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Abstract
The growing burden of obesity and its related chronic diseases demands solutions that are
wide-reaching and can manage population health. As trained and qualified experts in nutrition
and diet, dietitians have integral roles in providing individualised medical nutrition therapy
for the management of overweight and obesity and other obesity-related chronic diseases.
However, the numbers of dietitian professionals are insufficient to meet population
requirements for dietetic support and nutrition care. Mobile health (mHealth) technologies,
particularly smartphone applications (apps), have experienced dramatic growth, such that by
their ubiquity they are readily accessible to the public. The potential of mHealth apps include
their ability to capture real-time, often non-invasive data to inform understanding about
individual, population and global health behavioural patterns and allow for more targeted
personalised interventions. The aim of this thesis was to examine how mHealth apps could be
implemented and integrated by dietitians into medical nutrition therapy with patients and to
advance the processes of nutrition care.

In Chapter One of this thesis, the context and justification for use of technology, in particular
mHealth apps, is established, and thesis aims and summary are provided. Chapter Two
presents a narrative review of the current evidence-base to guide dietitians’ use of apps across
the four steps of the nutrition care process – nutrition assessment, nutrition diagnosis,
nutrition intervention and nutrition monitoring and evaluation. Best-practice guidance for
dietitians when using apps is presented through the novel mobile Nutrition Care Process
(mNCP) grid, which is mapped to Nutrition Care Process terminology.

Development, pretesting and pilot testing of a survey tool to investigate dietitians’ use of
mHealth apps is outlined in Chapter Three. The feedback on suggested survey design
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improvements and content modifications were applied before dissemination in a larger study
discussed in Chapter Four and Chapter Six. Chapter Four describes the findings from an
international survey of dietitians from three countries, United Kingdom, Australia and New
Zealand. Nationally and internationally, mHealth apps were being adopted by dietitians into
their practice and used in patient care as an information resource and for patient selfmonitoring of health behaviours. Nevertheless, mHealth apps were not used as an integral part
of the nutrition care process nor for patient behaviour change, partly due to inadequate
knowledge and awareness about the best apps to recommend. The existing practices, barriers
and enablers to dietitians’ app use informed the behavioural analysis using the COM-B model
which identified key intervention recommendations for addressing the limitations to
capability (such as skills and knowledge), opportunity and motivation for using mHealth apps
in dietetic practice and patient care.

Chapter Five reports the findings of a study to determine the popular mHealth apps used by
the public and their willingness to share the health data captured. Individuals in the public
were found to be readily adopting commercial health and fitness apps to track their health
behaviours and wellbeing. There was willingness among these individuals to share personal
health app data with researchers. However, the lack of access to patient data from commercial
apps by dietitians and other health professionals was a major barrier to realising the potential
of mHealth technologies in the improvement of healthcare service delivery and the
management of patients more efficiency.

Dietitians’ preferences for tools, resources and design features for mHealth apps that would
support their practice and patient care are presented in Chapter Six. Credible apps established
through dietetic association involvement or collaborative partnerships with app developers
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were deemed critical to their evidence-based use in dietetic practice. Ease of app use for
patients and thus improvements to usability features of food logging were raised. Designing
apps with greater connectivity, interconnectedness and information sharing were posited as
being supportive of dietetic practice. Finally, apps were perceived as requiring additional
features and functionality in order to provide greater support to dietitians in nutrition care
process related tasks, such as dietary assessment and to patients through tailored interventions.

Chapter Seven examines how individuals responded to using a commercial nutrition app to
track their dietary intake in a setting that reflects typical use by the public. The large
discrepancies between the MyFitnessPal app and reference 24-hour recall method is
indicative of the suboptimal performance by individuals when tracking their dietary intake for
four consecutive days using the app. Qualitative feedback revealed that complications with
selecting appropriately matched foods from the database, portion size estimation and
burdensome food logging were barriers to ongoing app use.

Chapter Eight outlines the development and validation of a tool to measure dietitians' selfefficacy with using mHealth apps in dietetic practice. Four factors of mHealth app selfefficacy are assessed by the tool – familiarity with apps, training and support, efficiency and
effectiveness of nutrition care and integration into dietetic work systems. This tool was used
to measure the primary outcome of the intervention that is presented in Chapter Nine. A twophase intervention was designed, comprising of an educational and training workshop
followed by a 12-week phase where dietitians were provided with a connected app platform
that integrated a commercial nutrition app into their practice. The intervention was determined
to be feasible for improving the mHealth app self-efficacy of private practice dietitians who
were not regular users and recommenders of apps to patients in their practice. No apparent
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gains or losses in patient satisfaction with dietetic services were observed. Process evaluation
revealed that patients and dietitians found the usability of the app and app platform to be good,
although refinement of design features was necessary, including enhancement of the ease of
entering recipes and home-cooked dishes, and provision of direct patient-dietitian
communication via app platform. Further translational research is required to assess the
impact of the intervention on the broader dietetic population and long-term mHealth app selfefficacy.

The thesis concludes with Chapter Ten which discusses the evidence generated by this thesis,
the future state of apps in dietetic practice and the implication of their use for dietitians.
Additional directions for future studies that would allow for enhanced implementation and
integration of smartphone apps to advance dietetic service delivery and reach and care of
patients are also presented.
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1. Chapter One: Introduction

1.1 Introduction to chapter1
This thesis aims to examine the integration of smartphone applications (apps) into health
services for obesity. It determines how apps may enhance the provision of nutrition care by
dietitians to advance dietetic practice. In particular, there is a focus on how to increase
dietitians’ capability, opportunity and motivation with using mobile health (mHealth) apps
through targeting the self-efficacy. The context of this thesis is established in Chapter One.
Additionally, an outline of the thesis aims and the overall thesis direction is presented.

1.2 The problem of obesity
Health care systems are increasingly burdened by the costs associated with the growing rates
of obesity and its associated non-communicable diseases, including, diabetes and
cardiovascular disease. Worldwide, there were more than 650 million (13%) adults who were
obese in 2016 1, and 422 million (8.5%) had diabetes in 2014 2. Trends have predicted that by
2030, there would be an additional 65 million obese adults in the US and 11 million more
obese adults in the United Kingdom (UK) 3. There would be a further 6 to 8.5 million new
cases of diabetes and additional 5.7 to 7.3 million cases of heart disease and stroke, leading to
an estimated increase in combined medical costs for these diseases of between US$48 to 66
billion/year in the United States (US) and between £1.9 to 2 billion/year in the UK 3.

1

Six chapters of this thesis have been published (Chapter Two, Chapter Four, Chapter Five, Chapter Six, Chapter Seven, and

Chapter Eight). Thus, layout (containing identical text, with the exception of Chapter Two which is an expanded version of
the published manuscript) and terminology per chapter are in accordance with journal requirements. However, the spelling
has been changed to Australian English and a consistent referencing style has been selected for all published and
unpublished chapters in this thesis.

1 | Chapter One

From the 2014-15 National Health Survey, a total of 6.3 million Australian adults (35.5%)
were overweight and 4.9 million obese (27.9%) 4. By 2025, projections have indicated that
the prevalence of obesity would reach 35% among Australian adults 5. Particularly, the
proportion of individuals classified with Obesity Class III (body mass index of ≥40 kg/m2) is
expected to increase by 147% relative to rates in 2011-12 6. In the scenario that no further
interventions or action are taken to halt increases in obesity rates, an additional cost of
AU$87.7 billion would be accumulated between 2015 and 2025 6.

1.3 Strategies and solutions for targeting the determinants of obesity
Subsequently, unhealthy diets and physical inactivity have been identified by the World
Health Organisation as among two of the four risk-related behaviours (with others being
tobacco and harmful alcohol use) common to non-communicable diseases and obesity 7.
These risk-related behaviours need to be addressed to prevent further rises in obesity rates
and to manage the health and weight of the population who are already overweight or obese.
However, a multi-systems approach is required given the complexity of the determinants of
obesity. These determinants comprise not only of individual behaviour, but also of individual
biology and psychology, embedded within the context of environmental, social and economic
influences 8. To achieve the greatest impact for curbing obesity, therefore, requires costeffective and comprehensive strategies targeting unhealthy dietary and physical inactivity
behaviours and their cues, including interventions and policies aimed at personal
responsibility, educational, environmental, and medical factors 9.
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1.3.1 Role of dietitians and medical nutrition therapy in improving patient and economic
outcomes

On an individual level, lifestyle and dietary modification through individual behaviour
change and habit reformation are necessary for weight and chronic disease management.
Among all health professionals, dietitians are the most well-equipped through their
knowledge, skills and evidence-based practice to promote health through appropriate diets
and nutrition, and to support individuals in managing, delaying or preventing the onset of
chronic diseases and overweight and obesity 10. Dietitians administer medical nutrition
therapy guided by the nutrition care process, which encompasses a comprehensive nutrition
and dietary assessment, nutrition diagnosis, nutrition interventions and frequent nutrition
monitoring and evaluation of patient progress with interventions and negotiated goals 10.
Nutrition counselling and education to improve individual dietary and lifestyle behaviours
and to reshape psychological ambivalence through empowerment and motivational support
are also unique features of the nutrition care delivered by dietitians 10. Therefore, the
remainder of this thesis will focus on the aspects of an individual’s determinants of obesity
that can be influenced by the input of a dietitian.

Face-to-face medical nutrition therapy and counselling delivered by a dietitian as part of a
health care team is recognised to be effective in improving obesity, cardiovascular disease,
pre-diabetes and diabetes 11-14. The benefit of dietetic services is apparent with key indicators
including weight, waist circumference, body mass index, total and LDL cholesterol,
triglycerides, systolic and diastolic blood pressure, glycated haemoglobin (HbA1C), fasting
blood glucose, as well as quality of life 11,12,15.
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The cost-effectiveness of medical nutrition therapy and involvement of dietitians in
preventive interventions is also apparent 16-18. Dietetic interventions provide economic
savings, to both primary care and outpatient settings, by reducing direct health care costs,
such as through earlier hospital discharge or fewer hospital admissions and decreased reliance
on pharmacotherapies 12,16. Lower indirect costs generated by obesity through improved
productivity are also observed 12. Cost-benefit analyses have found that health care cost
savings of NZ$5.50 to $99 (approximately AUD$5.19 to $93.37; calculated 4th December
2018) could be attained for every NZ$1 (AUD$0.94) spent on interventions in the primary
care setting involving dietitians 12. Another report from an Australian insurance company,
expects that enrolling overweight or obese individuals in lifestyle-based interventions, such
as weight management programs or to receive counselling for diet and physical activity,
could result in a net financial cost-benefit of AU$1,746 per enrolment 19.

1.3.1.1 Limitations on the supply and reach of dietetic services

Undertaking a comprehensive nutrition assessment to assess a patient’s dietary intake is
foundational to establishing their nutrition-related problems and risk factors so that
appropriate personalised interventions and nutrition care plans can be devised 20. However,
traditional methods of dietary assessment, including 24-hour recalls, detailed dietary records
often kept by paper, and dietitian-led diet histories, are typically time-intensive and
burdensome for both patients and their dietitians 21. These limitations can ultimately detract
from the consultation time allocated to nutrition counselling, as well as capping the number
of individuals to which dietitian can offer nutrition care.

Furthermore, while dietitian-led interventions are cost-effective, their impact on population
health is limited by restrictions on the reach and size of the dietetic workforce. Reports
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predict that supply of dietitians would only meet 75% of demand for services in the US by
2020 22. In 2017, there were approximately 98,053 dietitians in the US 23. However, with 70.7%
of American adults being overweight or obese 24, one dietitian would be expected to service
2346 overweight or obese individuals. There were 5971 member dietitians of the Dietitians
Association of Australia in 2017 (personal communications with DAA), and with 63.4% of
the population overweight or obese 4, there is only one dietitian per 2596 overweight or obese
individuals. Therefore, strategies are required to assist dietitians in delivering their services at
a greater capacity and more efficiently to meet the demands of individuals with obesity and
obesity-related chronic diseases.

1.3.1.2 Individuals may require long-term support and motivation to achieve and maintain weight
loss

There is evidence of longer-term effectiveness of medical nutrition therapy (of beyond a year
post-intervention) for weight management in individuals with overweight and obesity 25,
although weight regain is common 26. The behavioural attributes associated with success in
weight loss and maintenance include the adoption of low-calorie, low-fat diets, regular
breakfast consumption, consistent eating patterns, frequent weight self-monitoring and
regular high-level physical activity (of about an hour a day) 27,28. In addition, other predictors
include ongoing adherence to dietary and exercise prescriptions, and greater emotional
regulation with regards to control over eating 28. Solutions that enable dietitians to provide
patients with ongoing behavioural and psychological nutrition counselling in a remote yet
real-time fashion, could assist with minimising non-compliance and relapse in adherence to
dietary and lifestyle prescriptions. Ultimately, this may support and remind individuals to
maintain healthy eating and physical activity behaviours for long-term weight loss success.
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1.3.2 Harnessing technology as wider-reaching and supportive solutions for dietitians and
their patients
1.3.2.1 Using technology to enhance dietetic services

Among governments in countries, such as the US 29, UK 30 and Australia 31, it is recognised
that to overcome the challenges of delivering integrated health care against a backdrop of
obesity and non-communicable diseases, requires innovative solutions, such as that of
technology. Dietetic associations in the US, UK and Australia have also acknowledged how
technology will have an increasing impact on the delivery of nutrition counselling and more
personalised care, as well as assisting dietitians with providing more cost-effective and
higher-value services in the face of greater demand for dietetic services 22,32-34.

However, it is not readily known as to how exactly improvements in technology can be used
to support dietitians. Moreover, with the movement towards digital health, developing and
maintaining the competence and skills of the dietetic profession in applying new technologies
into their practice will be a key priority 22. While behaviour change models are typically
applied to alter patient health behaviours, they can also be used to understand the behaviours
of health professionals, such as in how they respond to using technologies. According to the
‘COM-B model’ 35, interactions between capability, opportunity and motivation alter the
performance of behaviours, which itself can subsequently influence these three components.
As a component of capability, it will also be necessary to identify the level of confidence
dietitians have towards using these technologies, and to develop subsequent strategies and
interventions for improving their self-efficacy with implementing and incorporating
technology into patient care.
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1.3.2.2 Using web-based technology

The concept of electronic health or eHealth captures the utilisation of the internet for delivery
or enhancement of health services and communication of information 36. The range of
suggested benefits of eHealth have direct applicability to addressing the restrictions on
dietetic service delivery outlined above (Section 1.3.1.1). These include increased efficiency
of processes, enhanced quality of care, encouragement of partnerships in patient-provider
relationships and extending the scope of access and distribution of health care 36. For
individuals and patients, evidence-based eHealth could facilitate their empowerment,
education, enablement, and more equitable access to health care 36.

There is a modest body of evidence assessing the effectiveness of web or internet-based
interventions for weight loss or maintenance among overweight or obese individuals 37, for
improvement of diabetes management and outcomes 38,39, and for health behaviour change 40.
In a systematic review of systematic reviews, it was found that when compared to minimal
treatment or no-intervention control conditions, web-based interventions demonstrated
greater effectiveness for weight loss and maintenance, although effect sizes were small and
only 1 to 2 kg weight loss was observed 37. Furthermore, variability in findings was apparent
when compared with non-web-based or face-to-face conditions 37.

Web-based interventions enhanced with tailoring or interactive features, or when used in
multicomponent interventions to supplement face-to-face treatment that includes counsellor
feedback and communication, could hold greater promise for facilitating weight loss 37,41. For
example, patient participation in an eHealth weight loss program that connected them with a
dietitian, exercise coach and online community in a general practice setting resulted in a 7 kg
weight loss over 20 months 42. Such findings suggest that dietitians will still have an

7 | Chapter One

invaluable role in provision of dietary and nutrition counselling, even with the advancements
in technology. Other features of web-based technological interventions that support weight
loss include self-monitoring, social support and delivery via a structured program 41.

Internet-based interventions also have statistically significant impact on health behaviours,
yet clinical relevance is cautioned due to the small effect sizes 40. Having more extensive
incorporation of behaviour change theory and behaviour change techniques, as well as
additional modes of intervention delivery, such as text messaging, were associated with larger
effects on behaviour 40.

Web-based interventions have primarily relied on computer delivery, but computer and
internet access are not always available to individuals 37. Additionally, computers are not
always accessible to individuals to receive support when they require it the most, such as if
they experience a trigger that may drive unhealthy eating or when they are trying to selfmonitor their weight, diet or physical activity. These factors may influence the magnitude of
impact that web-based interventions can have on individuals’ health outcomes and behaviour
change. Contrastingly, mobile devices have greater accessibility and portability, which allows
for more continuous self-monitoring that can support weight loss outcomes 41.

1.3.3.3 Using mHealth-based technology

The technological landscape has shifted over the past decade, such that mobile phone
technologies demonstrate increasing dominance. Smartphone, tablets and wearable devices
have experienced the greatest increases in market share, overtaking ownership of desktop or
laptop computers among US households 43,44. On an individual level, smartphone ownership
among American adults increased from 35% in 2011 to 77% in 2017, while desktop and
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laptop computers remained steady around 75% 45. In Australia, adult smartphone ownership
is at 88% 44. Coupled with rises in ownership is also the enhanced dependence on
smartphones, such that 45% of Australians report being unable to live without their mobile
phone 46. Smartphones are increasingly the first thing reached for upon waking, and the last
thing touched before sleeping, as well as being used during meal times and for searching up
health information 44,47,48.

Individual adoption, usage, and dependence on mobile devices and smartphones present
opportunities to take advantage of the close access and availability of smartphones to
individuals during their day to day lives. Moreover, from US data, the proportion of
individuals who use the internet only via smartphones is also growing 45, even among lowerincome population groups 49, and among middle-aged individuals 50. As such, there may be
potential to use smartphones to deliver weight and lifestyle management interventions to rural,
remote and/or low-income populations and age groups most at risk of chronic diseases, who
might be under-reached or overlooked.

There is growing interest among the health care sector, researchers and industry as to how
mobile technologies could be harnessed to improve individual and population health
outcomes. This has led to the emergence of the concept of mobile health (mHealth) which is
defined by the World Health Organisation as that of using mobile devices to support medical
and public health practice 51. mHealth technologies offer opportunities to engage in new
digital health solutions for the management of obesity and chronic diseases in individuals
52,53

. They may also support the expansion and delivery of efficient health care services in a

manner unrestricted by geography and temporal barriers experienced in traditional care 53-55.
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The potential of deploying mobile-specific technologies, such as text messaging, for health
behaviour change, including weight loss and diabetes self-management, are also indicated in
the literature 56-58. A meta-analysis revealed that an average weight loss of 2.56 kg could be
achieved when individuals received text messages as a component of an intervention that also
included nutrition advice, compared with a change of -0.37 kg weight in control participants
57

. Glycaemic control has also been shown to be improved, with a weighted mean difference

in HbA1C of -0.53% observed between the group receiving messages compared that of usual
care 58.

The text messaging medium can be used in the provision of information, nutrition education,
motivation, social support, as well as for self-monitoring to promote behaviour change among
individuals requiring weight management or glycaemic control 57,59. Text messages have also
been shown to have a place in health care service delivery by acting as intervention or
appointment reminders 60. The role of text messaging in the context of dietetic practice and
patient nutrition care should be explored further.

However, arguably, it is less convenient for individuals to self-monitoring daily diet and
physical activity via text messaging using the short message service (SMS). As its name
suggests, SMS texts are usually brief and traditionally had a 160 character length restriction.
There is also a lack of immediate and direct feedback on caloric or nutrient intake against
targets that dietitians may prescribe.

Mobile applications (apps), which are defined as software applications designed to operate on
mobile devices, such as smartphones, tablets and other wireless devices 61, are also emerging
as affordable wide-reaching mHealth solutions. mHealth apps have been posited to assist
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with clinical practice, education and promotion of healthy eating and lifestyles, and to change
individual health behaviours 62. There has been a rapid expansion of mHealth apps for
smartphones, rising from 43,689 apps available in commercial app stores in 2013 to 90,088
mHealth apps in 2015 63. By 2017, 325,000 mHealth apps were available for individuals to
download from major app stores 64. Two-thirds of commercial mHealth apps address diet,
nutrition, physical activity and lifestyle topics, and similarly, the most frequently downloaded
mHealth apps were related to diet and fitness 63.

The sheer number of nutrition and lifestyle mHealth apps available leaves individuals with a
huge array of choice when selecting an app to use for self-monitoring of diet and physical
activity behaviours and self-management of their weight, diabetes or overall health.
Understanding the most popular apps used by the public and their perceptions towards using
digital health solutions will provide researchers and health professionals, such as dietitians,
with insight to develop more targeted and appealing interventions that meet the needs of
individuals with obesity and obesity-related chronic disease.

To coincide with the rapid adoption rate of smartphones and their apps and the advancements
in this field, the apps that are described in the remainder of this thesis will be focused on
those that operate on smartphones. Hence the term smartphone apps rather than mobile apps
will be used. This thesis will focus primarily on how mHealth apps can be used to support
dietitians working in the context of the obesity epidemic. However, the thesis will also
present, where relevant, other medical nutrition therapy and clinical areas of dietetics where
the use of mHealth apps is indicated.
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1.4 Thesis summary and aims
There is the promise of using smartphone mHealth apps in health care, however, it is not
clear what the evidence suggests with regards to implementation of apps in medical nutrition
therapy and how they could be used to enhance the nutrition care process. There is also
limited literature as to how dietitians use apps and what intervention strategies and app design
elements would support uptake by the profession. Furthermore, little is known about how the
public track and use health data, such as via apps, and how well they perform with adopting
and using apps to self-monitor their diet. Finally, whether the implementation of apps into
dietetic practice is feasible and practical for dietitians and their patients in nutrition care have
not been considered in the literature.

The body of research in this thesis aims to explore the habits and experiences of dietitians and
individuals from the public at large with using smartphone mHealth apps. This will facilitate
understanding as to how apps could be used and integrated to support medical nutrition
therapy and dietetic practice, for the improvement of service delivery and ultimately
outcomes for patients. A multi-methods approach was adopted, using quantitative and
qualitative research designs to address these gaps in the literature.

These findings will inform practice recommendations that are used to guide the design,
development and administration of an intervention that will enhance dietitians’ capability,
opportunity, motivation and self-efficacy for using mHealth apps in their practice, and enable
more seamless implementation and incorporation of apps into dietetic practice. Furthermore,
this research will provide valuable knowledge to support the advancement of nutrition care
processes and the quality of dietetic service delivery in this digital age, to allow for more
effective management of population health in this obesity epidemic.
12 | Chapter One

The specific aims of this research are:
1. To search the literature to document the use of apps in lifestyle-related medical
nutrition therapy delivered in the primary/private practice and community health
setting (Chapter Two).
2. To develop, validate and apply a survey tool to investigate the nature of mHealth app
and other mHealth technology use by dietitians in multiple countries, including the
UK, Australia and New Zealand and formulate intervention recommendations to
support and facilitate the ongoing adoption of mHealth apps by the dietetic profession
(Chapter Three and Chapter Four).
3. To explore the patterns of behavioural tracking of individuals using smartphone
lifestyle apps and wearable devices; and examine the purposes for app usage, and the
attitudes and willingness of individuals toward sharing their personal health data
(Chapter Five).
4. To conduct qualitative investigations to identify dietitians’ user preferences regarding
the tools, resources, and design features to be included in smartphone health apps that
would support their dietetic practice and their patients (Chapter Six).
5. To assess how individuals in naturalistic settings perform with recording their dietary
intake in a commercial nutrition app, as well as to explore their usability experiences
with the app (Chapter Seven).
6. To develop, validate and apply a tool to measure dietitians’ self-efficacy with using
mHealth apps in dietetic practice (Chapter Eight).
7. To evaluate the feasibility of an intervention that implements and integrates apps into
dietetic practice on improving dietitians’ self-efficacy with using apps, and establish
whether the use of apps in nutrition care enhances patient satisfaction with dietetic
services (Chapter Nine).
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1.5 Thesis outline
The current evidence-base for using apps to support the dietitians in administering the
nutrition care process is synthesised in Chapter Two. Chapter Three describes the
development of a survey to explore how mHealth apps are being used by the dietetic
profession and with their clients, as well as the enablers and barriers to incorporating apps
into dietetic practice and nutrition care. Preliminary findings from a pilot of this survey are
also detailed in this chapter. The survey was subsequently disseminated on a larger scale
across dietitians from three countries (Australia, New Zealand and the UK). The findings
from this international survey and the practical intervention recommendations formulated
based on analysis of the results using the behavioural ‘COM-B’ system are presented in
Chapter Four. To build upon the possibility of using apps with patients in dietetic practice,
the study presented in Chapter Five identifies the apps popularly used by the public,
individuals’ patterns of tracking health behaviours and the sharing of such patient-generated
health data.

Chapter Six reports on the qualitative feedback provided by dietitians regarding the current
state of mHealth apps and the design features and tools that would support the needs of their
practice and patients. Correspondingly, Chapter Seven evaluates the performance and
feedback from individuals who used a commercial nutrition app in the naturalistic settings to
monitor their dietary intake and their recommendations for app improvements.

Chapter Eight outlines the development and validation of a tool that measures dietitians’
self-efficacy with mHealth apps, in preparation for assessing the primary outcome of the
intervention to follow. A pre-post intervention targeting dietitians’ mHealth app self-efficacy
through education, training and integration of a commercial Australian nutrition app and
14 | Chapter One

platform is described in Chapter Nine. This chapter also reveals the effect of the intervention
on patient satisfaction with the dietetic services delivered.

The thesis concludes with Chapter Ten which discusses the future of app use by the
profession, draws implications for dietetic practice, and suggests future directions for studies
that would support the advancement of dietetic practice through app technologies.
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1.7 Conclusion to chapter
Against a background of increasing health, economic and social burdens resulting from
obesity, dietitians have a fundamental role in modifying individual health behaviours,
preventing weight gain and managing patient health outcomes. The challenges that limit
nutrition care service delivery to the largest proportion of the population might be lessened
through innovative technologies, such as smartphone mHealth apps, that are incorporated or
act as mediums for dietary and weight management interventions. Attention should be
focused on how specifically apps could be used to support improvements in nutrition care for
patients receiving dietetic input, which will be explored further in the narrative review
presented in Chapter Two.
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2. Chapter Two: Smartphone apps and the nutrition care process
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2.1 Publication details
This chapter presents a more extensive version of the manuscript entitled ‘Smartphone apps
and the nutrition care process: Current perspectives and future considerations’ published in
Patient Education and Counselling, 2018, Volume 101, Issue 4, Pages 750-757. DOI:
10.1016/j.pec.2017.11.011 (see Appendix 2.1). Identical text from the published manuscript
appears in various sections of this chapter.

2.2 Author contribution
I Juliana Chen (the candidate) was the primary researcher involved in conducting the search,
selecting the studies, and extracting and synthesising the data. Conception and design of this
study was conducted by the candidate and co-author Professor Margaret Allman-Farinelli. I
summarised the information and wrote the initial draft of this manuscript for publication. All
co-authors (Dr Luke Gemming, Professor Rhona Hanning and Professor Margaret AllmanFarinelli) contributed to writing and reviewed and approved the final manuscript.
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2.3 Introduction to chapter
Chapter Two is a narrative review that introduces the topic of using smartphone apps in the
context of dietetic practice, and particularly in a private practice setting. This chapter
documents the existing evidence-base for using apps to support lifestyle-related medical
nutrition therapy guided by the nutrition care process.
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2.4 Abstract
Objective: To provide dietitians with practical guidance on incorporating smartphone
applications (apps) in the nutrition care process (NCP) to optimise patient education and
counselling.
Methods: The current evidence-base for mobile health (mHealth) apps was searched using
Ovid MEDLINE and Web of Science. Where and how apps could be implemented by
dietitians across the four steps of the NCP is discussed.
Results: With functionality to automatically convert patient dietary records into nutrient
components, nutrition assessment can be streamlined using nutrition apps, allowing more
time for dietitians to deliver education and nutrition counselling. Dietitians could prescribe
apps to provide patients with education on nutrition skills and in counselling for better
adherence to behaviour change. Improved patient-provider communication is also made
possible through the opportunity for real-time monitoring and evaluation of patient progress
via apps. A practical framework termed the ‘Mobile Nutrition Care Process Grid’ provides
dietitians with best-practice guidance on how to use apps.
Conclusions: Including apps into dietetic practice could enhance the efficiency and quality of
nutrition care and counselling delivered by dietitians.

Keywords: apps; dietetics; counselling; education; mHealth; nutrition care process
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2.5 Introduction
Nutrition and dietetic care delivered by dietitians is a fundamental component of health
promotion, and chronic disease prevention and management 1, particularly given the high
prevalence of obesity, diabetes and other non-communicable diseases 2-4. In 2012, the
Dietetic Workforce Demand Study Task Force predicted that only 75% of demand for
dietitians in the US would be met in 2020 5. The study also identified technology as having
potential to transform how dietitians deliver nutrition counselling and personalised nutrition;
and how their patients manage their own diet 6.

For the delivery of more consistent and effective quality nutrition care by dietitians, the
Academy of Nutrition and Dietetics recommends their nutrition care process (NCP) 7,8. This
process is not only used in the US, but has been adopted in other countries, such as Australia.
The systematic method allows dietitians to diagnose and develop treatment plans for
nutrition-related problems 7. Furthermore, having a standardised NCP framework facilitates
outcomes for research to evaluate the impact of nutrition care on patient health outcomes.
Subsequently, the efficacy of nutrition care can be demonstrated, enabling advocacy for the
role of dietitians in obesity and chronic disease treatment and prevention 7,9. Moreover,
productivity and communication between dietitians and other members of the health care
team have improved through diagnosis-focused documentation of the NCP 9. There is now
the opportunity to advance the NCP further with technology.

The public market for and acceptance of mobile health (mHealth) technologies, such as
smartphone applications (apps) has experienced dramatic growth, with over 325,000 mHealth
apps available 10. Fifty-eight percent of US smartphone owners have downloaded a healthrelated app 11, with fitness and nutrition apps most frequently downloaded 12. The
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proliferation and low-cost of many nutrition apps may appear a threat to nutrition care
services provided by dietitians. However, if implemented appropriately, apps could support
dietetic practice by increasing accuracy, efficiency and quality of clinical decision-making
when applying the NCP 13, as well as improving patient access to point-of-care services and
patient-provider communication, to ultimately improve patient outcomes 14. For example
when considering use of electronic systems to document the nutrition care process, a timesaving of 13 minutes per consultation over paper-records was provided 15.

Previous studies indicate that the dietetic profession have adopted health apps into their
practice. In 2012, 57% of Canadian dietitians used apps in practice 16, and 32% of sports
dietitians used apps for assessment and tracking of patient dietary intake. Eighty-three
percent of US dietitians were found to recommend apps in the Academy of Nutrition and
Dietetics’ Consumer Health Informatics 2015 survey 17.

However, there has been no systematic process proposed of how to incorporate apps into the
NCP. Therefore, the purpose of this paper was firstly to conduct a narrative review of the
literature to determine the current knowledge for using health apps across the four steps of
the NCP (i.e. nutrition assessment, nutrition diagnosis, nutrition intervention and nutrition
monitoring and evaluation). A narrative rather than systematic review was selected to capture
a broader scope of research into this newly emergent field of mHealth apps in relation to the
nutrition care delivered primarily by private practice dietitians and mainly to patients
requiring weight management. Secondly, the areas in which dietitians, particularly those
working in private practice, could practically implement health apps across the NCP were
identified. Finally, a framework to guide the use of apps in the NCP was constructed.
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2.5.1 Search strategy

The medical nutrition literature (Ovid MEDLINE and Web of Science) was searched for
research on the implementation of smartphone or mobile health apps, particularly those
related to diet and nutrition, in order to support weight management, diabetes or healthy
lifestyles in the context of nutrition care and/or dietetic practice. The search terms
“(smartphone$ or mobile or "mobile phone$" or health or mHealth) near/2 (app$ or
application$)” were combined by ‘AND’ with the terms “(diet* or nutrition or diabet* or
"nutrition care" or "dietetic practice" or weight or "healthy lifestyle")”. The search period of
July 2008 to February 2018 was selected because the start date corresponded to the release of
commercial smartphone apps by the Apple and Android Google Play app stores. From these
two databases 2308 unique articles were retrieved (495 duplicates removed). From title and
abstract screening, 149 articles were deemed relevant to the nutrition care process, of which
93 of the articles retrieved from these two databases were included in the following review.
Additional references were obtained through hand-searching reference lists of included
articles and a search of more general sources (Google Scholar) to find other relevant articles.

2.6 Nutrition assessment
To form a nutrition assessment of their patient’s nutrition and health status, dietitians will
obtain, verify and interpret anthropometric, biochemical, medical, social, as well as dietary
information 8. Typically, to collect food or nutrition-related history in dietetic practice,
dietitians administer an in-person diet history to estimate usual food intake and nutritional
adequacy and meal patterns. Sometimes patients may be asked to keep a diet record in
advance of their consultation. However, paper-based dietary records are burdensome for
patients to complete and labour-intensive for dietitians to analyse 18, thereby reducing
counselling time available.
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2.6.1 Smartphone app-based dietary records

Smartphones are a highly accessible medium for patients to record their food intake. US
smartphone owners reported looking at their phones approximately 47 times per day, with 83%
using their phone while eating 19. Smartphone apps provide a convenient means to record
data in near real-time during eating occasions and have demonstrated greater acceptability
than paper-based food diaries 20-23. As wearable technologies develop, there may be even
further opportunities to record dietary data using such methods 24,25. Dietitians and health care
providers also show acceptance towards technology-assisted dietary assessment 26,27. In the
private practice setting for example, to make nutrition assessment more efficient, patients
could be provided with instructions on how to download and use a nutrition app, using
methods such as YouTube videos, then asked to record 3-5 days of their usual food intake,
including one weekend day, prior to the face-to-face consultation with their dietitian. The
subsequent sharing of patient-generated health data from app records for direct viewing in
electronic health record systems 28, offers dietitians more convenient access to review dietary
intake data. Thereby, dietitians have the opportunity to spend more time providing highervalue services, such as formulating tailored dietary intervention strategies and behavioural
counselling.

Most nutrition apps automatically convert food intakes into nutrients 29,30 and evidence
indicates that researcher-developed nutrition apps provide valid estimates of energy and
nutrient intake comparable to traditional dietary assessments 31-34. An evaluation of variance
across 23 commercial weight loss apps revealed that 17 of 23 apps assessed were within ±400
kJ of weighed food records 29. Among 50 adults, a modified version of the Australian
commercial Easy Diet Diary app with energy and nutrient feedback removed, reported a
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mean energy difference of -268 kJ per day against 24-hour recalls 35. When 30 university
students used the popular commercial MyFitnessPal app, there was a -56 kJ mean difference
between the app and paper dietary records under conditions where researchers provided
guidance and instructions on app use, and allowed participants to correct any missing foods
in app records 36. From a study conducted comparing five popular nutrition tracking apps to
24-hour recalls collected using a US dietary analysis software, discrepancy in energy between
apps and the recalls ranged from -8 kJ to 63 kJ 37.

2.6.2 Image-based dietary app records

Previous reviews have found comparability between image-based records and photography
via functionality on mobile phones (including cameras, personal digital assistants) for dietary
assessment and conventional methods 38,39. Image-assisted methods of dietary assessment can
enhance self-report data and provide valid estimates of energy intake 40-42. They also provide
additional opportunities to lower the burden associated with manual text-based food logging
43-46

and to improve accuracy 40,47,48. However, analysis of food images has often still relied

on trained human analysts 40, such as dietitians who manually code images in food analysis
software 42.

The technology for automated food identification and portion size estimation is expanding
and advancing 40. In the Technology Assisted Dietary Assessment Project (TADA)
researchers developed the mobile food record (mFR) app, which enables estimation of dietary
intake from analysis of the before and after images of a meal captured by users 49-51. The
TADA system provides automatic analysis of the food images and uses a calibrated fiducial
marker to estimate food volume, and calorie and nutrient information of this intake is
retrieved from the food composition database 50. The network connectivity of the system back
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to a server allows researchers, or ultimately dietitians, the ability to view the images and
associated analysis in real-time to better support their participants or patients 49. Willingness
to use the mFR app for taking images of eating occasions has been established in a range of
population groups, from children and adolescents to young adults 52-54.

Some commercial apps also include image logs to complement the digital dietary record,
which could be used by dietitians for qualitative assessment and to obtain additional details
about social contexts and portion sizes 29,45. Image-based food records can also serve as
memory prompts to aid patient entry of food records especially when they are not completed
in real time 55, or to support patient recall when reviewing records and in discussion around
eating episodes of interest to the dietitian 40.

Moreover, there is an emergence of commercial nutrition apps incorporating automated
image analysis techniques to quickly suggest the likely food items present within the images,
with the aim of simplifying and improving the dietary recording process for the user 56-59.
Furthermore, in the future there may be the potential for image-based dietary assessment apps
to no longer rely on the placement of a fiducial marker next to the food for portion size
estimation 60. However, challenges remain for automated computer vision approaches to
reliably assess the vast array of foods 40, especially with regards to mixed dishes 48.

2.6.3 Anthropometric and physical activity app records

With many nutrition apps also marketed for weight loss 29,61, the collection of anthropometric
measurements and monitoring could also be enhanced. Apps allowing patients to input selfreported weight or to transfer data from Bluetooth wireless connectivity scales, provide
popular and simple methods to assess, monitor and visualise weight history 29. The Academy
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of Nutrition and Dietetics’ NutriCare Tools app contains a compilation of evidence-based
tools, including calculators that assess energy and fluid requirements and a range of
anthropometric tools 62. Fitness and exercise apps and wearables, such as Fitbit or Smart
watches, can also support the passive assessment of physical activity, a metric important for
weight management and previously difficult for dietitians to reliably obtain. However,
wearables appear to be able to produce more valid estimates of step counts and energy
expenditure 63,64 than compared to apps 65.

2.6.4 Blood glucose app records

Apps for diabetes management enable patients to log blood glucose levels, track insulin
injections and oral medication and record exercise, carbohydrate and other dietary intake.66
These ‘all-in-one’ apps are convenient for patients and could be used in conjunction with
laboratory measures of glycaemic control to allow dietitians to pinpoint certain foods,
carbohydrate intake patterns or physical activity sessions influencing patient’s blood glucose.
The connectivity capabilities of some diabetes apps also allow patients to synchronise blood
glucose measurements directly from glucometers for simplified recording and visualisation of
trends 67-70. Certain diabetes apps have been approved by the US Food and Drug
Administration 66,71, which ensures their quality and safety.

2.7 Nutrition diagnosis
From data gathered in nutrition assessment, dietitians can identify the etiology, signs and
symptoms of nutrition problems, which can then be targeted through a treatment or nutrition
intervention 8. With many complex terminology references in this step, the former IDNT app,
now integrated into the Kalix software 72,73, is a useful tool for guiding dietitians on the
selection of relevant and appropriate nutrition diagnoses. Nutrition diagnostic domains most
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likely to be established by health apps include the intake domain for energy, nutrients and
fluids; clinical domain diagnoses, such as weight loss or weight gain; and behaviouralenvironmental aspects, such as knowledge and beliefs and physical activity 8.

Identifying the etiology of a nutrition problem is necessary for the subsequent
implementation of nutrition interventions. Etiologies related to the behaviour category of the
Nutrition Diagnosis Etiology matrix (e.g. disordered eating pattern, excessive or inadequate
energy intake, excessive physical activity) 8 are readily identified by health apps 74. With
continued recording, anomalies and dietary patterns could be detected, such as through the
avoidance or overconsumption of certain foods, albeit dependent on patient input of the data,
to allow dietitians to identify the appropriate etiology for their nutrition diagnoses. For
example, if a patient tracks intake via a calorie counting app, the identification of the
behaviour etiology of ‘excess energy intake’ could be used for the nutrition diagnosis of
Overweight/Obesity (NC-3.3).

However, as many etiologies also overlap as nutrition diagnoses (e.g. Excessive energy intake
(NI-1.5)), examining patient-generated health data via app records may allow dietitians to
uncover additional information about other etiological categories. These can include beliefsattitudes etiologies (relating to patients’ convictions, feelings or emotions towards a truth
about an aspect of nutrition), cultural etiologies (for example relating to patients’ values,
social and religious customs or beliefs) or knowledge etiologies (level of understanding about
nutrition information and guidelines, or the relationship between food, nutrition and health) 8.

For example, the nutrition diagnosis of Excessive energy intake (NI-1.5) could be related to a
beliefs-attitudes etiology such as ‘lack of value for behaviour change or competing values’ or
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‘unwilling or disinterested in reducing energy intake’. The information about an individual’s
caloric intake collected via an app could then serve as evidence for the signs and symptoms to
support a nutrition diagnosis ‘as evidenced by app diet records indicating an average intake
of 2600 kCal per day against app recommended target intake of 2000 kCal’. Therefore,
identifying the different etiological aspects that may be causal or contributing risk factors to
the nutrition problem 8, could enable dietitians to provide more targeted nutrition
interventions to their patients.

2.8 Nutrition intervention
To address or resolve the etiology or signs and symptoms of the nutrition diagnosis, dietitians
devise individualised meal plans or specific diets that meet recommended food or nutrient
requirements, and provide nutrition education and counselling as part of their nutrition
intervention strategies 8. When determining the most appropriate intervention for patient
needs, reference to best-practice guidelines may be required. Dietitian-specific tools, such as
the NutriGuides app developed by the Academy of Nutrition and Dietetics, contains an easily
accessible compilation of the Evidence Analysis Library to help dietitians determine bestpractice for treating a variety of diseases and conditions 75.

2.8.1 Efficacy of apps and app-based interventions

Whether prescribing apps to patients leads to sustained long-term improvements in health
outcomes is somewhat equivocal, but emerging evidence provides some support that
smartphone app-based interventions are effective in lifestyle change 76,77, and management of
weight 76,78, diabetes 79-84 and other chronic disease risk factors such as hypertension 85. For
example, a meta-analysis of randomised controlled trials in patients with diabetes, reported a
significant mean difference of -0.44% for glycated haemoglobin A1c (HbA1c) between the
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intervention group who received an app compared to the control group 79. Specifically among
patients with Type 2 diabetes, participation in an app-based intervention resulted in a mean
HbA1c reduction of -0.67% compared to controls 84.

However, apps appear to be more effective when complemented with counselling sessions,
education or other mHealth technologies (e.g. text messaging) in multi-component
interventions rather than with standalone use 77,86-90. With paid-in app upgrades, some
nutrition apps, such as the Noom Coach app will provide a platform where users can access
group health coaches, through in-app private and group messaging, or via phone calls for
counselling and goal setting 91. Translation of the Diabetes Prevention Program into a
mHealth intervention, mediated through the Noom Coach app platform, was found to
facilitate significant weight loss from baseline to 16 weeks and 24 weeks in a before-andafter study 92. Both ‘starter’ and ‘completer’ participants lost a mean of 6.58% and 7.5%
body weight respectively 92.

The 24-week Hypertension Prevention Program, which also utilised the Noom in-app human
coaching for promotion of the Dietary Approaches to Stop Hypertension (DASH) diet and
logging of blood pressure, weight and physical activity, produced significant improvements
in diastolic blood pressure (−5.06 ± 11.89 mm Hg), hypertension category and weight 85.
When using the Noom Coach app and associated human coaching functions to manage
metabolic syndrome and weight in a 15-week lifestyle intervention, overweight or obese
adults achieved significant improvements on all metabolic syndrome measures, with the
exception of high-density lipoprotein cholesterol 93. At 15-weeks, clinically significant
weight loss of 7.5% of body weight was observed, with 5.2% weight loss maintenance at 52week follow-up, and the intervention group achieved 5.63 kg greater weight loss compared
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with matched controls who gained 1.23 kg over the 52-weeks 93. However, the qualifications
of the human coaches employed by the Noom Coach app platform are not always apparent,
and whether all coaches are dietitians is unclear.

In randomised controlled trials, the importance of dietitians in providing coaching 86,88,90 is
affirmed by the lack of success when nurses or physicians provided such care 94-96. It should
be noted, most effective interventions involved younger adults, who typically engage with
apps more successfully than older participants and who may find apps a more appealing
intervention medium 97. Thus, dietitians must continue using their expertise to assess the
appropriateness of prescribing apps in nutrition interventions based on individual patient
demographics and motivations.

The use of apps can also enhance patient self-monitoring and adherence to nutrition
prescriptions for recommended food intake or energy or nutrient modifications. In a 6-month
randomised weight loss trial, app users were found to consume significantly less energy
compared to paper journal users 98. Moreover, for patients requiring a specific nutrient
modification or therapeutic diet plan, for example reducing dietary sodium intake to ≤2300
mg/day, daily dietary monitoring of sodium intake over a four-week period via a commercial
nutrition app improved health-related biomarkers 22. Compared to the control group who had
to manually estimate sodium intake from nutrition labels or ready reckoner lists of foods high
in sodium, the convenience of having sodium content of foods automatically provided and
calculated by the nutrition app, could be one explanation for why greater dietary changes
were observed in the app group.
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2.8.2 Education using apps

Nutrition education is a NCP intervention strategy 8, and using apps to deliver information
electronically is likely to be acceptable to patients, given 63% of US smartphone users access
information about health conditions via their smartphones 99. Educational information on
diabetes, including managing blood glucose and diabetes-related treatments are also
accessible in some diabetes apps 66,100. However, there is opportunity to include more specific
and more personalised patient education, particularly apps centred around dietary and clinical
guidelines 29,66,100-106. A pilot study conducted among New Zealand elite male field hockey
players found that the MealLogger-Photo Food Journal app was a feasible medium to deliver
weekly nutrition education material and videos developed from best practice evidence and
sports dietetic expertise 45. Along with app functionality of an image-based food record and
within-app personalised real-time feedback via social media, there was a significant increase
observed in athletes’ nutrition knowledge 45.

In standard nutrition care, dietitians often emphasise food groups, healthy eating patterns and
address overall diet quality in line with dietary guideline recommendations, with a lesser
focus on specific nutrients. Despite the positive outcomes on energy and nutrient intake
associated with app use, some studies have suggested a limited impact of apps on improving
diet quality 22,105. Dietitians should be aware that currently few nutrition apps targeting
weight management provide the depth of information that could guide patients on how to
achieve recommended healthy eating patterns or to be used independently in education
interventions 29,103,105,107.

Where patients require nutrition education around making healthier food choices when
shopping in the supermarket, a range of apps exist. The Nutricare Tools app provides
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education on reading food labels 62. Fooducate provides interpretations of nutrients and
ingredients of food labels from scanned product barcodes 108,109, and ShopWell scores foods
based on individual dietary preferences, with content that has been reviewed and developed
by dietitians 110,111. FoodSwitch is a commercial-research partnership app available in
Australia, New Zealand and the United Kingdom, that utilises a traffic light system for
identifying healthier packaged foods 112, and with a range of different filters (e.g. SaltSwitch)
that can enable targeted education on specific nutrients relevant to individual patients’
conditions 113. Researchers have also developed the MyNutriCart app based on the Dietary
Guidelines for Americans 114. Other tools that dietitians could draw upon for education
include apps allowing individuals to budget, create shopping lists, search for recipes,
purchase seasonal fruits and vegetables, or even apps from major supermarkets 115. These
array of apps have been found to be appealing and assisted socioeconomically disadvantaged
women in planning, shopping and consuming healthy foods 115.

2.8.3 Goal-setting using apps

As part of the nutrition counselling process, dietitians may adopt a theoretical approach or
apply different behaviour change strategies. An important strategy dietitians use to enable
behaviour change is setting mutually acceptable and tailored goals with their patients. Goal
setting within nutrition interventions has been determined to be an effective strategy in
promoting dietary behaviour change 116 and health behaviour change among overweight and
obese adults 117. When formulating a nutrition prescription, dietitians will confer with their
patients to jointly establish goals tailored to their patient’s lifestyle, preferences and values
and determine a plan of action. Particularly in the private practice setting, where following a
consultation, patients independently work on achieving the goals before they next see their
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dietitian, it is essential that the negotiated goals are clearly communicated to patients and they
understand the expected outcomes.

Inputting tailored goals into a health app, could support and enable patients to track and
monitor their progress with the goals between consultations. Many commercial weight loss
and diabetes apps contain functions for generic goal setting around weight, calorie intake,
physical activity or blood glucose targets 29,66,118-126. However, personalised goal setting is
often only available in premium subscription versions of commercial apps. Dietitians of
Canada developed eaTracker, with web and app version, allowing users to choose from 87
‘ready-made’ SMART goals covering 13 different categories or to write their own goals
127,128

. Data mining of health app data revealed greater odds of weight loss success with the

more customisation features users implemented, such as customised goals, recipes, foods as
some examples 129.

2.8.4 Self-monitoring using apps

In evaluations of the behaviour change techniques present in a range of standard diet,
physical activity, weight loss apps 29,118-121,130,131, as well as those photo-based diet tracking
apps 59, self-monitoring is one of the most common techniques present. Self-monitoring
increases patient awareness of behaviours, giving them confidence to self-manage their health
or to take actionable steps in real-time to improve health outcomes, for example adjusting
insulin based on self-monitored blood glucose readings, or adjusting intake based on
feedback on calories 79,132.

Regular and frequent self-monitoring is a foundational component of weight loss 133 and
improved glycaemic control in diabetes management 134. Adherence to self-monitoring is
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superior with apps and wearable devices compared to traditional pen and paper-based records
20,78,98,105,135,136

, making apps a good choice for improving outcomes through enhanced patient

compliance with self-monitoring of weight 85,92,129,137,138, dietary intake 25,92,93,98,129,139,140 and
physical activity 89,93,98,140, as well as blood glucose 69.

More frequent use of apps has been found to be associated with better outcomes. Analysis of
data from over 12 million users of the commercial Lose It! app identified that weighing in at
least 6.5 times and logging 40 or more days of dietary intake into the app were characteristics
of individuals who achieved a higher percentage of weight loss success (5% of starting body
weight) 129. Similarly, regression analysis of data from a researcher app, revealed that
individuals with the highest frequency of app use over 6 months (recording dietary intake for
129 or more days) had a 6.4 kg lower follow-up weight than those recording 42 or less days
139

. When compared to demographically similar individuals responding to the Pew Tracking

for Health survey, individuals from the National Weight Control Registry who had
maintained greater or equal to 13.6 kg weight loss for 1 or more years were also characterised
by more regularly and frequently tracking weight, diet or exercise, particularly using nutrition
and weight monitoring apps 141.

When examining the in-app actions in the Noom Coach app, those reflecting engagement and
related to self-monitoring, such as the number of meals logged and number of weigh-ins,
significantly predicted weight loss at 24 weeks 92. Meal logging and exercise were associated
with body fat loss at 6 and 15 weeks respectively, but not at 1 year follow-up 93. From data
for 7,633 Noom Coach app users it was observed that for every 10% increase in adherence in
logging food and exercise, BMI points decreased by 2.59 140. The possibility of experiencing
a yo-yo effect on weight was also significantly decreased with more frequent logging of
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weight in the app 137. Self-monitoring of blood glucose using the One Drop app, which has
Bluetooth connectivity to the One Drop glucometer and links into iPhones or Apple Watches,
resulted in a significant 1.36% reduction in HbA1c over a median 4 months 69. Furthermore,
tracking carbohydrate intake using the app was found to be associated independently with
improvements in HbA1c 69.

2.8.5 How dietitians should guide and prescribe the use of apps

Long-term sustained use of apps for dietary self-monitoring is challenging to maintain, and
adherence to both researcher apps and commercial health, nutrition, and fitness apps declines
over time, and often rapidly 20,95,142,143. Push notification prompts across the day from within
an app, reminding participants to self-monitor diet or weight is tolerated by individuals,
although over time, individuals become less likely to respond to them 144. Social support
between app users may further improve engagement 145. Accountability in particular can
increase patient engagement and adherence with apps 146 and human support from peers and
facilitators in within-app support groups also predicts success with weight loss 147,148.
Retention rates for apps are higher when health care professionals prescribe health apps to
patients rather than making general recommendations 12. Prescription of apps by health
professionals who have good rapport with patients is also associated with reduced resistance
to change and increased perceived usefulness and perceived ease of use of apps 149.

When dietitians are considering what nutrition apps to prescribe or recommend to patients for
self-monitoring, the Academy of Nutrition and Dietetics’ Food & Nutrition magazine 150
provides useful science-based reviews of nutrition apps to support dietitians with their
selection of apps. However, the selection process does not have to be so rigorously dependent
on the content tracked by these apps. Rather, it has been demonstrated that weight loss

43 | Chapter Two

success is predicted by consistent dietary monitoring through an app, irrespective of the
actual app used to track diet 136.

Dietitians should define a realistic frequency and pattern of tracking tailored to patients’
individual capacities for self-monitoring and lifestyles when they prescribe apps, and
understanding of the patterns by which individuals in the public use health apps to track
health behaviours would support this. Self-monitoring consistently over consecutive days
may be unnecessary, with evidence highlighting that long-term intermittent self-monitoring
over 6 months was more successful and associated with greater weight loss compared to
short-term self-monitoring 139. Where patients are less compliant with self-monitoring intake,
encouraging frequent logging of specific meal occasions, such as dinner, could assist in the
maintenance of weight loss 137. Logging physical activity for sustained periods using
wearables presents fewer challenges due to their passive nature and ability to synchronise
automatically with apps.

Finally, the time and frequency of conventional nutrition care are generally limited to face-toface encounters at fortnightly or monthly consultations. While immediately after the
consultation patients may be motivated to implement discussed strategies, motivation and
adherence to dietary plans between consultations can be challenging to sustain. Stein has
previously discussed a range of apps that enable remote nutrition counselling and that could
enhance dietetic practice models 151. The ability of apps to allow remote near-real time
monitoring of weight, nutrition and physical activity can increase the frequency of patientdietitian interactions, and allow monitoring and adjustment to the nutrition intervention to
occur in a timelier manner, even between consultations 151.
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2.9 Nutrition monitoring and evaluation
Given the ultimate aim of the NCP is to help patients better meet their nutrition and health
goals 7, monitoring, measuring and evaluating the effectiveness and overall impact of medical
nutrition therapy intervention is essential 8. These processes allow dietitians to judge when to
continue, modify or cease intervention.

When assessing outcomes and measuring the effectiveness of a nutrition intervention,
standardised nutrition care outcome indicators are selected 7. Health apps often include
standardised criteria for weight, glycaemic control, or recommended physical activity, calorie
and nutrient intake making automatic comparisons possible 29. If patients are compliant with
self-monitoring via apps, the objective quantitative data collected by apps can be used to
verify patient comments and progress and reveal patterns in patient’s dietary intake that may
be assisting or hindering goal attainment identified. Examples include frequency of meals or
snacking, eating out, physical inactivity, sourcing of foods or even highlighting emotional
eating episodes or disordered eating behaviours that can sabotage weight management efforts
152,153

, which would allow dietitians to discuss tailored strategies with patients to overcome

barriers and lapses.

2.9.1 Reviewing of app records

Reviewing app data following prescription would provide dietitians with an opportunity to
monitor patient progress and adherence to nutrition prescriptions and promote patient
accountability based on data collected in a patient’s naturalistic setting. Many diabetes apps
have capabilities to export data via email, unlike most weight loss apps 29,70,122. Apps with
data sharing functionalities that innately integrate into dietitian-designed health record
platforms (e.g. Healthie, Easy Diet Diary Connect and MyPace) 28,154-156, may increase the
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convenience of accessing and reviewing app records of patient-generated health data. In turn,
the quality of patient-provider communication and degree of support between consultations
from remote nutrition care could be enhanced through the greater connectivity of apps
66,151,157

. Through such platforms, timely feedback from a dietitian at the point of patient

lapses occurring can increase patient autonomy and empower them to respond to triggers and
self-regulate their own health behaviours 155. However, further research is required to
examine individuals’ attitudes towards sharing personal health data with health professionals
or in research, and the platforms that are facilitating dietitian review of app records as well as
the challenges.

2.9.2 Provision of feedback on app records

The literature affirms that patient self-management and behavioural regulation is more
effective when self-monitoring is combined with other components of control theory, such as
the provision of feedback on performance and reviewing of goals 158,159. App users have
expressed similar sentiments, emphasising the importance of health care partnerships in
providing motivational support and goal-related feedback when using apps, to assist them
with achieving behaviour changes and weight loss goals 160,161. In technology-assisted
interventions, real-time feedback, encouragement, or coaching have been associated with
intervention success in reducing physical inactivity or overweight/obesity 162. Pilot just-intime adaptive interventions, using real-time data from apps and machine learning algorithms,
are able to produce tailored feedback messages delivered in real time 163-165. These have been
found to be feasible and acceptable to participants seeking weight loss 163, for addressing
dietary lapses in a weight loss program 164, and encouraging physical activity to improve
glycaemic control 165. For sedentary overweight or obese adults, real-time feedback and
continuous self-monitoring provided by a wearable physical activity tracker in conjunction
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with a group behavioural weight-loss program, resulted in significantly more weight loss
compared to the standard care group at 9 months (6.59 kg versus 0.89 kg) 166.

mHealth technologies have the capacity to provide feedback to users in an instantaneous
manner. Calorie counting apps and physical activity wearable technology can provide
patients with immediate feedback presented as statistics or graphs detailing energy intake,
expenditure, steps taken and the frequency and intensity of their physical activity in the
context of goal progression 29,130. Although not a common feature, a small number of
commercial health apps (particularly those marketed as ‘coaching apps’) go beyond the
provision of basic generic feedback to more specific and actionable recommendations to
facilitate health behaviour change, such as providing tips in daily report summaries on how to
improve in achieving certain nutrient targets, or traffic light system coding of certain foods to
reinforce messages about choosing healthier foods 29.

While it may not be feasible or financially viable for dietitians to monitor all their patients in
real-time to provide instant feedback, adjustments in work task schedules or care delivery
models can allow for more timely responses 45. Provision of dietitian fees that allow
monitoring of patient-generated health data from apps would facilitate the suggested model of
care 151. As technology advances, feedback algorithms and data mining will assist in the
delivery of automated feedback and individualised nutrition recommendations 167-170.
Instantaneous computer-automated feedback tailored based on weekly patient diary
information was found to be as effective as human email counselling in producing short term
weight loss at 3 months, although these effects were not sustained into 6 months 170. Daily
tailored feedback messages, derived from algorithms, when delivered remotely and
automatically through a personal digital assistant, significantly reduced energy and saturated
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fat intake of participants receiving the feedback compared to the control, with changes
maintained at 24 months 167. Through automated analysis of users’ environment, personal
profiles and self-monitored behaviours, the MyBehavior research app suggests small changes
to assist users in reaching their behavioural goals, such as alternative lower-calorie food
choices or motivational messages to encourage walking or exercise 169. App suggestions were
deemed feasible and acceptable, with greater user intent to follow personalised suggestions
compared with generic ones 169, although the impact on behaviour change and maintaining
these changes still remain to be determined.

2.10 Case study and ‘mobile nutrition care process grid’
A hypothetical case study is presented in Figure 2.1, with sample practice data outlining how
apps could be included across the NCP.

Figure 2.2 outlines a framework termed the mobile Nutrition Care Process (mNCP) grid that
has been developed to support dietitians in their use of apps throughout the steps of the NCP
– nutrition assessment, nutrition diagnosis, nutrition intervention and nutrition monitoring
and evaluation. Under each of these steps, the uses of apps have been matched to Nutrition
Care Process terminology. Features related to the uses of apps and their contributions to
nutrition care are outlined in Table 2.1.
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Male 50 years old, BMI 34kg/m2 referred for weight management

Example practice data

Nutrition assessment (patient kept app dietary record on advice of dietitian a week prior to
consultation and emailed to RD):
• Anthropometry – weight: 105 kg, height: 1.75 m
• Total energy intake is approximately 2600 kcal (10885 kJ) per day
• Food intake – inadequate vegetables (1-2 servings), excess meat (5 servings) and
discretionary food (5 servings) consumption, takeaway every day of the week (at least 1 meal)
• Macronutrient intake – excess saturated fat (20% of kcal) and low fibre intake (15 g per day)
• Physical activity – step count on smartphone indicates around 4000 steps per day over the
past week, and he reports 10 minutes a day of incidental physical activity (walking) but
otherwise sedentary job. Walking reported to be the most feasible form of physical activity
for patient
Nutrition diagnosis:
• Excessive energy intake related to food- and nutrition-related knowledge deficit concerning
recommended food groups as evidenced by app diet record intake of energy in excess of
estimated energy needs of 2600 kcal per day.
Nutrition intervention:
• During consultation, provision of nutrition education about healthier alternative food choices.
Recommended an app that interprets foods labels from scanning barcodes to provide healthier
suggestions.
• Prescription of a nutrition app with dietary records for self-monitoring of 500 kcal deficit in
dietary intake (2000 kcal). Frequency of use prescribed to be at least two weekdays and one
weekend day.
• Self-monitoring of physical activity via physical activity app or wearable device that links
into the nutrition app used for self-monitoring dietary intake – goal is 6000 steps a day, with
aim to increase incrementally until 10000 steps.
• Weekly weight weigh-in, using Bluetooth scales that connect into the nutrition app.
Nutrition monitoring and evaluation:
• Sharing of patient-generated health data in app records with dietitian, allowing for timely
reviewing and near-real time feedback and implementation of strategies to overcome frequent
snacking on energy dense nutrient poor discretionary foods particularly in the evening
• RD reassessment of patient progress towards dietary and physical activity goals, and
readjustment of goals within the app
• Assessing patient adherence to dietary and physical activity self-monitoring
Figure 2.1. A hypothetical patient case outlining how smartphone applications (apps) could
be implemented into each step of the nutrition care process to support patient weight
management.
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Figure 2.2. The mobile Nutrition Care Process (mNCP) grid to support Medical Nutrition Therapy.
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Table 2.1. The functions of smartphone applications (apps) that contribute to the Nutrition Care Process (NCP).
NCP element
Energy or
nutrient intake
information

App functions
Automatic quantitative calculations of energy and
macro- (including alcohol) and micronutrient intake
values based on foods inputted.

Physical activity
information

Automatic tracking of physical activity intensity and
duration when linked to wearable devices and apps.
Steps can also be tracked.
Manual logging of activities in some apps.
Record weight measures through manual input or via
Bluetooth scales.
Anthropometry calculators (e.g. BMI calculators).
Data in graphical forms.
Record blood glucose, glycated haemoglobin
A1c (HbA1c).
Connectivity to glucometer.
Automatic comparison of intake to Dietary Reference
Intakes values for energy, macro- and micronutrients.
Regular app records of dietary intake.

Anthropometric
measures

Blood glucose
measures
Comparison to
standards
Behavioural
knowledge and
beliefs
Nutrition
education

Information about foods available for therapeutic diets,
calorie and nutrient content of foods.
Nutrition information to enable healthy choices in the
supermarket.

Contribution to NCP
Electronic food record.
Reduces the time required to conduct diet history and with basic
dietary information gathered, additional probing of dietary habits
could be conducted.
Passive collection of physical activity data can provide more
objective evidence about a patient’s physical activity.

Track weight against goals.
Convenient access to calculators used in anthropometry.
Easy visualisation of progress through weight graphs.
Allows patients to track blood glucose and identify food and
lifestyle triggers for elevated blood glucose levels.
Additional source of data for dietitian.
Time-saving and removes manual analysis by dietitian.
Detecting deficits in self-monitoring.
Providing evidence to support limited adherence to nutritionrelated recommendations or undesirable food choices as well as
disordered eating behaviours.
Increasing knowledge and skills about food choices for
therapeutic diets, food choices and energy balance.
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NCP element
Social support
from dietitian

App functions
Messaging and coaching functions from within the app.
Newsfeeds.

Patient selfmonitoring

Tracking of diet, weight and other health behaviours e.g.
physical activity, blood glucose.

Goal-setting

Setting goals for diet, weight, physical activity, blood
glucose.
Goals negotiated in the consultation can be entered into
the app for patients to track.
Graphs/visuals to show progress against goals.

Feedback on
performance

Immediate feedback on data logged.
Algorithms can allow for personalised feedback for
individuals.

Remote
monitoring of
patient progress
Patient
compliance to
recommendations
Patient-provider
communication

Remote monitoring of progress and performance
between consultations.
App records provide information to determine patient
adherence to dietary prescriptions.
Exporting of patient-generated health data collected by
apps via email or into a platform for dietitians to view.

Contribution to NCP
Enabling the delivery of motivational support from a dietitian
between consultations.
Enhance patient confidence with making changes to behaviour
from collaborative relationship.
Increasing patient awareness of behaviour and outcomes.
Empowering patients to self-regulate behaviours.
Enhanced compliance to self-monitoring when using an app.
Pinpointing and presenting fine-grained real-time data.
Tracking of progress against goals promotes dietary behaviour
change.
Patients are able to see the goals negotiated with their dietitian to
enable greater awareness of what to achieve before the next
consultation.
Building confidence through stepwise improvement and
achievable goals.
Near real-time feedback compared with standards allows patients
to adjust their behaviours as they occur, or guiding patients
towards better food choices, rather than waiting for the next
consultation before they are addressed.
Adjustments to nutrition intervention occur in timely manner.

Opportunity to discuss episodes of non-compliance and lapses
and to address barriers and new enabling strategies with dietitian.
Increases accountability of patients.
Enhancing patient-provider communication can increase patient
satisfaction and greater perceived value of dietetic services.
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2.11 Conclusions
Apps have the potential to support the nutrition care process and delivery of medical nutrition
therapy, especially in the private practice setting. Conversion of the patient input of food
consumed into nutrients by nutrition apps will streamline nutrition assessment and allow
more time for education and nutrition counselling. Dietitians could consider prescribing apps
in combination with their nutrition counselling, such as to increase adherence to selfmonitoring of patient-centred goals. Apps could also be used to monitor and evaluate patient
compliance with a nutrition plan through the real-time data collected and enable bidirectional
information exchange.
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2.13 Conclusion to chapter
This chapter has summarised the current literature concerning the incorporation of apps into
nutrition care to be used by dietitians in their practice. There is emerging evidence in support
of using apps across the four steps of the nutrition care process. However the practical
implications associated with incorporating apps into dietetic practice and prescribing them to
patients, warrants further investigation. The remainder of this thesis will consider these issues
using a comprehensive quantitative and qualitative approach to inform the development of an
intervention to increase the self-efficacy of the dietitians towards using mHealth apps in their
patient nutrition care.

74 | Chapter Two

Appendix 2.1 Publication arising from this chapter.
Chen J, Gemming L, Hanning R, Allman-Farinelli M. Smartphone apps and the nutrition care
process: current perspectives and future considerations. Patient Educ Couns. 2017;101:750757. DOI: 10.1016/j.pec.2017.11.011

(Appears on the next page)

75 | Chapter Two

Patient Education and Counseling 101 (2018) 750–757

Contents lists available at ScienceDirect

Patient Education and Counseling
journal homepage: www.elsevier.com/locate/pateducou

Discussion

Smartphone apps and the nutrition care process: Current perspectives
and future considerations
Juliana Chena,* , Luke Gemminga , Rhona Hanningb , Margaret Allman-Farinellia
a
b

School of Life and Environmental Sciences and Charles Perkins Centre, The University of Sydney, Camperdown, NSW, Australia
School of Public Health and Health Systems, University of Waterloo, Waterloo, ON, Canada

A R T I C L E I N F O

A B S T R A C T

Article history:
Received 9 September 2017
Received in revised form 2 November 2017
Accepted 16 November 2017

Objective: To provide dietitians with practical guidance on incorporating smartphone applications (apps)
in the nutrition care process (NCP) to optimize patient education and counseling.
Methods: The current evidence-base for mobile health (mHealth) apps was searched using PubMed and
Google Scholar. Where and how apps could be implemented by dietitians across the four steps of the NCP
is discussed.
Results: With functionality to automatically convert patient dietary records into nutrient components,
nutrition assessment can be streamlined using nutrition apps, allowing more time for dietitians to deliver
education and nutrition counseling. Dietitians could prescribe apps to provide patients with education on
nutrition skills and in counseling for better adherence to behavior change. Improved patient-provider
communication is also made possible through the opportunity for real-time monitoring and evaluation
of patient progress via apps. A practical framework termed the ‘Mobile Nutrition Care Process Grid’
provides dietitians with best-practice guidance on how to use apps.
Conclusions: Including apps into dietetic practice could enhance the efﬁciency and quality of nutrition
care and counseling delivered by dietitians.
Practice implications: Apps should be considered an adjunct to enable dietetic counseling and care, rather
than to replace the expertise, social support and accountability provided by dietitians.
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1. Introduction
Nutrition care delivered by registered dietitians (RDs) is a
fundamental component of health promotion, and chronic disease
prevention and management [1], particularly given the high
prevalence of obesity, diabetes and other non-communicable
diseases [2–4]. In 2012, the Dietetic Workforce Demand Study Task
Force predicted only 75% of demand for RDs in the US would be met
in 2020 [5]. The study also identiﬁed technology as having
potential to transform how RDs deliver nutrition counseling and
personalized nutrition [6].
For the delivery of more consistent and effective quality
nutrition care by RDs, the Academy of Nutrition and Dietetics
(the Academy) recommends their nutrition care process (NCP)
[7,8]. The systematic method allows RDs to diagnose and
develop treatment plans for nutrition-related problems [7].
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Furthermore, having a standardized NCP framework facilitates
outcomes for research to evaluate the impact of nutrition care
on patient health outcomes. Subsequently, the efﬁcacy of
nutrition care can be demonstrated, enabling advocacy for the
role of RDs in obesity and chronic disease treatment and
prevention [7,9]. Moreover, productivity and communication
between RDs and other members of the health care team have
improved through diagnosis-focused documentation of the
NCP [9]. There is now the opportunity for advocating the NCP
further with technology.
The public market for and acceptance of mobile health
(mHealth) technologies, such as smartphone applications (apps)
has experienced dramatic growth, with over 259,000 mHealth
apps available [10]. Fifty-eight percent of US smartphone owners
have downloaded a health-related app [11], with ﬁtness and
nutrition apps most frequently downloaded [12]. The proliferation
and low-cost of many nutrition apps may appear a threat to RDs
services. However, if implemented appropriately, apps could
support dietetic practice by increasing accuracy, efﬁciency and
quality of clinical decision-making when applying the NCP [13], as
well as improving patient access to point-of-care services and
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patient-provider communication, to ultimately improve patient
outcomes [14].
Recent reports indicate the dietetic profession has adopted
health apps into their practice. Eighty-three percent of US RDs
were found to recommend apps [15]. In Canada, 57% of dietitians
used apps in practice, and a three country study of Australian, New
Zealand and British dietitians found 62% used apps in patient care
and 84% recommended apps [16].
Despite the rates of app adoption by dietitians, the profession
has expressed their desire for more education and training around
incorporating apps into dietetic practice, especially private
practice [15,16]. To support app use among RDs, the Academy
has undertaken science-based reviews of nutrition apps, which are
included in their Food & Nutrition magazine [17]. However, there
has been no systematic process proposed of how to incorporate
apps into the NCP. Therefore, the purpose of this paper was ﬁrst to
identify the areas in which an RD could practically implement
health apps across the four steps of the NCP (i.e. nutrition
assessment, nutrition diagnosis, nutrition intervention and nutrition monitoring and evaluation). Secondly, the medical nutrition
literature (PubMed) and more general sources (Google Scholar)
were searched for research on implementation of health apps to
support weight loss, diabetes, healthy lifestyles, nutrition care, and
dietetic practice. Finally, a framework to guide the use of apps in
the NCP was constructed.
2. Nutrition assessment
During patient assessment, RDs will obtain, verify and interpret
anthropometric, biochemical, medical, social and client history, as
well as dietary information [8]. RDs usually conduct a diet history
to estimate nutritional adequacy and meal patterns but sometimes
ask patients to keep a diet record in advance of their consultation.
However, paper-based dietary records are burdensome for patients
and labor-intensive for RDs to analyze, thereby reducing counseling time available [18].
Eighty-three percent of US adults use their smartphone while
eating [19]. Apps provide a convenient means to record data in
near real-time during eating occasions and have demonstrated
greater acceptability than paper-based food diaries [20–22].
Dietitians and health care providers also show acceptance towards
technology-assisted dietary assessment [16,23]. Most nutrition
apps convert the food intakes into nutrients and provide valid
estimates of energy and nutrient intake comparable to traditional
dietary assessments [24–26]. An evaluation of variance across 23
commercial weight loss apps revealed that 17 of 23 apps assessed
were within 100 kcal of weighed food records [27].
Some commercial apps also include image logs to complement
the digital dietary record and assist with prompting memory when
reviewing records or by dietitians for qualitative assessment
[27,28]. Sole image-based dietary record apps show promise in
lowering the burden of logging, though challenges remain for
automated computer vision approaches to reliably assess the vast
array of foods [29].
Collection of anthropometric measurements and monitoring
could also be enhanced. Apps and wireless scales provide a popular
and simple method to assess, monitor and visualize weight history
[27]. The Academy’s NutriCare Tools app contains a compilation of
evidence-based tools, including calculators that assess energy and
ﬂuid requirements and a range of anthropometric tools [30].
Fitness and exercise wearables, such as Fitbit or smart watches, can
also support the passive assessment of physical activity, including
valid estimates of step counts and energy expenditure [31,32].
Apps for diabetes management enable patients to log blood
glucose levels, track insulin injections and oral medication and
record exercise, carbohydrate and other dietary intake [33]. These
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‘all-in-one’ apps are convenient for patients, and allow RDs to
pinpoint certain foods, carbohydrate intake patterns or physical
activity sessions inﬂuencing patients’ blood glucose. Some
diabetes apps also allow patients to synchronize blood glucose
measurements from glucometers for simpliﬁed recording and
visualization of trends [34–36]. Certain diabetes apps have been
approved by the US Food and Drug Administration [33,37].
3. Nutrition diagnosis
From data gathered in nutrition assessment, RDs can identify
the etiology, signs and symptoms of nutrition problems, which can
then be targeted through a treatment or nutrition intervention [8].
With many complex terminology references in this step, the
former IDNT app, now integrated into the Kalix software [38,39], is a
useful tool for guiding RDs on the selection of relevant and
appropriate nutrition diagnoses. Nutrition diagnostic domains
most likely to be established by health apps include the intake
domain for energy, nutrients and ﬂuids; clinical domain diagnoses,
such as weight loss or weight gain and behavioral-environmental
aspects, such as knowledge and beliefs and physical activity [8].
Identifying the etiology of a nutrition problem is necessary for
subsequent implementation of nutrition interventions. Etiologies
related to the behavior category of the Nutrition Diagnosis Etiology
matrix (e.g. disordered eating pattern, excessive or inadequate
energy intake, excessive physical activity) [8] are readily identiﬁed
by health apps. With continued recording, dietary patterns and
anomalies can be detected, albeit dependent on patient input of
the data. Therefore, examining patient-generated health data
(PGHD) via app records may also allow RDs to uncover additional
information about other etiological categories, such as beliefsattitudes, cultural or knowledge, that may be contributing to the
nutrition problem.
4. Nutrition intervention
To address the etiology or signs and symptoms of the nutrition
diagnosis, RDs plan individualized interventions and provide
nutrition education and counseling [8]. Dietitian-speciﬁc tools,
such as NutriGuides, an app developed by the Academy, contains an
accessible compilation of the Evidence Analysis Library to help RDs
determine best-practice treatment [40].
Emerging evidence provides some support for using apps in
lifestyle change [41,42], and weight [42,43] and chronic disease
management [44–46]. However, apps appear to be more effective
when complemented with counseling sessions, education or other
mHealth technologies (e.g. text messaging) in multi-component
interventions rather than with standalone use [41,47,48]. The
importance of dietitians in providing coaching [48,49] is afﬁrmed
by the lack of success when nurses or physicians provided such
care [50–52]. It should be noted, most effective interventions
involved younger adults, who typically engage with apps more
successfully than older participants. Thus, RDs must assess the
appropriateness of prescribing apps in nutrition interventions
based on individual patient demographics and motivations.
Nutrition education is a NCP intervention strategy [8], and using
apps to deliver information is likely to be acceptable to patients,
given 63% of US smartphone users access information about health
conditions via smartphones [53]. Calorie or nutrient information
provided by apps are reported to be a useful resource in patient
nutrition care [16]. Educational information on diabetes, including
managing blood glucose and diabetes-related treatments are also
accessible in some diabetes apps [33,54]. However, there is
opportunity for more personalized patient education, particularly
apps centered around dietary and clinical guidelines [27,33,54–56].
Nutricare Tools app provides education on reading food labels [30].
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Fooducate provides interpretations of nutrients and ingredients of
food labels from scanned product barcodes [57,58], and ShopWell
scores foods based on individual dietary preferences, with content
that has been reviewed and developed by RDs [59,60]. FoodSwitch
is a commercial-research partnership app that utilizes a trafﬁc
light system for identifying healthier packaged foods [61].
Researchers have also developed the MyNutriCart app based on
the Dietary Guidelines for Americans [62].
An important strategy RDs use to enable behavior change is
setting mutually acceptable and tailored goals with patients.
Generic goal setting is a common feature in apps [27,33,63–69].
However, personalized goal setting is often only available in
premium subscription versions of commercial apps. Dietitians of
Canada developed eaTracker, an app allowing users to choose from
87 ‘ready-made’ SMART goals, covering 13 different categories, or
to write their own goals [70,71]. Data mining of health app data
revealed greater odds of weight loss success with the more
customization features users implemented, such as customized
goals, recipes, foods as some examples [72].
Regular and frequent self-monitoring is a foundational component of weight loss [73] and improved glycemic control in diabetes
management [74]. Adherence to self-monitoring is superior with
apps compared to traditional pen and paper-based records
[22,43,55,75,76], making apps a good choice for increasing patient
compliance with self-monitoring and achieving positive weight
and dietary outcomes [72,76–79]. Self-monitoring increases
patient awareness of behaviors, giving them conﬁdence to selfmanage their health, for example adjusting insulin based on selfmonitored blood glucose readings [46].
When RDs are considering what apps to recommend for selfmonitoring, it has been demonstrated that weight loss success is

predicted by consistent dietary monitoring through an app,
irrespective of the actual app used to track diet [75]. Long-term
sustained use of apps for dietary self-monitoring is challenging to
maintain, and adherence to app use rapidly declines over time
[22,50,80]. Patient engagement with apps can be increased
through human support and accountability [81]. Retention rates
for mHealth apps are higher when health care professionals
prescribe mHealth apps to patients rather than making general
recommendations [12]. Thus, RDs should deﬁne a realistic
frequency and pattern of tracking tailored to patients’ individual
capacities for self-monitoring and lifestyles when they prescribe
apps. Self-monitoring consistently over consecutive days may be
unnecessary, with evidence highlighting that long-term intermittent self-monitoring over 6 months was more successful and
associated with greater weight loss compared to short-term selfmonitoring [78]. Where patients are less compliant with selfmonitoring, encouraging frequent logging of only speciﬁc meal
occasions, such as dinner, can assist in the maintenance of weight
loss [77]. Logging physical activity for sustained periods using
wearables presents fewer challenges due to their passive nature
and ability to sync automatically with apps.
Finally, the time and frequency of conventional nutrition care
are generally limited to face-to-face encounters at fortnightly or
monthly consultations. While immediately after the consultation,
patients may be motivated to implement discussed strategies,
motivation and adherence to dietary plans between consultations
may decline. Stein has previously discussed a range of apps that
enable remote nutrition counseling and could enhance dietetic
practice models [82]. The ability of apps to allow remote near realtime monitoring of weight, nutrition and physical activity can
increase the frequency of patient-dietitian interactions, and allow

Fig. 1. A hypothetical patient case outlining how smartphone applications (apps) could be implemented into each step of the nutrition care process to support patient weight
management.
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monitoring and adjustment to the nutrition intervention to occur
in a timelier manner, even between consultations [82].
5. Nutrition monitoring and evaluation
Given the ultimate aim of the NCP is to help patients better
meet their nutrition and health goals [7], monitoring, measuring
and evaluating the effectiveness and overall impact of medical
nutrition therapy intervention is essential [8]. These processes
allow RDs to judge when to continue, modify or cease interventions.
If patients are compliant with self-monitoring via apps,
patterns in patient’s dietary intake may be revealed and factors
assisting or hindering goal attainment identiﬁed. Examples include
frequency of meals or snacking, eating out, physical inactivity,
sourcing of foods or even highlighting emotional eating episodes
for eating disorder patients [83], which would allow RDs to discuss
tailored strategies with patients to overcome barriers and lapses.
The literature afﬁrms that patient self-management and behavioral regulation is more effective when self-monitoring is
combined with other components of control theory, such as the
provision of feedback on performance and reviewing of goals
[84,85]. To promote patient accountability after app prescription,
review of app records of PGHD should be routine in nutrition care.
In current practice, reviewing of app data as part of every follow-up
consultation is infrequent among dietitians [16]. More commonly
patient progress made with apps is only reviewed in some
consultations via patient reporting without direct reference to the
app data [16].
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Apps with data sharing functionalities that innately integrate
into dietitian-designed health record platforms (e.g. Healthie, Easy
Diet Diary Connect and MyPace) [86–89] present opportunities to
increase the convenience of accessing and reviewing app records
[90]. In turn, the quality of patient-provider communication and
degree of support between consultations from remote nutrition
care is enhanced through the greater connectivity of apps
[33,82,90]. Many diabetes apps have capabilities to export data
via email, unlike most weight loss apps [27,36,65]. Through such
platforms, timely feedback from an RD at the point of patient
lapses occurring can increase patient autonomy and empower
them to respond to triggers and self-regulate their own health
behaviors [88].
While it may not be feasible or ﬁnancially viable for RDs to
monitor all their patients in real-time to provide instant feedback,
adjustments in work task schedules or care delivery models can
allow more timely responses [91]. Advances in software and data
mining will assist this in the future [92,93]. Health apps often
include standardized criteria for weight, glycemic control, or
recommended physical activity, calorie and nutrient intake making
automatic comparisons possible. Alerts could be integrated into
the platforms for review on a daily basis [90]. However, the validity
and country-speciﬁcity of the reference standards in algorithms
should be ensured [27,90]. Provision of RD fees that allow
monitoring of PGHD from apps would facilitate the suggested
model of care [82].
A hypothetical case study is presented in Fig. 1, with sample
practice data outlining how apps could be included across the NCP.

Energy and nutrient intake informaƟon
Physical acƟvity
informaƟon
Anthropometric
measures

FH-7.3

AD-1.1

Daily
blood glucose
measures

BD-1.5

Comparison to
standards
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CS-2.1
CS-2.2
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CS-2.4
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CS-4.1
CS-4.2
CS-5.1

FH-1.1.1
FH-1.2.1
FH-1.2.2
FH-1.4.1
FH-1.5.1
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NutriƟon
Assessment
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NI-5.8.1

NI-5.8.2
NI-5.8.3
NI-5.8.4
NI-5.8.5
NI-5.8.6
NI-5.9.1
NI-5.9.2
NI-5.10.1
NI-5.10.2
NI-5.11.1
NI-5.11.2

NutriƟon
Diagnosis
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Physical acƟvity
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Anthropometric
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Behavioural
knowledge and
beliefs
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E-2

NutriƟon educaƟon
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C-2

Social support
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PaƟent selfmonitoring

mNCP

PaƟent-provider
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NutriƟon
Monitoring &
EvaluaƟon

PaƟent compliance to
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Remote
monitoring of
paƟent progress
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Fig. 2. The mobile Nutrition Care Process (mNCP) grid to support Medical Nutrition Therapy.
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6. Mobile nutrition care process grid
Fig. 2 outlines a framework termed the mobile Nutrition Care
Process (mNCP) grid that has been developed to support RDs in their
use of apps throughout the steps of the NCP. Under each of these
steps, the uses of apps have been matched to Nutrition Care Process
terminology. Features related to the uses of apps and their
contributions to nutrition care are outlined in Table 1.
7. The future of apps and wearables for dietetic practice
As competition increases to meet consumer expectations for
high quality, convenient and accessible health services, and
simultaneously ensure that health care costs are minimized, apps
and other mHealth technologies present an opportunity to support
dietitians. Dietitians would like continuing education and training
from their professional associations to improve their capacity and
motivations for using apps, such as understanding how apps could
be used as supportive tools that add value rather than threaten
their practice [6,16]. Incorporating apps into the NCP could permit

the dietitian to devote more practice time to nutrition behavioral
counseling.
RDs have reported that video conference apps and smartphones
are among the technologies they were currently or expecting to use
for telehealth within the next ﬁve years [94]. Nutrition and dietetic
services delivered via telehealth in the US is reimbursable by thirdparty payers, but not in most other countries [94]. However, RDs
still identiﬁed barriers to existing payer coverage. Revisions to
reimbursement schemes to accommodate incorporation of apps
into telehealth and remote nutrition care may be necessary to
provide monetary incentive for private practice dietitians to
review patient app records and provide feedback within and
between patient consultations.
As in all aspects of dietetic practice, RDs need to apply critical
thinking skills to determine the suitability of prescribing or using
technology with their patients in the NCP. Considerations should
be given to patient familiarity with technology, ability to adopt
technology, motivation and readiness to change and their ability to
sustain use and interest in these technologies [95]. Generally,
however, greater engagement and willingness to adopt mHealth

Table 1
The functions of smartphone applications (apps) that contribute to the Nutrition Care Process (NCP).
NCP element

App functions

Energy or nutrient
intake
information
Physical activity
information

Automatic quantitative calculations of energy and macro- (including
alcohol) and micronutrient intake values based on foods inputted.

Anthropometric
measures

Blood glucose
measures
Comparison to
standards
Behavioral
knowledge and
beliefs
Nutrition
education
Social support
from dietitian

Patient selfmonitoring

Goal-setting

Feedback on
performance

Contribution to NCP

Electronic food record. Reduces the time required to conduct diet history
and with basic dietary information gathered, additional probing of
dietary habits could be conducted.
Passive collection of physical activity data can provide more objective
Automatic tracking of physical activity intensity and duration when
linked to wearable devices and apps. Steps can also be tracked. Manual evidence about a patient’s physical activity.
logging of activities in some apps.
Record weight measures through manual input or via Bluetooth scales. Track weight against goals.
Anthropometry calculators (e.g. BMI calculators).
Data in graphical forms.
Record blood glucose, HbA1C.

Convenient access to calculators used in anthropometry.
Easy visualization of progress through weight graphs.
Allows patients to track blood glucose and identify food and lifestyle
triggers for elevated blood glucose levels.
Connectivity to glucometer.
Additional source of data for RD.
Automatic comparison of intake to Dietary Reference Intakes values for Time-saving and removes manual analysis by RD.
energy, macro- and micronutrients.
Regular app records of dietary intake.
Detecting deﬁcits in self-monitoring. Providing evidence to support
limited adherence to nutrition-related recommendations or undesirable
food choices as well as disordered eating.
Information about foods available for therapeutic diets, calorie and
Increasing knowledge and skills about food choices for therapeutic diets,
nutrient content of foods.
food choices and energy balance.
Nutrition information to enable healthy choices in the supermarket.
Enabling the delivery of motivational support from a dietitian between
Messaging and coaching functions from within the app.
consultations.
Newsfeeds.
Enhance patient conﬁdence with making changes to behavior from
collaborative relationship.
Tracking of diet, weight and other health behaviours e.g. physical activity, Increasing patient awareness of behavior and outcomes. Empowering
blood glucose.
patients to self-regulate behaviors. Enhanced compliance to selfmonitoring when using an app. Pinpointing and presenting ﬁne-grained
real-time data.
Setting goals for diet, weight, physical activity, blood glucose.
Tracking of progress against goals promotes dietary behavior change.
Goals negotiated in the consultation can be entered into the app for
Patients are able to see the goals negotiated with their dietitian to enable
patients to track.
greater awareness of what to achieve before the next consultation.
Graphs/visuals to show progress against goals.
Building conﬁdence through stepwise improvement and achievable
goals.
Immediate feedback on data logged. Algorithms can allow for
Near real-time feedback compared with standards allows patients to
personalised feedback for individuals.
adjust their behaviors as they occur, or guiding patients towards better
food choices, rather than waiting for the next consultation before they are
addressed.
Remote monitoring of progress and performance between consultations. Adjustments to nutrition intervention occur in timely manner.

Remote
monitoring of
patient
progress
App records provide information to determine patient adherence to
Patient
dietary prescriptions.
compliance to
recommendations
Patient-provider
Exporting of patient-generated health data collected by apps via email or
communication into a platform for dietitians to view.

Opportunity to discuss episodes of non-compliance and lapses and to
address barriers and new enabling strategies with RD. Increases
accountability of patients.
Enhancing patient-provider communication can increase patient
satisfaction and greater perceived value of dietetic services.
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technologies exists among individuals identifying with the
‘quantiﬁed self’ movement and those who want to take a more
active role in self-managing their own health care [96,97], and
younger adults where technology is a fundamental part of their life
[53]. Therefore, RDs should recommend a medium that is most
appropriate to patient characteristics whether across the entire
NCP or at certain steps (e.g. nutrition interventions).
8. Conclusion
Apps are currently under-utilized by dietitians in the NCP, yet
they have the potential to make medical nutrition therapy more
efﬁcient, especially in the private practice setting. Conversion of
the patient input of food consumed into nutrients by nutrition apps
will streamline nutrition assessment and allow more time for
education and nutrition counseling. RDs could consider prescribing apps in combination with their nutrition counseling, to
increase adherence to self-monitoring of patient-centered goals.
Apps could also be used to monitor and evaluate patient
compliance with a nutrition plan through the real-time data
collected and enable bidirectional information exchange.
Practice implications
An app is only as good as the quality of data entry and its
algorithms, but combined with the critical-thinking expertise,
social support and accountability of an RD, they may support
individualized patient-centered nutrition care. Dietitians have a
leading role in directing the design of apps to better support their
practice and clients. Lastly, funding mechanisms for review of
patient data outside face-to-face appointments will be needed for
RDs and their patients to achieve the full beneﬁts technology can
offer.
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3. Chapter Three: Pretesting and pilot testing of a survey tool to
investigate dietitians’ use of smartphone health applications
3.1 Introduction to chapter
As outlined in Chapter Two, mHealth apps have the potential to support dietitians in
delivering medical nutrition therapy to patients within the nutrition care process. With the
rapid developments and changes to the mHealth space each year, investigations into the
current practices of dietitians in the use of smartphone health apps are warranted. Chapter
Three describes the development of a survey tool to examine dietitians’ use of mHealth apps
in their practice and with patients, and presents the preliminary findings from the pretesting
and piloting of this survey tool.
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3.2 Abstract
Aim: Mobile health (mHealth) technologies, such as smartphone applications (apps), show
potential in the management of obesity and chronic diseases, yet little is understood about
their application within health care settings, including among dietitians. The aim of this study
was to develop a survey tool to explore the use of smartphone health apps in dietetic practice,
followed by pretesting and piloting of the survey to support future larger scale dissemination.
Preliminary findings from this pilot study are also presented.
Methods: An online survey was developed to examine dietitians’ personal and practice-based
use of mHealth apps, the barriers and opportunities for app use in dietetic practice and the
features and design of apps that were perceived to require improvement. Content validity was
confirmed with six dietitians. The survey was piloted among Accredited Practising Dietitians
from one Australian university and its associated teaching hospitals. Feedback about the
design of the survey was gathered from respondents and repeatability was assessed using
kappa agreements.
Results: From 350 email invitations, 62 attempts were made (18% response rate), and 50
completed the survey. Repeatability of response categories for reasons for not using health
apps in practice, ranged from fair (κ=0.32) to perfect (κ=1.0). Forty-two of the 50 dietitian
respondents personally used health apps, and 35 currently used them in professional practice,
citing use primarily in patient self-monitoring. The main barrier to uptake of health apps was
not knowing the best apps to recommend (n=21). For continuing education topics,
respondents were most interested in how to incorporate health apps into their practice (n=34).
The theme of integrated patient app records was cited as an app design feature requiring
improvement.
Conclusions: More in-depth exploration of the apps used as information resources and those
permitting dietary and lifestyle data exportation will help to broaden the scope of
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understanding dietitians’ use of mHealth technologies. Modifications to the survey design for
ease of completion should also be applied. Administering this survey in a larger sample of
dietitians could provide greater insight into patterns of app use by the profession. This could
be used to inform continuing professional education activities and app development to support
the adoption and integration of mHealth apps into dietetic practice.

Keywords: dietetics, mHealth, professional practice, smartphone applications; survey
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3.3 Introduction
In the 2014-2015 National Health Survey, 63.4% of Australian adults were overweight or
obese and 5.1% had diabetes 1. The rising prevalence of obesity and associated noncommunicable diseases (e.g. cardiovascular disease, diabetes and cancer) pose major social,
health and economic burdens 2. Dietary counselling and lifestyle modification are frontline
strategies for the management of obesity, diabetes and cardiovascular disease. In evidencebased practice guidelines for overweight and obesity in adults nutrition professionals, namely
registered dietitians, are recommended to provide weight loss counselling as part of teambased comprehensive lifestyle interventions for weight management, consisting of diet,
physical activity, and behaviour therapy 3,4.

The expert training and skillset of dietitians enables them to optimise nutrition and empower
individuals in their management of weight and chronic disease 5. However, dietetic support to
address the obesity epidemic is limited by the small dietetic workforce and the intensive
counselling required, compared with population numbers involved. With their ubiquitous
nature and accessibility, mobile health (mHealth) technologies such as smartphone
applications (apps) have potential to improve efficiency 6, and reach of dietetic service
delivery, particularly for patients located in rural and remote areas, previously shown to be
under-serviced by dietitians 7,8.

In other health professional groups, apps are increasingly being implemented into practice as
clinical resources and as evidence-based decisional tools to reduce medical errors and
improve efficiency, thus decreasing costs 9-11. However, there has been little research
undertaken into the use of smartphone apps in dietetic practice. To our knowledge, there have
only been two studies exploring app use among dietitians 12,13. The first was a survey of 139
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Canadian dietitians 13, which discovered that over half of respondents used apps in their
practice. The study also noted that mobile device and app factors, personal factors and
workplace factors influenced the use of apps and dietitians’ recommendations to patients 13.
The second study surveyed 180 specialised sports dietitians in five countries, including
Australia 12, and found nearly a third of sports dietitians used diet apps in their practice,
particularly for assessing and tracking the dietary intake of their athletic patients.

Since 2012, when these two surveys were conducted, the field of mHealth has experienced
dramatic changes, with demand and availability of new apps rapidly increasing 14. It is
therefore important to gain an updated understanding of how dietitians are using apps in light
of these technological developments to inform the ways apps could be most effectively
implemented by the profession, as well as for the future development of nutrition-related apps.
This study aimed to develop, pretest and pilot a survey tool among the dietetic profession to
measure dietitians’ use of smartphone apps in their practice. The prevalence and types of
health apps used and recommended in Australian dietetic practice and key barriers to app
uptake are also presented.

3.4 Methods
3.4.1 Survey development

Guidelines for constructing a survey were followed, including literature review, adaptation
and development of survey items, and pilot testing of the survey 15. The literature exploring
dietitians’ use of apps 12,13 and the public’s use of health apps and willingness to share data 16
were consulted both for the question content and formatting in question and survey design.
Existing questions obtained from a pretested survey of mobile app use administered among
Canadian dietitians 13 were adapted and updated where relevant to enhance their
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generalisability to other countries, and to capture new advancements in mHealth technologies.
These questions explored general smartphone and smartphone health app use in practice,
patient app use, educational opportunities to support app use in dietetic practice, and basic
demographic questions 13. New topics that were expanded upon included habits of health app
use by dietitians personally and with their patients, identifying the areas that apps could
support dietetic practice and patient care, the types of publicly available commercial nutrition
and physical apps recommended by dietitians, how dietitians reviewed patient app records,
and questions to establish the enablers and barriers to health apps use.

In addition to the closed-ended questions on these topics, three open-ended questions were
also included to gather more detailed opinions and insights from dietitians into the app design
features and additional information, education, resources or tools which could be
implemented into apps to most effectively support dietetic practice and to guide app
developers.

The 44-item survey created was piloted with Accredited Practising Dietitians (APDs),
although the final number of questions completed by respondents was dependent on the skip
logic branching paths applied to respondents’ responses. An additional open-ended question
was included at the end of the survey so respondents were able to provide qualitative
feedback and suggestions for improving the questions or survey design. The survey was made
available online (SurveyMonkey, Palo Alto, CA, 2015) between 11 September 2015 and 2
October 2015.
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3.4.2 Validity and repeatability

Six dietitian researchers with varying levels of experience with using mHealth apps and
technologies in nutrition and dietetics (ranging from none to extensive experience to reflect
the broader dietetic population) were involved in appraising the content validity of the survey
for missing or inappropriate content.

From discussions held with the dietitian panel during the drafting stage of the survey, content
validity was established based on feedback and refinement of questions. For example, the
wording of question content was revised so that ‘smart devices’ rather than ‘mobile devices’
was used, in order to reflect advancements and availability of new technologies that had
emerged onto the market, such as smart watches and wearable devices. Given that dietitians
were likely to use and recommend more than just nutrition apps in their practice, it was
deemed necessary to determine dietitians’ use of and perceptions towards all mHealth apps
(thereby also encompassing physical activity and sleep apps). To ensure greater clarity for
respondents, examples were included with certain answer options, for example with
nutrition/food group trackers, ‘carb trackers’, was provided.

The repeatability of the survey was captured through the inclusion of two repeated questions
in the survey regarding the reasons for not using health apps in practice and the types of
nutrition apps recommended to patients.

3.4.3 Pilot survey

The Institutional Human Research Ethics Committee provided approval for this study
(approval number 2015/701; ethical approval, participant information statement and
participant consent form for this pilot study are presented in Appendices 3.1 to 3.3).
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Dietitians from an Australian university and its associated teaching hospitals were invited to
participate in the piloting of this survey via a single email with the link to the survey. Eligible
participants had to be APDs. As an incentive to complete the survey, respondents were
offered the chance to enter into a draw to win a $30 Google Play or iTunes gift card.

3.4.4 Data analysis

Data were downloaded and analysed in Microsoft Excel 2010. Responses were tabulated and
analysed using descriptive statistics. Responses to the three open-ended questions were coded
using qualitative content analysis to understand dietitians’ perceptions of app design and the
tools necessary to support their practice. Repeatability of the survey based on the tworepeated questions on reasons for not using health apps in practice and types of nutrition apps
recommended to patients, was ascertained by coding the consistency of each individual’s
responses to these questions as ‘Yes’ – consistent, or ‘No’ – not consistent. As these questions
allowed for the selection of multiple answers, variation of one additional or one less selection
were considered to be repeatable. Each response category of the repeated questions was
compared using kappa measures of agreement 17. Where answers perfectly matched, there was
an agreement value of 1, values between 0.81-1.0 were considered very good agreement,
0.61-0.8 good agreement, 0.41-0.6 moderate agreement, 0.21-0.4 fair agreement, 0.01–0.20
slight agreement and <0 less than chance agreement.

3.5 Results
3.5.1 Respondents

From the 350 email invitations, the survey was attempted 62 times (18% response rate), with
50 completed surveys included for analysis (81% completion rate) and 12 excluded (two were
disqualified for not being APDs, and ten had only partial data). The survey took respondents a
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median of 17:03 minutes (IQR: 9:39 to 34:33 minutes) to complete. The majority of survey
completers were female (n=44), aged between 26-35 years old (n=31), and primarily worked
in hospital outpatient (n=22), hospital inpatient (n=19) and private practice (n=19) settings,
with weight management (n=37) and diabetes (n=29) among the top nutrition management
practice areas (Table 3.1).

3.5.2 Repeatability and survey feedback

For the repeated question regarding reasons for not using health apps in practice, six out of
the nine response categories had very good to perfect agreement, with an overall range from
fair (κ=0.32) for ‘lack of awareness about the best apps to recommend’ to perfect (κ=1.0)
agreement for ‘apps are too hard to use’, ‘apps are expensive’ and ‘apps don’t add any value
to a dietitian’. With the types of nutrition apps recommended to their patients, response
categories ranged from fair (κ=0.23) for My Diet Diary to very good (κ=0.81) agreement for
ControlMyWeight by Calorie King.

Out of the 50 survey completers, 11 provided feedback, predominantly around survey design.
Suggestions included the addition of a progress bar to indicate the percentage of the survey
that had been completed, allowing for ‘other’ to be selected as an option, rather than only
appearing as a comment field so that respondents were not forced to provide an answer in
order to progress with the survey. Refining of skip logic options in future iterations of the
survey, such as to ensure that when respondents selected ‘no’ to questions about app use they
were not then asked further about what topics these apps covered or how they were using
them in their current practice.
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Table 3.1. Survey respondent characteristics (n=50).
Characteristic
Gender

n
Male 6
Female 44

Age
18-25 years old 14
26-35 years old 31
≥ 36 years old 5
Area of dietetic practicea
Hospital Outpatients
Hospital Inpatients
Private Practice
Research/Academia
Food service management
Otherb
Nutrition management areasa
Weight management
Diabetes
Paediatrics
Cardiology
Mental health
Allergy and intolerances
Gastroenterology
Pregnancy/breast feeding
Oncology
Geriatrics
Sport nutrition
Otherc
Using smart devices in dietetic practice
User of smart device
Non-user of smart device
Personal health app use
Personally used health apps
Did not personally use health apps
Using health apps in dietetic practice
Current user of health apps in dietetic practice
Never used health apps in dietetic practice
Previous user of health apps in dietetic practice

22
19
19
11
5
17
37
29
16
15
11
11
10
9
7
6
6
17
45
5
42
8
35
11
4

a

Responses exceed the number of respondents as individuals were able to give multiple responses
Other = community (n=4); food industry (n=4); public health (n=3); not currently working in dietetic
practice (n=3); sports nutrition (n=2); corporate (n=1)
c
Other = neurology (n=5); renal (n=5); malnutrition (n=2); intensive care (n=2); eating disorders (n=1);
HIV (n=1); gynaecology (n=1)
b
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3.5.3 Preliminary findings from pilot study
3.5.3.1 Quantitative findings

Forty-five of the 50 responding dietitians reported using a smart device (e.g. smartphone,
tablet, smart watch and wearable device) in their dietetic practice, with smartphones being
most commonly used (n=43) – whether alone (n=26), in combination with a tablet only (n=11)
or in various other combinations with a wearable (e.g. Fitbit, Jawbone), tablet and/or smart
watch (n=6). Health apps were personally used by most responding dietitians (n=42). These
health apps covered a wide variety of topics, with nutrition (n=38), and physical activity
(n=33) being the most popular, followed by meditation (n=13), sleep (n=9), weight (n=9),
fertility (n=2) and blood pressure (n=1).

In total, 39 responding dietitians had used health apps in their dietetic practice, of which 35
were current app users and 4 reported previously having tried them. Health apps were
reported as being most useful for patient self-monitoring (n=30), extra support for patients
(n=24) and as an information resource (n=23) (Figure 3.1).

Use of apps

For patient self-monitoring

30

Extra support for patient

24

Information resource

23

As a dietary assessment tool

20

Converting food intake into nutrients

19

Extra tool to reinforce messages

17

Reduces the time required for dietary assessment

10

For goal setting

7

0

10

20

30

40

Number of respondents
Figure 3.1. How health apps were useful in practice for dietitians who currently or previously
(n=39)* used them.
* Note: respondents were able to make multiple selections for this answer.
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The majority of dietitians who had used apps in their practice (n=35/39) had recommended a
health app to a patient. All of these dietitians had recommended nutrition-related apps
(defined as having a facility to record food intake or providing nutrition information), with an
average of 3.5 (SD=1.9; range 1-9 apps) different nutrition apps recommended. The top three
nutrition app recommendations were MyFitnessPal (n=22), Easy Diet Diary (n=20) and
FoodSwitch (n=20) (see Table 3.2).

Only 25 out of 35 dietitians recommended physical activity or sleep apps. An average of 1.8
(SD=1.1; range 1-4) different apps were recommended; with Fitbit and MapMyRun being the
two most popular recommendations (Table 3.2).

Most dietitians who reported using health apps in practice (n=30/39) had encountered patients
who asked about or who had self-initiated health app use. These patients had predominantly
self-initiated use of calorie counting apps, such as MyFitnessPal (n=21) (Table 3.3).
Dietitians asked patients to use these recommended apps most commonly for tracking (n=27)
and raising awareness (n=19) of behaviours and as extra support (n=19), but least commonly
for use as a long-term health record (n=5), and for comparison with others (n=1) (Figure 3.2).
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Table 3.2. Top 10 nutrition-related and physical activity or sleep apps recommended to
patients by dietitians (n=35 and n=25 respectively).
App
a) Nutrition-related
MyFitnessPal
Easy Diet Diary
FoodSwitch
Calorie Count Calorie Counter
Calorie King Control My Weight
Traffic light food tracker
Australian Carb Counter - Traffic Light Guide
MyDietDiary
8700 app
Monash FODMAP app
b) Physical activity or sleep
Fitbit
MapMyRun
7 Minute workout
Nike+
C25K
Garmin
MapMyRide
RunKeeper
Samsung health
Sleep Cycle

n
(n=35)*
22
20
20
12
11
6
5
5
5
4
(n=25)*
14
5
3
3
2
2
2
2
2
2

* Note: respondents were able to make multiple selections for this answer.

Table 3.3. Top 10 nutrition-related apps self-initiated in use by patients as reported by
dietitians (n=30).
App
MyFitnessPal
Calorie Count Calorie Counter
Easy Diet Diary
MyFoodDiary
Foodswitch
Calorie King Control My Weight
MyDietDiary
Weight Watchers
FODMAPs
Australian Carb Counter - Traffic Light Guide

n*
21
6
6
6
5
3
3
2
2
1

* Note: respondents were able to make multiple selections for this answer.
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Use of app for patients

Tracking

27

Awareness

19

Extra support

19

Tool to assist in making choices

18

Motivation

15

Access information

10

Long-term health record

5

To compare with others

1

0

5

10

15

20

Number of respondents

25

30

Figure 3.2. What dietitians (n=35) recommended their patient use health apps for.
* Note: respondents were able to make multiple selections for this answer.

Reviewing of patient progress with the recommended health apps were conducted in some
consults (n=22/35) by the majority of dietitians, whereas only 7 respondents reviewed it at
every consult. No dietitians reviewed patient progress in between consults. Dietitians mainly
reviewed progress with these apps verbally, without looking at the data (n=14), while others
viewed it on their client’s smart device (n=12). Eight dietitians expressed that their clients
exported their health app data and sent it to them.

A lack of awareness about the best apps to recommend was reported as the primary barrier
preventing app use in dietetic practice (Figure 3.3). Forty-one of the 50 responding dietitians
expressed interest in continuing education, particularly around topics related to incorporating
health apps for smart devices into practice (n=34) and the accuracy or quality of current
health apps (n=33) (Figure 3.4).
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Lack of awareness about the best apps to recommend
No access to a smart device

29

7

26

Lack of infrastructure (e.g. no access to WiFi)

Barriers

34
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Apps are too hard to use

53

23

Lack of time to discuss apps in a consultation
Topics covered by apps not relevant to clientele

20

Apps are expensive
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Figure 3.3. The barriers and reasons for not using health apps in dietetic practice

as expressed by a) current users (dark blue) (n=35)* and b) previous or non-users (light blue)
of apps in practice (n=15)*.
* Note: respondents were able to make multiple selections for this answer.

Continuing education topics

How to incorporate health apps for smart
devices into dietetic practice

34

Accuracy/quality of current health apps

33

Information about current health apps for smart
devices available in app stores
Information about current non-health related
apps that would be relevant to dietetic practice
Current research using health apps for smart
devices in dietetic practice
Framework for what health apps to recommend
to patients
Smart device health app design and
development for dietitians

25
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15

Health app for smart devices demonstrations
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Figure 3.4. Continuing education topics that dietitians (n=41)* were interested in exploring

40

further.
* Note: respondents were able to make multiple selections for this answer.
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3.5.3.2 Qualitative findings

Forty-four respondents completed at least one of the three open-ended questions. When asked
about how health apps could be designed and evolve to most effectively support dietitians in
their practice, the most common responses were related to the integration of patient data into
dietitian's systems to access patient data (n=8) and ease of use for the client (n=8), followed
by need for accurate information or validation of the apps (n=4). The following quotes
provide some examples of how dietitians believed app design could be improved. For
example when relaying the need for integration one respondent suggested that “the app can
link to the patient's health record for the ease of the dietitian accessing the data... the app
should also allow brief communication between the client and dietitian such as ability to
leave a message for each other” [r31, female, 26-35 years old, working in private practice
and research/academic settings]. When discussing ease of use, responses included that apps
should be “user-friendly especially for people with minimum IT knowledge” [r20, male, 36-45
years old, working in hospital inpatient and outpatient settings], “easy to use, informative, can
be weaved into consultations” [r7, female, 18-25 years old, working in a setting outside of
dietetic practice], “simple to use, to be validated” [r1, female, 18-25 years old, working in a
research/academic setting]. Accuracy and validity of apps was predominately communicated
through recognising that apps “should focus on evidence based guidelines and potentially
endorsed by governing bodies for their content” as one respondent put it [r26, female, 26-35
years old, working in hospital inpatient and private practice settings].

Additional features dietitians suggested to be included in apps were clinical practice specific
tools (n=7), such as biochemistry or lab referencing apps, nutrient reference ranges and
nutrition guidelines. They were also seeking apps tailored to patient specific conditions (n=5),
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such as for diabetes, mental health or food intolerances; and the ability for the patient to take
photos to estimate portion sizes (n=4).

3.6 Discussion
This study has developed, pretested and piloted a survey tool to ascertain smartphone health
app use among dietitians and with their patients. The subsequent survey offers a
comprehensive tool, with established content validity, which can be used by dietetic
associations or other digital health industries to understand dietitians’ use and perception of
mHealth apps. Due to the nature of the question formatting allowing dietitians to select
multiple options, when assessing repeatability, it was interesting that while respondents
always indicated at least one of the same responses, some also indicated additional options,
perhaps prompted by additional reflection on the topic once responding again to the repeated
questions. Modifications based on the findings of this pilot study and the feedback from
respondents will be implemented to refine the survey tool.

While the majority of respondents who initiated the survey followed through to completion,
the overall response rate to the survey of 18% is still lower than other literature that reports
achieving 25-30% response rates even without follow-up emails 18. Implementing further
incentives and follow-up and reminders emails to enhance the visibility of the study to
dietitians could enhance survey response rates 19,20.

Additionally, improvements to survey design, such as inclusion of a progress bar may
improve survey completion 21, as respondents are kept informed of their progress through the
survey and a have a better estimation for the length of time required to reach the end of the
survey. Other feedback around the implementation and refinement of automated skip logic
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branching in the existing survey is appropriate so as to remove unnecessary burden on
respondents and false responses when they are forced to answer further questions that are not
relevant to them 22. Furthermore, with skip logic branching only the relevant questions are
presented which may minimise rates of survey non-completion due to respondent fatigue.

This survey has concentrated on apps, but other communication channels afforded by
mHealth, such as text-messaging, have demonstrated efficacy in weight management 23,24.
These other mHealth mediums should be explored in future surveys to elucidate additional
areas where dietitians may require education and support. Furthermore, given it is
increasingly common for smartphones to be used in accessing health information 25, it will be
necessary to probe about the specific types of apps that dietitians are using as information
resources. Such information could be collected by the inclusion of an open-ended question.
Components of control theory, such as feedback on performance and review of behavioural
goals when combined with self-monitoring of behaviours are associated with effective healthy
eating and physical activity outcomes 26. Additional questions that investigate what apps
enable exportation or transfer of patient app data directly to the dietitian would provide
insight into the platforms or programs that could be integrated into dietetic practice, to allow
dietitians to review app records more conveniently.

From the preliminary findings of this pilot study, the use of health apps for personal and
professional purposes in dietetic practice was high among surveyed dietitians. Dietitians
personally used apps addressing physical activity and nutrition, or simply nutrition alone, a
trend which parallels the health topics used among the lay public 16. When examining the
professional use of apps in patient care and practice, 35 of the 50 (70%) respondents currently
used apps in their dietetic practice, which is higher than the 57.3% of Canadian 13, 32.4% of
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sport dietitians – 18% in the United Kingdom and 33% in Australia 12, and 56% of medical
providers 10. Whether the observed differences are due to higher rates of smartphone and
subsequently app adoption in Australia or attributable to temporal effects 27-29, warrants
further investigation in a larger scale international study.

Our respondents perceived that apps would contribute to dietetic management of many
conditions, by allowing for self-monitoring and raising awareness of health behaviours. Use
and recommendation of apps for these purposes are consistent with recognised behavioural
change strategies in content and quality evaluations of health and weight-loss apps 30-33, and
the emerging evidence in support of weight loss via self-monitoring using apps 34,35. Nutrition
apps could also be advantageous in supporting dietetic practice through their ability to
significantly increase adherence to dietary self-monitoring 36,37. However, randomised
controlled efficacy trials have found that using smartphone apps alone did not produce
significant weight loss 34,38. The effectiveness and adherence to mHealth interventions may be
enhanced through human support and accountability 39, as well as real-time individualised
feedback, encouragement and coaching 40,41.

The Dietitians Association of Australia recognises that tackling the growing rates of obesity
will require a greater demand for health services 42. New technologies may help dietitians and
other health professionals provide cost-effective ongoing care and support and meet rising
demand for services 6. This study has established that dietitians are recommending apps as a
component of self-directed care and increasingly patients are interested in, or self-initiating
app use for weight management. mHealth industry reports indicate that over 90% of consumer
downloads are dominated by a small number of mHealth apps 28. Apps such as MyFitnessPal,
have an established position of popularity among public consumers 16,28, but also among our
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respondents, and Canadian 13 and sport 12 dietitians. This is disconcerting given the quality of
MyFitnessPal has been found to be suboptimal on a number of measures including credibility
and its incorporation of techniques posited to change behaviours 31. However, this is not
unique only to MyFitnessPal, as a growing number of evaluations demonstrate an absence of
high-quality weight-loss apps 30-33,43-46.

Consequently, greater provision of advice and education for health professionals regarding the
clinical reliability and quality of health apps is necessary 47. Patients will need to be informed
protected from misinformation, particularly given the lack of industry standards or regulation
of weight-management apps 31. In this pilot study, dietitians recognised that a lack of
awareness of the best apps to use was a barrier to their adoption of apps in dietetic practice.
Dietetic associations could provide ongoing continuing education and professional
development opportunities in response to keep the dietetic profession up-to-date with
progressions in technology and address interests in the accuracy and quality of popular
commercial apps to recommend to patients and how to incorporate apps more effectively in
their practice.

In conjunction with having higher quality health apps, the preliminary qualitative findings
from this study indicate a need for valid and dietitian-directed design of app features and
functions. The desire from dietitians for easy-to use-apps for their patients is consistent with
other emerging literature from mobile phone users 48,49. Despite the plethora of commercially
available health apps, the majority do not integrate easily into dietetic practice 50, as data is
not readily exportable 31. As identified by respondents, greater integration and connectivity to
support dietitian access to patient app records is required from collaborative efforts between
dietitians and the developers of apps.

95 | Chapter Three

3.6.1 Limitations

Email invitations were sent to all dietitians from the university and its associated teaching
hospitals, inviting them to participate in the survey regardless of whether they used apps or
not. However, it is possible that a self-selection bias was introduced, such that those with
greater interest in apps or that had experience with using apps in their dietetic practice were
more likely to participate in the survey. The age profile of our survey respondents aligns with
the broader population of dietitians in Australia 51, which peaks between 26-34 years,
however, few dietitians aged 35 and over were captured in this survey. The convenience
sampling and small sample size place limitations on the generalisability of these findings and
warrants a larger study of national and international dietitians that embraces a range of
recruitment and advertising mediums, to gain a more representative understanding of app use
in dietetic practice.

3.6.2 Conclusions

The current use of health apps by dietitians was able to be captured through this validated
survey tool. However, refinement of the topics explored by the survey and modifications to its
design to facilitate ease of respondent completion are required. Subsequent dissemination of
this survey across a larger national and international audience of dietitians will facilitate
greater understanding of the current landscape in which app technologies are being used by
dietitians and with their patients (for the refined survey see Appendix 3.4). Dietitians are
using apps both personally and in their professional practice with patients, as well as
encountering patients who are self-initiating these apps for self-monitoring and enhanced
awareness of their health behaviours. Further establishing the opportunities and challenges of
adopting apps into dietetic practice, will also allow professional associations to provide
tailored continuing professional development and education.
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3.8 Conclusion to chapter
The pilot study detailed in this chapter has provided preliminary insight into the current habits
among Australia dietitians for app usage and the enablers and barriers to use. The feedback
gathered during pretesting and piloting of the survey has provided recommendations for
revision of survey content and administration, such as through offering relevant incentives
and utilising a range of recruitment channels, to enhance the response rate in a larger scale
study. Chapter Four and Chapter Six present the quantitative and qualitative findings,
respectively, from a larger study in which dietitians nationally and internationally were
surveyed with the revised questionnaire to determine their use of mHealth technologies,
including apps, and the improvements warranted in mHealth apps.
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Human Research Ethics Committee
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Prof Margaret Allman-Farinelli
Molecular Bioscience; Faculty of Science
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has approved your project entitled “Smartphone applications in dietetic practice survey”.
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•

Any changes to the project including changes to research personnel must be approved by
the HREC before the research project can proceed.
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Appendix 3.2 Participant information statement.
Discipline of Nutrition and Dietetics
School of Molecular Biosciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

(1) What is this study about?
You are invited to take part in a survey which will explore the current use and recommendation of
smartphone applications (apps) in dietetic practice. This information will help us understand how
dietitians use smartphone apps in their dietetic practice, the types of apps you as a dietitian use
and the ones you recommend to your clients. We are also interested in hearing about any barriers
or opportunities you see as being necessary for the quality improvement of apps. These will guide
further appraisal of the quality of smartphone apps currently used in dietetic practice and the
possible development of a framework to assist dietitians in employing apps in future dietetic
practice.
We are not asking you to provide your personal app data in this study, but instead to share your
experiences in using smartphone apps in your dietetic practice, as well as the types of clients who
are interest in using smartphone apps.
This Participant Information Statement tells you about the research study. Knowing what is
involved will help you decide if you want to take part in the research. Please read this sheet
carefully and ask questions about anything that you don’t understand or want to know more
about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or
not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
You will be given a copy of this Participant Information Statement to keep.

Smartphone Applications in Dietetic Practice Survey
Version 2, 07/09/2015
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(2) Who is running the study?
The study is being carried out by the School of Molecular Bioscience. Juliana Chen is conducting
this survey as part of Doctor of Philosophy studies at The University of Sydney. This will take place
under the supervision of Professor in Clinical Nutrition and Dietetics, Margaret Allman-Farinelli.
The study will be conducted in collaboration with Professor Adrian Bauman from the School of
Public Health.

(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to complete an online survey, which
can be completed in 20 minutes at the location and time of your choice. You will be asked to
provide information on how use apps in your dietetic practice, the types of smartphone apps you
use and those that you recommend to your clients, the types of clients who ask you about apps or
who by themselves start using apps, your experiences of the barriers and opportunities to using
smartphone apps in dietetic practice, and some basic demographic information.
As we are piloting this survey tool, if you are prepared to assist us in further refinement and
retesting of the survey, please provide your preferred contact details, so we can contact you on
one additional occasion only.
(4) How much of my time will the study take?
The survey is expected to take approximately 20 minutes to complete.
(5) Who can take part in the study?
Anyone who is an Accredited Practising Dietitian (APD) can participate in this study.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision
whether to participate will not affect your current or future relationship with the researchers or
anyone else at the University of Sydney.
If you decide to take part in the survey and then change your mind later or feel uncomfortable
with any of the questions, you are free to stop and exit the survey at any time. Your responses to
any questions will not be used in the research. Submitting your completed questionnaire is an
indication of your consent to participate in the study. You can withdraw your responses any time
before you have submitted the questionnaire. Once you have submitted it, your responses cannot
be withdrawn because they are anonymous and therefore we will not be able to tell which one is
yours.
(7) Are there any risks or costs associated with being in the study?
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Aside from giving up your time, we do not expect that there will be any risks or costs associated
with taking part in this survey.
(8) Are there any benefits associated with being in the study?
It is unlikely that you will benefit directly from taking part in this survey. However, your responses
could help our research team in understanding how dietitians are using apps in dietetic practice
and the types of clients who dietitians are recommending apps to or who are adopting these apps
themselves. This could assist us in developing frameworks to assist dietitians in employing apps in
future dietetic practice.
If you choose to participate, upon completion of the survey, you have the option to be entered
into a draw for a 1 in 20 chance to win a $30 iTunes or Google Play voucher. The winner will be
contacted via the email address that he or she has provided. Participation in the draw is optional
and any contact information you provide will be used for the sole purpose of the draw.
(9) What will happen to information about me that is collected during the study?
Your information will be stored securely and your all research records will be kept strictly
confidential, except as required by law and will only be accessible to the researchers. The study
findings will used to prepare student theses, and may submitted for publication or presented at
relevant conferences, but you will not be individually identifiable in these publications.
We will keep the information we collect for this study, and we may use it in future projects.
Before we do so, we will take out all the identifying information so that the people we give it to
won’t know whose information it is. They won’t know that you participated in the project and
they won’t be able to link you to any of the information you provided.
By providing your consent you are allowing us to use your information in future projects and to be
accessed in a public database. We don’t know at this stage what these other projects will involve.
We will seek ethical approval before using the information in these future projects. Your
information will only be used for the purposes outlined in this Participant Information Statement,
unless you consent otherwise.
(10)

Can I tell other people about the study?
Yes, you are welcome to tell other people about the study, and if they are interested in
participating, they can access the link to the survey and complete the questionnaire.

(11)

What if I would like further information about the study?
If you have any questions about the survey or about the study, please feel free to contact PhD
student Juliana Chen (jche6526@uni.sydney.edu.au).

(12)

Will I be told the results of the study?
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You have a right to receive feedback about the overall results of this study. You can tell us that
you wish to receive feedback by providing your email address at the beginning of the survey. This
feedback will be in the form of a short summary. You will receive this feedback after the study is
finished.
(13)

What if I have a complaint or any concerns about the study?
Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved
by the HREC of the University of Sydney 2015/701. As part of this process, we have agreed to
carry out the study according to the National Statement on Ethical Conduct in Human Research
(2007). This statement has been developed to protect people who agree to take part in research
studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint
to someone independent from the study, please contact the university using the details outlined
below. Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 3.3 Participant consent form.
Discipline of Nutrition and Dietetics
School of Molecular Biosciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

SMARTPHONE APPLICATIONS IN DIETETIC PRACTICE SURVEY
PARTICIPANT CONSENT FORM
I, ................................................................................... [PRINT NAME], agree to take part in this
research study.
In giving my consent I state that:
 I understand the purpose of the study, what I will be asked to do, and any risks/benefits
involved.
 I have read the Participant Information Statement and have been able to discuss my
involvement in the study with the researchers if I wished to do so.
 The researchers have answered any questions that I had about the study and I am happy
with the answers.
 I understand that being in this study is completely voluntary and I do not have to take part.
My decision whether to be in the study will not affect my relationship with the researchers or
anyone else at the University of Sydney now or in the future.
 I understand that I can withdraw up until I submit my questionnaire responses. I understand
that my questionnaire responses cannot be withdrawn once they are submitted, as they are
anonymous and therefore the researchers will not be able to tell which one is mine.
 I understand that personal information about me that is collected over the course of this
project will be stored securely and will only be used for purposes that I have agreed to. I
understand that information about me will only be told to others with my permission, except
as required by law.
 I understand that the results of this study may be published, and that publications will not
contain my name or any identifiable information about me.
Smartphone Applications in Dietetic Practice Survey
Version 2, 07/09/2015
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Would you like to receive feedback about the overall results of this study?
YES


NO



If you answered YES, please indicate your preferred form of feedback and address:
 Postal:

_______________________________________________________
___________________________________________________

 Email:

___________________________________________________

...................................................................
Signature

............. ....................................................
PRINT name
..................................................................................
Date
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Appendix 3.4 Final refined survey tool.
(Appears on the next page)
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Smartphone Apps in Dietetic Practice
Participant Information Statement

Discipline of Nutrition and Dietetics
School of Molecular Biosciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics
Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

SMARTPHONE APPLICATIONS IN DIETETIC PRACTICE SURVEY
PARTICIPANT INFORMATION STATEMENT

(1) What is this study about?
You are invited to take part in a survey which will explore the current use and recommendation of smartphone applications (apps) in
dietetic practice. This information will help us understand how dietitians use smartphone apps in their dietetic practice, the types of
apps you as a dietitian use and the ones you recommend to your clients. We are also interested in hearing about any barriers or
opportunities you see as being necessary for the quality improvement of apps.
We are not asking you to provide your personal app data in this study, but instead to share your experiences in using smartphone apps
in your dietetic practice, as well as the types of clients who are interest in using apps.
This Participant Information Statement tells you about the research study. Knowing what is involved will help you decide if you want to
take part in the research. Please read this sheet carefully and ask questions about anything that you don’t understand or want to know
more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or not.
By giving your consent to take part in this study you are telling us that you:
·
·
·

Understand what you have read
Agree to take part in the research study as outlined below
Agree to the use of your personal information as described.

(2) Who is running the study?
The study is being carried out by the School of Molecular Bioscience. Juliana Chen is conducting this survey as part of Doctor of
Philosophy studies at The University of Sydney. This will take place under the supervision of Professor in Clinical Nutrition and
Dietetics, Margaret Allman-Farinelli. The study will be conducted in collaboration with Professor Adrian Bauman from the School of
Public Health.

1

(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to complete an online survey, which can be completed in 20 minutes at the
location and time of your choice. You will be asked to provide information on how use apps in your dietetic practice, the types of
smartphone apps you use and those that you recommend to your clients, your experiences of the barriers and opportunities to using
apps in dietetic practice, and some basic demographic information.
As we are piloting this survey tool, if you are prepared to assist us in further refinement and retesting of the survey, please provide your
preferred contact details, so we can contact you on one additional occasion only.
4) How much of my time will the study take?
The survey is expected to take approximately 20 minutes to complete.
(5) Who can take part in the study?
Anyone who is an Accredited Practising Dietitian (APD) can participate in this study.

2

(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether to participate will not affect your
current or future relationship with the researchers or anyone else at the University of Sydney.
If you decide to take part in the survey and then change your mind later or feel uncomfortable with any of the questions, you are free to
stop and exit the survey at any time. Your responses to any questions will not be used in the research. Submitting your completed
questionnaire is an indication of your consent to participate in the study. You can withdraw your responses any time before you have
submitted the questionnaire. Once you have submitted it, your responses cannot be withdrawn because they are anonymous and
therefore we will not be able to tell which one is yours.
(7)

Are there any risks or costs associated with being in the study?

Aside from giving up your time, we do not expect that there will be any risks or costs associated with taking part in this survey.
(8)

Are there any benefits associated with being in the study?

It is unlikely that you will benefit directly from taking part in this survey. However, your responses could help our research team in
understanding how dietitians are using apps in dietetic practice and the types of clients who dietitians are recommending apps to or
who are adopting these apps themselves. This could assist us in developing frameworks to assist dietitians in employing apps in future
dietetic practice.
If you choose to participate, upon completion of the survey, you have the option to be entered into a draw to win one of two Fitbit Flex
bands. The winner will be contacted via the email address that he or she has provided. Participation in the draw is optional and any
contact information you provide will be used for the sole purpose of the draw.
(9)

What will happen to information about me that is collected during the study?

Your information will be stored securely and your all research records will be kept strictly confidential, except as required by law and
will only be accessible to the researchers. The study findings will used to prepare student theses, and may submitted for publication or
presented at relevant conferences, but you will not be individually identifiable in these publications.
We will keep the information we collect for this study, and we may use it in future projects. Before we do so, we will take out all the
identifying information so that the people we give it to won’t know whose information it is. They won’t know that you participated in the
project and they won’t be able to link you to any of the information you provided.
By providing your consent you are allowing us to use your information in future projects and to be accessed in a public database. We
don’t know at this stage what these other projects will involve. We will seek ethical approval before using the information in these future
projects. Your information will only be used for the purposes outlined in this Participant Information Statement, unless you consent
otherwise.
(10)

Can I tell other people about the study?

Yes, you are welcome to tell other people about the study, and if they are interested in participating, they can access the link to the
survey and complete the questionnaire.
(11)

What if I would like further information about the study?

If you have any questions about the survey or about the study, please feel free to contact PhD student Juliana Chen
(jche6526@uni.sydney.edu.au).
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(12)

Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us that you wish to receive feedback by
providing your email address at the beginning of the survey. This feedback will be in the form of a short summary. You will receive this
feedback after the study is finished.
(13)

What if I have a complaint or any concerns about the study?

Research involving humans in Australia is reviewed by an independent group of people called a Human Research Ethics Committee
(HREC). The ethical aspects of this study have been approved by the HREC of the University of Sydney 2015/701. As part of this
process, we have agreed to carry out the study according to the National Statement on Ethical Conduct in Human Research (2007).
This statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to someone independent from the
study, please contact the university using the details outlined below. Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
·
Telephone: +61 2 8627 8176
·
Email: ro.humanethics@sydney.edu.au
·
Fax: +61 2 8627 8177 (Facsimile)

Smartphone Apps in Dietetic Practice
Consent

In giving my consent I state that:
• I understand the purpose of the study, what I will be asked to do, and any risks/benefits involved.
• I have read the Participant Information Statement and have been able to discuss my involvement in the study with the researchers if I
wished to do so.
• The researchers have answered any questions that I had about the study and I am happy with the answers.
• I understand that being in this study is completely voluntary and I do not have to take part. My decision whether to be in the study will
not affect my relationship with the researchers or anyone else at the University of Sydney now or in the future.
• I understand that I can withdraw up until I submit my questionnaire responses. I understand that my questionnaire responses cannot
be withdrawn once they are submitted, as they are anonymous and therefore the researchers will not be able to tell which one is mine.
• I understand that personal information about me that is collected over the course of this project will be stored securely and will only be
used for purposes that I have agreed to. I understand that information about me will only be told to others with my permission, except
as required by law.
• I understand that the results of this study may be published, and that publications will not contain my name or any identifiable
information about me.

* 1. By clicking the "Agree" button, you indicate your consent to participate.
Agree
Disagree
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Feedback

* 2. Would you like to receive feedback about the overall results of this study?
Yes
No

Smartphone Apps in Dietetic Practice
Email address

3. Please provide us with your preferred email address

Smartphone Apps in Dietetic Practice
Welcome

* 4. Are you an Accredited Practising Dietitian (APD)?
Yes
No

Smartphone Apps in Dietetic Practice
Practice Areas

5

* 5. Which of the following best describes your current area of dietetic practice? Please select all that apply.
If you are currently on leave, please pick your most recent area(s) of dietetic practice before your leave.
Hospital Inpatients

Indigenous health

Hospital Outpatients

Government and not-for profit organisations

Private Practice

Sports nutrition

Community

Public health

Corporate

Research/Academic

Food Industry

Not Currently Working in Dietetic Practice

Food service management
Other (please specify)

Smartphone Apps in Dietetic Practice
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* 6. Which of the following describes theTOP nutrition management areas you practice in? Please rank as
many as are relevant to you (up to 5 choices are allowed).
Top areas
Weight management
Diabetes
Cardiology
Mental health
Geriatrics
Pregnancy/breast feeding
Paediatrics
Allergy and intolerances
Gastroenterology
Oncology
Sport nutrition
Renal
Neurology/
neurosciences
Parenteral & enteral
nutrition
Other
Other (please specify)

Smartphone Apps in Dietetic Practice
Smart device use

For the purposes of this survey, we are consideringsmart devices to be mobile electronic devices
which are generally connected to other devices or networks via different wireless protocols, such
as Bluetooth, NFC WiFi, 3G etc. These include smartphones, tablets, smartwatches, and other
wearable devices.
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* 7. Which of the following smart devices do you use in your dietetic practice (e.g. for personal needs such
as organisation or reference, or for use with clients such as diet assessment or education)? Please select
all that apply.
Smartphone
Tablet
Smart watch (e.g. Apple watch)
Wearable device (e.g. Fitbit, Jawbone)
I don’t use a smart device in my dietetic practice

Smartphone Apps in Dietetic Practice

* 8. How long have you been using a smart device in your dietetic practice?
<1 month
1 month to <6 months
6 months to <1 year
1 year to <2 years
2 years or more

* 9. How frequently do you use a smart device in your dietetic practice?
Everyday (or almost everyday)
1-2 times a week
1-2 times a month
1-2 times a year
Less than 1 time a year

Smartphone Apps in Dietetic Practice
Text messaging

8

* 10. Do you use text messaging in your dietetic practice?
Yes
No

Smartphone Apps in Dietetic Practice

* 11. Which of the following best describes the TOP uses of text messaging in your dietetic practice? Please
rank as many as are relevant to you (up to 3 choices are allowed).
Top reasons
To remind clients about
an appointment
To remind clients of their
goals
To motivate clients
(motivational texts)
To report progress (e.g.
weight, blood glucose)
Other
Other (please specify)

Smartphone Apps in Dietetic Practice
Application (app) use

Applications or “apps” are small programs that perform different tasks (e.g. weather forecast look‐
up, banking, restaurant look up, games). Apps can be downloaded from application stores (e.g.
Apple App Store, Google Play Store) for free or for a small fee directly onto smart devices including
smartphones (e.g. iPhone, BlackBerry, Android) and tablet (e.g., iPad). Some apps are also already
installed on smart devices in the factory (e.g., voice recorder) or following a software update.
When thinking about apps for smart devices, please only consider programs downloaded from an
App Store directly onto a smart device (e.g. smartphone, tablet), those already installed on the
device when received from the factory, or those installed following a software update.
Please do not consider programs accessed from a net book, laptop or desktop computer as smart
device apps. Please also do not consider any websites, text messaging as smart device apps.
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* 12. Do you personally use any health apps for smart devices?
Yes
No

Smartphone Apps in Dietetic Practice

* 13. What type of health apps do your currently have on your smart device? What health issue or topic do
your apps deal with?
Exercise, fitness, pedometer or heart rate monitoring (includes specific types of exercise like running, ab workouts, yoga, etc.)
Diet, food, calorie counter
Weight
Mood
Sleep
Athletic activity or sport
Alcohol
Smoking
Meditation or relaxation techniques
Other (please specify)

Smartphone Apps in Dietetic Practice

* 14. Do you currently use health apps for smart devices (either nutrition/food related or non-nutrition related)
in your dietetic practice?
Yes
No

Smartphone Apps in Dietetic Practice
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* 15. What are some reasons for not using health apps for smart devices in your dietetic practice? Please
select all that apply.
No access to a smart device
Lack of infrastructure (e.g. no access to WiFi)
Lack of time to discuss apps in a consultation
Topics covered by apps not relevant to clientele
Apps are too hard to use
Apps are expensive
Apps don't have any added value to a dietitian
Lack of awareness about the best apps to recommend
Other (please specify)

* 16. Have you ever previously tried using a health app in your dietetic practice?
Yes
No

Smartphone Apps in Dietetic Practice
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* 17. What did you find health apps useful for in your dietetic practice? Please select all that apply.
Information resource
As a dietary assessment tool
Reduces the time required for dietary assessment
Converting food intake into nutrients
Extra tool to reinforce messages
Extra support for clients
For goal setting
For clients to use for self-monitoring
Other (please specify)

Smartphone Apps in Dietetic Practice

* 18. What types of information do you use health apps for and which apps do you use as an information
resource?

Smartphone Apps in Dietetic Practice
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* 19. What do you find health apps useful for in your dietetic practice? Please select all that apply.
Information resource
As a dietary assessment tool
Reduces the time required for dietary assessment
Converting food intake into nutrients
Extra tool to reinforce messages
Extra support for clients
For goal setting
For clients to use for self-monitoring
Other (please specify)

Smartphone Apps in Dietetic Practice

* 20. What types of information do you use health apps for and which apps do you use as an information
resource?

Smartphone Apps in Dietetic Practice
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* 21. Which of the following health apps for smart devices do you use in your dietetic practice?
Please answer this question thinking only about apps for smart device(s) (i.e. smartphone, tablet), and not
internet websites, or programs accessed on a laptop or desktop computer.
Dietitian specific (e.g., Nutrition Workbench, Dietitian App Box)
Apps from specific diets/ weight loss programs
Calorie counters
Nutrient/ food group trackers (e.g. carb trackers)
Food nutrition information look up
Food allergen information look up
Alternative food suggestion
Recipes
Menu planning
Restaurant nutrition information look up
Calculators (BMI, caloric needs, etc.)
Lab value monitoring
Body weight/composition trackers
Diabetes monitoring apps
Physical activity/ exercise
I don't use any of these apps

Smartphone Apps in Dietetic Practice

* 22. How often do you currently use the following types of health apps for smart devices in your dietetic
practice?
Please answer this question thinking only about apps for smart device(s) (i.e. smartphone, tablet), and not
internet websites, or programs accessed on a laptop or desktop computer.
Everyday (or almost
everyday)

1-2 times a week

1-2 times a month

1-2 times a year

Less than 1 time a
year

Dietitian specific
(e.g., Nutrition
Workbench,
Dietitian App Box)
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Everyday (or almost
everyday)

1-2 times a week

1-2 times a month

1-2 times a year

Less than 1 time a
year

Apps from specific
diets/ weight loss
programs
Calorie counters
Nutrient/ food
group trackers
(e.g. carb trackers)
Food nutrition
information look up
Food allergen
information look
up
Alternative food
suggestion
Recipes
Menu planning
Restaurant
nutrition
information look up
Calculators (BMI,
caloric needs, etc.)
Lab value
monitoring
Body
weight/composition
trackers
Diabetes
monitoring apps
Physical activity/
exercise
I don't use any of
these apps

Smartphone Apps in Dietetic Practice
Recommending apps
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* 23. Have you ever recommended a health app to a client?
Yes
No

Smartphone Apps in Dietetic Practice

* 24. Which of the following nutrition/food apps have you recommended in the past year to your clients?
Please select all that apply.
These are listed in alphabetical order.
Australian Carb Counter - Traffic Light Guide

My Diet Diary Calorie Counter

Calorie Count Calorie Counter

MyFitnessPal

Calorie King Control My Weight

My Food Diary

Carbs and Cals

MyNetDiary Food Diary and Calorie Tracker

Easy Diet Diary

Noom Weight Loss Coach

FatSecret Calorie Counter

Nutricise Meal Planner and Weight loss tool

Foodswitch

Nutritionist – dieting made easy

Glooko

Samsung Health

Glucose Buddy

Sparkpeople Calorie Counter and Diet Tracker

HealthKit

Traffic light food tracker

Livestrong MyPlate Calorie Tracker

Weight Watchers

Monash Low FODMAP

8700 app

My Diet Coach
Other (please specify)

Smartphone Apps in Dietetic Practice
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* 25. Which of the following physical activity or sleep apps have you recommended in the past year to
your clients? Please select all that apply.
These are listed in alphabetical order.
7 Minute workout

MapMyRide

C25K

MapMyRun

Couch-to-5k

Nike+

Daily workout apps

RunKeeper

Endomondo Run

Runtastic

Fitbit

Samsung health

Garmin

Sleep Cycle

Google Fit

Sleep time

HealthKit

Sleepbot

Jawbone

Sleepio

Jawbone UP

Zombies, Run!

JEFIT

Zova - Personal trainer

Lorna Jane

I don't recommend physical activity or sleep apps

Other (please specify)

Smartphone Apps in Dietetic Practice
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* 26. How did you initially come to know about the health apps you have recommended to clients? Please
select all that apply.
I’ve personally used the app
From a client
From another dietitian
From a friend
From an app store (such as iTunes or Google Play)
From a professional CPD session
Searching the internet
Technology news
Other (please specify)

Smartphone Apps in Dietetic Practice

* 27. How often do you recommend clients to use the health app?
Daily
A few days per week
A few days per month
A few days every 2-3 months
A few days per year
Certain meals or snacks
It's up to the client
I don't make any recommendations about how often they should use the app
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* 28. What do you ask your clients to primarily use health apps for? Please select all that apply.
Tracking
Awareness
Long-term health record
Motivation
Extra support
To compare with others
Tool to assist in making choices
Access information
Other (please specify)

* 29. How often do you review your client's progress with the health apps you have recommended?
Never
Rarely
In some consults
At every consult
In between consults

Smartphone Apps in Dietetic Practice

* 30. How do you review your client's progress with the health app you have recommended?
Client exports data and sends to me
We go through it on the client's smart device
We just talk about the progress made with the app without looking at the data

Smartphone Apps in Dietetic Practice
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* 31. Through which health app(s) is your client able to export, and/or send their data to you?

Smartphone Apps in Dietetic Practice

* 32. Do you recommend any other non-health related apps or tools available on smart devices to your
clients to use. If yes, please provide details in the box below.
No
Yes
Please provide details of the non-health related apps or tools you recommend.

Smartphone Apps in Dietetic Practice
Client's app use

* 33. Have you ever had a client who asked you about or who by themselves started using a health app for
a smart device?
Yes
No

Smartphone Apps in Dietetic Practice
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* 34. How often do you encounter client who asked you about or who by themselves started using a health
app for a smart device?
Everyday (or almost everyday)
1-2 times a week
1-2 times a month
1-2 times a year
Less than 1 time a year

Smartphone Apps in Dietetic Practice

* 35. Which of the following statements is true about the group of client who asked you about or who by
themselves started using a health app for a smart device?
Mainly they are female clients
Mainly they are male clients
The distribution between male and female clients is similar

* 36. How old are your clients who asked you about or who by themselves started using a health app for a
smart device? Please select all that apply.
Children (0-12 years) (or their parents)
Youth (13-18 years) (or their parents)
18-30 years
30-45 years
46-65 years
65+ years

Smartphone Apps in Dietetic Practice
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* 37. Of the clients who have asked you about or who by themselves started using a health app for a smart
device, for what concerns are they seeking help? Please select all that apply.
General healthy eating

FODMAP

Overweight/obesity/weight loss

Food allergies

Cardiovascular

Eating disorders

Diabetes

Vegetarian

Renal disease

Sports nutrition

Cancer

Pregnancy/breastfeeding

Gastrointestinal disease (except coeliac disease)

Meal plans

Coeliac disease

Physical activity

Gerontology nutrition
Other (please specify)

* 38. What types of health apps for smart devices have your clients asked you about or by themselves
started using? Please select all that apply.
Apps from specific diets/ weight loss programs
Calorie counters
Nutrient/ food group trackers (e.g. carb trackers)
Food nutrition information look up
Food allergen information look up
Alternative food suggestion
Recipes
Menu planning
Restaurant nutrition information look up
Calculators (BMI, caloric needs, etc.)
Body weight/composition trackers
Diabetes monitoring apps
Physical activity/ exercise
Other (please specify)
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* 39. Which of the following nutrition/food apps have your clients asked you about or by themselves started
using? Please select all that apply.
These are listed in alphabetical order.
Australian Carb Counter - Traffic Light Guide

My Diet Diary Calorie Counter

Calorie Count Calorie Counter

MyFitnessPal

Calorie King Control My Weight

My Food Diary

Carbs and Cals

MyNetDiary Food Diary and Calorie Tracker

Easy Diet Diary

Noom Weight Loss Coach

FatSecret Calorie Counter

Nutricise Meal Planner and Weight loss tool

Foodswitch

Nutritionist – dieting made easy

Glooko

Samsung Health

Glucose Buddy

Sparkpeople Calorie Counter and Diet Tracker

HealthKit

Traffic light food tracker

Livestrong MyPlate Calorie Tracker

Weight Watchers

Monash Low FODMAP

8700 app

My Diet Coach
Other (please specify)

Smartphone Apps in Dietetic Practice
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* 40. Which of the following physical activity or sleep apps have your clients asked you about or by
themselves started using? Please select all that apply.
These are listed in alphabetical order.
7 Minute workout

MapMyRide

C25K

MapMyRun

Couch-to-5k

Nike+

Daily workout apps

RunKeeper

Endomondo Run

Runtastic

Fitbit

Samsung health

Garmin

Sleep Cycle

Google Fit

Sleep time

HealthKit

Sleepbot

Jawbone

Sleepio

Jawbone UP

Zombies, Run!

JEFIT

Zova - Personal trainer

Lorna Jane

My clients don't ask or have not by themselves started using
physical activity or sleep apps

Other (please specify)

Smartphone Apps in Dietetic Practice
Quality improvement

24

* 41. Please rank the top reasons for how health apps are/could be useful in your dietetic practice (up to
5 choices are allowed)?
Top reasons
Information resource
As a dietary assessment
tool
Reduces the time
required for dietary
assessment
Converting food intake
into nutrients
Extra tool to reinforce
messages
Extra support for clients
For goal setting
For clients to use for selfmonitoring
Other
Other (please specify)

* 42. What are some reasons for not using health apps for smart devices in your dietetic practice? Please
select all that apply.
No access to a smart device
Lack of infrastructure (e.g. no access to WiFi)
Lack of time to discuss apps in a consultation
Topics covered by apps not relevant to clientele
Apps are too hard to use
Apps are expensive
Apps don't have any added value to a dietitian
Lack of awareness about the best apps to recommend
Other (please specify)

Smartphone Apps in Dietetic Practice
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43. What's your ideal for how health apps for smart devices could be designed and evolve to be the most
effective in your dietetic practice?

44. What additional information, education, resources and/or tools could be integrated into apps to help you
in your dietetic practice?

45. Do you have any other advice on what you see as features of a good app for our teams working on
developing apps for smart devices relevant to dietetic practice?

Smartphone Apps in Dietetic Practice

* 46. Please rank the most common nutrition/food apps you recommend to your clients (up to 10 choices are
allowed).
These are listed in alphabetical order.
Australian Carb Counter Traffic Light Guide
Calorie Count Calorie
Counter
Calorie King Control My
Weight
Carbs and Cals
Easy Diet Diary
FatSecret Calorie
Counter
Foodswitch
Glooko
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Glucose Buddy
HealthKit
Livestrong MyPlate
Calorie Tracker
Monash Low FODMAP
My Diet Coach
My Diet Diary Calorie
Counter
MyFitnessPal
My Food Diary
MyNetDiary Food Diary
and Calorie Tracker
Noom Weight Loss
Coach
Nutricise Meal Planner
and Weight loss tool
Nutritionist – dieting
made easy
Samsung Health
Sparkpeople Calorie
Counter and Diet Tracker
Traffic light food tracker
Weight Watchers
8700 app
I don't recommend any
apps to my clients
Other
Other (please specify)

Smartphone Apps in Dietetic Practice
Continuing education
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* 47. Would you be interested in continuing education on apps for smart devices in dietetic practice?
Yes
No

Smartphone Apps in Dietetic Practice

* 48. What continuing education topics regarding apps for smart devices would you be interested in? Please
select all that apply.
Health app for smart devices demonstrations
Current research using health apps for smart devices in dietetic practice
How to incorporate health apps for smart devices into dietetic practice
Information about current health apps for smart devices available in app stores (e.g. Apple App Store, Google Play Store)
Information about current non-health related apps for smart devices available in app stores that would be relevant to dietetic
practice
Smart device health app design and development for dietitians
Accuracy/quality of current health apps
Framework for what health apps to recommend to clients

Smartphone Apps in Dietetic Practice
Demographic & Related Questions

* 49. What is your age?
18-25 years old
26-35 years old
36-45 years old
46-55 years old
56-65 years old
66 years or older
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* 50. What is your gender?
Male
Female

* 51. How long have you been practicing as a dietitian for?
Less than 1 year
1-5 years
5-10 years
10-20 years
20-30 years
Over 30 years

* 52. In which state do you normally work?
New South Wales
Australian Capital Territory
Victoria
South Australia
Western Australia
Northern Territory
Queensland
Tasmania
Country (if outside Australia)
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4.3 Introduction to chapter
The suggested improvements to the pilot study (described in Chapter Three) were
incorporated into a revised survey. Chapter Four here describes the administration of the
survey to a broader context of dietitians both nationally and internationally. Dietitians from
three countries – Australia, New Zealand and the United Kingdom, provided perspectives on
their use of mHealth apps and other mHealth technologies in patient care. Suggested
intervention recommendations for enhancing patterns of mHealth app use among the dietetic
profession are presented.
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4.4 Abstract
Background: Smartphone health applications (apps) and other mobile health (mHealth)
technologies may assist dietitians in improving the efficiency of patient care. The present
study investigated the use of health apps and text messaging in dietetic practice and
formulated intervention recommendations for supporting app uptake by dietitians based on
the behavioural ‘COM-B’ system, where interactions between capability, opportunity and
motivation influence behaviour.
Methods: A 52-item online survey tool, taking 20 min to complete, was developed and
piloted, with questions exploring the use of health apps and text messaging in dietetic practice,
types of apps dietitians recommended and that patients used, and barriers and enablers to app
use in dietetic practice. The Australian, New Zealand and British dietetic associations
distributed the survey to their members.
Results: A 5% response rate was achieved internationally, with 570 completed responses
included for further analysis. Health apps, namely nutrition apps, were used by 62% of
dietitians in their practice, primarily as an information resource (74%) and for patient selfmonitoring (60%). The top two nutrition apps recommended were MyFitnessPal® (62%) and
the Monash University Low FODMAP Diet® (44%). Text messaging was used by 51% of
respondents, mainly for appointment-related purposes (84%).
Conclusions: Although reported use of smartphone health apps in dietetic practice is high,
health apps and other mHealth technologies are not currently being used for behaviour change,
nor are they an integral part of the nutrition care process. Dietetic associations should provide
training, education and advocacy to enable the profession to more effectively engage with and
implement apps into their practice.

Keywords: behaviour change, dietetics, education, mHealth, smartphone applications
115 | Chapter Four

4.5 Introduction
Internationally in 2014, 39% of adults were overweight or obese and 9% had diabetes 1. With
escalating social, health and economic costs incurred from obesity and its associated noncommunicable diseases (NCDs) 2, halting the rise of obesity and diabetes is a key target of the
World Health Organisation’s Global Action Plan for the Prevention and Control of NCDs 3.
Addressing behavioural risk factors, such as unhealthy diets and physical inactivity, through
behavioural counselling and lifestyle modification delivered by registered dietitians, can
promote weight loss in individuals who are overweight or obese 4,5 and represent one scalable
approach for reducing diabetes risk 6-8.

It has been calculated that for every NZ$1 (approximately £0.60) spent on dietetic
intervention, there could be cost-savings of NZ$5.50–$99 (£3.30 to £59.40) to the primary
health care system 9. Despite these potential economic benefits, dietetic counselling is timeintensive, and regular face-to-face contact and support of patients is not always possible given
the demand for dietetic input outweighs supply. For example, with a prevalence of overweight
and obesity at 61.7% in the United Kingdom (UK) 10 and 8828 registered dietitians 11, there is
approximately only one dietitian per 4555 individuals who are overweight or obese, and one
dietitian per 7380 head of population.

Smartphones and their associated applications (apps) have become ubiquitous and accessible
12,13

, particularly mobile health (mHealth) apps 14,15, leading to opportunities to broaden the

reach of dietetic service delivery to those who may be unable to access traditional clinic-based
treatments 16,17. The use of health apps and mHealth technologies may improve the efficiency
of patient care 17-19 and help achieve outcomes, such as weight loss and glycaemic control for
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a larger proportion of the population 20-23. Health apps may also enable patients to manage
their own health by tracking their behaviours and receiving feedback in real-time 19,24.

Current use and attitudes towards health apps and mHealth technology among the dietetic
profession has not been extensively investigated. A small body of research conducted in
Canada 25 has revealed enthusiasm and interest from the dietetic profession for using apps in
practice, with 57.3% of Canadian dietitian respondents reporting current health app use in
practice. Another study specifically surveying 180 sports dietitians across five countries,
including the UK, Australia and New Zealand 26, found that close to a third of this niche
profession used diet apps to assess and track their patient’s dietary intake.

The identification of factors that influence the use of health apps by dietitians and their
patients is necessary with respect to the design of interventions that will enable better
implementation of apps into the nutrition care process and clinical practice. The COM-B
model developed by Michie et al. 27, which proposes that behaviours develop from and
influence interactions between three key components (i.e. capability, motivation and
opportunity), is one framework that can be applied to analyse target behaviours and develop
appropriate behaviour change interventions. Therefore, the present study aimed to investigate
the nature of health app and other mHealth technology use by dietitians in the UK, Australia
and New Zealand. A secondary aim was the formulation of intervention recommendations
based on the COM-B system to support and facilitate the ongoing adoption of health apps by
the dietetic profession.
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4.6 Methods
4.6.1 Survey development

The development and piloting of the survey instrument has been documented previously (see
Chapter Three). Survey questions were designed to examine the use of smart devices and
health apps by dietitians, recommendations dietitians gave to patients regarding health apps,
patient use of health apps, barriers to health app use and continuing education topics of
interest. Feedback and comments provided by the pilot respondents informed modifications to
the survey design and question flow. Furthermore, questions exploring the use of other
mHealth mediums (e.g. text messaging) and how dietitians used health apps as information
resources were added, resulting in the final 52-item survey (see Appendix 3.4), taking
approximately 20 min to complete. The survey was made available online (SurveyMonkey,
Palo Alto, CA, USA) from 8 November 2015 to 26 January 2016 in Australia, 10 November
2015 to 28 January 2016 in New Zealand, and 21 January to 10 April 2016 in the UK.

4.6.2 Sample recruitment

Approval for the present study was provided by the Institutional Human Research Ethics
Committee (approval number 2015/701; ethical approval and participant information
statements for this study are presented in Appendices 4.1 to 4.3, note: participant consent
form for this study is the same as that which appears in Appendix 3.3). Dietetic associations
for each country (Dietitians Association of Australia, Dietitians New Zealand, as well as the
British Dietetic Association) were involved in disseminating the survey to its members via
paid advertisement. Each dietetic association sent out two advertisements to their members
containing a link to the online survey via their weekly member electronic newsletter, social
media (Facebook) post, or via emails directly to each member. Eligible participants had to be
an Accredited Practising Dietitian (Australia) or Registered Dietitian (UK, New Zealand).
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Incentives were offered to Australian and New Zealand respondents (i.e. the chance to win
one of two Fitbit Flex bands, or a Fitbit Zip, respectively), although no incentive was offered
to British respondents because of difficulty in arranging international delivery.

4.6.3 Statistical analysis

All data were collected from the online survey. Univariate analyses were undertaken to
calculate frequencies and prevalence according to the use of health apps in practice, based on
recommending health apps to patients, personal use of health apps, setting of dietetic practice,
country of dietetic membership, length of practice, age and sex. Variables from the univariate
analyses significantly associated with use of apps in patient care were modelled with
multivariate logistic regression analysis. Differences in proportions were tested using the two
proportion Z-test. All statistical analyses were conducted using SPSS, version 22.0 28.

A behavioural analysis was conducted using the COM-B system 27 aiming to identify barriers
and enablers to the use of health apps in dietetic practice. Feasible recommendations were
formulated to support the use of health apps by the dietetic profession.

4.7 Results
An international response rate of 5% was achieved: 7% (418/5852) in Australia, 5% (29/550)
in New Zealand and 4% (310/8008) in the UK. In total, 570 completed responses (316, 25 and
229 from Australia, New Zealand and the UK, respectively) were obtained and included for
further analysis. The majority of respondents were female (95%) and aged between 26 and 35
(44%) or 36 and 45 (24%) (Table 4.1). Overall, respondents practised in the hospital setting,
both inpatient (42%) and outpatient (39%), although, among Australian respondents, private
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practice was the top practice setting. The most common nutrition management areas were
weight management (62%) and diabetes (57%).
Smart devices (e.g. smartphones, tablets, wearable devices and smart watches) were used by
74% of respondents in their dietetic practice, with smartphones being most popular (69%)
(Table 4.1). Australian respondents reported the greatest use of smartphones in practice (77%)
and the British the lowest use (59%).

Table 4.1. Participant characteristics and prevalence of smart device and health app use.
Country

Gender:

Female
Male
Age:
18-25 years old
26-35 years old
36-45 years old
46 years or older
Length of practice: <1
1-5
5-10
10-20
Over 20
Setting of dietetic practicea:
Hospital Inpatient
Hospital Outpatient
Community
Private Practice
Government and non-government
organisations for public health
Otherb
Area of nutrition managementa:
Weight management
Diabetes
Gastroenterology
Nutrition support
Allergy and intolerances
Cardiology

Australia
(n=316)

New Zealand
(n=25)

UK
(n=229)

Total
(n=570)

N

%

N

%

N

%

N

%

300
16
43
153
68
52
33
108
68
65
42

95
5
14
48
22
16
10
34
22
21
13

24
1
4
12
8
1
1
13
6
3
2

96
4
16
48
32
4
4
52
24
12
8

219
10
12
86
60
71
10
42
52
62
63

96
4
5
38
26
31
4
18
23
27
28

543
27
59
251
136
124
44
163
126
130
107

95
5
10
44
24
22
8
28
22
23
19

107
89
72
133

34
28
23
42

9
14
5
3

36
56
20
12

123
120
88
26

54
52
38
11

239
223
165
162

42
39
29
28

51

16

5

20

23

10

79

14

44

14

5

20

21

9

70

12

243
220
119
64
89
112

77
70
38
20
28
35

12
13
7
7
5
11

48
52
28
28
20
44

99
93
82
109
57
17

43
41
36
48
25
7

354
326
208
180
151
140

62
57
36
32
26
25
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Country

Geriatrics
Paediatrics
Oncology
Mental health
Pregnancy/breast feeding
Otherc
Smart devicea:
Smartphone
Tablet
Wearable (e.g. Fitbit, Jawbone)
Smart watch (e.g. Apple watch)
No use of smart device in practice
Personal use of health apps:
Yes
No
Use of health apps in patient care:
Yes
No
Recommend apps to patients:
Yes
No

Australia
(n=316)

New Zealand
(n=25)

UK
(n=229)

Total
(n=570)

N

%

N

%

N

%

N

%

83
71
49
36
45
68

26
22
16
11
14
22

5
4
3
6
1
9

20
16
12
24
4
36

44
56
59
32
13
57

19
24
26
14
6
25

132
131
111
74
59
134

23
23
19
13
10
24

242
101
40
1
64

77
32
13
0.3
20

17
8
5
0
5

68
32
20
0
20

136
58
14
6
80

59
25
6
3
35

395
167
59
7
149

69
29
10
1
26

273
43

86
14

18
7

72
28

161
68

70
30

452
118

79
21

218
98

69
31

20
5

80
20

115
114

50
50

353
217

62
38

288
29

91
9

22
3

88
12

168
61

73
27

478
93

84
16

a

Note: respondents were able to make multiple selections for this question.
Other categories includes responses with less than 10%: research/academia 7%, sports nutrition 4%,
corporate 4%, food service management 4%, indigenous health 3%, food industry 2%, not currently
working in dietetic practice 0.2%
c
Other categories includes responses with less than 10%: renal 9.6%, sport nutrition 8%, neurology/
neurosciences 8%, eating disorder 2%
b

4.7.1 Other mHealth technologies

Text messaging was used by 51% of respondents in practice, and predominantly for
appointment-related purposes (84%) (Table 4.2). British dietitians were less likely to use text
messaging for appointment-related purposes (67%; Z = -4.3; p<0.0001) compared to
Australian dietitians (91%), although they were significantly more likely to use text
messaging for patient reporting of progress (e.g. weight, blood glucose; 30%; Z = 3.0,
p=0.003).
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Table 4.2. Uses of text messaging in dietetic practice as reported by users (n=421).
Country

Appointment related (e.g. reminding patients
about or booking appointments)
To motivate patients (motivational texts)
Patient reporting of progress (e.g. weight,
blood glucose)
To remind patients of their goals
Communication (with patients) - e.g. answer
their questions, to sends photos of food eaten
Communication (with staff)

Australia
(n=140)
%

New Zealand
(n=13)
%

UK
Total
(n=63) (n=421)
%
%

91

92

67a

84

20

15

16

19

13

23

30b

19

9

38c

17

13

10

8

11

10

4

8

6

5

a

Comparing the UK to Australia, Z = -4.3; p<0.0001
Comparing the UK to Australia, Z = 3.0; p=0.003
c
Comparing New Zealand to Australia, Z = 3.1; p=0.002
b

4.7.2 Use of health apps in patient care

Smartphone health apps were used by 62% of respondents in patient care (Table 4.1). Length
of practice, age and sex were not significantly associated with health app use in patient care
within dietetic practice (Table 4.3). The odds of using health apps in patient care was 7.2
times (95% CI= 4.0-13.0, p<.0001) greater among those who recommended apps to patients
compared with those who did not, adjusted for personal use of apps, setting of dietetic
practice and country of dietetic membership (Table 4.4).
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Table 4.3. Factors influencing use of health apps in patient care within dietetic practice
(n=570) determined using univariate logistic regression for unadjusted odds ratios.
Factor
Recommending health apps to patients
No
Yes
Personal use of health apps
No
Yes
Setting of dietetic practice
Private practice
Combinationa
Hospital inpatient
Hospital outpatient
Non-clinicalb
Country of dietetic membership
UK
Australia
New Zealand
Length of practice
Less than 1 year
1-5 years
5-10 years
10-20 years
Over 20 years
Age
18-25 years
26-35 years
36-45 years
46 years or older
Gender
Male
Female

Odds ratio

95% CI

P value

Referent
9.8

5.7-17.0

<0.0001

Referent
3.3

2.2-5.0

<0.0001

0.3-0.7
0.1-0.4
0.4-1.6
0.2-0.7

<0.0001
0.002
<0.0001
0.5
0.001

1.5-3.1
1.4-10.8

<0.0001
<0.0001
0.008

0.6-2.2
0.9-3.6
0.6-2.3
0.6-2.4

0.3
0.7
0.1
0.7
0.7

Referent
0.8
0.8
0.9

0.4-1.4
0.4-1.6
0.5-1.7

0.8
0.4
0.6
0.8

Referent
1.5

0.7-3.3

0.3

Referent
0.4
0.2
0.8
0.4
Referent
2.2
3.9
Referent
1.1
1.3
1.1
1.2

a

Respondents were able to select all the different settings which they worked in, therefore
‘combination of settings’ is the categorisation of respondents working in a combination of hospital
inpatient, outpatient and private practice settings, rather than only in one area.
b
Non-clinical settings included: Community, government and non-government organisations for
public health, research/academia, sports nutrition, corporate, food service management, indigenous
health, food industry, not currently working in dietetic practice
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Table 4.4. Factors influencing use of health apps in patient care within dietetic practice
(n=570) determined using multivariate logistic regression for adjusted odds ratios.
Factor
Recommending health apps to patients
No
Yes
Personal use of health apps
No
Yes
Setting of dietetic practice
Private practice
Combinationb
Hospital inpatient
Hospital outpatient
Non-clinicalc
Country of dietetic membership
UK
Australia
New Zealand

Odds ratioa

95% CI

P value

Referent
7.2

4.0-13.0

<0.0001

Referent
2.5

1.6-4.1

0.0001

0.3-1.1
0.1-0.6
0.4-1.9
0.3-1.1

0.01
0.12
0.0005
0.6
0.07

1.0-2.3
1.5-15.1

0.01
0.07
0.008

Referent
0.6
0.3
0.8
0.6
Referent
1.5
4.8

a

Each factor was adjusted for all other variables in the table
Respondents were able to select all the different settings which they worked in, therefore
‘combination of settings’ is the categorisation of respondents working in a combination of hospital
inpatient, outpatient and private practice settings, rather than only in one area.
c
Non-clinical settings included: Community, government and non-government organisations for
public health, research/academia, sports nutrition, corporate, food service management, indigenous
health, food industry, not currently working in dietetic practice
b

Health apps were used in patient care within dietetic practice primarily as information
resources (74%), followed by patient self-monitoring (60%), and as an extra support for
patients (56%) (Figure 4.1). Monash University Low FODMAP Diet®, MyFitnessPal®, and
ControlMyWeight™ by Calorie King were most commonly reported as information resources
for providing materials on a specific diet, calorie, carbohydrate or nutrient content
information, as well as for self-monitoring of food or weight. For British dietitians Carbs and
Cals comprised the most commonly used app to provide information and assistance to
patients in carbohydrate counting, and, in New Zealand, FoodSwitch® was used to guide the
selection of alternative food choices.
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Percentage of app users in dietetic practice

100
90
80

74

70

60

60

56

50

41

40

34

33

30
18

20

9

10
0

Information
resource

Patient selfmonitoring

Extra support
for clients

Dietary
assessment
tool

Converting
food intake
into nutrients

Extra tool to Reducing time
reinforce
for dietary
messages
assessment

Goal setting

Use of apps in patient care

Figure 4.1. Frequency of distribution of the uses of apps in patient care among app users in
dietetic practice (n=353)*.
* Note: respondents were able to make multiple selections for this answer.

4.7.3 Recommendation of health apps to patients

In total, 84% of respondents had recommended a health app to their patients and all these
respondents had recommended nutrition-related apps. Each of these dietitians recommended a
mean (SD) of 3.1 (1.9) different nutrition-related apps. MyFitnessPal® was the top
recommendation, followed by the Monash University Low FODMAP Diet® app (see Table
4.5). The specific commercial nutrition app recommended by dietitians was significantly
related to the setting of dietetic practice (χ2=49.0; p<0.0001). The use of Carbs and Cals was
associated with dietitians working with hospital outpatients, whereas the Monash University
Low FODMAP Diet® app and Easy Diet Diary® were associated with dietitians working in
private practice. Almost half of respondents who recommended health apps in practice did not
recommend physical activity or sleep apps to their patients (48%). For those that did, a mean
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(SD) of 2.4 (1.6) different physical activity and sleep apps were recommended, with Fitbit®
(49%), MapMyRun™ (37%) and Couch-to-5K® (30%) among the most recommended.

When asked to indicate what they recommended their patients use health apps for, the top
responses from dietitians were raising awareness (70%), tracking (57%) and as a tool to assist
in decision-making (50%). Fewer respondents recommended the use of apps for motivation
(44%) or as an extra support for patients (43%). Patients were most commonly advised to use
these apps at their own discretion (46%) and with no recommendation made by the dietitian.
No significant associations (p>0.05) were found in the frequency with which specific
commercial apps were recommended for patient use.

Over half (54%) of the respondents reviewed patient progress with recommended health apps
in at least some dietetic consultations. Reviewing data collected by apps as part of every
follow-up consultation was infrequent (15%) and 30% of respondents rarely or never
reviewed their patient’s app records. The most common method of reviewing progress made
with the app was through verbal means and without looking at the data (60%). A third of
dietitians were able to review progress on their patient's smart device, but only 7% of
respondents had direct access to the app data, primarily that from Easy Diet Diary® or
MyFitnessPal® which allowed patients to export or share the data with their dietitian.

4.7.4 Patients who use apps

A majority (72%) of dietitians reported that their patients had asked about or were using
health apps at their own discretion, and these patients were typically adults under the age of
45 years (64%). Most respondents reported that patients from both sexes had asked them
about or self-initiated use of health apps (53%). Weight (76%) was the primary health
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concern of these patients. Other concerns included general healthy eating (39%), diabetes
(38%) and issues related to the FODMAP (Fermentable, Oligo-, Di-, Mono-saccharides And
Polyols) diet (35%). Among these patients, calorie counting apps were most asked about or
used (71%), such as MyFitnessPal® (89%) (Table 4.5), followed by physical activity or sleep
apps (41%), such as Fitbit® (61%) and MapMyRun™ (36%).
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Table 4.5. Top 5 nutrition-related applications by country and combined, as recommended by
dietitians or as of interest or self-initiated by patients (as reported by dietitians).
Australia
(n=288a; 242b)
Rank
App
%
Apps recommended by dietitians
Monash University
Low FODMAP
diet® by Monash
1
63
University
(Australia)
Country

2

Calorie Counter by
MyFitnessPal®, Inc.
(USA)

3

Easy Diet Diary® by
Xyris Software

4

Foodswitch® by
Bupa Australia
Health Pty Ltd
(Australia)

New Zealand
(n=22a; 20b)
App
Foodswitch® New
Zealand by The
George Institute for
Global Health
(Australia)

59

Calorie Counter by
MyFitnessPal®, Inc.
(USA)

47

Monash University
Low FODMAP diet
by Monash
University
(Australia)

44

Easy Diet Diary®
Calorie Counter NZ
by Xyris Software

%

United Kingdom
(n=168a; 151b)
App
%

68

Calorie Counter by
MyFitnessPal®,
Inc. (USA)

67

Calorie Counter by
MyFitnessPal®, Inc.
(USA)

62

55

Carbs and Cals –
Diabetes and Diet
by Chello
Publishing Limited
(UK)

56

Monash University
Low FODMAP
diet® by Monash
University
(Australia)

44

36

Coeliac UK –
Gluten Free app by
Coeliac UK (UK)

11

Foodswitch®
Aust/NZ

31

32

Monash University
Low FODMAP
diet® by Monash
University
(Australia)

8

Easy Diet Diary®
Aust/NZ by Xyris
Software

30

8

Carbs and Cals –
Diabetes and Diet
by Chello
Publishing Limited
(UK)

27

Carbs and Cals –
Calorie Counter &
Diabetes and Diet
Diet Tracker by
5
34
by Chello
18
Calorie Count
Publishing Limited
(USA)
(UK)
Apps which patients were interested in or had self-initiated in use
Calorie Counter by
Calorie Counter by
Calorie Counter by
1
MyFitnessPal®, Inc. 78 MyFitnessPal®, Inc. 85
MyFitnessPal®,
(USA)
(USA)
Inc. (USA)
Monash University
Monash University
Carbs and Cals –
Low FODMAP
Low FODMAP
Diabetes and Diet
diet® by Monash
diet® by Monash
by Chello
2
32
30
Publishing Limited
University
University
(Australia)
(Australia)
(UK)
Foodswitch® New
ControlMyWeight™
Calorie Counter &
Zealand by The
by CalorieKing
Diet Tracker by
3
26 George Institute for 30
Wellness Solutions
Calorie Count
Global Health
(Australia)
(USA)
(Australia)
Carbs and Cals –
Calorie Counter &
Diabetes and Diet
My Diet Coach by
Diet Tracker by
4
22
by Chello
20 InspiredApps (A.L)
Calorie Count
Publishing Limited
Ltd (USA)
(USA)
(UK)
Foodswitch® by
ControlMyWeight™
My Food Diary by
Bupa Australia
by CalorieKing
5
21
10
My Food Diary
Health Pty Ltd
Wellness Solutions
(USA)
(Australia)
(Australia)
a
number of dietitians making selections
b
number of dietitians making selections on behalf of reporting for patients
ControlMyWeight
by CalorieKing
Wellness Solutions
(Australia)

Countries combined
(n=478a; 413b)
App
%

81

46

13

Calorie Counter by
MyFitnessPal®, Inc.
(USA)
Monash University
Low FODMAP
diet® by Monash
University
(Australia)
Carbs and Cals –
Diabetes and Diet
by Chello
Publishing Limited
(UK)

79

22

21

12

Calorie Counter &
Diet Tracker by
Calorie Count
(USA)

18

10

ControlMyWeight™
by CalorieKing
Wellness Solutions
(Australia)

16

128 | Chapter Four

4.7.5 Barriers to using apps in practice

The barriers and reasons for why dietitians were not using health apps in their practice were
primarily not having access to a smart device at work (51%) and a lack of infrastructure, such
as no WiFi to support the use of apps (42%) (Figure 4.2). Respondents also perceived that a
lack of awareness about the best apps to recommend (41%) was a barrier to using apps in
practice. There were no significant differences between reported barriers of respondents who
currently used and those not currently using health apps in practice (p>0.05).

No access to a smart device

51
42

Lack of awareness about the best apps to recommend

41

Barriers

Lack of infrastructure (e.g. no access to WiFi)

Lack of time to discuss apps in a consultation

26

Topics covered by apps not relevant to clientele

21

Apps are expensive

9

Apps are too hard to use

9

Patients are not interested or unwilling to use apps

4

Apps don't have any added value to a dietitian

3

0

10 20 30 40 50 60 70 80 90 100

Percentage of respondents

Figure 4.2. Barriers and reasons for why dietitians do not use health apps in their practice
(n=570)*.
* Note: respondents were able to make multiple selections for this answer.

4.7.6 Continuing professional development

Among respondents who recommended apps to patients, knowledge about the apps to
recommend was mainly via personal use (77%), advice from another dietitian (56%) and
other patients (28%). Although the majority (89%) of dietitians were interested in enhancing
their knowledge about apps, only a quarter (24%) currently indicated continuing professional
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development as a source of knowledge about what apps to recommend. Topics of particular
interest were how to incorporate health apps into dietetic practice (72%) and accuracy or
quality (including the credibility, usability, and incorporation of behaviour change techniques)
of current health apps (68%). Dietitians also wanted information about the availability and
range of current health apps in app stores (65%), as well as being informed about current
research involving health apps in dietetic practice (61%).

Table 4.6 presents the results of a behavioural analysis of the use of health apps in dietetic
practice conducted using the COM-B model. Capabilities typically related to dietitians’
personal experiences with using apps and awareness of what apps to recommend.
Opportunities for using apps were limited by inadequate infrastructure and availability of
smart devices, although dietitians were motivated to use health apps in their practice.
Subsequent intervention recommendations are designed to address the limitations identified in
the each of the above components of the COM-B model.
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Table 4.6. A behavioural analysis of the use of health applications (apps) in dietetic practice
using the COM-B model, and intervention recommendations for professional associations of
dietitians and professional education providers to facilitate uptake of health apps by the
dietetic profession.
COM-B
component
Physical
capability and
psychological
capability

Physical
opportunity

Health applications (app)
Intervention recommendations
use in dietetic practice
To increase the skills and knowledge of dietitians:
• Most dietitians have
personal experience with
• Provide reviews of new release health apps in
using apps.
member newsletters regarding the scientific accuracy
and quality (including the credibility, usability, and
• For those dietitians who
incorporation of behaviour change techniques) of the
have had less exposure to
app.
health apps, increasing
• Include a regular ‘spotlight’ section within member
personal familiarity with
newsletters reviewing the quality of popular
apps could increase their
commercial health apps, and their applications in
capabilities with using and
different nutrition management areas.
recommending apps.
• Dietitians lack knowledge • Deliver training and education through continuing
professional development workshops, seminars and
and awareness of the best
webinars, or short YouTube® video-bites. Content
apps to recommend to
their patients.
should cover basic features and functions of apps,
utility of these different apps in dietetic practice and
strategies for engaging patients with health apps.
Opportunities to use apps should be included.
• Develop a framework guiding dietitians in how to
select scientifically accurate nutrition and physical
activity apps with high usability features and
behaviour change techniques.
• It appears that current
• Dietetic association-led advocacy for environmental
practice environments do
restructuring within health systems to promote the
not adequately support
availability of smart devices in the workplace.
opportunities for health
• Dietitian-led app design, supported by professional
app use. Some dietitians
associations, in collaboration with app developers for
reported no access to
the development of reputable practice-relevant health
smart devices at work and
apps that are easily incorporated into dietitians’
a lack of infrastructure,
existing work systems, could increase the
such as Wi-Fi, especially
opportunities to use apps in dietetic practice.
within the hospital setting. • Collaborations with developers of existing health
• Health apps lack
apps, to form partnerships where patient app data can
integration into dietetic
be exported into dietitians’ record systems for easy
practice, particularly if
access and viewing in consultations.
apps require switching
between different
information systems.
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COM-B
component
Social
opportunity

Health applications (app)
use in dietetic practice
• Second most common
source of knowledge
about apps to recommend
was via other dietitians.

Intervention recommendations
•

•

Reflective
motivation

•

Automatic
motivation

•

•

Dietitians are interested in •
continuing professional
development, suggesting
they are motivated to learn
about and use apps.
Current evaluations
•
include the perception that
apps are expensive and
hard to use.
Most respondents perceive
that apps add value to
dietetic practice.
Use of apps in practice is
associated with dietitians
•
recommending apps to
patients. Thus automatic
preformed assessments of
the suitability of an app
for patients is linked with
use.

A social context which enables and encourages app
use could enhance uptake of apps by dietitians. This
may include communication through interest groups
and forums to share ideas on app utility for nutrition
care. Dietitians may be encouraged to use apps in
practice if aware their colleagues also engage with
them.
Dietetic associations could partner with other health
professionals (such as doctors, nurses, and other
allied health members) to promote greater use of apps
in the workplace.
Strategies used to increase physical and psychological
capabilities could be applied to influence the
reflective and automatic motivations of dietitians and
increase their confidence with using and
recommending apps in their practice.
To reshape any pre-existing negative evaluations of
apps, dietitians should receive greater education about
the potential advantages that apps could offer in
supporting practice and enabling patients to more
effectively self-manage their health. It is also
important that dietitians have an understanding of the
disadvantages and limitations of current apps, to
minimise potential feelings of threat in relation to
apps.
Increasing dietitians’ understanding and awareness of
the effectiveness of app use through evidence
summaries

4.8 Discussion
The present study provides valuable insights into the use of smartphone health apps and other
mHealth technologies by dietitians in the UK, Australia and New Zealand, and also outlines
intervention recommendations formulated against the COM-B system to support the adoption
of health apps into dietetic practice. Most dietitians used health apps in patient care within
their practice, mainly as information resources, and approximately half used text messaging
for appointment-related purposes, although use for behaviour change was less common.
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Training, education and advocacy were identified as factors to facilitate incorporation of
health apps into dietetic practice and work systems.

Australian and New Zealand responding dietitians (approximately 5% of total membership)
reported high rates of using smartphone diet and nutrition apps in their practice and, although
a lower rate was observed in the UK, it remained at one in two dietitians. The uptake of
health apps by dietitians in this survey is twice that reported by specialist sports dietitians 26,
and this is possibly explained by the limited availability of specialist sports nutrition-related
apps. Variations in smartphone ownership between countries 12 or temporal factors affecting
the availability and uptake of mHealth apps 13,14,29 may also provide explanation of why
health app uptake among dietitians in this survey is higher than that of previous surveys 25.
Although it is possible that self-selection bias favoured respondents who were app users or
had an interest in technology, our respondent characteristics are comparable in age, sex and
setting of practice to dietetic demographic data from their country of dietetic membership 30,31.

App use in patient care was associated with recommending apps to patients, personal use of
health apps and the setting of dietetic practice (with dietitians in private practice more likely
to use apps compared to those in the hospital inpatient setting) but not associated with
dietitian age, sex and length of practice. Our findings are consistent with earlier studies
investigating the factors that influence entrepreneurial dietitians’ use of computers as a
professional tool 32. Taken together, the results suggest that familiarity with apps and presence
of supportive environments are enablers of app use. Furthermore, differences in the funding
schemes and infrastructural capacities (e.g. access to WiFi and workplace supplied smart
devices) between private practice and the National Health Service (NHS) could also account
for the higher uptake in private practice.
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With 62% of US smartphone owners searching for information about a health condition on
their phone 33, health apps could provide access to disease-management relevant information.
From this survey, health apps were primarily used as an information resource, although the
material derived was mainly restricted to specific diets, the calorie or carbohydrate content of
foods and suggestions for alternative food choices. Reviews of nutrition apps have determined
their limited functionality beyond a food record 34, limited provision of educational material
and recommendations on how to achieve healthy dietary patterns 35,36, and inadequate
considerations of disease or patient-specific recommendations 37. Similarly, personalised
patient education was largely absent from the top functions of diabetes apps from commercial
app stores and those documented in the literature 24,38.

Although the provision of information may increase knowledge of health behaviours,
education alone is insufficient to promote behavioural self-management without more theorydriven behaviour change techniques 39,40. The only behaviour change strategy present in many
health apps is self-monitoring 24,35,41-45. Yet, it is recognised that self-monitoring is more
effective at changing healthy eating and physical activity behaviours when accompanied by at
least one additional technique derived from control theory 46. Specific goal setting is one such
technique, although few dietitians reported using health apps for this purpose. This may
reflect how many commercial apps only focus on a limited range of pre-defined goals (e.g.
weight loss targets) but fail to allow users to set other individualised health behavioural goals.
One such exception is Dietitians of Canada’s eaTracker, which allows users to select from 87
ready-made behaviour based goals or to create their own goals 47. There is potential for this
gap to be bridged if the personalised goals that dietitians negotiate with their patients could be
linked into health apps for subsequent self-tracking.
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Health apps should not replace behavioural counselling by dietitians, but can complement it.
Randomised controlled trials have shown that people receiving smartphone apps alone did not
experience significant weight loss 48,49. Instead, significant weight loss was observed when
mHealth or technology-based interventions were used in conjunction with counselling 50,
irrespective of the intensity of counselling 48, or supported by education 51. Likewise, in
diabetes care, mHealth interventions with patient and health professional interactions were
more likely to be effective in improving primary outcomes, such as Haemoglobin A1C 52. The
input of human coaches can provide patients with support to sustain engagement and
adherence to mHealth interventions 53, and the feedback and tailored advice facilitates
behaviour change.

Dietary assessment can often be a time-intensive component of the nutrition care process.
With the majority of nutrition apps being calorie counters, they are able to automatically
convert food inputs into calorie and nutrient outputs 35. Studies have shown that dietary
assessments conducted through mobile phones and nutrition apps have similar validity and
reliability 54, as well as moderate to good correlations for measuring nutrition and energy
intakes 55. In a review of 23 dietary apps that estimated energy intake, the mean energy
variation compared to conventional methods was 127 kJ (approximately 30kCal; 95% CI -45
to 299) 35. This function of nutrition apps could be utilised to reduce the time spent on dietary
assessment and allow dietitians to focus on behavioural counselling 56. However, this
potential is not yet realised because many nutrition apps do not allow data sharing of food
diary records with dietitians 35. Therefore, the limited integration of apps in current dietetic
work makes it difficult for dietitians to view and access records when conducting dietary
assessments.
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Differences in the structure of health systems and practice settings across countries can
influence the uptake and use of apps with patients. Notable between-country variations
included the popularity of the Monash University Low FODMAP diet® app as the top app
recommended by Australian dietitians, which is attributable to the predominance of irritable
bowel syndrome cases presenting at private practices 57. Carbs and Cals was most popular
among British dietitians, which may be a result of more diabetic patients serviced by the
dietitians working in the NHS 58. However, MyFitnessPal® consistently retained its popularity,
as also noted in other studies of dietitians 25,26, their patients and the general public 29,59. Of
the free nonsubscription nutrition tracking mobile apps reviewed in one study, MyFitnessPal®
was found to be the most beneficial for promoting therapeutic lifestyle change in patients with
diabetes, because of its extensive food database and ability to integrate with other apps and
devices 37. However, the use of MyFitnessPal® should be met with caution as the food
database is primarily US sourced and not specific to other countries. Furthermore, the cited
study failed to account for other aspects of quality 37, such as incorporation of a limited array
of behaviour change techniques 35.

Fitbit® wearable activity trackers and MapMyRun™ were the top physical activity apps
recommended, in agreement with findings from previous reports 29,59. Efforts to increase
physical activity are also important in the management of chronic disease 4,7. Although
dietitians were comfortable in recommending nutrition apps, only half of those recommending
apps suggested a physical activity app. This may be due to insufficient knowledge about the
types of physical activity apps and wearables on the market, or the assumption that physical
activity advice is outside the scope of dietetic practice. Unlike nutrition apps which require
manual logging of diet, physical activity apps can passively track activities by linking to
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wearable devices or smartphone accelerometers. One study found that, for each additional day
of physical activity logging, a weight loss of 0.03kg could be achieved, whereas the number
of days food was logged was not significantly associated with weight loss 50. Dietitians should
seek to include physical activity apps in their practice and professional education is indicated
to increase dietitians’ competency at recommending physical activity apps.

Harnessing mHealth is not solely limited to smartphone apps, but can also encompass other
functions of smartphones, such as text messaging. A meta-analysis showed that, when text
messaging was incorporated into health behaviour change interventions for weight
management, intervention participants lost a mean of 2.56 kg compared to 0.37 kg for
controls 60. With regards to diabetes, individuals receiving support or education via mobile
phones using text messaging demonstrated significant improvements in glycaemic control as
measured by haemoglobin A1c 61,62. Yet, despite the evidence, there is an under-utilisation of
text messaging in dietetic practice to remind patients of their goals, motivate change or
monitor progress. Rather text messaging is widely used for making appointments.
Understandably, private practice constraints in time and reimbursement funding may limit a
dietitian’s ability to send text messages to patients, and the use of automated tailored text
messages could provide reminders and motivation for patients.

mHealth technologies and health apps are accepted among patients in their chronic disease
management 63, and users perceive them to be effective in promoting healthy eating and
exercise 64. However, a growing number of evaluations describe the need for greater
evidence-base for diabetes 24,38,42,65, and nutrition or physical activity apps 35,41,43,45,66-74.
Therefore, to prevent patients from being misguided by false information, dietitians need to
be well informed about the quality and effectiveness of apps that can be recommended to their
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patients. Training through professional organisations is needed to keep dietitians up-to-date
with these emerging mHealth technologies. For example, the Academy of Nutrition and
Dietetics in the US provides app reviews conducted by registered dietitians, which are
included in their Food & Nutrition magazine 75. Further, as highlighted in the key
recommendations based on the COM-B system, there is a place for dietetic associations to
engage in advocacy for the creation of supportive practice environments for the use of health
apps.

4.8.1 Limitations

Although concerted attempts were made to achieve a representative sample across all
countries, a low response rate and selection bias are limitations of the present study. Those
dietitians who were more technologically aware may have been more likely to respond
compared to non-responders; however as previously stated, the profile of respondents was
similar to the demographic characteristics of the broader dietetic profession 30,31. Additionally,
we did not survey patients directly to investigate their use of health apps, and understanding
was only extrapolated from dietitian-reported data. In future studies, it would be interesting to
compare the prevalence and perception of health app use among patients with obesity and
chronic diseases against that of dietitians.

4.8.2 Conclusions

There is a high reported usage of smartphone health apps in dietetic practice. Health apps
appear to support clinical practice through the delivery of more patient-centred functions,
albeit not yet focusing on behaviour change. Their benefits with respect to improving the
efficiency of dietetic service delivery, however, are not yet being realised. Because dietitians
will encounter increasing numbers of patients interested in or self-initiating app use, dietitians

138 | Chapter Four

must develop an understanding of evidenced-based apps with good usability for use in
practice. Dietetic associations have a role in providing training, education and advocacy to
enable the profession to more effectively engage with and implement apps into their practice.
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4.10 Conclusion to chapter
Nationally and internationally, smartphone health apps are being adopted by dietitians into
their practice and used in patient care as an information resource and for patient selfmonitoring of health behaviours. However, applying the ‘COM-B’ behavioural analysis
framework to this data revealed multiple areas where interventions could be implemented to
further enhance app use in dietetic practice. Of particular note, dietitians believed they had
inadequate capability to use apps. The sheer number of health apps available in major app
stores is suggestive of their popularity among the public. The public’s use of health apps and
their willingness to share data will be explored in the next chapter (Chapter Five).

149 | Chapter Four

Appendix 4.1 Ethical approval.

Research Integrity
Human Research Ethics Committee

Wednesday, 4 November 2015
Prof Margaret Allman-Farinelli
Molecular Bioscience; Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret
Your request to modify the above project submitted on 17 October 2015 was considered by the
Executive of the Human Research Ethics Committee at its meeting on 27 October 2015.
The Committee had no ethical objections to the modification/s and has approved the project to
proceed.
Details of the approval are as follows:
Project No.:

2015/701

Project Title: Smartphone applications in dietetic practice survey
Approved Documents:
Date

Type

Document

17/10/2015

Participant Info Statement

PIS for NZ

17/10/2015

Participant Info Statement

PIS for UK

17/10/2015

Questionnaires/Surveys

Survey questions for DAA

17/10/2015

Questionnaires/Surveys

Survey questions for NZ dietitians

17/10/2015

Questionnaires/Surveys

Survey questions for UK dietitians

17/10/2015

Advertisements/Flyer

Advertisement

Please do not hesitate to contact Research Integrity (Human Ethics) should you require further
information or clarification.
Yours sincerely

Research Integrity
Research Portfolio Level
2, Margaret Telfer
The University of Sydney
NSW 2006 Australia

T +61 2 8627 8111
F +61 2 8627 8177
E ro.humanethics@sydney.edu.au
sydney.edu.au

ABN 15 211 513 464
CRICOS 00026A

150 | Chapter Four

Dr Fiona Gill
Chair
Human Research Ethics Committee

This HREC is constituted and operates in accordance with the National Health and Medical
Research Council’s (NHMRC) National Statement on Ethical Conduct in Human Research
(2007), NHMRC and Universities Australia Australian Code for the Responsible Conduct of
Research (2007) and the CPMP/ICH Note for Guidance on Good Clinical Practice.

Page 2 of 2

151 | Chapter Four

Appendix 4.2 Participant information statement – New Zealand.
Discipline of Nutrition and Dietetics
School of Molecular Biosciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

SMARTPHONE APPLICATIONS IN DIETETIC PRACTICE SURVEY
PARTICIPANT INFORMATION STATEMENT
(1) What is this study about?
You are invited to take part in a survey which will explore the current use and recommendation of
smartphone applications (apps) in dietetic practice. This information will help us understand how
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(2) Who is running the study?
The study is being carried out by the School of Molecular Bioscience. Juliana Chen is conducting this
survey as part of Doctor of Philosophy studies at The University of Sydney. This will take place under
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If you choose to participate in the study, you will be asked to complete an online survey, which can
be completed in 20 minutes at the location and time of your choice. You will be asked to provide
information on how use apps in your dietetic practice, the types of smartphone apps you use and
those that you recommend to your clients, the types of clients who ask you about apps or who by
themselves start using apps, your experiences of the barriers and opportunities to using smartphone
apps in dietetic practice, and some basic demographic information.
If you are prepared to assist us in the retesting of the survey, please provide your preferred contact
details, so we can contact you on one additional occasion only.
(4) How much of my time will the study take?
The survey is expected to take approximately 20 minutes to complete.
(5) Who can take part in the study?
Anyone who is a Registered Dietitian (RD) can participate in this study.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether
to participate will not affect your current or future relationship with the researchers or anyone else
at the University of Sydney.
If you decide to take part in the survey and then change your mind later or feel uncomfortable with
any of the questions, you are free to stop and exit the survey at any time. Your responses to any
questions will not be used in the research. Submitting your completed questionnaire is an indication
of your consent to participate in the study. You can withdraw your responses any time before you
have submitted the questionnaire. Once you have submitted it, your responses cannot be withdrawn
because they are anonymous and therefore we will not be able to tell which one is yours.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this survey.
(8) Are there any benefits associated with being in the study?
It is unlikely that you will benefit directly from taking part in this survey. However, your responses
could help our research team in understanding how dietitians are using apps in dietetic practice and
the types of clients who dietitians are recommending apps to or who are adopting these apps
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themselves. This could assist us in developing frameworks to assist dietitians in employing apps in
future dietetic practice.
If you choose to participate, upon completion of the survey, you have the option to be entered into a
draw to win a Fitbit Zip. The winner will be contacted via the email address that he or she has
provided. Participation in the draw is optional and any contact information you provide will be used
for the sole purpose of the draw.
(9) What will happen to information about me that is collected during the study?
Your information will be stored securely and your all research records will be kept strictly
confidential, except as required by law and will only be accessible to the researchers. The study
findings will used to prepare student theses, and may submitted for publication or presented at
relevant conferences, but you will not be individually identifiable in these publications.
We will keep the information we collect for this study, and we may use it in future projects. Before
we do so, we will take out all the identifying information so that the people we give it to won’t know
whose information it is. They won’t know that you participated in the project and they won’t be able
to link you to any of the information you provided.
By providing your consent you are allowing us to use your information in future projects and to be
accessed in a public database. We don’t know at this stage what these other projects will involve. We
will seek ethical approval before using the information in these future projects. Your information will
only be used for the purposes outlined in this Participant Information Statement, unless you consent
otherwise.
(10) Can I tell other people about the study?
Yes, you are welcome to tell other people about the study, and if they are interested in participating,
they can access the link to the survey and complete the questionnaire.
(11) What if I would like further information about the study?
If you have any questions about the survey or about the study, please feel free to contact PhD
student Juliana Chen (jche6526@uni.sydney.edu.au).
(12) Will I be told the results of the study?
You have a right to receive feedback about the overall results of this study. You can tell us that you
wish to receive feedback by providing your email address at the beginning of the survey. This
feedback will be in the form of a short summary. You will receive this feedback after the study is
finished.
(13) What if I have a complaint or any concerns about the study?
Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney 2015/701. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
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If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 4.3 Participant information statement – United Kingdom.
Discipline of Nutrition and Dietetics
School of Molecular Biosciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

SMARTPHONE APPLICATIONS IN DIETETIC PRACTICE SURVEY
PARTICIPANT INFORMATION STATEMENT
(1) What is this study about?
You are invited to take part in a survey which will explore the current use and recommendation of
smartphone applications (apps) in dietetic practice. This information will help us understand how
dietitians use smartphone apps in their dietetic practice, the types of apps you as a dietitian use and the
ones you recommend to your clients. We are also interested in hearing about any barriers or
opportunities you see as being necessary for the quality improvement of apps. These will guide further
appraisal of the quality of smartphone apps currently used in dietetic practice and the possible
development of a framework to assist dietitians in employing apps in future dietetic practice.
We are not asking you to provide your personal app data in this study, but instead to share your
experiences in using smartphone apps in your dietetic practice, as well as the types of clients who are
interest in using smartphone apps.
This Participant Information Statement tells you about the research study. Knowing what is involved will
help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
You will be given a copy of this Participant Information Statement to keep.
(2) Who is running the study?

Smartphone applications in Dietetic Practice Survey
Version 3, 16/10/2015
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The study is being carried out by the School of Molecular Bioscience. Juliana Chen is conducting this
survey as part of Doctor of Philosophy studies at The University of Sydney. This will take place under the
supervision of Professor in Clinical Nutrition and Dietetics, Margaret Allman-Farinelli. The study will be
conducted in collaboration with Professor Adrian Bauman from the School of Public Health.
(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to complete an online survey, which can be
completed in 20 minutes at the location and time of your choice. You will be asked to provide
information on how use apps in your dietetic practice, the types of smartphone apps you use and those
that you recommend to your clients, the types of clients who ask you about apps or who by themselves
start using apps, your experiences of the barriers and opportunities to using smartphone apps in dietetic
practice, and some basic demographic information.
If you are prepared to assist us in the retesting of the survey, please provide your preferred contact
details, so we can contact you on one additional occasion only.
(4) How much of my time will the study take?
The survey is expected to take approximately 20 minutes to complete.
(5) Who can take part in the study?
Anyone who is a Registered Dietitian (RD) can participate in this study.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether to
participate will not affect your current or future relationship with the researchers or anyone else at the
University of Sydney.
If you decide to take part in the survey and then change your mind later or feel uncomfortable with any
of the questions, you are free to stop and exit the survey at any time. Your responses to any questions
will not be used in the research. Submitting your completed questionnaire is an indication of your
consent to participate in the study. You can withdraw your responses any time before you have
submitted the questionnaire. Once you have submitted it, your responses cannot be withdrawn because
they are anonymous and therefore we will not be able to tell which one is yours.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this survey.
(8) Are there any benefits associated with being in the study?
It is unlikely that you will benefit directly from taking part in this survey. However, your responses could
help our research team in understanding how dietitians are using apps in dietetic practice and the types
of clients who dietitians are recommending apps to or who are adopting these apps themselves. This
could assist us in developing frameworks to assist dietitians in employing apps in future dietetic practice.
(9) What will happen to information about me that is collected during the study?
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Your information will be stored securely and your all research records will be kept strictly confidential,
except as required by law and will only be accessible to the researchers. The study findings will used to
prepare student theses, and may submitted for publication or presented at relevant conferences, but
you will not be individually identifiable in these publications.
We will keep the information we collect for this study, and we may use it in future projects. Before we
do so, we will take out all the identifying information so that the people we give it to won’t know whose
information it is. They won’t know that you participated in the project and they won’t be able to link you
to any of the information you provided.
By providing your consent you are allowing us to use your information in future projects and to be
accessed in a public database. We don’t know at this stage what these other projects will involve. We
will seek ethical approval before using the information in these future projects. Your information will
only be used for the purposes outlined in this Participant Information Statement, unless you consent
otherwise.
(10)

Can I tell other people about the study?

Yes, you are welcome to tell other people about the study, and if they are interested in participating,
they can access the link to the survey and complete the questionnaire.
(11)

What if I would like further information about the study?

If you have any questions about the survey or about the study, please feel free to contact PhD student
Juliana Chen (jche6526@uni.sydney.edu.au).
(12)

Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us that you wish
to receive feedback by providing your email address at the beginning of the survey. This feedback will be
in the form of a short summary. You will receive this feedback after the study is finished.
(13)

What if I have a complaint or any concerns about the study?

Research involving humans in Australia is reviewed by an independent group of people called a Human
Research Ethics Committee (HREC). The ethical aspects of this study have been approved by the HREC of
the University of Sydney 2015/701. As part of this process, we have agreed to carry out the study
according to the National Statement on Ethical Conduct in Human Research (2007). This statement has
been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 4.4 Publication arising from this chapter.
Chen J, Lieffers J, Bauman A, Hanning R, Allman-Farinelli M. The use of smartphone health
apps and other mobile health (mHealth) technologies in dietetic practice: a three country
study. J Hum Nutr Diet. 2017;30:439-452. DOI: 10.1111/jhn.12446
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Abstract
Background: Smartphone health applications (apps) and other mobile
health (mHealth) technologies may assist dietitians in improving the efficiency of patient care. The present study investigated the use of health apps
and text messaging in dietetic practice and formulated intervention recommendations for supporting app uptake by dietitians based on the behavioural ‘COM-B’ system, where interactions between capability, opportunity
and motivation influence behaviour.
Methods: A 52-item online survey tool, taking 20 min to complete, was
developed and piloted, with questions exploring the use of health apps and
text messaging in dietetic practice, types of apps dietitians recommended
and that patients used, and barriers and enablers to app use in dietetic practice. The Australian, New Zealand and British dietetic associations distributed the survey to their members.
Results: A 5% response rate was achieved internationally, with 570 completed responses included for further analysis. Health apps, namely nutrition
apps, were used by 62% of dietitians in their practice, primarily as an information resource (74%) and for patient self-monitoring (60%). The top two
nutrition apps recommended were MyFitnessPal (62%) and the Monash
University Low FODMAP Diet (44%). Text messaging was used by 51%
of respondents, mainly for appointment-related purposes (84%).
Conclusions: Although the reported use of smartphone health apps in dietetic practice is high, health apps and other mHealth technologies are not currently being used for behaviour change, nor are they an integral part of the
nutrition care process. Dietetic associations should provide training, education and advocacy to enable the profession to more effectively engage with
and implement apps into their practice.

Introduction
Internationally in 2014, 39% of adults were overweight or
obese and 9% had diabetes (1). With escalating social,
health and economic costs being incurred from obesity
and its associated noncommunicable diseases (NCDs) (2),
halting the rise of obesity and diabetes is a key target of
the World Health Organization’s Global Action Plan for
the Prevention and Control of NCDs (3). Addressing
ª 2017 The British Dietetic Association Ltd.

behavioural risk factors, such as unhealthy diets and
physical inactivity, through behavioural counselling and
lifestyle modification delivered by registered dietitians,
can promote weight loss in individuals who are overweight or obese (4,5) and represents one scalable approach
for reducing diabetes risk (6–8).
It has been calculated that for every NZ$1 (approximately £0.60) spent on dietetic intervention, there
could be cost-savings of NZ$5.50 to $99 (£3.30 to
439
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£59.40) to the primary healthcare system (9). Despite
these potential economic benefits, dietetic counselling is
time-intensive, and regular face-to-face contact and support of patients is not always possible given the
demand for dietetic input outweighs supply. For example, with a prevalence of overweight and obesity at
61.7% in the UK (10) and 8828 registered dietitians (11),
there is approximately only one dietitian per 4555 individuals who are overweight or obese, and one dietitian
per 7380 head of population.
Smartphones and their associated applications (apps)
have become ubiquitous and accessible (12,13), particularly
mobile health (mHealth) apps (14,15), leading to opportunities to broaden the reach of dietetic service delivery to
those who may be unable to access traditional clinicbased treatments (16,17). The use of health apps and
mHealth technologies may improve the efficiency of
patient care (17–19) and help achieve outcomes, such as
weight loss and glycaemic control for a larger proportion
of the population (20–23). Health apps may also enable
patients to manage their own health as a result of them
tracking their behaviours and receiving feedback in realtime (19,24).
Current use and attitudes towards health apps and
mHealth technology among the dietetic profession has
not been investigated extensively. A small body of
research conducted in Canada (25) has revealed enthusiasm and interest from the dietetic profession for using
apps in practice, with 57.3% Canadian dietitian respondents reporting current health app use in practice.
Another study specifically surveying 180 sports dietitians
across five countries, including the UK, Australia and
New Zealand (26), found that almost one-third of this
niche profession used diet apps to assess and track their
patient’s dietary intake.
The identification of factors that influence the use of
health apps by dietitians and their patients is necessary
with respect to the design of interventions that will
enable better implementation of apps into the nutrition
care process and clinical practice. The COM-B model
developed by Michie et al. (27), which proposes that
behaviours develop from and influence interactions
between three key components (i.e. capability, motivation and opportunity), is one framework that can be
applied to analyse target behaviours and develop appropriate behaviour change interventions. Therefore, the
present study aimed to investigate the nature of health
app and other mHealth technology use by dietitians in
the UK, Australia and New Zealand. A secondary aim
was the formulation of intervention recommendations
based on the COM-B system to support and facilitate
the ongoing adoption of health apps by the dietetic
profession.
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Materials and methods
Survey development
The development and piloting of the survey instrument
has been documented previously (Chen et al., unpublished) (27). Survey questions were designed to examine
the use of smart devices and health apps by dietitians,
recommendations dietitians gave to patients regarding
health apps, patient use of health apps, barriers to health
app use and continuing education topics of interest.
Feedback and comments provided by the pilot respondents informed modifications to the survey design and
question flow. Furthermore, questions exploring the use
of other mHealth mediums (e.g. text messaging) and how
dietitians used health apps as information resources were
added, resulting in the final 52-item survey, taking
approximately 20 min to complete. The survey was made
available online (SurveyMonkey, Palo Alto, CA, USA)
from 8 November 2015 to 26 January 2016 in Australia,
10 November 2015 to 28 January 2016 in New Zealand,
and 21 January to 10 April 2016 in the UK.
Sample recruitment
Approval for the present study was provided by the Institutional Human Research Ethics Committee (approval
number 2015/701). Dietetic associations for each country
(Dietitians Association of Australia, Dietitians New Zealand, as well as the British Dietetic Association) were
involved in disseminating the survey to its members via
paid advertisement. Each dietetic association sent out two
advertisements to their members containing a link to the
online survey via their weekly member electronic newsletter, social media (Facebook) post, or via emails directly
to each member. Eligible participants had to be an
Accredited Practising Dietitian (Australia) or Registered
Dietitian (UK, New Zealand). Incentives were offered to
Australian and New Zealand respondents (i.e. the chance
to win one of two Fitbit Flex bands, or a Fitbit Zip,
respectively), although no incentive was offered to British
respondents because of difficulty in arranging international delivery.
Statistical analysis
All data were collected from the online survey. Univariate
analyses were undertaken to calculate frequencies and
prevalence according to the use of health apps in practice,
based on recommending health apps to patients, personal
use of health apps, setting of dietetic practice, country of
dietetic membership, length of practice, age and sex. Variables from the univariate analyses significantly associated
with use of apps in patient care were modelled with
ª 2017 The British Dietetic Association Ltd.
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multivariate logistic regression analysis. Differences in
proportions were tested using the two proportion Z-test.
All statistical analyses were conducted using SPSS, version
22.0 (28).
A behavioural analysis was conducted using the COMB system (27) aiming to identify barriers and enablers to
the use of health apps in dietetic practice. Feasible recommendations were formulated to support the use of health
apps by the dietetic profession.
Results
An international response rate of 5% was achieved: 7%
(418/5852) in Australia, 5% (29/550) in New Zealand
and 4% (310/8008) in the UK. In total, 570 completed
responses (316, 25 and 229 from Australia, New Zealand and the UK, respectively) were obtained and
included for further analysis. The majority of respondents were female (95%) and aged between 26 and
35 years (44%) or 36 and 45 years (24%) (Table 1).
Overall, respondents practised in the hospital setting,
both inpatient (42%) and outpatient (39%), although,
among Australian respondents, private practice was the
top practice setting. The most common nutrition
management areas were weight management (62%) and
diabetes (57%).
Smart devices (e.g. smartphones, tablets, wearable
devices and smart watches) were used by 74% of respondents in their dietetic practice, with smartphones being
the most popular (69%) (Table 1). Australian respondents reported the greatest use of smartphones in practice
(77%) and the British the lowest use (59%).
Other mHealth technologies
Text messaging was used by 51% of respondents in practice, and predominantly for appointment-related purposes
(84%) (Table 2). British dietitians were less likely to use
text messaging for appointment-related purposes (67%;
Z = 4.3; P < 0.0001) compared to Australian dietitians
(91%), although they were significantly more likely to use
text messaging for patient reporting of progress (e.g.
weight, blood glucose; 30%; Z = 3.0, P = 0.003).
Use of health apps in patient care
Smartphone health apps were used by 62% of respondents in patient care (Table 1). Length of practice, age
and sex were not significantly associated with health app
use in patient care within dietetic practice (Table 3). The
odds of using health apps in patient care was 7.2 times
(95% confidence interval = 4.0–13.0, P < .0001) greater
among those who recommended apps to patients
ª 2017 The British Dietetic Association Ltd.
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compared to those who did not, adjusted for personal use
of apps, setting of dietetic practice and country of dietetic
membership (Table 4).
Health apps were used in patient care within dietetic
practice primarily as information resources (74%), followed
by patient self-monitoring (60%) and as an extra support
for patients (56%) (Fig. 1). Monash University Low FODMAP Diet, MyFitnessPal and ControlMyWeightTM by
Calorie King were most commonly reported as information
resources for providing materials on a specific diet, calorie,
carbohydrate or nutrient content information, as well as for
self-monitoring of food or weight. For British dietitians,
Carbs and Cals comprised the most commonly used app to
provide information and assistance to patients in carbohydrate counting and, in New Zealand, FoodSwitch was used
to guide the selection of alternative food choices.
Recommendation of health apps to patients
In total, 84% of respondents had recommended a health
app to their patients and all these respondents had recommended nutrition-related apps. Each of these dietitians
recommended a mean (SD) of 3.1 (1.9) different nutrition-related apps. MyFitnessPal was the top recommendation, followed by the Monash University Low
FODMAP Diet app (Table 5). The specific commercial
nutrition app recommended by dietitians was significantly
related to the setting of dietetic practice (v2 = 49.0;
P < 0.0001). The use of Carbs and Cals was associated
with dietitians working with hospital outpatients, whereas
the Monash University Low FODMAP Diet app and
Easy Diet Diary were associated with dietitians working
in private practice. Almost half of respondents who recommended health apps in practice did not recommend
physical activity or sleep apps to their patients (48%). For
those that did, a mean (SD) of 2.4 (1.6) different physical
activity and sleep apps were recommended, with Fitbit
(49%), MapMyRunTM (37%) and Couch-to-5K (30%)
being among the most recommended.
When asked to indicate what they recommended
their patients use health apps for, the top responses
from dietitians were raising awareness (70%), tracking
(57%) and as a tool to assist in decision-making (50%).
Fewer respondents recommended the use of apps for
motivation (44%) or as an extra support for patients
(43%). Patients were most commonly advised to use
these apps at their own discretion (46%) and with no
recommendation made by the dietitian. No significant
associations (P > 0.05) were found in the frequency
with which specific commercial apps were recommended for patient use.
Over half (54%) of the respondents reviewed patient
progress with recommended health apps in at least some
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Table 1 Participant characteristics and prevalence of smart device and health app use
Australia
(n = 316)
Country
Sex
Female
Male
Age (years)
18–25
26–35
36–45
≥46
Length of practice (years)
<1
1–5
5–10
10–20
>20
Setting of dietetic practice*
Hospital inpatient
Hospital outpatient
Community
Private practice
Government and nongovernment
organisations for public health
Other†
Area of nutrition management*
Weight management
Diabetes
Gastroenterology
Nutrition support
Allergy and intolerances
Cardiology
Geriatrics
Paediatrics
Oncology
Mental health
Pregnancy/breast feeding
Other‡
Smart device*
Smartphone
Tablet
Wearable (e.g. Fitbit, Jawbone)
Smart watch (e.g. Apple watch)
No use of smart device in practice
Personal use of health apps
Yes
No
Use of health apps in patient care
Yes
No
Recommend apps to patients
Yes
No

New Zealand
(n = 25)

Total
(n = 570)

UK (n = 229)

N

%

N

%

N

%

N

%

300
16

95
5

24
1

96
4

219
10

96
4

543
27

95
5

43
153
68
52

14
48
22
16

4
12
8
1

16
48
32
4

12
86
60
71

5
38
26
31

59
251
136
124

10
44
24
22

33
108
68
65
42

10
34
22
21
13

1
13
6
3
2

4
52
24
12
8

10
42
52
62
63

4
18
23
27
28

44
163
126
130
107

8
28
22
23
19

107
89
72
133
51

34
28
23
42
16

9
14
5
3
5

36
56
20
12
20

123
120
88
26
23

54
52
38
11
10

239
223
165
162
79

42
39
29
28
14

44

14

5

20

21

9

70

12

243
220
119
64
89
112
83
71
49
36
45
68

77
70
38
20
28
35
26
22
16
11
14
22

12
13
7
7
5
11
5
4
3
6
1
9

48
52
28
28
20
44
20
16
12
24
4
36

99
93
82
109
57
17
44
56
59
32
13
57

43
41
36
48
25
7
19
24
26
14
6
25

354
326
208
180
151
140
132
131
111
74
59
134

62
57
36
32
26
25
23
23
19
13
10
24

242
101
40
1
64

77
32
13
0.3
20

17
8
5
0
5

68
32
20
0
20

136
58
14
6
80

59
25
6
3
35

395
167
59
7
149

69
29
10
1
26

273
43

86
14

18
7

72
28

161
68

70
30

452
118

79
21

218
98

69
31

20
5

80
20

115
114

50
50

353
217

62
38

288
29

91
9

22
3

88
12

168
61

73
27

478
93

84
16

*Respondents were able to make multiple selections for this question.
Other categories includes responses with <10%: research/academia 7%, sports nutrition 4%, corporate 4%, food service management 4%,
indigenous health 3%, food industry 2%, not currently working in dietetic practice 0.2%.
‡
Other categories includes responses with <10%: renal 9.6%, sport nutrition 8%, neurology/neurosciences 8%, eating disorder 2%.
†
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Table 2 Uses of text messaging in dietetic practice as reported by users (n = 421)

Country
Appointment related (e.g. reminding patients
about or booking appointments)
To motivate patients (motivational texts)
Patient reporting of progress (e.g. weight,
blood glucose)
To remind patients of their goals
Communication (with patients) (e.g. answer their
questions, to sends photos of food eaten)
Communication (with staff)

Australia
(n = 140)
%

New Zealand
(n = 13)
%

UK
(n = 63)
%

Total
(n = 421)
%

91

92

67*

84

20
13

15
23

16
30†

19
19

9
10

38‡
8

17
11

13
10

4

8

6

5

*Comparing the UK to Australia, Z = 4.3; P < 0.0001.
Comparing the UK to Australia, Z = 3.0; P = 0.003.
‡
Comparing New Zealand to Australia, Z = 3.1; P = 0.002.
†

dietetic consultations. Reviewing data collected by apps as
part of every follow-up consultation was infrequent
(15%) and 30% of respondents rarely or never reviewed
their patient’s app records. The most common method of
reviewing progress made with the app was through verbal
means and without looking at the data (60%). A third of
dietitians were able to review progress on their patient’s
smart device, but only 7% of respondents had direct
access to the app data, primarily that from Easy Diet Diary or MyFitnessPal, which allowed patients to export
or share the data with their dietitian.
Patients who use apps
A majority (72%) of dietitians reported that their patients
had asked about or were using health apps at their own
discretion, and these patients were typically adults under
the age of 45 years (64%). Most respondents reported
that patients from both sexes had asked them about or
self-initiated use of health apps (53%). Weight (76%) was
the primary health concern of these patients. Other concerns included general healthy eating (39%), diabetes
(38%) and issues related to the FODMAP (Fermentable,
Oligo-, Di-, Mono-saccharides And Polyols) diet (35%).
Among these patients, calorie counting apps were most
asked about or used (71%), such as MyFitnessPal (89%)
(Table 5), followed by physical activity or sleep apps
(41%), such as Fitbit (61%) and MapMyRunTM (36%).
Barriers to using apps in practice
The barriers and reasons for why dietitians were not
using health apps in their practice were primarily not
having access to a smart device at work (51%) and a lack
of infrastructure, such as no WiFi to support the use of
apps (42%) (Fig. 2). Respondents also perceived that a
ª 2017 The British Dietetic Association Ltd.

lack of awareness about the best apps to recommend
(41%) was a barrier to using apps in practice. There were
no significant differences between reported barriers of
respondents who currently used and those not currently
using health apps in practice (P > 0.05).
Continuing professional development
Among respondents who recommended apps to
patients, knowledge about the apps to recommend was
mainly via personal use (77%), advice from another
dietitian (56%) and other patients (28%). Although the
majority (89%) of dietitians were interested in enhancing their knowledge about apps, only one-quarter
(24%) currently indicated continuing professional development as a source of knowledge about what apps to
recommend. Topics of particular interest were how to
incorporate health apps into dietetic practice (72%)
and accuracy or quality (including the credibility,
usability, and incorporation of behaviour change techniques) of current health apps (68%). Dietitians also
wanted information about the availability and range of
current health apps in app stores (65%), as well as
being kept informed about current research involving
health apps in dietetic practice (61%).
Table 6 presents the results of a behavioural analysis of
the use of health apps in dietetic practice conducted using
the COM-B model. Capabilities typically related to dietitians’ personal experiences with using apps and awareness
of what apps to recommend. Opportunities for using
apps were limited by an inadequate infrastructure and the
availability of smart devices, although dietitians were
motivated to use health apps in their practice. Subsequent
intervention recommendations are designed to address
the limitations identified in the each of the above components of the COM-B model.
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Table 3 Factors influencing use of health apps in patient care within
dietetic practice (n = 570) determined using univariate logistic
regression for unadjusted odds ratios
Factor

Odds ratio

Recommending health apps to patients
No
Referent
Yes
9.8
Personal use of health apps
No
Referent
Yes
3.3
Setting of dietetic practice
Private practice
Referent
Combination*
0.4
Hospital inpatient
0.2
Hospital outpatient
0.8
Nonclinical†
0.4
Country of dietetic membership
UK
Referent
Australia
2.2
New Zealand
3.9
Length of practice (years)
<1
Referent
1–5
1.1
5–10
1.3
10–20
1.1
>20
1.2
Age (years)
18–25
Referent
26–35
0.8
36–45
0.8
≥46
0.9
Sex
Male
Referent
Female
1.5

95% CI

P value

5.7–17.0

<0.0001

2.2–5.0

<0.0001

0.3–0.7
0.1–0.4
0.4–1.6
0.2–0.7

<0.0001
0.002
<0.0001
0.5
0.001

1.5–3.1
1.4–10.8

<0.0001
<0.0001
0.008

0.6–2.2
0.9–3.6
0.6–2.3
0.6–2.4

0.3
0.7
0.1
0.7
0.7

0.4–1.4
0.4–1.6
0.5–1.7

0.8
0.4
0.6
0.8

0.7–3.3

0.3

*Respondents were able to select all the different settings which they
worked in, therefore ‘combination of settings’ is the categorisation of
respondents working in a combination of hospital inpatient, outpatient and private practice settings, rather than only in one area.
†
Nonclinical settings included: Community, government and nongovernment organisations for public health, research/academia, sports
nutrition, corporate, food service management, indigenous health,
food industry, not currently working in dietetic practice.
CI, confidence interval.

Discussion
The present study provides valuable insights into the use
of smartphone health apps and other mHealth technologies by dietitians in the UK, Australia and New Zealand,
and also outlines intervention recommendations formulated against the COM-B system to support the adoption
of health apps into dietetic practice. Most dietitians used
health apps in patient care within their practice, mainly
as information resources, and approximately half used
text messaging for appointment-related purposes,
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Table 4 Factors influencing use of health apps in patient care within
dietetic practice (n = 570) determined using multivariate logistic
regression for adjusted odds ratios
Factor

Odds ratio*

Recommending health apps to patients
No
Referent
Yes
7.2
Personal use of health apps
No
Referent
Yes
2.5
Setting of dietetic practice
Private practice
Referent
Combination†
0.6
Hospital inpatient
0.3
Hospital outpatient
0.8
Nonclinical‡
0.6
Country of dietetic membership
UK
Referent
Australia
1.5
New Zealand
4.8

95% CI

P value

4.0–13.0

<0.0001

1.6–4.1

0.0001

0.3–1.1
0.1–0.6
0.4–1.9
0.3–1.1

0.01
0.12
0.0005
0.6
0.07

1.0–2.3
1.5–15.1

0.01
0.07
0.008

*Each factor was adjusted for all other variables in the table.
Respondents were able to select all the different settings which they
worked in, therefore ‘combination of settings’ is the categorisation of
respondents working in a combination of hospital inpatient, outpatient and private practice settings, rather than only in one area.
‡
Nonclinical settings included: Community, government and nongovernment organisations for public health, research/academia, sports
nutrition, corporate, food service management, indigenous health,
food industry, not currently working in dietetic practice.
CI, confidence interval.
†

although use for behaviour change was less common.
Training, education and advocacy were identified as factors to facilitate the incorporation of health apps into dietetic practice and work systems.
Australian and New Zealand responding dietitians (approximately 5% of total membership) reported high rates
of using smartphone diet and nutrition apps in their practice and, although a lower rate was observed in the UK, it
remained at one in two dietitians. The uptake of health
apps by dietitians in this survey is twice that reported by
specialist sports dietitians (26), and this is possibly
explained by the limited availability of specialist sports
nutrition-related apps. Variations in smartphone ownership between countries (12) or temporal factors affecting
the availability and uptake of mHealth apps (13,14,30) may
also provide explanation of why health app uptake among
dietitians in this survey is higher than that of previous
surveys (25). Although it is possible that self-selection bias
favoured respondents who were app users or had an
interest in technology, our respondent characteristics are
comparable in age, sex and setting of practice to dietetic demographic data from their country of dietetic
membership (30,31).
ª 2017 The British Dietetic Association Ltd.

J. Chen et al.

Health apps and mHealth use by dietitians

Figure 1 Frequency of distribution of the uses of apps in patient care among app users in dietetic practice (n = 353). Note that respondents
were able to make multiple selections for this answer.

Table 5 Top 5 nutrition-related applications by country and combined, as recommended by dietitians and as of interest or self-initiated by
patients (as reported by dietitians)

Country
Rank

Australia (n = 288*; 242†)
App
%

Apps recommended by dietitians
1
Monash University Low
FODMAP Diet by
Monash University
(Australia)
2
Calorie Counter by
MyFitnessPal, Inc.
(USA)
3

4

Easy Diet Diary by
Xyris Software
(Australia)
Foodswitch by Bupa
Australia Health Pty
Ltd (Australia)

New Zealand (n = 22*; 20†)
App

%

UK (n = 168*; 151†)
App

%

Countries combined
(n = 478*; 413†)
App

%

63

Foodswitch New Zealand
by The George Institute for
Global Health (Australia)

68

Calorie Counter by
MyFitnessPal, Inc.
(USA)

67

Calorie Counter by
MyFitnessPal, Inc. (USA)

62

59

Calorie Counter by
MyFitnessPal, Inc. (USA)

55

56

Monash University Low
FODMAP Diet by Monash
University (Australia)

44

47

Monash University Low
FODMAP Diet by Monash
University (Australia)
Easy Diet Diary Calorie
Counter NZ by Xyris
Software (Australia)

36

Carbs and Cals –
Diabetes and Diet by
Chello Publishing
Limited (UK)
Coeliac UK – Gluten
Free app by Coeliac
UK (UK)
Monash University Low
FODMAP Diet by
Monash University
(Australia)
Calorie Counter & Diet
Tracker by Calorie
Count (USA)

11

Foodswitch Australia/
New Zealand (Australia)

31

8

Easy Diet Diary Australia/
New Zealand
by Xyris Software (Australia)

30

8

Carbs and Cals – Diabetes
and Diet by Chello Publishing
Limited (UK)

27

81

Calorie Counter by
MyFitnessPal, Inc. (USA)

79

46

Monash University Low
FODMAP Diet by Monash
University (Australia)

22

44

ControlMyWeight by
34 Carbs and Cals – Diabetes
CalorieKing Wellness
and Diet by Chello
Solutions (Australia)
Publishing Limited (UK)
Apps which patients were interested in or had self-initiated in use
1
Calorie Counter by
78 Calorie Counter by
MyFitnessPal, Inc.
MyFitnessPal, Inc. (USA)
(USA)
2
Monash University Low 32 Monash University Low
FODMAP Diet by
FODMAP Diet by
Monash University
Monash University
(Australia)
(Australia)
5
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32

18

85

30

Calorie Counter by
MyFitnessPal, Inc.
(USA)
Carbs and Cals –
Diabetes and Diet by
Chello Publishing
Limited (UK)
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Table 5. Continued

Country
Rank
3

4

5

Australia (n = 288*; 242†)
App
%
TM

ControlMyWeight by
CalorieKing Wellness
Solutions (Australia)
Calorie Counter & Diet
Tracker by Calorie
Count (USA)
Foodswitch by Bupa
Australia Health Pty
Ltd (Australia)

26

22

21

New Zealand (n = 22*; 20†)
App


Foodswitch New Zealand
by The George Institute for
Global Health (Australia)
Carbs and Cals – Diabetes
and Diet by Chello
Publishing Limited (UK)
ControlMyWeightTM by
CalorieKing Wellness
Solutions (Australia)

%
30

20

10

UK (n = 168*; 151†)
App
Calorie Counter & Diet
Tracker by Calorie
Count (USA)
My Diet Coach by
InspiredApps (A.L) Ltd
(USA)
My Food Diary by My
Food Diary (USA)

%
13

12

10

Countries combined
(n = 478*; 413†)
App
Carbs and Cals – Diabetes
and Diet by Chello Publishing
Limited (UK)
Calorie Counter & Diet Tracker
by Calorie Count (USA)
ControlMyWeightTM by
CalorieKing Wellness
Solutions (Australia)

%
21

18

16

*Number of dietitians recommending apps.
Number of dietitians reporting on behalf of patients.

†

Figure 2 Barriers and reasons for why dietitians do not use health apps in their practice (n = 570). Note that respondents were able to make
multiple selections for this answer.

App use in patient care was associated with recommending apps to patients, personal use of health apps
and the setting of dietetic practice (with dietitians in private practice being more likely to use apps compared to
those in the hospital inpatient setting) but not associated
with dietitian age, sex and length of practice. Our findings are consistent with earlier studies investigating the
factors that influence entrepreneurial dietitians’ use of
computers as a professional tool (32). Taken together, the
results suggest that familiarity with apps and the presence
of supportive environments are enablers of app use. Furthermore, differences in the funding schemes and infrastructural capacities (e.g. access to WiFi and workplace
supplied smart devices) between private practice and the
National Health Service (NHS) could also account for the
higher uptake in private practice.
With 62% of US smartphone owners searching for
information about a health condition on their phone (33),
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health apps could provide access to disease-management
relevant information. From this survey, health apps were
primarily used as an information resource, although the
material derived was mainly restricted to specific diets,
the calorie or carbohydrate content of foods, and suggestions for alternative food choices. Reviews of nutrition
apps have determined their limited functionality beyond
a food record (34), the limited provision of educational
material and recommendations on how to achieve healthy
dietary patterns (35,36), and inadequate considerations of
disease or patient-specific recommendations (37). Similarly, personalised patient education was largely absent
from the top functions of diabetes apps from commercial
app stores and those documented in the literature (24,38).
Although the provision of information may increase
knowledge of health behaviours, education alone is insufficient to promote behavioural self-management without
more theory-driven behaviour change techniques (39,40).
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Table 6 A behavioural analysis of the use of health applications (apps) in dietetic practice using the COM-B model, and intervention
recommendations for professional associations of dietitians and professional education providers to facilitate uptake of health apps by the dietetic
profession
COM-B component

Health applications (app) use in dietetic practice

Intervention recommendations

Physical capability

Most dietitians have personal experience with using
apps.
For those dietitians who have had less exposure to
health apps, increasing personal familiarity with apps
could increase their physical capabilities with using and
recommending apps.
Dietitians lack knowledge and awareness of the best
apps to recommend to their patients.

•
•

increase the skills and knowledge of dietitians: Pro•vide Toreviews
of new release health apps in member

Psychological
capability

•

newsletters regarding the scientific accuracy and quality
(including the credibility, usability, and incorporation of
behaviour change techniques) of the app.
Include a regular ‘spotlight’ section within member
newsletters reviewing the quality of popular commercial
health apps, and their applications in different nutrition
management areas.
Deliver training and education through continuing
professional development workshops, seminars and webinars, or short YouTube video-bites. Content should cover
basic features and functions of apps, utility of these different apps in dietetic practice and strategies for engaging
patients with health apps. Opportunities to use apps
should be included.
Develop a framework guiding dietitians in how to select
scientifically accurate nutrition and physical activity apps with
high usability features and behaviour change techniques.

•
•

•
Physical
opportunity

•

It appears that current practice environments do not
adequately support opportunities for health app use.
Some dietitians reported no access to smart devices at
work and a lack of infrastructure, such as Wi-Fi, especially within the hospital setting.
Health apps lack integration into dietetic practice,
particularly if apps require switching between different
information systems.

•

Social
opportunity

•

The second most common source of knowledge
about apps to recommend was via other dietitians.

Dietetic association-led advocacy for environmental
•restructuring
within health systems to promote the availability of smart devices in the workplace.

Dietitian-led app design, supported by professional asso•ciations,
in collaboration with app developers for the development of reputable practice-relevant health apps that are easily
incorporated into dietitians’ existing work systems, could
increase the opportunities to use apps in dietetic practice.
Collaborations with developers of existing health apps,
to form partnerships where client app data can be
exported into dietitians’ record systems for easy access and
viewing in consultations.
A social context which enables and encourages app
use could enhance uptake of apps by dietitians. This may
include communication through interest groups and forums to share ideas on app utility for nutrition care. Dietitians may be encouraged to use apps in practice if aware
their colleagues also engage with them.
Dietetic associations could partner with other health professionals (such as doctors, nurses, and other allied health
members) to promote greater use of apps in the workplace.

•
•

•
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Table 6. Continued
COM-B component

Health applications (app) use in dietetic practice

Intervention recommendations

Reflective motivation

Dietitians are interested in continuing professional
development, suggesting they are motivated to learn
about and use apps. Current evaluations include the perception that apps are expensive and hard to use.
Most respondents perceive that apps add value to
dietetic practice.
Use of apps in practice is associated with dietitians
recommending apps to patients. Thus automatic preformed assessments of the suitability of an app for
patients is linked with use.

•

Strategies used to increase physical and psychological
•capabilities
could be applied to influence the reflective and

Automatic motivation

•
•

automatic motivations of dietitians and increase their confidence with using and recommending apps in their practice.
To reshape any pre-existing negative evaluations of apps,
dietitians should receive greater education about the potential advantages that apps could offer in supporting practice
and enabling patients to more effectively self-manage their
health. It is also important that dietitians have an understanding of the disadvantages and limitations of current apps, to
minimise potential feelings of threat in relation to apps.
Increasing dietitians’ understanding and awareness of
the effectiveness of app use through evidence summaries

•

•
The only behaviour change strategy present in many
health apps is self-monitoring (24,35,41–45). Yet, it is recognised that self-monitoring is more effective at changing
healthy eating and physical activity behaviours when
accompanied by at least one additional technique derived
from control theory (46). Specific goal setting is one such
technique, although few dietitians have reported using
health apps for this purpose. This may reflect how many
commercial apps only focus on a limited range of predefined goals (e.g. weight loss targets) but fail to allow users
to set other individualised health behavioural goals. One
such exception is Dietitians of Canada’s eaTracker, which
allows users to select from 87 ready-made behaviour
based goals or to create their own goals (47). There is
potential for this gap to be bridged if the personalised
goals that dietitians negotiate with their patients could be
linked into health apps for subsequent self-tracking.
Health apps should not replace behavioural counselling
by dietitians but can complement it. Randomised controlled trials have shown that people receiving smartphone apps alone did not experience significant weight
loss (48,49). Instead, significant weight loss was observed
when mHealth or technology-based interventions were
used in conjunction with counselling (50), irrespective of
the intensity of counselling (48), or supported by education (51). Similarly, in diabetes care, mHealth interventions with patient and health professional interactions
were more likely to be effective in improving primary
outcomes, such as haemoglobin A1C (52). The input of
human coaches can provide patients with support to sustain engagement and adherence to mHealth interventions
(53)
and the feedback and tailored advice facilitates behaviour change.
Dietary assessment can often be a time-intensive component of the nutrition care process. With the majority
of nutrition apps being calorie counters, they are able to
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automatically convert food inputs into calorie and nutrient outputs (35). Studies have shown that dietary assessments conducted through mobile phones and nutrition
apps have similar validity and reliability (54), as well as
moderate to good correlations for measuring nutrition
and energy intakes (55). In a review of 23 dietary apps
that estimated energy intake, the mean energy variation
compared to conventional methods was 127 kJ (approximately 30 kCal; 95% confidence interval 45 to 299) (35).
This function of nutrition apps could be utilised to
reduce the time spent on dietary assessment and allow
dietitians to focus on behavioural counselling (56). However, this potential is not yet realised because many nutrition apps do not allow data sharing of food diary records
with dietitians (35). Therefore, the limited integration of
apps in current dietetic work makes it difficult for dietitians to view and access records when conducting dietary
assessments.
Differences in the structure of health systems and practice settings across countries can influence the uptake and
use of apps with patients. Notable between-country variations included the popularity of the Monash University
Low FODMAP diet app as the top app recommended by
Australian dietitians, which is attributable to the predominance of irritable bowel syndrome cases presenting at private practices (57). Carbs and Cals was most popular
among British dietitians, which may be a result of more
diabetic patients being serviced by the dietitians working
in the NHS (58). However, MyFitnessPal consistently
retained its popularity, as also noted in other studies of
dietitians (25,26), their patients and the general public (29,59).
Of the free nonsubscription nutrition tracking mobile apps
reviewed in one study, MyFitnessPal was found to be the
most beneficial for promoting therapeutic lifestyle change
in patients with diabetes because of its extensive food database and ability to integrate with other apps and devices
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. However, the use of MyFitnessPal should be met
with caution because the food database is primarily US
sourced and not specific to other countries. Furthermore,
the cited study failed to account for other aspects of quality
(37)
, such as the incorporation of a limited array of behaviour change techniques (35).
Fitbit wearable activity trackers and MapMyRunTM
were the top physical activity apps recommended, in
agreement with findings from previous studies (29,59).
Efforts to increase physical activity are also important in
the management of chronic disease (4,7). Although dietitians were comfortable in recommending nutrition apps,
only half of those recommending apps suggested a physical activity app. This may be because of insufficient
knowledge about the types of physical activity apps and
wearables on the market, or the assumption that physical
activity advice is outside the scope of dietetic practice.
Unlike nutrition apps, which require manual logging of
diet, physical activity apps can passively track activities by
linking to wearable devices or smartphone accelerometers.
One study found that, for each additional day of physical
activity logging, a weight loss of 0.03 kg could be
achieved, whereas the number of days food was logged
was not significantly associated with weight loss (50).
Dietitians should seek to include physical activity apps in
their practice and professional education is indicated to
increase dietitians’ competency at recommending physical
activity apps.
Harnessing mHealth is not only limited to smartphone
apps, but also can encompass other functions of smartphones, such as text messaging. A meta-analysis showed
that, when text messaging was incorporated into health
behaviour change interventions for weight management,
intervention participants lost a mean of 2.56 kg compared
to 0.37 kg for controls. (60). With regard to diabetes, individuals receiving support or education via mobile phones
using text messaging demonstrated significant improvements in glycaemic control as measured by haemoglobin
A1c (61,62). Yet, despite the evidence, there is an underutilisation of text messaging in dietetic practice to remind
patients of their goals, motivate change or monitor progress. Rather, text messaging is widely used for making
appointments. Understandably, private practice constraints in time and reimbursement funding may limit a
dietitian’s ability to send text messages to patients, and
the use of automated tailored text messages could provide
reminders and motivation for patients.
mHealth technologies and health apps are accepted
among patients in their chronic disease management (63)
and users perceive them to be effective in promoting
healthy eating and exercise (64). However, a growing
number of evaluations describe the need for a greater
evidence base for diabetes (23,38,42,65) and nutrition or
(37)
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physical activity apps (35,41,43,45,66–74). Therefore, to prevent patients from being misguided by false information,
dietitians need to be well informed about the quality
and effectiveness of apps that can be recommended to
their patients. Training through professional organisations is needed to keep dietitians up-to-date with these
emerging mHealth technologies. For example, the Academy of Nutrition and Dietetics in the US provides app
reviews conducted by registered dietitians, which are
included in their Food & Nutrition magazine (75). Furthermore, as highlighted in the key recommendations
based on the COM-B system, there is a place for dietetic
associations to engage in advocacy regarding the creation
of supportive practice environments for the use of
health apps.
Although concerted attempts were made to achieve a
representative sample across all countries, a low response
rate and selection bias are limitations of the present study.
Those dietitians who were more technologically aware
may have been more likely to respond compared to nonresponders; however, as stated previously, the profile of
respondents was similar to the demographic characteristics
of the broader dietetic profession (30,31). Additionally, we
did not survey patients directly to investigate their use of
health apps, and understanding was only extrapolated
from dietitian-reported data. In future studies, it would be
interesting to compare the prevalence and perception of
health app use among patients with obesity and chronic
diseases against that of dietitians.
Conclusions
There is a high reported usage of smartphone health apps
in dietetic practice. Health apps appear to support clinical
practice through the delivery of more patient-centred
functions, albeit not yet focusing on behaviour change.
Their benefits with respect to improving the efficiency of
dietetic service delivery, however, are not yet being realised. Because dietitians will encounter increasing numbers of patients interested in or self-initiating app use,
dietitians must develop an understanding of evidencedbased apps with good usability for use in practice. Dietetic associations have a role in providing training, education and advocacy to enable the profession to more
effectively engage with and implement apps into their
practice.
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5.3 Introduction to chapter
For dietitians to implement mHealth apps more routinely into patient care and to recommend
them to their patients requires an understanding of whether such apps are acceptable to
individuals in the public. Beyond the ratings of popular lifestyle and health apps provided by
major app stores, there is little known about the specific apps which individuals use. In
Chapter Five, a study was conducted to extrapolate what lifestyle and health apps were most
popular among individuals, how they tracked health behaviours, and to determine the
confidants with whom individuals were willing to share their personal health data.
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5.4 Abstract
Background: Smartphone lifestyle applications (apps) and wearable fitness-tracking devices
collect a wealth of data that could provide research insights to support prevention and
treatment of obesity and chronic diseases. The aim of this study was to pilot a survey to
explore patterns of behavioural tracking using smartphone lifestyle apps, and individuals’
willingness to share their app-generated data.
Methods: A cross-sectional, web-based survey was conducted within a university setting.
The 35-item survey asked participants about their self-tracking patterns; use of lifestyle apps
and wearable devices; how their self-tracked health data could be useful to them; and any
restrictions they would impose on sharing personal data. Responses were tabulated and
analysed for trends.
Results: The survey was completed by 101 participants. On average 3.1 (SD=1.9) health and
fitness apps were installed by current app users (n=85), with MyFitnessPal, MapMyRun,
Nike+ and Fitbit being most popular. Most participants were willing to share their personal
health data for research (77%). Those who did not normally share their health-tracking data
were more likely than ‘sharers’ to be concerned about privacy (OR=5.93; 95% CI 2.09 to
16.78), as were those not identifying with the ‘quantified-self’ movement compared to those
who were (OR=5.04; 95% CI 1.64 to 15.50).
Discussion: Participants were generally willing to share personal data, thus increasing the
potential for these data to inform public health research and for use in targeted personalised
program and intervention development.
Conclusions: Opportunities for partnerships between researchers and commercial appdevelopers or industry could improve public health research and practice.

Keywords: apps, data access, data sharing, mHealth, smartphone, public health
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5.5 Introduction
The obesity epidemic remains a global health concern, with 39% of adults overweight, and 13%
obese in 2014 1. Current projected trends among Organisation for Economic Cooperation and
Development countries indicate further increases in overweight and obesity 2, with a resultant
major global health and economic burden 2,3. Effective, low-cost and wide-reaching
interventions, together with supporting policies are required to halt and prevent obesity;
however, to date progress has been limited 4.

Smartphones and their associated functions and applications (apps) show potential as
platforms for the delivery of population-wide obesity-prevention programs, given their
accessibility, portability, and ease of use 5,6. The increase in smartphone ownership has
coincided with a proliferation of commercial smartphone apps 7, particularly in the health and
fitness area 8. These technologies will enable individuals to self-monitor behaviours and some
physiological measures, including food intake, exercise and glucose, and with the addition of
wearable devices, also track sleep, heart rate, and blood pressure 9, in real time and in a
passive and non-invasive manner. The mass accumulation of health, dietary and physical
activity data could inform personal and population health monitoring; determinant research of
behavioural patterns, lifestyle habits and chronic disease; and the formulation and evaluation
of interventions. However, the potential of these data are not being realised because of the
commercial limitation imposed on data access by researchers and health practitioners 10.
Further, the quality and evidence-base underpinning current obesity-management apps is
largely suboptimal 11-18. Thus, access to app-generated data could enable increased industry
and researcher collaboration to develop more effective evidence-based apps 10,19.
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There is also a gap in the understanding of community perceptions over mass data sharing.
With apps in particular, individuals have concerns over privacy protection 19, third party
access to data entered or passively captured by these apps 6, and the access of personal
information by apps 20, leading to over half of app users choosing to uninstall or not install an
app in the first place 21. Recent research in the U.S. – the Health Data Exploration Project
(HDEP) 10, has explored the barriers and opportunities for researchers in accessing health data
tracked on apps. Surveys of 465 individuals revealed that whilst privacy remained a primary
concern, overall individuals were willing to contribute their personal data for research
purposes, especially if the data would advance health knowledge. Given the potential for
these data to inform more targeted and personalised interventions for obesity prevention and
other chronic diseases, the task of understanding individuals’ opinions regarding personal
health data access is an important new area of research.

The aim of this study was to pilot a survey tool in preparation for dissemination as a larger
national survey. The goals of the pilot survey were to explore the patterns of behavioural
tracking of individuals using smartphone lifestyle apps and wearable devices; further, we
examined the purposes of app usage, and the attitudes and willingness of individuals towards
sharing their personal health data with researchers for the public good.

5.6 Methods
5.6.1 Study design

A cross-sectional, web-based survey was conducted within a university setting to assess the
perceptions of individuals towards the gathering and sharing of lifestyle data recorded on their
health and fitness smartphone apps, with researchers.
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5.6.2 Survey development

The “Individual Survey” from the HDEP, as developed by Patrick 10, was adapted for this
study. We focused on perceptions towards access of app-based dietary and physical activity
data. The 35-item survey included questions about participants’ self-tracking patterns; the
types of dietary and physical activity smartphone apps and wearable devices used; how their
own data could be useful to them; and their views on privacy and sharing of personal health
data. Participants were able to able to select from a list of 57 popular health and fitness apps,
as well as specify for themselves any other apps or devices they used. Basic demographic
information was also collected. The survey was offered online (SurveyMonkey, Palo Alto,
CA) between 13 October 2014 and 10 March 2015.

5.6.3 Sample recruitment

The Institutional Human Research Ethics Committee approved the study (approval number
2014/833; ethical approval, participant information statement and participant consent form
for this study are presented in Appendices 5.1 to 5.3). University staff and students were
invited to participate through advertisements on staff and student e-newsletters and through
the university website. As an incentive, participants were offered the chance to win a $200
Google Play or iTunes gift card.

5.6.4 Data analysis

Survey responses were tabulated and analysed for trends, and two open-ended questions were
thematically coded by reducing answers to a set of themes. Chi-squared tests (or Fisher’s
exact tests where appropriate) and odds ratios along with 95% confidence intervals were used
to identify participant attributes associated with willingness to share personal health data in
different contexts. A 4 x 2 contingency table analysis followed by Pearson’s Chi-squared test
was used to determine if there were any differences between related responses to two
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differently framed questions about the ownership of data. All statistical analyses were
conducted using SPSS, version 22.0.22

5.7 Results
5.7.1 Sample characteristics

The survey was attempted by 133 adults, with 32 excluded (one based on ineligible age <18
years old; two were duplicates; 29 had only partial data). Thus, a total of 101 completed
surveys were analysed.

Survey completers were mostly aged between 18 to 25 (n=67) and 26 to 35 years (n=26);
female (n=84); having completed secondary school (37%) or tertiary education (n=54); and
studying or working in healthcare and science-related fields (n=63) (Table 5.1). Ninety-four
participants indicated recording or tracking personal health data (‘trackers’). The majority did
not use social media-oriented websites to track their health data (n=83); did not share healthtracking records or notes with someone (either online or offline) – i.e. were ‘non-sharers
(n=67); however did identify themselves with the ‘quantified-self’ movement (n=60),
whereby technology such as apps and wearable devices are used to acquire and monitor data
on various aspects of their life.
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Table 5.1. Survey participant characteristics.
Characteristic (n=101)
Gender
Age

Education level

Male
Female
18-25 years old
26-35 years old
≥ 36 years old
≤ Year 12 qualifications
Certificate or Diploma (TAFE or business college)
Tertiary Education

Field of employment or studya
Health care and science-related fields
Health care, medical care, social care
Biomedical sciences
Pharmaceutical sciences
Veterinary science, animal welfare
Education
Education (all levels)
University-based academic research & teaching (all kinds)
Information-technology related and engineering fields/faculties
IT Information technology, consumer products and services
High tech' R&D including design of software, "apps", devices, social media
Telecommunication devices, products and services
Data Science & Data Analytics
Computer Science including software, digital products & services, social media
Engineering and manufacturing
Arts, Entertainment, Culture and other creative fields/faculties
Government (Federal, State, Local), law, policy
Not working or studying
Otherb
Recording or tracking personal health data
Tracker
Non-tracker
Sharing health tracking records or notes with someone – either online or offline
Sharer of data
Non-sharer of data
Quantified-self movement
Quantified-selfer
Non quantified-selfer
Social media websites to track data
User of social media oriented website to track data
Non-user of social media oriented website to track data
Popular apps
User of popular apps
Non-user of popular apps

%
17
83
66
26
8
39
8
53
63
42
14
5
2
34
22
12
26
9
4
2
4
3
4
15
11
6
4
93
7
34
66
59
41
18
82
95
6

a

Options do not equal 100% as individuals were able to give multiple selections
Other = Consumer devices, goods & services (everyday life); Financial Services; Administration;
Transport

b
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5.7.2 Patterns of tracking

Of the 94 ‘trackers’ of personal health data, 69 kept records and 25 simply kept track in their
head. The length of time these participants had been tracking varied – with 24 of the 94
participants tracking their data for 0-3 months; 11 for 4-6 months; 18 for 6-12 months; and 41
for over one year.

All 94 trackers kept track of their own weight, diet or exercise routine, with 39 tracking all the
time, and 55 tracking some of the time. Ninety of these 94 trackers indicated their tracking
was for improving quality of life, and not for a medical reason. The majority reported tracking
health changes through an app, phone tool or wearable devices (n=78), followed by keeping
track in their heads (n=19), using paper records, like a notebook or journal (n=14), using a
website or online tool (n=11), and few used a computer program, like a spreadsheet (n=5).

5.7.3 App use

On average 3.1 (SD=1.9) lifestyle apps or wearable devices had been used in the past year by
current app users (n=85), with a range from one to nine different apps devices used in
combination. Of the 91 lifestyle apps and wearable device options, MyFitnessPal (54%),
MapMyRun (26%), Nike+ (23%), and FitBit (22%) were the most frequently reported (Table
5.2).
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Table 5.2. Top 20 most popular lifestyle apps and wearable devices used by current app users
(n=85).
Lifestyle app
MyFitnessPal
MapMyRun
Nike+
FitBit
Sleep Cycle
CalorieCount
Couch-to-5k
RunKeeper
Daily workout apps
SleepTracker
Easy Diet Diary
Strava
Zombies, Run
Runastic
SparkPeople
WeightWatchers
Cronometer
Fitday
MyFoodDiary
Garmin App

na
47
22
19
18
15
13
12
9
8
7
6
5
5
4
4
4
3
3
3
3

a

selections do not add up to the total number of current app users as participants were allowed to
make multiple selections of the apps which they had used in the past year

A range of one to six different health topics were addressed by apps. Weight-management
specific topics were defined as apps covering physical activity (exercise, fitness, pedometer or
heart rate monitoring; and athletic activity or sport); nutrition (diet, food, calorie counter; and
alcohol); weight; and sleep. Other lifestyle topics included mood; meditation; menstruation;
and smoking. Tracking of all four weight-management topics was only observed in eight of
the 85 current app users. The most popular combination of health topics covered were
physical activity and nutrition (n=16), followed by physical activity, nutrition and weight
(n=12) (Figure 5.1).
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PN
PNW
P
N
PS
PNS
PNWS
Topic
Combinations PNSMed
PWS
PNMed
PNWMS
PSMed
PMS
Other combinations*

16
12
11
8
4
4
4
3
3
3
2
2
2
11

0
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Figure 5.1. Top combinations of different health topics addressed by the range of lifestyle
apps installed on current app users’ (n=85) phones.
Key: P=physical activity (athletic activity or sport, exercise, fitness, pedometer or heart rate
monitoring); N=nutrition (diet, food, calorie counter; and alcohol); W=weight; M=mood; S=sleep;
Med=meditation; Men=menstruation; Smok=smoking.
a
Other combinations included: PWMen; PNWMMed; PWSMed; PNWMSMed; NW; PNWMed; PMen;
PNWMSMen; NMMed; PSmok; PNMMed, whereby there was only one app user who used each
particular combination.

5.7.4 Use of personal health data

Of the 41 open-ended responses, user engagement with personal health data primarily were
for self-monitoring (n=27), which included using data for awareness and understanding
patterns (n=17), tracking progress over time (n=16) and long-term records (n=13). This was
followed by assessing trends (n=8), motivation enhancement (n=8), future planning (n=6) and
for comparison with others (n=3). Three individuals expressed the data was not useful or did
not matter to them.
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5.7.5 Ownership of personal health data

Overall, 69% of survey completers wanted to own their personal data, 27% did not care, and
only 4% reported not wanting to own this data. Figure 5.2 highlights that when asked about
sole personal ownership of data, around half of all participants (47%) believed that they
owned and should own their data, even when indirectly collected. Sharing of data ownership
with the company was agreed to by 34%, compared with only 3% believing in corporate
ownership of data. Even when the question was re-framed with the assumption that the data
belonged to the company who collected it, participants maintained their desire to be the sole
owners of their personal data (51%), with no significant differences observed between
responses to these two questions on ownership of data (χ2=2.47; P>0.05).

100

Percentage of participants

90
80
70
60
50

47

51

40

34

30

28
17

20
10

15
3

7

0
I believe that I do own
I should share
This is not something I
The company that
and should own all of ownership of my data
care about
collected my data owns
my data/ primary
with the company that
it (even though the
owner
collected my data or
data are about me)
visa versa

Responses
Figure 5.2. Perspectives on ownership of data when participants were asked two forms of the
question 1) whether participants believed they owned or should own the data, even when it
was collected indirectly (dark blue bars); or 2) whether the company collecting the data
owned it (light blue bars).
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5.7.6 Sharing data

The majority (n=67) of survey participants reported not sharing their health-tracking data. For
the 34 participants who shared data (‘sharers’), this was predominantly in person only and
never online (n=20), and three participants shared data on paper. In contrast, seven of the 34
sharers reported posting their self-tracking data on a secure public online website and four
tracked data on a private online site. Data sharers usually shared their data with family

Individuals who share data

(including spouse; n=26) or friends (n=25) (Figure 5.3).

34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2
0

26

25

12

12

5

5
3

Family
(including
spouse)

Friend

Health or
A personal
medical
trainer or
professional health coach
(includes
doctor, nurse,
therapist,
alternative
therapist)

Dietitian

A member of Social media
social group:
church,
community
association,
volunteer
group

Confidant
Figure 5.3. Confidants whom individuals (n=34)* shared their health tracking data with.
* Note: total selections exceed the number of participants answering this question, as individuals were
able to select all that applied.
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Overall, the majority of participants were open to sharing data collected about them for
research purposes (77%); and for researchers to understand social group behaviours (82%).
To donate their personal data to a public scientific database, the majority of participants
required privacy assurance (67%) – 15% of all participants requiring privacy in combination
with compensation (Figure 5.4). From the 46 open-ended responses to what constraints
participants would impose on the sharing of their health data, eight themes emerged –
maintaining anonymity; for research use only; privacy; compensation; not for commercial
purposes; ownership; transparency of use; and obtaining consent. Anonymity of personal
health data was viewed as somewhat, very, or extremely important by nearly 90% of
participants, and was the primary constraint on sharing of health data expressed by
participants (24 of the 46 (52%) open-ended responses). Participants also commented on not
wanting their data to be accessed or shared with third parties for advertising or commercial
purposes (n=6; 13%).

Percentage of participants

100
90
80
70
60
50
40
30
20
10
0

52

25
15

7

2

I would only share I would share my I would only share I would only share I would not share
my data if I were
data
my data if I had my data if I were
my data
assured privacy
BOTH
compensated for it
compensation AND
assurance of
privacy

Views on donating data
Figure 5.4. Participants’ views (n=101) about donating personal data to a public scientific
database.
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Table 5.3 indicates the participant characteristics associated with willingness to share
personal health data in different contexts. Compared to non-sharers, participants who already
shared their health-tracking records with someone were significantly more willing to sharing
their personal health data: to improve health research (P=0.002); to understand social health
and group behaviours (P=0.002); if they had interest in a topic of a scientific study (P=0.042);
in a scientific database (P=0.013); and in a public scientific database (P< 0.001) (Table 5.3).
Quantified-selfers were also significantly more willing to donate their personal data to a
public scientific database compared with non-quantified-selfers (P=0.013). No association
between the type of apps used (popular or not) and willingness to share was found.

Non-sharers were more concerned about privacy compared with sharers (OR=5.93; 95% CI
2.09 to 16.78); as were non-quantified-selfers compared with quantified-selfers (OR=5.04; 95%
CI 1.64 to 15.50). For quantified-selfers, offering modest monetary compensation for use of
their data, would increase their propensity to share compared with non-quantified-selfers
(OR=4.39; 95% CI 1.41 to 13.68).
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Table 5.3. Participant characteristics associated with willingness to share personal health data
in different contexts.
Participant Characteristics

Context of sharing
ChiP
personal health data squared (χ²)
Would you be open to sharing these kinds of data that were collected about you, for medical and/
or other research for better health?
Noa
Yesb
Non-sharer
22
45
9.05
0.002
Sharer
2
32
Non-quantified selfer
13
28
2.40
0.095
Quantified-selfer
11
49
Non-user of social-media oriented website
21
62
0.61
0.33
User of social-media oriented website
3
15
Non-user of popular apps
3
3
2.42
0.14
User of popular apps
21
74
Would you be willing to share your personal health and activity data with researchers who hope
to gain insight into social group behaviours related to health and well-being?
No
Yes
Non-sharer
18
49
8.45
0.002
Sharer
1
33
Non-quantified selfer
11
30
2.91
0.075
Quantified-selfer
8
52
Non-user of social-media oriented website
18
65
2.52
0.098
User of social-media oriented website
1
17
Non-user of popular apps
2
4
0.88
0.32
User of popular apps
17
78
Would you share your personal health and activity data for a specific scientific study, for
example, if you had an interest in the topic?
No
Yes
Non-sharer
11
56
3.91
0.042
Sharer
1
33
Non-quantified selfer
5
36
0.006
0.59
Quantified-selfer
7
53
Non-user of social-media oriented website
10
73
0.012
0.64
User of social-media oriented website
2
16
Non-user of popular apps
1
5
0.14
0.54
User of popular apps
11
84
Would you donate your personal health and activity data to a scientific database?
No
Yes
Non-sharer
20
47
5.67
0.013
Sharer
3
31
Non-quantified selfer
11
30
0.65
0.29
Quantified-selfer
12
48
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Participant Characteristics

Context of sharing
Chipersonal health data squared (χ²)
Non-user of social-media oriented website
20
63
0.46
User of social-media oriented website
3
15
Non-user of popular apps
3
3
2.69
User of popular apps
20
78
Would you donate your personal data to a public scientific database?
No
Yes
Non-sharer
58
9
13.69
Sharer
18
16
Non-quantified selfer
36
5
5.84
Quantified-selfer
40
20
Non-user of social-media oriented website
65
18
2.35
User of social-media oriented website
11
7
Non-user of popular apps
5
1
0.22
User of popular apps
71
24
a
b

P
0.37
0.13

<0.001
0.013
0.11
0.54

No = combined answers of unsure/ it depends; probably would not; and not at all
Yes = combined answers of definitely would and probably would

5.8 Discussion
This pilot study provides preliminary insight into health-tracking habits and individuals’
perceptions towards sharing their personal health data with researchers in Australia.
Smartphone apps were the primary medium through which individuals tracked their health
behaviours. The most popular apps were weight-management related and used predominantly
for self-monitoring. Whilst anonymity and privacy were recurring concerns raised by survey
respondents, individuals were generally open to sharing their personal health data with
researchers to improve health and to advance understanding of group behaviours.

Ninety-three percent of survey respondents reported recording or tracking their personal
health data. This is consistent with the 91% of individuals reported in the HDEP study 10, and
is more than the 69% of Americans who reported tracking in the Pew Foundation’s Tracking
for Health study in early 2013 23, albeit from a different population. These studies point to
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large population segments reporting they engaged with smartphone technology to keep track
of their health.

Frequent contact with an intervention has been suggested to support weight loss 11,24.
Amongst our participants, the reported length of health-tracking was variable. Three distinct
groups were identifiable: ‘initial’ trackers – those who had only just started tracking (0-3
months); ‘intermediary’ trackers – those having tracked between 4 months and a year; and
‘long-term’ trackers – those who were likely to be dedicated trackers, having tracked for an
extended period of time (over 1 year). Whilst a relatively large proportion of participants were
long-term trackers, our pilot survey did not capture whether tracking behaviours were
maintained in initial or intermediary trackers. However, it has been observed that health and
fitness app use declines rapidly over time and long-term retention rates are low. Retention
rates drop from 47% at 30 days, down to only 30% at 90 days, with frequency of use of these
apps at 2.7 times each week 25. One-quarter of downloaded health apps are used only once,
and three-quarters discontinued after the tenth use 26. In a study of a weight-loss app, selfmonitoring and app use declined over a six month period 27. If apps are to make any
contribution to improving health, clearly strategies to improve engagement are required.

There was variability in the number of apps used and the combination of health areas
addressed, revealing that individuals have personalised and diverse interests. The majority of
our current app users tracked between one and three components of their lifestyle – namely
exercise, nutrition and weight. Over time a range of topics may still be tracked as their
interests and focuses change, whilst those who simultaneously tracked multiple components
may do so with the intention of identifying associations between different behaviours and
health outcomes 28,29. Thus, multi-faceted systems which could integrate apps together 29, and
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provide early feedback regarding associations between factors 28 could assist individuals in
reflecting on behaviours and making appropriate healthy changes.

The most popular lifestyle apps and wearable devices were MyFitnessPal, MapMyRun, Nike+,
and FitBit, which is reflective of their commercial market rankings (e.g. Google Play store
and Apple App store). However, the majority of these popular health apps do not allow
individuals access to their data beyond what is presented via the commercial interface.
Consequently, individuals in the public are unable to study their data to discover actionable
improvements for their health behaviours 28,30,31, nor able to share their data unless other
third-party or intermediary apps are installed. As previously reported 13,32, the primary method
of user engagement with app data was limited to self-monitoring, with restricted functionality
for motivation enhancement or supporting behaviour planning. Further research into the best
user interfaces and employment of data mining and machine learning to provide more
personalised feedback should be instituted 33.

Concordant with trends observed in previous surveys 10,23, a third of our survey participants
expressed sharing their data and doing so predominantly in person. One fifth of sharers
reported posting their self-tracking data on a secure public online website. The intention to
gather information regarding collective health concerns 10, may explain the willingness to
share data with peers and the engagement with online health communities, such as
PatientsLikeMe 34. Newman et al. 35 identified social accountability as a key mechanism to
facilitate the maintenance of healthy behaviours, as there was reciprocal support and
motivation given amongst members.
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Half the participants believed they should own their data, with a third suggesting joint
ownership with the commercial providers. These attitudes reveal the disconnect between
individuals’ desires to own their data and the current reality whereby private companies stake
ownership over this data. There would be unprecedented opportunities for advancement in
health research if individuals were the primary owners of their data, especially given our
participants expressed willingness to share their health data with researchers. The public
willingness to contribute personal data for health research was also found in the HDEP;
however, additional stakeholder interviews with companies, revealed that health research was
not viewed as a primary business concern, and allowing researcher access to data would only
be considered after identifying potential commercial co-benefits.10

In our study, individuals who already shared their health notes with others were more willing
to share their personal health data for research purposes or to donate it to scientific databases.
These influences on the willingness to share data may be related to fewer concerns about
privacy or their current experience of sharing data. Those of the quantified-self movement
were more likely to donate personal health data to a public scientific database compared with
non-quantified-selfers. This is expected, given that quantified-selfers commonly engage in
sharing practices and experiences around tracking at conferences or through internet blogs or
discussion forums, in order to gain self-knowledge and insightful reflection for changes and
improvements 28,29.

Privacy and anonymity were the main barriers to sharing data. The greater emphasis placed
on privacy amongst those who were not ‘quantified-selfers’, or those who did not share their
data with someone, was translated into a privacy valuation 36. Even when offered modest
monetary compensation, these participants reported no increase in likelihood to sharing data
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in a scientific study. There was also an aversion to sharing data with third parties who may
use it for targeted advertising or for commercial profit, concerns which have also been
expressed previously 6,19. Indeed, there is justification for these privacy concerns, given that in
an evaluation of medical and health and fitness apps, the majority were found to pose at least
some potential damage through information security and privacy infringements 37. Privacy
will generate big challenges moving forward in this space of mobile health 38,39.

5.8.1 Limitations

Given the convenience sampling and the characteristics of the participants in this study, the
generalisability of these findings are limited. As recruited participants were volunteers and
those who likely to have had a pre-existing interest in health, the findings may have been
biased. Furthermore, with the small sample size, only bivariate analyses could be conducted,
thus limiting the correlates of individuals who were willing to share. Use of apps and health
tracking patterns differ between the healthy and those who live with chronic diseases 23, and
across different ages and generations 40. We suggest this pilot study be conducted on a larger
scale, across a diverse population.

5.8.2 Conclusions

The results of this pilot study indicated participants were willing to share personal data for
scientific and research purposes. Clearly, a national study of sufficient sample size is
warranted to generate valid representative perspectives towards app use and data sharing,
which could enable greater advocacy for researcher access to app-generated data. There is
opportunity for the development and piloting of partnerships between industry and research to
demonstrate the joint benefits of data sharing, both from the refinement and improvement of
commercial apps, and from increasing the scale on which data are collected.
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5.10 Conclusion to chapter
A larger national survey was not completed as part of this PhD. While the pilot survey
findings are not generalisable, this pilot has been able to establish alignment in the popularity
of nutrition-related lifestyle mHealth apps used by the public and those recommended by
dietitians, as reported in Chapter Four. Users believed that their self-monitored personal
health data was useful for gaining awareness, understanding of patterns of health behaviours,
as well as for examining progress over the long-term. Tracking of health behaviours and
outcomes, such as diet, physical activity and weight, were common among the public, with
the purpose of achieving an improved quality of life or a healthier lifestyle, rather than
necessarily for a medical reason. This is a possible reason for why personal health data was
more commonly shared with family and friends than medical or health professionals,
including dietitians. However, with the majority of participants in this study being younger,
they are unlikely to need to share this information with a doctor or dietitian.

Chapter Four and this chapter (Chapter Five) have presented quantitative results from
dietitians and the public’s use of apps. A qualitative approach is taken in the following two
chapters (Chapter Six and Chapter Seven) to determine what additional app features are
desirable to dietitians and the public and how app design could facilitate a greater level of
data sharing between patients and their dietitian or other health professionals.
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SMARTPHONE APPLICATIONS – DIETARY AND PHYSICAL ACTIVITY DATA ACCESS SURVEY
PARTICIPANT INFORMATION STATEMENT
(1) What is this study about?
You are invited to take part in a survey which will explore the attitudes of Australian adults towards
sharing the dietary, physical activity and sleep data recorded on health and fitness smartphone
applications (apps) with researchers. This information will help us understand the intersection
between health data gathering and sharing, and may enable future collaborations with technology
companies to access this health data to learn more about population health and lifestyle habits.
We are not asking you to provide your personal app data in this study, but instead to share your
opinions on whether if there was the opportunity, you would be willing to sharing you app data with
researchers.
This Participant Information Statement tells you about the research study. Knowing what is involved
will help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or
not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
You will be given a copy of this Participant Information Statement to keep.
(2) Who is running the study?
The study is being carried out by the School of Molecular Bioscience. Juliana Chen is conducting this
survey as part of Masters of Nutrition and Dietetics studies at The University of Sydney. This will take
Smartphone Applications – Dietary And Physical Activity Data Access Survey
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place under the supervision of Associate Professor in Clinical Nutrition and Dietetics, Margaret
Allman-Farinelli. The study will be conducted in collaboration with Professor Adrian Bauman from the
School of Public Health.
(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to complete an online survey, which can
be completed in 20 minutes at the location and time of your choice. You will be asked to provide
information on how you track your dietary and physical activity data, your willingness to share with
researchers the data that is gathered by these apps, and some basic demographic and lifestyle
information.
(4) How much of my time will the study take?
The survey is expected to take approximately 20 minutes to complete.
(5) Who can take part in the study?
Anyone from the University of Sydney – staff and students, can participate in this study. However,
you must be over the age of 18.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether
to participate will not affect your current or future relationship with the researchers or anyone else
at the University of Sydney.
If you decide to take part in the survey and then change your mind later or feel uncomfortable with
any of the questions, you are free to stop and exit the survey at any time. Your responses to any
questions will not be used in the research. Submitting your completed questionnaire is an indication
of your consent to participate in the study. You can withdraw your responses any time before you
have submitted the questionnaire. Once you have submitted it, your responses cannot be withdrawn
because they are anonymous and therefore we will not be able to tell which one is yours.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this survey.
(8) Are there any benefits associated with being in the study?
It is unlikely that you will benefit directly from taking part in this survey. However, your responses
could help our research team in future collaborations with technology companies that hold the
health data that people track, so we can learn more about population health and lifestyle habits.
If you choose to participate, upon completion of the survey, you have the option to be entered into a
draw to win a $200 iTunes or Google Play voucher, which will be drawn within one week of the final
date of the survey. The winner will be contacted via the email address that he or she has provided.
Participation in the draw is optional and any contact information you provide will be used for the
sole purpose of the draw.
(9) What will happen to information about me that is collected during the study?
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Your information will be stored securely and your all research records will be kept strictly
confidential, except as required by law and will only be accessible to the researchers. Study findings
may be published, but. The study findings will used to prepare student theses, and may submitted
for publication or presented at relevant conferences, but you will not be individually identifiable in
these publications
We will keep the information we collect for this study, and we may use it in future projects. Before
we do so, we will take out all the identifying information so that the people we give it to won’t know
whose information it is. They won’t know that you participated in the project and they won’t be able
to link you to any of the information you provided.
By providing your consent you are allowing us to use your information in future projects and to be
accessed in a public database. We don’t know at this stage what these other projects will involve. We
will seek ethical approval before using the information in these future projects. Your information will
only be used for the purposes outlined in this Participant Information Statement, unless you consent
otherwise.
(10)

Can I tell other people about the study?

Yes, you are welcome to tell other people about the study, and if they are interested in participating,
they can access the link to the survey and complete the questionnaire.
(11)

What if I would like further information about the study?

If you have any questions about the survey or about the study, please feel free to contact Masters
student Juliana Chen (jche6526@uni.sydney.edu.au).
(12)

Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us that you
wish to receive feedback by providing your email address at the end of the survey. This feedback will
be in the form of a short summary. You will receive this feedback after the study is finished.
(13)

What if I have a complaint or any concerns about the study?

Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney 2014/833. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
•
•
•

The Manager, Ethics Administration, University of Sydney:
Telephone: +61 2 8627 8176
Email: ro.humanethics@sydney.edu.au
Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 5.3 Participant consent form.
Discipline of Nutrition and Dietetics
School of Molecular Biosciences
Faculty of Science
ABN 15 211 513 464
ASSOCIATE PROFESSOR MARGARET ALLMANFARINELLI
Associate Professor, Clinical Nutrition and Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

SMARTPHONE APPLICATIONS – DIETARY AND PHYSICAL ACTIVITY DATA ACCESS SURVEY
PARTICIPANT CONSENT FORM
I, ................................................................................... [PRINT NAME], agree to take part in this
research study.
In giving my consent I state that:
 I understand the purpose of the study, what I will be asked to do, and any risks/benefits
involved.
 I have read the Participant Information Statement and have been able to discuss my
involvement in the study with the researchers if I wished to do so.
 The researchers have answered any questions that I had about the study and I am happy with
the answers.
 I understand that being in this study is completely voluntary and I do not have to take part. My
decision whether to be in the study will not affect my relationship with the researchers or
anyone else at the University of Sydney now or in the future.
 I understand that I can withdraw from the study at any time.
 I understand that my questionnaire responses cannot be withdrawn once they are submitted, as
they are anonymous and therefore the researchers will not be able to tell which one is mine.
 I understand that personal information about me that is collected over the course of this project
will be stored securely and will only be used for purposes that I have agreed to. I understand
that information about me will only be told to others with my permission, except as required by
law.
 I understand that the results of this study may be published, and that publications will not
contain my name or any identifiable information about me.
Smartphone Applications – Dietary And Physical Activity Data Access Survey
Version 1, 19/09/2014
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Would you like to receive feedback about the overall results of this study?
YES


NO



If you answered YES, please indicate your preferred form of feedback and address:
 Postal:

_______________________________________________________
___________________________________________________

 Email:

___________________________________________________

...................................................................
Signature

.............. ....................................................
PRINT name
..................................................................................
Date
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Appendix 5.4 Publication arising from this chapter.
Chen J, Bauman A, Allman-Farinelli M. A study to determine the most popular lifestyle
smartphone applications and willingness of the public to share their personal data for health
research. Telemed J E Health. 2016;22:655-665. DOI: 10.1089/tmj.2015.0159
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Abstract
Introduction: Smartphone lifestyle applications (apps) and
wearable fitness-tracking devices collect a wealth of data that
could provide research insights to support prevention and
treatment of obesity and chronic diseases. The aim of this
study was to pilot a survey to explore patterns of behavioral
tracking using smartphone lifestyle apps and individuals’
willingness to share their app-generated data. Methods: A
cross-sectional Web-based survey was conducted within a
university setting. The 35-item survey asked participants
about their self-tracking patterns; use of lifestyle apps and
wearable devices; how their self-tracked health data could be
useful to them; and any restrictions they would impose on
sharing personal data. Responses were tabulated and analyzed for trends. Results: The survey was completed by 101
participants. On average, 3.1 (standard deviation [SD] –1.9)
health and fitness apps were installed by current app users
(n = 85), with MyFitnessPal, MapMyRun, Nike+, and Fitbit
being most popular. Most participants were willing to share
their personal health data for research (77%). Those who did
not normally share their health-tracking data were more likely
than sharers to be concerned about privacy (odds ratio
[OR] = 5.93; 95% confidence interval [95% CI] = 2.09–16.78),
as were those not identifying with the quantified-self movement compared with those who were (OR = 5.04; 95% CI =
1.64–15.50). Discussion: Participants were generally willing
to share personal data, thus increasing the potential for these
data to inform public health research and for use in targeted
personalized program and intervention development. Conclusions: Opportunities for partnerships between researchers
and commercial app developers or industry could improve
public health research and practice.

DOI: 10.1089/tmj.2015.0159

Introduction

T

he obesity epidemic remains a global health concern,
with 39% of adults overweight and 13% obese in
2014.1 Current projected trends among Organization
for Economic Cooperation and Development countries
indicate further increases in overweight and obesity,2 with a
resultant major global health and economic burden.2,3 Effective, low-cost, and wide-reaching interventions, together with
supporting policies, are required to halt and prevent obesity;
however, to date, progress has been limited.4
Smartphones and their associated functions and applications
(apps) show potential as platforms for the delivery of populationwide obesity prevention programs, given their accessibility,
portability, and ease of use.5,6 The increase in smartphone
ownership has coincided with a proliferation of commercial
smartphone apps,7 particularly in the health and fitness area.8
These technologies will enable individuals to self-monitor behaviors and some physiological measures, including food intake,
exercise, and glucose, and with the addition of wearable devices,
also track sleep, heart rate, and blood pressure9 in real time and
in a passive and noninvasive manner. The mass accumulation
of health, dietary, and physical activity data could inform
personal and population health monitoring; determinant research of behavioral patterns, lifestyle habits, and chronic
disease; and the formulation and evaluation of interventions.
However, the potential of these data are not being realized because of the commercial limitation imposed on data access by
researchers and health practitioners.10 Furthermore, the quality
and evidence base underpinning current obesity management
apps are largely suboptimal.11–18 Thus, access to app-generated
data could enable increased industry and researcher collaboration to develop more effective evidence-based apps.10,19
There is also a gap in the understanding of community
perceptions over mass data sharing. With apps in particular,
individuals have concerns over privacy protection,19 thirdparty access to data entered or passively captured by these
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apps,6 and the access of personal information by apps,20
leading to over half of app users choosing to uninstall or not
install an app in the first place.21 Recent research in the United
States–the Health Data Exploration Project (HDEP),10 has explored the barriers and opportunities for researchers in accessing health data tracked on apps. Surveys of 465 individuals
revealed that while privacy remained a primary concern,
overall individuals were willing to contribute their personal
data for research purposes, especially if the data would advance health knowledge. Given the potential for these data to
inform more targeted and personalized interventions for
obesity prevention and other chronic diseases, the task of
understanding individuals’ opinions regarding personal health
data access is an important new area of research.
The aim of this study was to pilot a survey tool in preparation
for dissemination as a larger national survey. The goals of the
pilot survey were to explore the patterns of behavioral tracking
of individuals using smartphone lifestyle apps and wearable
devices; furthermore, we examined the purposes of app usage,
and the attitudes and willingness of individuals toward sharing
their personal health data with researchers for the public good.

Methods
STUDY DESIGN
A cross-sectional Web-based survey was conducted within
a university setting to assess the perceptions of individuals
toward the gathering and sharing of lifestyle data recorded on
their health and fitness smartphone apps with researchers.
SURVEY DEVELOPMENT
The Individual Survey from the HDEP, as developed by
Patrick,10 was adapted for this study. We focused on perceptions toward access of app-based dietary and physical activity
data. The 35-item survey included questions about participants’ self-tracking patterns; the types of dietary and physical
activity smartphone apps and wearable devices used; how
their own data could be useful to them; and their views on
privacy and sharing of personal health data. Participants were
able to select from a list of 57 popular health and fitness apps,
as well as specify for themselves any other apps or devices
they used. Basic demographic information was also collected.
The survey was offered online (SurveyMonkey, Palo Alto, CA)
between October 13, 2014, and March 10, 2015.
SAMPLE RECRUITMENT
The Institutional Human Research Ethics Committee approved the study (approval No. 2014/833). University staff
and students were invited to participate through advertisements on staff and student e-newsletters and through the

2 TELEMEDICINE and e-HEALTH A U G U S T 2 0 1 6

university Web site. As an incentive, participants were offered
the chance to win a $200 Google Play or iTunes gift card.
DATA ANALYSES
Survey responses were tabulated and analyzed for trends,
and two open-ended questions were thematically coded by
reducing answers to a set of themes. Chi-squared tests (or
Fisher’s exact tests where appropriate) and odds ratios (ORs)
along with 95% confidence intervals (95% CIs) were used to
identify participant attributes associated with willingness to
share personal health data in different contexts. A 4 · 2 contingency table analysis followed by Pearson’s chi-squared test
was used to determine if there were any differences between
related responses to two differently framed questions about
the ownership of data. All statistical analyses were conducted
using SPSS, version 22.0.22

Results
SAMPLE CHARACTERISTICS
The survey was attempted by 133 adults, with 32 excluded
(1 based on ineligible age <18 years; 2 were duplicates; 29 had
only partial data). Thus, a total of 101 completed surveys were
analyzed.
Survey completers were mostly aged between 18 and 25
years (n = 67) and 26 and 35 years (n = 26); female (n = 84);
having completed secondary school (37%) or tertiary education (n = 54); and studying or working in healthcare and
science-related fields (n = 63) (Table 1). Ninety-four participants indicated recording or tracking personal health data
(trackers). The majority did not use social media-oriented Web
sites to track their health data (n = 83) and did not share
health-tracking records or notes with someone (either online
or off-line), that is, they were nonsharers (n = 67); however,
they did identify themselves with the quantified-self movement (n = 60), whereby technology, such as apps and wearable
devices, is used to acquire and monitor data on various aspects
of their life.
PATTERNS OF TRACKING
Of the 94 trackers of personal health data, 69 kept records
and 25 simply kept track in their head. The length of time these
participants had been tracking varied—with 24 of the 94
participants tracking their data for 0–3 months; 11 for 4–6
months; 18 for 6–12 months; and 41 for over 1 year.
All 94 trackers kept track of their own weight, diet, or
exercise routine, with 39 tracking all the time and 55 tracking some of the time. Ninety of these 94 trackers indicated
their tracking was for improving quality of life, and not for
a medical reason. The majority reported tracking health
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Table 1. Survey Participant Characteristics continued

Table 1. Survey Participant Characteristics
CHARACTERISTIC (N = 101)

CHARACTERISTIC (N = 101)

N

N

Recording or tracking personal health data

Gender
Male

17

Tracker

Female

84

Nontracker

94
7

Sharing health-tracking records or notes with someone—either online or off-line

Age (years)
18–25

67

Sharer of data

34

26–35

26

Nonsharer of data

67

‡36

8

Education level
£Year 12 qualifications
Certificate or Diploma
(TAFE or business college)
Tertiary Education

39
8
54

Field of employment or studya
Healthcare and science-related fields

63

Healthcare, medical care, social care

42

Biomedical sciences

14

Pharmaceutical sciences

5

Veterinary science, animal welfare

2

Education

34

Education (all levels)

22

University-based academic research
and teaching (all kinds)

12

Information technology-related and
engineering fields/faculties

26

IT Information technology, consumer
products, and services

9

High-tech R&D, including design of software,
apps, devices, and social media

4

Telecommunication devices, products,
and services

2

Data Science and Data Analytics

4

Computer Science, including software,
digital products and services, and social media

3

Engineering and manufacturing

4

Arts, entertainment, culture, and other
creative fields/faculties

15

Government (Federal, State, Local), law, policy

11

Not working or studying
b

Other

6
4
continued /

Quantified-self movement
Quantified-selfer

60

Nonquantified-selfer

41

Social media Web sites to track data
User of social media-oriented
Web site to track data

18

Nonuser of social media-oriented
Web site to track data

83

Popular apps
User of popular apps
Nonuser of popular apps

6
95

a

Options do not equal 100% as individuals were able to give multiple
selections.

b
Other = Consumer devices, goods, and services (everyday life); Financial
Services; Administration; Transport.

apps, applications.

changes through an app, phone tool, or wearable devices
(n = 78), followed by keeping track in their heads (n = 19),
using paper records such as a notebook or journal (n = 14),
using a Web site or online tool (n = 11), and few used a computer program, such as a spreadsheet (n = 5).
APP USE
On average, 3.1 (standard deviation [SD] –1.9) lifestyle apps
or wearable devices had been used in the past year by current
app users (n = 85), with a range from one to nine different app
devices used in combination. Of the 91 lifestyle apps and
wearable device options, MyFitnessPal (54%), MapMyRun
(26%), Nike+ (23%), and FitBit (22%) were the most frequently
reported (Table 2). A range of one to six different health topics
were addressed by apps. Weight management-specific topics
were defined as apps covering physical activity (exercise, fitness, pedometer, or heart rate monitoring and athletic activity
or sport); nutrition (diet, food, calorie counter, and alcohol);
weight; and sleep. Other lifestyle topics included mood; meditation; menstruation; and smoking. Tracking of all 4 weight
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Table 2. Top 20 Most Popular Lifestyle Apps and Wearable
Devices Used by Current App Users (n = 85)
LIFESTYLE APP

Na

MyFitnessPal

47

MapMyRun

22

Nike+

19

FitBit

18

Sleep Cycle

15

CalorieCount

13

Couch-to-5k

12

RunKeeper

9

Daily workout apps

8

SleepTracker

7

Easy Diet Diary

6

Strava

5

Zombies, Run

5

Runastic

4

SparkPeople

4

WeightWatchers

4

Cronometer

3

Fitday

3

MyFoodDiary

3

Garmin App

3

a

Selections do not add up to the total number of current app users as
participants were allowed to make multiple selections of the apps that they
had used in the past year.

management topics was only observed in 8 of the 85 current app
users. The most popular combination of health topics covered
was physical activity and nutrition (n = 16), followed by physical activity, nutrition, and weight (n = 12) (Fig. 1).
USE OF PERSONAL HEALTH DATA
Of the 41 open-ended responses, user engagement with
personal health data primarily was for self-monitoring (n = 27),
which included using data for awareness and understanding
patterns (n = 17), tracking progress over time (n = 16), and
long-term records (n = 13). This was followed by assessing
trends (n = 8), motivation enhancement (n = 8), future planning
(n = 6), and for comparison with others (n = 3). Three individuals expressed the data were not useful or did not matter
to them.
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OWNERSHIP OF PERSONAL HEALTH DATA
Overall, 69% of survey completers wanted to own their
personal data, 27% did not care, and only 4% reported not
wanting to own these data. Figure 2 highlights that when
asked about sole personal ownership of data, around half of all
participants (47%) believed that they owned and should own
their data, even when indirectly collected. Sharing of data
ownership with the company was agreed to by 34%, compared
with only 3% believing in corporate ownership of data. Even
when the question was reframed with the assumption that the
data belonged to the company who collected it, participants
maintained their desire to be the sole owners of their personal
data (51%), with no significant differences observed between
responses to these two questions on ownership of data (v2 =
2.47; p > 0.05).

SHARING DATA
The majority (n = 67) of survey participants reported not
sharing their health-tracking data. For the 34 participants who
shared data (sharers), this was predominantly in person only
and never online (n = 20) and 3 participants shared data on
paper. In contrast, 7 of the 34 sharers reported posting their
self-tracking data on a secure public online Web site and 4
tracked data on a private online site. Data sharers usually
shared their data with family (including spouse; n = 26) or
friends (n = 25) (Fig. 3).
Overall, the majority of participants were open to sharing data collected about them for research purposes (77%)
and for researchers to understand social group behaviors
(82%). To donate their personal data to a public scientific
database, the majority of participants required privacy
assurance (67%)—15% of all participants required privacy
in combination with compensation (Fig. 4). From the 46
open-ended responses to what constraints participants would
impose on the sharing of their health data, 8 themes emerged—
maintaining anonymity; for research use only; privacy; compensation; not for commercial purposes; ownership; transparency of use; and obtaining consent. Anonymity of personal
health data was viewed as somewhat, very, or extremely important by nearly 90% of participants and was the primary
constraint on sharing of health data expressed by participants
(24 of the 46 [52%] open-ended responses). Participants
also commented on not wanting their data to be accessed or
shared with third parties for advertising or commercial purposes
(n = 6; 13%).
Table 3 indicates the participant characteristics associated
with willingness to share personal health data in different contexts. Compared with nonsharers, participants who already
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scientific study ( p = 0.042); in a scientific database ( p = 0.013); and in a
public scientific database ( p < 0.001)
(Table 3). Quantified-selfers were
also significantly more willing to
donate their personal data to a public
scientific database compared with
nonquantified-selfers ( p = 0.013).
No association between the type of
apps used (popular or not) and willingness to share was found.
Nonsharers were more concerned
about privacy compared with sharers (OR = 5.93; 95% CI = 2.09–16.78)
as were nonquantified-selfers compared with quantified-selfers (OR =
5.04; 95% CI = 1.64–15.50). For
Fig. 1. Top combinations of different health topics addressed by the range of lifestyle apps
quantified-selfers, offering modinstalled on current app users’ (n = 85) phones. Key: P = physical activity (athletic activity or sport,
est monetary compensation for
exercise, fitness, pedometer, or heart rate monitoring); N = nutrition (diet, food, calorie counter,
and alcohol); W = weight; M = mood; S = sleep; Med = meditation; Men = menstruation;
use of their data would increase
Smok = smoking. aOther combinations included PWMen; PNWMMed; PWSMed; PNWMSMed; NW; their propensity to share comPNWMed; PMen; PNWMSMen; NMMed; PSmok; and PNMMed, whereby there was only one
pared with nonquantified-selfers
app user who used each particular combination. apps, applications.
(OR = 4.39; 95% CI = 1.41–13.68).
shared their health-tracking records with someone were significantly more willing to sharing their personal health data to improve health research ( p = 0.002); to understand social health and
group behaviors ( p = 0.002); if they had interest in a topic of a

Discussion
This pilot study provides preliminary insight into healthtracking habits and individuals’ perceptions toward sharing
their personal health data with researchers in Australia.

Fig. 2. Perspectives on ownership of data when participants were asked two forms of the question: (1) whether participants believed they owned or
should own the data, even when it was collected indirectly (dark gray bars); or (2) whether the company collecting the data owned it (light gray bars).
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Fig. 3. Confidants whom individuals (n = 34) shared their health-tracking data with. Note: Total selections exceed the number of participants answering this question as individuals were able to select all that applied.

Smartphone apps were the primary medium through which
individuals tracked their health behaviors. The most popular
apps were weight management related and used predominantly for self-monitoring. While anonymity and privacy
were recurring concerns raised by survey respondents, individuals were generally open to sharing their personal health

data with researchers to improve health and to advance understanding of group behaviors.
Ninety-three percent of survey respondents reported recording or tracking their personal health data. This is consistent with the 91% of individuals reported in the HDEP
study10 and is more than the 69% of Americans who reported

Fig. 4. Participants’ views (n = 101) about donating personal data to a public scientific database.
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Table 3. Participant Characteristics Associated with Willingness to Share Personal Health Data in Different Contexts
PARTICIPANT CHARACTERISTICS

CONTEXT OF SHARING PERSONAL
HEALTH DATA
No

CHI-SQUARED (v2)

p

Yes

Would you be open to sharing these kinds of data that were collected about you for medical and/or other research for better health?
Nonsharer

22

45

2

32

Nonquantified-selfer

13

28

Quantified-selfer

11

49

Nonuser of social media-oriented Web site

21

62

User of social media-oriented Web site

3

15

Nonuser of popular apps

3

3

21

74

Sharer

User of popular apps

9.05

0.002

2.40

0.095

0.61

0.33

2.42

0.14

Would you be willing to share your personal health and activity data with researchers who hope to gain insight into social group behaviors related to health and well-being?
Nonsharer

18

49

1

33

11

30

8

52

18

65

User of social media-oriented Web site

1

17

Nonuser of popular apps

2

4

17

78

Sharer
Nonquantified-selfer
Quantified-selfer
Nonuser of social media-oriented Web site

User of popular apps

8.45

0.002

2.91

0.075

2.52

0.098

0.88

0.32

Would you share your personal health and activity data for a specific scientific study, for example, if you had an interest in the topic?
Nonsharer

11

56

Sharer

1

33

Nonquantified-selfer

5

36

Quantified-selfer

7

53

10

73

User of social media-oriented Web site

2

16

Nonuser of popular apps

1

5

11

84

Nonuser of social media-oriented Web site

User of popular apps

3.91

0.042

0.006

0.59

0.012

0.64

0.14

0.54

5.67

0.013

0.65

0.29

0.46

0.37

Would you donate your personal health and activity data to a scientific database?
Nonsharer

20

47

3

31

Nonquantified-selfer

11

30

Quantified-selfer

12

48

Nonuser of social media-oriented Web site

20

63

3

15

Sharer

User of social media-oriented Web site

continued /
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Table 3. Participant Characteristics Associated with Willingness to Share Personal Health Data in Different Contexts continued
PARTICIPANT CHARACTERISTICS

CONTEXT OF SHARING PERSONAL
HEALTH DATA
No

Yes

3

3

20

78

Nonsharer

58

9

Sharer

18

16

Nonquantified-selfer

36

5

Quantified-selfer

40

20

Nonuser of social media-oriented Web site

65

18

User of social media-oriented Web site

11

7

5

1

71

24

Nonuser of popular apps
User of popular apps

CHI-SQUARED (v2)

p

2.69

0.13

13.69

<0.001

5.84

0.013

2.35

0.11

0.22

0.54

Would you donate your personal data to a public scientific database?

Nonuser of popular apps
User of popular apps

No = combined answers of unsure/it depends; probably would not; and not at all.
Yes = combined answers of definitely would and probably would.

tracking in the Pew Foundation’s Tracking for Health study in
early 2013,23 although from a different population. These
studies point to large population segments reporting that they
engaged with smartphone technology to keep track of their
health.
Frequent contact with an intervention has been suggested
to support weight loss.11,24 Among our participants, the reported length of health tracking was variable. Three distinct
groups were identifiable: initial trackers—those who had
only just started tracking (0–3 months); intermediary
trackers—those having tracked between 4 months and a year;
and long-term trackers—those who were likely to be dedicated trackers, having tracked for an extended period of time
(over 1 year). While a relatively large proportion of participants were long-term trackers, our pilot survey did not
capture whether tracking behaviors were maintained in
initial or intermediary trackers. However, it has been observed that health and fitness app use declines rapidly over
time and long-term retention rates are low. Retention rates
drop from 47% at 30 days down to only 30% at 90 days, with
frequency of use of these apps at 2.7 times each week.25 A
quarter of downloaded health apps are used only once, and
three-quarters discontinued after the 10th use.26 In a study of
a weight loss app, self-monitoring and app use declined over
a 6-month period.27 If apps are to make any contribution to
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improving health, clearly strategies to improve engagement
are required.
There was variability in the number of apps used and the
combination of health areas addressed, revealing that individuals have personalized and diverse interests. The majority
of our current app users tracked between one and three
components of their lifestyle—namely exercise, nutrition, and
weight. Over time a range of topics may still be tracked as their
interests and focuses change, while those who simultaneously
tracked multiple components may do so with the intention of
identifying associations between different behaviors and
health outcomes.28,29 Thus, multifaceted systems, which could
integrate apps together29 and provide early feedback regarding associations between factors,28 could assist individuals in
reflecting on behaviors and making appropriate healthy
changes.
The most popular lifestyle apps and wearable devices were
MyFitnessPal, MapMyRun, Nike+, and FitBit, which are reflective of their commercial market rankings (e.g., Google
Play store and Apple App store). However, the majority of
these popular health apps do not allow individuals access to
their data beyond what is presented through the commercial
interface. Consequently, individuals in the public are unable
to study their data to discover actionable improvements for
their health behaviors,28,30,31 nor able to share their data
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unless other third-party or intermediary apps are installed. As
previously reported,13,32 the primary method of user engagement with app data was limited to self-monitoring, with
restricted functionality for motivation enhancement or supporting behavior planning. Further research into the best user
interfaces and employment of data mining and machine
learning to provide more personalized feedback should be
instituted.33
Concordant with trends observed in previous surveys,10,23
a third of our survey participants expressed sharing their
data and doing so predominantly in person. One fifth of
sharers reported posting their self-tracking data on a secure
public online Web site. The intention to gather information
regarding collective health concerns10 may explain the
willingness to share data with peers and the engagement with
online health communities, such as PatientsLikeMe.34 Newman et al.35 identified social accountability as a key mechanism to facilitate the maintenance of healthy behaviors as
there was reciprocal support and motivation given among
members.
Half the participants believed they should own their data,
with a third suggesting joint ownership with the commercial providers. These attitudes reveal the disconnect between individuals’ desires to own their data and the current
reality whereby private companies stake ownership over
these data. There would be unprecedented opportunities for
advancement in health research if individuals were the
primary owners of their data, especially given that our
participants expressed willingness to share their health data
with researchers. The public willingness to contribute personal data for health research was also found in the HDEP;
however, additional stakeholder interviews with companies
revealed that health research was not viewed as a primary
business concern, and allowing researcher access to data
would only be considered after identifying potential commercial cobenefits.10
In our study, individuals who already shared their health
notes with others were more willing to share their personal
health data for research purposes or to donate it to scientific
databases. These influences on the willingness to share data
may be related to fewer concerns about privacy or their current experience of sharing data. Those of the quantified-self
movement were more likely to donate personal health data to
a public scientific database compared with nonquantifiedselfers. This is expected given that quantified-selfers commonly engage in sharing practices and experiences around
tracking at conferences or through internet blogs or discussion forums to gain self-knowledge and insightful reflection
for changes and improvements.28,29

Privacy and anonymity were the main barriers to sharing
data. The greater emphasis placed on privacy among those
who were not quantified-selfers, or those who did not share
their data with someone, was translated into a privacy
valuation.36 Even when offered modest monetary compensation, these participants reported no increase in likelihood to sharing data in a scientific study. There was also
an aversion to sharing data with third parties who may use
it for targeted advertising or for commercial profit, concerns which have also been expressed previously.6,19 Indeed, there is justification for these privacy concerns given
that in an evaluation of medical and health and fitness
apps, the majority were found to pose at least some potential damage through information security and privacy
infringements.37 Privacy will generate big challenges
moving forward in this space of mobile health.38,39
LIMITATIONS
Given the convenience sampling and the characteristics of
the participants in this study, the generalizability of these
findings is limited. As recruited participants were volunteers
and those likely to have had a pre-existing interest in health,
the findings may have been biased. Furthermore, with the
small sample size, only bivariate analyses could be conducted, thus limiting the correlates of individuals who were
willing to share. Use of apps and health-tracking patterns
differ between the healthy and those who live with chronic
diseases23 and across different ages and generations.40 We
suggest this pilot study be conducted on a larger scale, across
a diverse population.

Conclusions
The results of this pilot study indicated that participants
were willing to share personal data for scientific and research
purposes. Clearly, a national study of sufficient sample size is
warranted to generate valid representative perspectives toward app use and data sharing, which could enable greater
advocacy for researcher access to app-generated data. There is
opportunity for the development and piloting of partnerships
between industry and research to demonstrate the joint benefits of data sharing, both from the refinement and improvement of commercial apps and from increasing the scale on
which data are collected.

Acknowledgments
J.C., A.B., and M.A.F. contributed to the conception and
design of the study. J.C. conducted the research, analyzed
the data, and drafted the first version of the manuscript. A.B.

ª M A R Y A N N L I E B E R T , I N C .  VOL. 22

NO. 8  AUGUST 2016

TELEMEDICINE and e-HEALTH 9

CHEN ET AL.

and M.A.F. contributed to writing and editing the manuscript. M.A.F. had primary responsibility for the final content of the manuscript. All authors read and approved the
final manuscript.

14. Direito A, Dale LP, Shields E, Dobson R, Whittaker R, Maddison R. Do physical
activity and dietary smartphone applications incorporate evidence-based
behaviour change techniques? BMC Public Health 2014;14:646.
15. Gan KO, Allman-Farinelli M. A scientific audit of smartphone applications for
the management of obesity. Aust N Z J Public Health 2011;35:293–294.
16. Jeon E, Park HA, Min YH, Kim HY. Analysis of the information quality of Korean
obesity-management smartphone applications. Healthc Inform Res 2014;20:23–29.

Author Disclosure Statement
J.C. is a PhD student at The University of Sydney, funded by
the Australian Postgraduate Award scholarship, but declares
no personal or financial conflicts of interest. A.B. declares no
conflicts of interest. M.A.F. has developed food-based apps,
but not for weight management.

17. Pagoto S, Schneider K, Jojic M, DeBiasse M, Mann D. Evidence-based strategies
in weight-loss mobile apps. Am J Prev Med 2013;45:576–582.
18. West JH, Hall PC, Hanson CL, Barnes MD, Giraud-Carrier C, Barrett J. There’s an
app for that: Content analysis of paid health and fitness apps. J Med Internet
Res 2012;14:e72.
19. Lieffers JR, Vance VA, Hanning RM. Use of mobile device applications in
Canadian dietetic practice. Can J Diet Pract Res 2014;75:41–47.

REFERENCES

20. Australian Communications Consumer Action Network. App purchases by
Australian consumers, 2013. Available at https://accan.org.au/files/
App_purchases_by_Australian_consumers.pdf (last accessed August 4, 2014).

1. World Health Organization. Global status report on noncommunicable diseases
2014, 2014. Available at http://apps.who.int/iris/bitstream/10665/148114/1/
9789241564854_eng.pdf?ua=1 (last accessed July 27, 2015).

21. Boyles J, Smith A, Madden M. Privacy and data management on mobile devices,
2012. Available at www.privacylives.com/wp-content/uploads/2012/09/
PIP_MobilePrivacyManagement-092012.pdf (last accessed August 19, 2015).

2. Sassi F. Obesity and the economics of prevention: Fit not fat, 2010. Available at
www.oecd.org/els/health-systems/46044572.pdf (last accessed July 30, 2015).
3. Wang YC, McPherson K, Marsh T, Gortmaker SL, Brown M. Health and economic
burden of the projected obesity trends in the USA and the UK. Lancet
2011;378:815–825.
4. Roberto CA, Swinburn B, Hawkes C, et al. Patchy progress on obesity
prevention: Emerging examples, entrenched barriers, and new thinking. Lancet
2015;385:2400–2409.
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6.3 Introduction to chapter
Dietitians’ adoption of mHealth apps into their practice is increasing, yet there is little
research that has examined whether the current state of mHealth apps meet the needs of
dietitians in their practice and to support the nutrition care process with their patients. In this
chapter (Chapter Six), a qualitative investigation was undertaken with the open-ended
responses and feedback provided by the international dietitians surveyed in Chapter Four to
ascertain the necessary improvements to app design and functionality.
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6.4 Abstract
Background: Dietitians are engaging with mobile health (mHealth) technologies, particularly
diet and nutrition apps in their patient care. Despite the plethora of apps available, the
majority are not designed with a dietitian’s input.
Objective: The aim of this study was to identify the user preferences of dietitians in relation
to tools, resources, and design features for smartphone health apps that would support their
dietetic professional practice and their patients.
Methods: As part of a larger international Web-based survey of health-app use among
dietitians, three open-ended responses were included for specific exploration of app design
features and additional resources or tools that could guide the development of apps for use in
dietetic practice and patient care. Inductive thematic analysis of responses was conducted
using the qualitative data analysis program, NVivo version 11 (QSR International Pty Ltd), to
understand the design preferences and features valued by dietitians.
Results: The responses from 381 dietitian respondents were analysed. Five key themes were
identified. Dietitians wanted access to credible apps, suggesting that dietetic associations
should have greater involvement in reviewing and endorsing evidence-based apps for use in
dietary counselling. Improvements to the usability of apps, relating to their ease of use and
design, were also raised, since self-monitoring of dietary behaviours using existing nutrition
apps was deemed to be burdensome. Furthermore, apps providing dietitian-oriented support
were favoured, for example, those with the ability to streamline the dietary assessment
process, so that dietitians could spend more time on dietary counselling and negotiating
patient goals for dietary and lifestyle behaviour change. Provision of patient-oriented support,
such as functionality to tailor apps to patient-specific needs, was also considered important.
Finally, respondents valued apps that could integrate into their work systems to enhance the
quality of the dietitian-patient relationship.
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Conclusions: App developers should draw upon the features and characteristics valued by
dietitians to guide their development of apps that support dietetic practice and enhance patient
care. Moreover, to achieve better dietitian and patient-centred app design, it is imperative that
app developers take a collaborative approach with dietitians, their professional associations
and their patients.

Keywords: apps, app design, dietetics, mHealth, smartphone
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6.5 Introduction
Smartphone ownership among richer, developed countries is nearing ubiquity. According to
the Pew Research Centre, a median of 68% of adults in advanced economies reported owning
a smartphone in 2015 1 and 77% of smartphone owners had downloaded smartphone apps 2.
Alongside the digital age, the prevalence of obesity and its associated non-communicable
diseases has rapidly increased 3-5, leading to rising social, healthcare and economic costs 6.
Capitalising on the ubiquitous and accessible nature of smartphones and their associated apps,
mobile health (mHealth) strategies have the potential to provide cost-effective and scalable
healthcare solutions to manage the escalating burden of disease. In 2015, there were over
160,000 mHealth apps available in the major app stores (e.g. Google Play and Apple App
store) 7; approximately two-thirds of which targeted consumer health and wellness,
comprising diet and nutrition, fitness and other lifestyle and stress apps 8. However, industry
reports indicate that the majority of the 45,000 mHealth publishers had information
technology backgrounds 7. Even when publishers included additional team members with
medical competencies, often these members were not sourced from the traditional health care
industry 7.

Dietitians are trained and skilled experts in diet and nutrition 9 and have recognised roles in
delivering effective lifestyle interventions for weight management through the counselling of
health behaviours 10,11. Their expertise could provide app developers and mHealth publishers
with valuable insight into best practice treatment strategies to be incorporated into diet and
nutrition apps. Within the literature, some studies have documented the input of dietitians in
the development of apps intended for use by the public, such as the weight loss app My Meal
Mate 12 and the gestational weight monitoring app Eating4Two 13. There have also been a
number of apps designed by dietitians for use in research but have not yet been implemented
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for general usage by dietitians 14-17. Furthermore, since dietitians are using smartphone health
apps and other mHealth technologies in patient care 18-20, understanding their experiences may
enhance the ongoing development of apps to support the needs of dietetic practice.

There is a paucity of research that has investigated the design features and characteristics that
dietitians seek for inclusion in health apps to support their professional practice. One previous
study of Canadian dietitians examined factors affecting app use and recommendation in
practice. Factors that were found to affect app use and recommendation included those
relating to mobile devices and apps, the person and workplace; however, these findings were
more centred on the barriers to app use rather than specific app design recommendations 18.
Dietitians and consumers were consulted during the development of a health platform
designed for weight management, myPace 21; however, feedback was more relevant to the
specific design features of the platform. The app design preferences of mobile phone users
more generally, have been more commonly explored. Attractive user interfaces, structure,
ease of use, personalised features, and accessibility were valued in weight loss apps 22, and
usability, cost, and content quality were valued among wellness apps 23. Among physical
activity apps, some features desirable to users included automatic tracking and monitoring of
progress towards physical activity goals and an integrated music feature 24.

We have previously determined from an international survey that 62% of dietitians used
health apps, namely as an information resource and for patient self-monitoring 19. In particular,
MyFitnessPal and the Monash University Low FODMAP Diet apps were the most commonly
recommended by dietitians 19. This study reports on the qualitative findings from the larger
international survey and specifically aimed to identify dietitians’ user preferences regarding
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the tools, resources and design features to be included in smartphone health apps that would
support their dietetic practice and their patients.

6.6 Methods
6.6.1 Participants

This study was conducted with dietitians from the United Kingdom, Australia and New
Zealand. The dietetic associations for each respective country assisted in recruitment by
distributing a link to the Web-based survey via their weekly member electronic newsletters,
social media (Facebook) post, or emails directly to each of its members. Eligible participants
had to be a Registered Dietitian (United Kingdom, New Zealand) or Accredited Practising
Dietitian (Australia). The recruitment process has been described in more detail elsewhere 19.
Approval for this study was granted by the University Human Research Ethics Committee
(approval number 2015/701; ethics approval, participant information statements and
participant consent forms have been outlined in the appendices of Chapter Three and
Chapter Four).

6.6.2 Data collection

An interpretive paradigm was adopted by this study, which sought to understand the
individual experience and the meaning they attribute to their actions 25. As such, open-ended
questions were selected as the research method to elicit new and more diversified information,
especially on topics or experiences where there is limited information 26. Open-ended
questions also provide opportunities for respondents to share more rich and detailed opinions
than that which could be achieved with close-ended questions alone 26,27. Therefore, as part of
a larger cross-sectional survey aiming to investigate dietitians’ use of smartphone health apps
and other mHealth technologies in practice, the 3 open-ended questions shown in Textbox 1
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were included to allow more specific exploration of app design features and additional
resources or tools which could enable health apps to better support dietetic practice. Detailed
methods about the piloting and development of the survey have been described elsewhere 19,28.

Textbox 1. Open-ended questions included on health-app design features that would support
dietetic practice.
Questions
•

What's your ideal for how health apps for smart devices could be designed and can evolve
to be most effective in your dietetic practice?

•

What additional information, education, resources, or tools could be integrated into apps
to help you in your dietetic practice?

•

Do you have any other advice on what you see as features of a good app, for our teams
working on developing apps for smart devices relevant to dietetic practice?

6.6.3 Data analyses

Inductive thematic analysis, guided by the framework described by Braun and Clarke 29, was
applied to the survey questions. This involved 6 phases: (1) familiarisation with the data, (2)
initial code generation, (3) searching for themes, (4) reviewing themes, (5) defining and
naming of themes, and (6) writing up of results. Coding of the responses was performed using
the NVivo qualitative data analysis software version 11 (QSR International Pty Ltd). One
researcher (JC) conducted the analysis, coding all the responses to allow for data immersion
and to obtain an overall sense of the entire dataset. Generated codes and subsequent themes
were checked through a process of ongoing discussion with a second researcher (MAF) who
was familiar with the data, before finalisation.
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6.7 Results
A total of 385 respondents attempted at least one of the 3 open-ended questions included in
the larger survey (Q1 n=354; Q2 n=291; Q3 n=234). An additional 185 respondents
completed the quantitative study but did not attempt any open-ended questions 19. Four
responses were excluded as they were non-attempts to the questions (e.g. ?, -, a, test), thus
responses from 381 respondents were analysed. Table 6.1 reports the respondent
characteristics. Respondents were mainly female (94.8%; 361/381) and aged between 26 and
35 years (41.7%; 159/381). The majority of respondents used health apps in patient care
(62.7%; 239/381) and recommended apps to their patients (84.5%; 322/381).

Table 6.1. Respondent characteristics profile (n=381).
Characteristics
Country of dietetic membership:

Gender:
Age (years):

Years in practice (years):

Setting of dietetic practicea:

UK
Australia
New Zealand
Female
Male
18-25
26-35
36-45
>46
<1
1-5
5-10
10-20
>20
Hospital: Inpatient
Hospital: Outpatient
Private Practice
Community
Government and nongovernment
organisations for public health
Otherb

n (%)
155 (40.7)
213 (55.9)
13 (3.4)
361 (94.8)
20 (5.2)
35 (9.2)
159 (41.7)
95 (24.9)
92 (24.1)
28 (7.3)
102 (26.8)
77 (20.2)
99 (26.0)
75 (19.7)
153 (40.2)
144 (37.8)
111 (29.1)
107 (28.1)
49 (12.9)
82 (21.5)
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Characteristics
Area of nutrition managementa:

Use of health apps in patient cared:
Recommend apps to patients:

Weight management
Diabetes
Gastroenterology
Nutrition support
Allergy and intolerances
Cardiology
Geriatrics
Pediatrics
Oncology
Mental health
Renal
Pregnancy/breast feeding
Otherc
Yes
No
Yes
No

n (%)
251 (65.9)
226 (59.3)
139 (36.5)
115 (30.2)
97 (25.5)
95 (24.9)
92 (24.1)
80 (21.0)
68 (17.8)
51 (13.4)
43 (11.3)
39 (10.2)
70 (18.4)
239 (62.7)
142 (37.3)
322 (84.5)
59 (15.5)

a

Respondents were able to make multiple selections for these questions.
Other categories includes responses with less than 10%: research/academia 7%, sports nutrition 4%,
corporate 4%, food service management 4%, indigenous health 4%, and food industry 1%
c
Other categories includes responses with less than 10%: sport nutrition 9%, neurology/ neurosciences
8%, and eating disorder 2%
d
Use of health apps in patient care is defined as dietitians using apps for specific purposes in the
nutrition care process (e.g. as an information resource, for patient self-monitoring, extra support for
patients, dietary assessment tool), and extends beyond recommending apps for patients to use in their
own self-management of health
b

Thematic analyses of the 3 open-ended questions identified 5 major themes: credibility,
usability, dietitian-oriented support, patient-oriented support and integration into dietitian
work systems, most with 2 or 3 associated subthemes. The key findings derived from each
theme are discussed. Quotes that are representative of the overall sample have been cited, and
where exceptions arose, those responses have also been presented.

6.7.1 Credibility

This theme captures dietitians’ uncertainty over the credibility of apps, making it difficult for
them to recommend apps to their patients. Greater reviewing and endorsement of credible
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evidence-based apps by dietetic associations and collaboration between app developers and
dietitians could improve the confidence of the profession in using and recommending apps in
dietetic practice.

6.7.1.1 Reviewing and endorsement of apps by dietetic associations

Respondents wanted health apps to be reliable sources of up-to-date evidence-based
information and to also have scientific evidence backing their efficacy. However, concerns
over the accuracy and validity of these apps produced considerable hesitation among
respondents when they were considering whether to recommend health apps to their patients.
This was particularly the case if apps were to be used as a standalone tool without the support
or guidance of a health professional.
However the accuracy of most apps is uncertain and so we always recommend
patients use them with caution and in conjunction with the information they receive
from us. [r295]

Some respondents were overwhelmed by the number and range of health apps available and
expressed difficulty in remaining up-to-date with those that were most relevant to their
practice and credible to recommend to patients. It was suggested that dietitian professional
bodies, such as dietetic associations, should review these apps and endorse those considered
to be credible and safe to their members.
As a registered dietitian we are also not able to promote one product above another
as per our code of conduct. It would be nice to have a product which has been
reviewed to be accurate and endorsed by a professional body such as the BDA
[British Dietetic Association] to enable more active promotion among patients. [r293]
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Respondents also suggested increased promotion and advertising of the best apps to
recommend, such as through distribution of dietetic approved lists of credible apps.
Continuing professional development activities, including training workshops, seminars or
webinars could also enhance the profession’s knowledge about the functions and features of
particular apps.

6.7.1.2 App developers to collaborate with dietitians

To design credible apps specific to the needs of dietetic practice, respondents proposed
greater involvement of dietitians in the app development process. Apps designed in
collaboration with dietitians or with dietetic associations were considered to be more
acceptable and trusted by the profession.
I have more faith in apps designed by dietitians for use by dietitians! [r287]
To have DAA [Dietitians Association of Australia] designed apps - at least the apps
are designed by an accredited association. [r209]

6.7.2 Usability

This theme explores the usability of health apps and the app design features which could
enhance their ease of use across a range of users, both for the dietitian and their patients.

6.7.2.1 Easy to use

Improvements in app functionality to make them more straightforward and easy to use was
prioritised by respondents, especially because more complex apps could cause confusion to
patients and detract from their use. With the time-constraints of consultations, respondents
also affirmed that apps had to be easy to download and set up.
Easy to use interface, not too complicated. One with minimal set up time (not one
million questions about your health to begin). [r46]
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In describing how food logging and inputting data into an app could be a tedious process for
patients, respondents suggested that features such as the ability to duplicate frequently
consumed meals and save favourite foods could be more readily incorporated. Tools such as
barcode scanners and voice-activated data logging could also make the logging process
quicker, easier, and simpler. Photo logging of meals was also proposed as a less-burdensome
alternative method to manual food logging in apps for patients. This method would be further
assisted with inclusion of other more advanced technologies, such as image recognition to
determine portion sizes or nutrient content of foods.

6.7.2.2 Usability for all

Respondents mentioned how apps should provide greater accommodation for a range of user
demographics, including different ages, literacy levels and familiarity with technology among
patients. Compatibility across different platforms, including both iOS and Android and across
a range of smart devices (e.g. smartphones, tablets, older phones) was also specified, since
lack of compatibility was a barrier to patient use of certain apps recommended by dietitians.
Equally available on both iOS and Android platforms - many of my younger patients
have Android and not all apps are supported on this platform. [r224]

It was also commented that apps that should work offline or on little data, particularly to
support dietitians servicing patients in remote or rural communities. Respondents also
encouraged developers to make apps available for free or at a low cost, citing that paid apps
inhibited app uptake by patients.
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6.7.2.3 App design

Simple, user-friendly app designs with easy to read fonts, and basic layout formats that were
still visually appealing were sought after by respondents. Respondents wanted textual
information and jargon to be minimised, opting for greater inclusion of visuals as a medium
for communicating information to patients. App developers were also recommended to create
“all-in-one” apps that could carry out multiple activities, citing greater convenience for both
the dietitian and their patients.
It would be useful to have an app that had a number of functions - food diary, calorie
counter, goal setting and physical activity tracker. It would be easier to recommend
one app than three or four to a patient. [r132]

However, others preferred to have separate apps that were specific to the nutritional
management requirements of their patients.
Less is often more. Don’t try to create an app that can do everything. Have one based
on weight loss, a different version for allergies/intolerances etc. [r146]

6.7.3 Dietitian-oriented support

This theme describes the app design considerations which should be addressed with regards to
dietary assessment and behaviour change, and the dietitian-specific tools which should be
implemented to support dietitian-oriented tasks.

6.7.3.1 Dietary assessment

Respondents recognised the potential of food diary apps to make the dietary assessment
process more streamlined through access to computed and analysed dietary information from
app food diaries, thus allowing more time to be spent on discussing strategies with the patient.
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Patient enters their dietary intake, a full nutritional analysis can be done by a
program with results e-mailed to the dietitian – reduces time of collecting and
analysis dietary info. [r198]

However, there was dissatisfaction with the current state of food diary apps. To ensure apps
accurately reflected the nutrient composition of the local food supply, respondents
emphasised that food databases had to be country-specific, rather than being primarily derived
from the US-based foods.
More UK relevant apps as a lot of apps tend to be USA-centric and foods in these
apps are USA-based which then means patient has to find most relevant food which
may be way off UK kcals. [r376]

Dietitians also sought after food-based apps, rather than nutrient-based apps, as this would be
more complementary to the dietary counselling advice provided by dietitians. Apps that
tracked adherence to dietary guideline recommendations or food groups, as opposed to solely
focusing on energy and nutrients were suggested.
Those that take food groups into account as opposed to macro- or micro-nutrients, e.g.
for 1 day there are 3 boxes to tick off, 1 box = a serve of milk/ milk product, 5 boxes
for veg etc. [r192]

Respondents also highlighted that photo functionalities within apps could enhance the dietary
assessment process, especially around the estimation and discussion of appropriate portion
sizes.
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It would be great if they could involve pictures of the meal so that I can assess
portions. Quite often patients underestimate portions... A visual diary can be a very
powerful tool even without kJ information. [r162]

6.7.3.2 Behaviour change

Health apps were predominantly reported as tools to promote patient self-monitoring,
although mainly of weight, diet and exercise. Respondents wanted greater flexibility in the
outcomes tracked, such that personalised and specific goals negotiated with the dietitian could
be entered into the app for patients to monitor. Respondents also communicated a desire for
the functionality of health apps to extend beyond mere tracking of health behaviours,
suggesting that a broader array of automated in-app feedback and encouragement based on
patient performance be included to facilitate behaviour change.
Offer suggestions when things aren’t going well and encouragement when things are,
e.g. recognises a goal has/has not been met. [r340]

Others described how health apps could provide extra support and motivation between
consultations. Implementation of push notifications or motivational messages derived from
the app could also provide reminders, prompt practice, and action to use the app to achieve
goals.

6.7.3.3 Dietitian-specific tools

Calculators for assisting with anthropometric assessment (e.g. body mass index) and
estimating energy and nutrient requirements were viewed as valuable tools for dietetic
practice. More specifically among respondents working in inpatient hospital settings, there
was demand for an app that could calculate and formulate enteral nutrition treatment plans.
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They could have the complete compendium of all nutritional feeds and used to work
out enteral provision based on calculated requirements inputted, i.e. fully functional
platform for calculating nutrition needs with stress factors and activity and then work
out the different ways of meeting those requirements with feeds. [r254]

Respondents also wanted apps to contain or link into practice guidelines, handbooks and
evidence-based information, such as Practice-based Evidence in Nutrition (PEN).

6.7.4 Patient-oriented support

This theme identifies two main strategies for improving patient-oriented support, namely,
through the option for tailoring apps to individual needs and by providing patient-specific
tools for self-management of health.

6.7.4.1 Tailored to patient

Respondents considered that the best apps would be modifiable to suit their own dietetic
practice and could be customised to adjust for individual patient preferences. Mostly,
respondents wanted personalisation to occur within the app and not just only in the settings.
For example, apps that could enable patient-negotiated tailored goals to be entered and
subsequently tracked were valued by respondents. Others suggested using virtual technologies
as a creative method for engaging patients on a personal basis.
The ability to personalise in some way - use of an avatar, background design, etc. (to
create some 'feel' for the app, and patient buy-in). [r302]

As dietitians often provide counselling over a range of nutrition management areas,
respondents desired apps that would support a range of their patient’s conditions (e.g.
cardiovascular disease, coeliac disease, diabetes, obesity). Respondents also highlighted a gap
211 | Chapter Six

in the apps that were available for renal patients. They suggested that apps tailored to this
patient group should provide analysis of key nutrients such as sodium, potassium, phosphate,
and fluids, to allow for the monitoring or management of kidney disease.
A good start would be a very simple app for adhering to a fluid restriction. Another
good option would be a traffic light system for potassium and phosphate foods, an app
for sodium restriction too would be good. [r218]

6.7.4.2 Patient-specific tools

To increase knowledge and empower patients to self-manage their health, respondents wanted
their patients to be able to access education resources on different health conditions and
nutritional recommendations directly from within the app and for the app to also link to other
internet resources. Built-in videos or podcasts in the app were also suggested as a more
engaging format to explain diet-disease relationships to patients.

It was also suggested that apps could provide meal or menu plans with attached recipes. This
information could then be used to generate shopping lists for general healthy eating and
specific diets. Tools that could help patients to make choices about healthier food alternatives,
particularly for snack options, or to determine whether a food was appropriate to special
dietary needs, were also perceived to be helpful to patients.
An app for helping food allergic patients choose safe packaged foods, which is
regularly updated as products frequently change. [r8]
Scan grocery items and it flashes Red, Amber or Green depending on the programed
nutrient to include or exclude from the diet. [r19]
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6.7.5 Integration into a dietitian work systems

This theme highlights how sharing of health-app data could improve patient-provider
communication and care through enabling greater integration of these mHealth technologies
into dietitian work systems.

6.7.5.1 Sharing of app data

To improve workflow, respondents commented that patient health-app data should be
sharable or exportable from apps for direct viewing in dietitian work systems, citing that
reviewing app records on a patient’s phone was impractical. Respondents suggested several
ways to share this data including email, Bluetooth synchronisation, record print-outs, and the
ability to upload records onto a website or platform. However, ensuring the security and
privacy of these app records was emphasised. The efficiency of work processes could also be
improved by app data linkage to electronic health records.
Direct links to patient's electronic health records for information exchange and
capture of information as part of their health records. The ability for patients to get
their results, see the goals we've agreed in consultations. [r249]

Dietitians also felt that having access to patient health-app data would improve patientprovider communication, as well as providing them with more opportunities to provide realtime feedback and support between consultations based on their patient’s monitoring.
Food diary which allows access remotely to patient information so that it can be
analysed before clinic or as concerns come up. [r279]
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6.8 Discussion
To our knowledge, this study is one of the first to identify design considerations, including
features and tools, for apps supportive of dietetic practice. Dietitians prioritised several design
aspects, including the credibility and usability, including ease of use and the design of apps.
Apps targeted towards dietitian- and patient-oriented support and that could integrate into
dietitian work systems were also regarded favourably. These findings provide guidance to app
developers about the fundamental characteristics to address while designing dietitian- and
patient-oriented apps.

Dietitians are guided by codes of professional conduct to provide evidence-based practice,
which extends also to the promotion of products, including health apps 30-32. However,
recommending apps in a professionally responsible way has been challenging since regulation
only exists for apps considered to be medical devices 33-35, and health and wellness apps are
left largely ungoverned. Furthermore, there are growing concerns over the credibility and
evidence-base of a range of mHealth apps that may be recommended in dietetic practice, such
as weight management 36-41, diabetes 42-44 and physical activity 45,46 apps. Some studies have
attributed the poor credibility of these apps to low health care professional involvement in app
development 38,41. Health care expert involvement in medical urology app development has
been found to positively influence app downloads, suggesting that collaboration with health
care specialists gives users greater assurance of the safety and credibility of an app 47. As such,
coinciding with our previous recommendations formulated on the basis of the COM-B model
19

, involvement of dietitians and dietetic associations in the development as well as reviewing

and subsequent endorsement of credible and reputable apps are necessary to enhance the
confidence of the profession and their patients in recommending and using apps, respectively.
Dietetic associations, such as Dietitians of Canada 48 and the US Academy of Nutrition and
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Dietetics 49 have headed the development and reviewing of credible apps for patient use and
to support the dietetic profession.

According to the Technology Acceptance Model, perceived usefulness and perceived ease-ofuse of a technology predicts users’ attitudes and behavioural intentions towards accepting the
technology, thus affecting subsequent technology use 50. Usability-related characteristics,
such as ease-of-use, were not only valued among our responding dietitians, but also were a
positive contributor to users’ ratings within app stores 51 and were valued by mobile phone
users in relation to wellness 23 and popular diet and weight loss apps 22,52. An app requiring
low effort to use is an imperative design consideration since both commercial and researcherdesigned health apps typically experience a rapid decline in app use over time and low longterm retention 53-55. Usability testing of a popular dietary app, MyFitnessPal, revealed users’
dissatisfactions over inconveniences in food logging and complex structure which resulted in
a loss of interest in using the app 56. Tools such as barcode scanners and image-based food
logging could minimise user burden and allow patients to maintain compliance with tracking,
while still providing valid measures of intake 57-59. Furthermore, to improve adoption of apps,
attractive user interfaces and simple to navigate designs should be included. In Web patient
portal use, Web aesthetic simplicity (i.e. cohesiveness, structure, and easiness to understand)
was a significant antecedent variable to patients’ acceptance and use of patient portals 60. App
developers also need to engage in more user-testing during the development of apps and
incorporate the service user feedback in an iterative design process to produce more dietitianand patient- oriented apps.

When considering that diet and nutrition apps can automatically calculate energy,
macronutrients, and micronutrient values from foods entered, apps present themselves as
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desirable tools to streamline and support dietitian-led dietary assessment. Yet, app developers
should re-evaluate the quantitative approaches to dietary assessment currently implemented
within apps, given that few dietitians consider apps as reducing the time for dietary
assessment 19 and apps currently appear to lack of effectiveness in improving diet quality 61.
Instead, assessing the overall diet quality and interpreting and translating these dietary
patterns into practical and meaningful food-based dietary advice would be more useful to both
dietitians and their patients. Echoing conclusions drawn in the literature 36-38,45,62-64, our
respondents recommended incorporation of a broader range of behaviour change techniques,
beyond self-monitoring. Notably, dietitians wanted apps to motivate patients and prompt them
to practice health behaviours which could remind and encourage ongoing progress towards
goals and encourage behaviour change. Inclusion of automated motivational text messages or
app push-notifications have been found to improve physical activity 65, and when
administered as part of a multi-component mHealth lifestyle intervention, prevented weight
gain and improved dietary behaviours 66.

As the health care system shifts away from the delivery of passive care to engaging patients as
partners in their own health care, health apps present real-time opportunities to support and
empower patients in making positive health behaviour choices outside dietetic consultations.
However, the absence of tailored goals and feedback is a major shortcoming identified in diet
and nutrition apps for weight management 37,38,41. The ability to input individualised goals
within an app, such as those negotiated with dietitians would enable the tracking of more
specific health behaviours relevant to the patient. There is only one known app – eaTracker
developed by the Dietitians of Canada 67 – that supports the personalisation of goals beyond
generic pre-set targets of energy intake and weight loss. Additionally, providing personalised
nutrition advice via mHealth technologies has been found to significantly improve selected
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dietary outcomes 68,69 and is an important consideration for developing effective apps. For
example, remote and real-time delivery of daily tailored feedback messages significantly
reduced energy and saturated fat intake, with changes maintained at 24 months 69. Use of
avatars might also be a method for personalising the user experience in apps. They have been
found to be a highly acceptable medium for modelling weight loss behaviours 70 and may
engage and motivate users to change behaviours, such as promoting delayed gratification and
dietary regulation 71 through embodying the patient’s ideal self.

Individuals have previously expressed that sharing health-app records with their health
professional would be useful to their care 72. Reports, however, indicate limited sharing of
these records with health professionals or dietitians 72,73, possibly attributed to individuals’
perceptions that health professionals had little interest in their health-app records 72. Contrary
to patient beliefs, our responding dietitians wanted access to their patients’ health-app records,
particularly to support the dietary assessment process. However, with few commercial
mHealth apps having the capability to export user data 8,38, reviewing of patient progress with
health apps has often been an infrequent and informal procedure for dietitians consisting of
verbal discussion rather than direct viewing of the health-app data 19. Enabling patients to
synchronise, share or export health-app data into their dietitian’s existing work systems could
enhance the two-way communication between dietitians and their patients. The increased
connectivity and access to records may create opportunities for dietitians to address patient
lapses and deliver more dynamic behavioural strategies to support patient compliance with
dietary recommendations. App developers also need to ensure that these functions integrate
seamlessly into current practice workflow to avoid imposing addition burdens on time and
effort for the dietitian in adopting new systems.
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6.8.1 Limitations

While some respondents explicitly specified having no additional feedback regarding app
design, it is not clear whether respondents who did not complete the open-ended questions
had no further comments because they were in fact satisfied with the current state of apps, or
whether they did not know what answers to provide, and so left a blank response. The crosssectional nature of this survey also poses the possibility of sampling biases, whereby greater
willingness to respond to the open-ended questions may have come from more interested
individuals and existing app users. However, the demographic profile of these respondents to
the open-ended questions is comparable with that of the larger international survey, which
was determined to be representative of the wider dietetic profession 19. Furthermore, although
adequate representation of the perspectives of nonusers is necessary, yet without experience in
using existing health apps, the scope of suggestions provided by non-app users may be limited.
If app developers perceive that the recommendations put forward regarding app design
features already exist, they may be less inclined to develop apps further to support dietitian
and patient needs. On the contrary, existing app users are likely to have richer and more
feasible recommendations to guide and improve app development and design. It should also
be noted that although understanding dietitian and user preferences may allow for more
suitable apps to be designed for dietetic practice, this does not necessarily guarantee treatment
effectiveness. Therefore, interventions studies are required to confirm which specific design
features will provide the most support to dietetic practice and elicit significant effects on
patient outcomes.

6.8.2 Conclusions

This study provides guidance to app developers of the features and characteristics of
smartphone health apps valued by dietitians, and highlights improvements for the design of
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health apps. In particular, dietitians asserted that apps should be credible and easy to use in
order for them to more effectively support dietetic practice and dietitian’s recommendations
of these apps. Greater collaboration between app developers and dietitians or their
professional associations were also viewed as critical for achieving dietitian and patientcentred app design and integration into dietitian work systems. However, further investigation
is required to determine the app features that offer the most support to dietitians in improving
patient health outcomes.
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6.10 Conclusion to chapter
To complement dietetic service delivery and for the advancement of nutrition care in the face
of the digital health movement, collaborative efforts between app developers and dietitians are
necessary to develop credible evidence-based apps that support the needs of dietitians and
their patients. In particular, given the wealth of health behaviour data captured by patientgenerated app records and the willingness of individuals to share this data revealed in
Chapter Five, greater connectivity and integration of apps into dietetic practice work systems
may improve patient-dietitian communication and patient care. Improving the usability of
apps for tracking dietary intake is important if patients are to use them to self-monitor their
intake and enable behavioural change. The following chapter (Chapter Seven) will describe a
study that assesses how well individuals can track their intake using a food logging app that is
the most popular with dietitians and the public. Their perceptions about the usability the app
will also be gathered.
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Appendix 6.1 Publication arising from this chapter.
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Abstract
Background: Dietitians are engaging with mobile health (mHealth) technologies, particularly with diet and nutrition apps in
their patient care. Despite the plethora of apps available, the majority are not designed with a dietitian’s input.
Objective: The aim of this study was to identify the user preferences of dietitians in relation to tools, resources, and design
features for smartphone health apps that would support their dietetic professional practice and their patients.
Methods: As part of a larger international Web-based survey of health-app use among dietitians, three open-ended responses
were included for specific exploration of app design features and additional resources or tools that could guide the development
of apps for use in dietetic practice and patient care. Inductive thematic analysis of responses was conducted using the qualitative
data analysis program, NVivo version 11 (QSR International Pty Ltd), to understand the design preferences and features valued
by dietitians.
Results: The responses from 381 dietitian respondents were analyzed. Five key themes were identified. Dietitians wanted access
to credible apps, suggesting that dietetic associations should have greater involvement in reviewing and endorsing evidence-based
apps for use in dietary counseling. Improvements to the usability of apps, relating to their ease of use and design, were also raised,
as self-monitoring of dietary behaviors using existing nutrition apps was deemed to be burdensome. Furthermore, apps providing
dietitian-oriented support were favored, for example, those with the ability to streamline the dietary assessment process, so that
dietitians could spend more time on dietary counseling and negotiating patient goals for dietary and lifestyle behavior change.
Provision of patient-oriented support, such as functionality to tailor apps to patient-specific needs, was also considered important.
Finally, respondents valued apps that could integrate into their work systems to enhance the quality of the dietitian-patient
relationship.
Conclusions: App developers should draw upon the features and characteristics valued by dietitians to guide their development
of apps that support dietetic practice and enhance patient care. Moreover, to achieve better dietitian and patient-centered app
design, it is imperative that app developers take a collaborative approach with dietitians, their professional associations, and their
patients.
(JMIR Mhealth Uhealth 2017;5(3):e40) doi:10.2196/mhealth.6945
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Introduction
Smartphone ownership among richer, developed countries is
nearing ubiquity. According to the Pew Research Center, a
median of 68% of adults in advanced economies reported
owning a smartphone in 2015 [1] and 77% of smartphone
owners had downloaded smartphone apps [2]. Alongside the
digital age, the prevalence of obesity and its associated
noncommunicable diseases has rapidly increased [3-5], leading
to rising social, health care, and economic costs [6]. Capitalizing
on the ubiquitous and accessible nature of smartphones and
their associated apps, mobile health (mHealth) strategies have
the potential to provide cost-effective and scalable health care
solutions to manage the escalating burden of disease. In 2015,
there were over 160,000 mHealth apps available in the major
app stores (eg, Google Play and Apple App store) [7];
approximately two-thirds of which targeted consumer health
and wellness, comprising diet and nutrition, fitness, and other
lifestyle and stress apps [8]. However, industry reports indicate
that the majority of the 45,000 mHealth publishers had
information technology backgrounds [7]. Even when publishers
included additional team members with medical competencies,
often these members were not sourced from the traditional health
care industry [7].
Dietitians are trained and skilled experts in diet and nutrition
[9] and have recognized roles in delivering effective lifestyle
interventions for weight management through the counseling
of health behaviors [10,11]. Their expertise could provide app
developers and mHealth publishers with valuable insight into
best practice treatment strategies to be incorporated into diet
and nutrition apps. Within the literature, some studies have
documented the input of dietitians in the development of apps
intended for use by the public, such as the weight loss app “My
Meal Mate” [12] and the gestational weight monitoring app
“Eating4Two” [13]. There have also been a number of apps
designed by dietitians for use in research but have not yet been
implemented for general usage by dietitians [14-17].
Furthermore, since dietitians are using smartphone health apps
and other mHealth technologies in patient care [18-20],
understanding their experiences may enhance the ongoing
development of apps to support the needs of dietetic practice.
There is a paucity of research that has investigated the design
features and characteristics that dietitians seek for inclusion in
health apps to support their professional practice. One previous
study of Canadian dietitians examined factors affecting app use
and recommendation in practice. Factors that were found to
affect app use and recommendation included those relating to
mobile devices and apps, the person and workplace; however,
these findings were more centered on the barriers to app use
rather than specific app design recommendations [18]. Dietitians
and consumers were consulted during the development of a
health platform designed for weight management, MyPace [21];
however, feedback was more relevant to the specific design
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features of the platform. The app design preferences of mobile
phone users more generally, have been more commonly
explored. Attractive user interfaces, structure, ease of use,
personalized features, and accessibility were valued in weight
loss apps [22], and usability, cost, and content quality were
valued among wellness apps [23]. Among physical activity
apps, some features desirable to users included automatic
tracking and monitoring of progress toward physical activity
goals and an integrated music feature [24].
We have previously determined from an international survey
that 62% of dietitians used health apps as an information
resource and for patient self-monitoring [19]. In particular,
MyFitnessPal and the Monash University Low FODMAP Diet
apps were the most commonly recommended by dietitians [19].
This study reports on the qualitative findings from the larger
international survey and specifically aimed to identify dietitians’
user preferences regarding the tools, resources, and design
features to be included in smartphone health apps that would
support their dietetic practice and their patients.

Methods
Participants
This study was conducted with dietitians from the United
Kingdom, Australia, and New Zealand. The dietetic associations
for each respective country assisted in recruitment by
distributing a link to the Web-based survey via their weekly
member electronic newsletters, social media (Facebook) post,
or emails directly to each of its members. Eligible participants
had to be a Registered Dietitian (United Kingdom, New Zealand)
or Accredited Practising Dietitian (Australia). The recruitment
process has been described in more detail elsewhere [19].
Approval for this study was granted by the University Human
Research Ethics Committee (approval number: 2015/701).

Data Collection
An interpretive paradigm was adopted by this study, which
sought to understand the individual experience and the meaning
they attribute to their actions [25]. As such, open-ended
questions were selected as the research method to elicit new
and more diversified information, especially on topics or
experiences where there is limited information [26]. Open-ended
questions also provide opportunities for respondents to share
more rich and detailed opinions than that which could be
achieved with close-ended questions alone [26,27]. Therefore,
as part of a larger cross-sectional survey aiming to investigate
dietitians’ use of smartphone health apps and other mHealth
technologies in practice, the 3 open-ended questions shown in
Textbox 1 were included to allow more specific exploration of
app design features and additional resources or tools which
could enable health apps to better support dietetic practice.
Detailed methods about the piloting and development of the
survey have been described elsewhere [19,28].
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Textbox 1. Open-ended questions included on health-app design features that would support dietetic practice.
Questions
What’s your ideal for how health apps for smart devices could be designed and can evolve to be most effective in your dietetic practice?
What additional information, education, resources, or tools could be integrated into apps to help you in your dietetic practice?
Do you have any other advice on what you see as features of a good app, for our teams working on developing apps for smart devices relevant to
dietetic practice?

Data Analyses

Results

Inductive thematic analysis, guided by the framework described
by Braun and Clarke [29], was applied to the survey questions.
This involved 6 phases: (1) familiarization with the data, (2)
initial code generation, (3) searching for themes, (4) reviewing
themes, (5) defining and naming of themes, and (6) writing up
of results. Coding of the responses was performed using the
NVivo qualitative data analysis software version 11 (QSR
International Pty Ltd). One researcher (JC) conducted the
analysis, coding all the responses to allow for data immersion
and to obtain an overall sense of the entire dataset. Generated
codes and subsequent themes were checked through a process
of ongoing discussion with a second researcher (MAF) who
was familiar with the data, before finalization.

A total of 385 respondents attempted at least one of the 3
open-ended questions included in the larger survey (Q1 n=354;
Q2 n=291; Q3 n=234). An additional 185 respondents completed
the quantitative study but did not attempt any open-ended
questions [19]. Four responses were excluded as they were
nonattempts to the questions (eg, ?, -, a, test), thus responses
from 381 respondents were analyzed. Table 1 reports the
respondent characteristics. Respondents were mainly female
(94.8%; 361/381) and aged between 26 and 35 years (41.7%;
159/381). The majority of respondents used health apps in
patient care (62.7%; 239/381) and recommended apps to their
patients (84.5%; 322/381).
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Table 1. Respondent characteristics profile (n=381).
Characteristics

n (%)

Country of dietetic membership
United Kingdom

155 (40.7)

Australia

213 (55.9)

New Zealand

13 (3.4)

Female

361 (94.8)

Male

20 (5.2)

18-25

35 (9.2)

26-35

159 (41.7)

36-45

95 (24.9)

>46

92 (24.1)

<1

28 (7.3)

1-5

102 (26.8)

5-10

77 (20.2)

10-20

99 (26.0)

>20

75 (19.7)

Hospital: Inpatient

153 (40.2)

Hospital: Outpatient

144 (37.8)

Private Practice

111 (29.1)

Community

107 (28.1)

Government and nongovernment organizations for public health

49 (12.9)

Otherb

82 (21.5)

Weight management

251 (65.9)

Diabetes

226 (59.3)

Gastroenterology

139 (36.5)

Nutrition support

115 (30.2)

Allergy and intolerances

97 (25.5)

Cardiology

95 (24.9)

Geriatrics

92 (24.1)

Pediatrics

80 (21.0)

Oncology

68 (17.8)

Mental health

51 (13.4)

Renal

43 (11.3)

Pregnancy/breast feeding

39 (10.2)

Otherc

70 (18.4)

Yes

239 (62.7)

Gender

Age (years)

Years in practice (years)

Setting of dietetic practicea

Areas of nutrition managementa

Use of health apps in patient cared
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Characteristics

n (%)
No

142 (37.3)

Yes

322 (84.5)

No

59 (15.5)

Recommend apps to patients

a

Respondents were able to make multiple selections for these questions.

b

Other categories includes responses with less than 10%: research/academia 7%, sports nutrition 4%, corporate 4%, food service management 4%,
indigenous health 4%, and food industry 1%.
c

Other categories includes responses with less than 10%: sport nutrition 9%, neurology/neurosciences 8%, and eating disorder 2%.

d

Use of health apps in patient care is defined as dietitians using apps for specific purposes in the nutrition care process (eg, as an information resource,
for patient self-monitoring, extra support for patients, dietary assessment tool), and extends beyond recommending apps for patients to use in their own
self-management of health.

Thematic analyses of the 3 open-ended questions identified 5
major themes: credibility, usability, dietitian-oriented support,
patient-oriented support, and integration into dietitian work
systems, most with 2 or 3 associated subthemes. The key
findings derived from each theme are discussed. Quotes that
are representative of the overall sample have been cited, and
where exceptions arose, those responses have also been
presented.

Credibility
This theme captures dietitians’ uncertainty over the credibility
of apps, making it difficult for them to recommend apps to their
patients. Greater reviewing and endorsement of credible
evidence-based apps by dietetic associations and collaboration
between app developers and dietitians could improve the
confidence of the profession in using and recommending apps
in dietetic practice.

Reviewing and Endorsement of Apps by Dietetic
Associations
Respondents wanted health apps to be reliable sources of
up-to-date evidence-based information and to also have scientific
evidence backing their efficacy. However, concerns over the
accuracy and validity of these apps produced considerable
hesitation among respondents when they were considering
whether to recommend health apps to their patients. This was
particularly the case if apps were to be used as a standalone tool
without the support or guidance of a health professional.
However the accuracy of most apps is uncertain and
so we always recommend patients use them with
caution and in conjunction with the information they
receive from us. [r295]
Some respondents were overwhelmed by the number and range
of health apps available and expressed difficulty in remaining
up-to-date with those that were most relevant to their practice
and credible to recommend to patients. It was suggested that
dietitian professional bodies such as dietetic associations should
review these apps and endorse those considered to be credible
and safe to their members.
As a registered dietitian we are also not able to
promote one product above another as per our code
of conduct. It would be nice to have a product which
has been reviewed to be accurate and endorsed by a
http://mhealth.jmir.org/2017/3/e40/
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professional body such as the BDA [British Dietetic
Association] to enable more active promotion among
patients. [r293]
Respondents also suggested increased promotion and advertising
of the best apps to recommend, such as through distribution of
dietetic approved lists of credible apps. Continuing professional
development activities, including training workshops, seminars,
or webinars could also enhance the profession’s knowledge
about the functions and features of particular apps.

App Developers to Collaborate With Dietitians
To design credible apps specific to the needs of dietetic practice,
respondents proposed greater involvement of dietitians in the
app development process. Apps designed in collaboration with
dietitians or with dietetic associations were considered to be
more acceptable and trusted by the profession.
I have more faith in apps designed by dietitians for
use by dietitians! [r287]
To have DAA (Dietitians Association of Australia)
designed apps - at least the apps are designed by an
accredited association. [r209]

Usability
This theme explores the usability of health apps and the app
design features which could enhance their ease of use across a
range of users, both for the dietitian and their patients.

Easy to Use
Improvements in app functionality to make them more
straightforward and easy to use was prioritized by respondents,
especially because more complex apps could cause confusion
to patients and detract from their use. With the time constraints
of consultations, respondents also affirmed that apps had to be
easy to download and set up.
Easy to use interface, not too complicated. One with
minimal set up time (not one million questions about
your health to begin). [r46]
In describing how food logging and inputting data into an app
could be a tedious process for patients, respondents suggested
that features such as the ability to duplicate frequently consumed
meals and save favorite foods could be more readily
incorporated. Tools such as barcode scanners and voice-activated
data logging could also make the logging process quicker, easier,
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and simpler. Photo logging of meals was also proposed as a
less-burdensome alternative method to manual food logging in
apps for patients. This method would be further assisted with
inclusion of other more advanced technologies, such as image
recognition to determine portion sizes or nutrient content of
foods.

Usability for All
Respondents mentioned how apps should provide greater
accommodation for a range of user demographics, including
different ages, literacy levels, and familiarity with technology
among patients. Compatibility across different platforms,
including both iOS and Android and across a range of smart
devices (eg, smartphones, tablets, older phones) was also
specified, since lack of compatibility was a barrier to patient
use of certain apps recommended by dietitians.
Equally available on both iOS and Android platforms
- many of my younger patients have Android and not
all apps are supported on this platform. [r244]
It was also commented that apps that should work offline or on
little data, particularly to support dietitians servicing patients
in remote or rural communities. Respondents also encouraged
developers to make apps available for free or at a low cost,
citing that paid apps inhibited app uptake by patients.

App Design
Simple, user-friendly app designs with easy to read fonts, and
basic layout formats that were still visually appealing were
sought after by respondents. Respondents wanted textual
information and jargon to be minimized, opting for greater
inclusion of visuals as a medium for communicating information
to patients. App developers were also recommended to create
“all-in-one” apps that could carry out multiple activities, citing
greater convenience for both the dietitian and their patients.
It would be useful to have an app that had a number
of functions - food diary, calorie counter, goal setting
and physical activity tracker. It would be easier to
recommend one app than three or four to a patient.
[r132]
However, others preferred to have separate apps that were
specific to the nutritional management requirements of their
patients.
Less is often more. Don’t try to create an app that
can do everything. Have one based on weight loss, a
different version for allergies/intolerances etc. [r146]

Dietitian-Oriented Support
This theme describes the app design considerations which should
be addressed with regard to dietary assessment and behavior
change and the dietitian-specific tools which should be
implemented to support dietitian-oriented tasks.

Dietary Assessment
Respondents recognized the potential of food diary apps to make
the dietary assessment process more streamlined through access
to computed and analyzed dietary information from app food
diaries, thus allowing more time to be spent on discussing
strategies with the patient.
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Patient enters their dietary intake, a full nutritional
analysis can be done by a program with results
e-mailed to the dietitian – reduces time of collecting
and analysis dietary info. [r198]
However, there was dissatisfaction with the current state of food
diary apps. To ensure apps accurately reflected the nutrient
composition of the local food supply, respondents emphasized
that food databases had to be country specific, rather than being
primarily derived from the US-based foods.
More UK relevant apps as a lot of apps tend to be
USA-centric and foods in these apps are USA-based
which then means patient has to find most relevant
food which may be way off UK kcals. [r376]
Dietitians also sought after food-based apps, rather than
nutrient-based apps, as this would be more complementary to
the dietary counseling advice provided by dietitians. Apps that
tracked adherence to dietary guideline recommendations or food
groups, as opposed to solely focusing on energy and nutrients
were suggested.
Those that take food groups into account as opposed
to macro- or micro-nutrients, eg, for 1 day there are
3 boxes to tick off, 1 box = a serve of milk/ milk
product, 5 boxes for veg etc. [r192]
Respondents also highlighted that photo functionalities within
apps could enhance the dietary assessment process, especially
around the estimation and discussion of appropriate portion
sizes.
It would be great if they could involve pictures of the
meal so that I can assess portions. Quite often patients
underestimate portions... A visual diary can be a very
powerful tool even without kJ information. [r162]

Behavior Change
Health apps were predominantly reported as tools to promote
patient self-monitoring, although mainly of weight, diet, and
exercise. Respondents wanted greater flexibility in the outcomes
tracked, such that personalized and specific goals negotiated
with the dietitian could be entered into the app for patients to
monitor. Respondents also communicated a desire for the
functionality of health apps to extend beyond mere tracking of
health behaviors, suggesting that a broader array of automated
in-app feedback and encouragement based on patient
performance be included to facilitate behavior change.
Offer suggestions when things aren’t going well and
encouragement when things are, eg, recognizes a goal
has/has not been met. [r340]
Others described how health apps could provide extra support
and motivation between consultations. Implementation of push
notifications or motivational messages derived from the app
could also provide reminders, prompt practice, and action to
use the app to achieve goals.

Dietitian-Specific Tools
Calculators for assisting with anthropometric assessment (eg,
body mass index) and estimating energy and nutrient
requirements were viewed as valuable tools for dietetic practice.
JMIR Mhealth Uhealth 2017 | vol. 5 | iss. 3 | e40 | p.6
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More specifically among respondents working in inpatient
hospital settings, there was demand for an app that could
calculate and formulate enteral nutrition treatment plans.
They could have the complete compendium of all
nutritional feeds and used to work out enteral
provision based on calculated requirements inputted,
ie, fully functional platform for calculating nutrition
needs with stress factors and activity and then work
out the different ways of meeting those requirements
with feeds. [r254]
Respondents also wanted apps to contain or link into practice
guidelines, handbooks, and evidence-based information, such
as Practice-based Evidence in Nutrition (PEN).

Chen et al
It was also suggested that apps could provide meal or menu
plans with attached recipes. This information could then be used
to generate shopping lists for general healthy eating and specific
diets. Tools that could help patients to make choices about
healthier food alternatives, particularly for snack options, or to
determine whether a food was appropriate to special dietary
needs, were also perceived to be helpful for patients.
An app for helping food allergic patients choose safe
packaged foods, which is regularly updated as
products frequently change. [r8]
Scan grocery items and it flashes Red, Amber or
Green depending on the programed nutrient to include
or exclude from the diet. [r19]

Patient-Oriented Support

Integration Into a Dietitian Work Systems

This theme identifies two main strategies for improving
patient-oriented support, namely, through the option for tailoring
apps to individual needs and by providing patient-specific tools
for self-management of health.

This theme highlights how sharing of health-app data could
improve patient-provider communication and care through
enabling greater integration of these mHealth technologies into
dietitian work systems.

Tailored to Patient

Sharing of App Data

Respondents considered that the best apps would be modifiable
to suit their own dietetic practice and could be customized to
adjust for individual patient preferences. Mostly, respondents
wanted personalization to occur within the app and not just only
in the settings. For example, apps that could enable
patient-negotiated tailored goals to be entered and subsequently
tracked were valued by respondents. Others suggested using
virtual technologies as a creative method for engaging patients
on a personal basis.

To improve workflow, respondents commented that patient
health-app data should be sharable or exportable from apps for
direct viewing in dietitian work systems, citing that reviewing
app records on a patient’s phone was impractical. Respondents
suggested several ways to share this data including email,
Bluetooth synchronization, record printouts, and the ability to
upload records onto a website or platform. However, ensuring
the security and privacy of these app records was emphasized.
The efficiency of work processes could also be improved by
app data linkage to electronic health records.

The ability to personalize in some way - use of an
avatar, background design, etc. (to create some 'feel'
for the app, and patient buy-in). [r302]
As dietitians often provide counseling over a range of nutrition
management areas, respondents desired apps that would support
a range of their patient’s conditions (eg, cardiovascular disease,
coeliac disease, diabetes, obesity). Respondents also highlighted
a gap in the apps that were available for renal patients. They
suggested that apps tailored to this patient group should provide
analysis of key nutrients, including sodium, potassium,
phosphate, and fluids, to allow for the monitoring or
management of kidney disease.
A good start would be a very simple app for adhering
to a fluid restriction. Another good option would be
a traffic light system for potassium and phosphate
foods, an app for sodium restriction too would be
good. [r218]

Patient-Specific Tools
To increase knowledge and empower patients to self-manage
their health, respondents wanted their patients to be able to
access to educational resources on different health conditions
and nutritional recommendations directly from within the app
and for the app to also link to other internet resources. Built-in
videos or podcasts in the app were also suggested as a more
engaging format to explain diet-disease relationships to patients.
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Direct links to patient's electronic health records for
information exchange and capture of information as
part of their health records. The ability for patients
to get their results, see the goals we've agreed in
consultations. [r249]
Dietitians also felt that having access to patient health-app data
would improve patient-provider communication, as well as
providing them with more opportunities to provide real-time
feedback and support between consultations based on their
patient’s monitoring.
Food diary which allows access remotely to patient
information so that it can be analyzed before clinic
or as concerns come up. [r279]

Discussion
Principal Findings
To our knowledge, this study is one of the first to identify design
considerations, including features and tools, for apps supportive
of dietetic practice. Dietitians prioritized several design aspects,
including the credibility and usability, including ease of use and
the design of apps. Apps targeted toward dietitian- and
patient-oriented support and that could integrate into dietitian
work systems were also regarded favorably. These findings
provide guidance to app developers about the fundamental
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characteristics to address while designing dietitian- and
patient-oriented apps.
Dietitians are guided by codes of professional conduct to provide
evidence-based practice, which extends also to the promotion
of products, including health apps [30-32]. However,
recommending apps in a professionally responsible way has
been challenging since regulation only exists for apps considered
to be medical devices [33-35], and health and wellness apps are
left largely ungoverned. Furthermore, there are growing
concerns over the credibility and evidence base of a range of
mHealth apps that may be recommended in dietetic practice,
such as weight management [36-41], diabetes [42-44], and
physical activity [45,46] apps. Some studies have attributed the
poor credibility of these apps to low health care professional
involvement in app development [38,41]. Health care expert
involvement in medical urology app development has been
found to positively influence app downloads, suggesting that
collaboration with health care specialists gives users greater
assurance of the safety and credibility of an app [47]. As such,
coinciding with our previous recommendations formulated on
the basis of the COM-B model [19], involvement of dietitians
and dietetic associations in the development as well as reviewing
and subsequent endorsement of credible and reputable apps are
necessary to enhance the confidence of the profession and their
patients in recommending and using apps, respectively. Dietetic
associations, such as Dietitians of Canada [48] and the US
Academy of Nutrition and Dietetics [49] have headed the
development and reviewing of credible apps for patient use and
to support the dietetic profession.
According to the Technology Acceptance Model, perceived
usefulness and perceived ease-of-use of a technology predicts
users’ attitudes and behavioral intentions toward accepting the
technology, thus affecting subsequent technology use [50].
Usability-related characteristics, such as ease-of-use, were not
only valued among our responding dietitians but also were a
positive contributor to users’ ratings within app stores [51] and
were valued by mobile phone users in relation to wellness [23]
and popular diet and weight loss apps [22,52]. An app requiring
low effort to use is an imperative design consideration since
both commercial and researcher-designed health apps typically
experience a rapid decline in app use over time and low
long-term retention [53-55]. Usability testing of a popular
dietary app, MyFitnessPal, revealed users’ dissatisfactions over
inconveniences in food logging and complex structure which
resulted in a loss of interest in using the app [56]. Tools such
as barcode scanners and image-based food logging could
minimize user burden and allow patients to maintain compliance
with tracking, while still providing valid measures of intake
[57-59]. Furthermore, to improve adoption of apps, attractive
user interfaces and simple to navigate designs should be
included. In Web patient portal use, Web aesthetic simplicity
(ie, cohesiveness, structure, and easiness to understand) was a
significant antecedent variable to patients’ acceptance and use
of patient portals [60]. App developers also need to engage in
more user-testing during the development of apps and
incorporate the service user feedback in an iterative design
process to produce more dietitian- and patient- oriented apps.
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When considering that diet and nutrition apps can automatically
calculate energy, macronutrients, and micronutrient values from
foods entered, apps present themselves as desirable tools to
streamline and support dietitian-led dietary assessment. Yet,
app developers should re-evaluate the quantitative approaches
to dietary assessment currently implemented within apps, given
that few dietitians consider apps as reducing the time for dietary
assessment [19] and apps currently appear to lack of
effectiveness in improving diet quality [61]. Instead, assessing
the overall diet quality and interpreting and translating these
dietary patterns into practical and meaningful food-based dietary
advice would be more useful to both dietitians and their patients.
Echoing conclusions drawn in the literature [36-38,45,62-64],
our respondents recommended incorporation of a broader range
of behavior change techniques, beyond self-monitoring. Notably,
dietitians wanted apps to motivate patients and prompt them to
practice health behaviors which could remind and encourage
ongoing progress toward goals and encourage behavior change.
Inclusion of automated motivational text messages or app push
notifications have been found to improve physical activity [65],
and when administered as part of a multicomponent mHealth
lifestyle intervention, prevented weight gain and improved
dietary behaviors [66].
As the health care system shifts away from the delivery of
passive care to engaging patients as partners in their own health
care, health apps present real-time opportunities to support and
empower patients in making positive health behavior choices
outside dietetic consultations. However, the absence of tailored
goals and feedback is a major shortcoming identified in diet
and nutrition apps for weight management [37,38,41]. The
ability to input individualized goals within an app, such as those
negotiated with dietitians would enable the tracking of more
specific health behaviors relevant to the patient. There is only
one known app—eaTracker developed by the Dietitians of
Canada [67]—that supports the personalization of goals beyond
generic pre-set targets of energy intake and weight loss.
Additionally, providing personalized nutrition advice via
mHealth technologies has been found to significantly improve
selected dietary outcomes [68,69] and is an important
consideration for developing effective apps. For example, remote
and real-time delivery of daily tailored feedback messages
significantly reduced energy and saturated fat intake, with
changes maintained at 24 months [69]. Use of avatars might
also be a method for personalizing the user experience in apps.
They have been found to be a highly acceptable medium for
modeling weight loss behaviors [70] and may engage and
motivate users to change behaviors, such as promoting delayed
gratification and dietary regulation [71] through embodying the
patient’s ideal self.
Individuals have previously expressed that sharing health-app
records with their health professional would be useful to their
care [72]. Reports, however, indicate limited sharing of these
records with health professionals or dietitians [72,73], possibly
attributed to individuals’ perceptions that health professionals
had little interest in their health-app records [72]. Contrary to
patient beliefs, our responding dietitians wanted access to their
patients’ health-app records, particularly to support the dietary
assessment process. However, with few commercial mHealth
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apps having the capability to export user data [8,38], reviewing
of patient progress with health apps has often been an infrequent
and informal procedure for dietitians consisting of verbal
discussion rather than direct viewing of the health-app data [19].
Enabling patients to synchronize, share, or export health-app
data into their dietitian’s existing work systems could enhance
the two-way communication between dietitians and their
patients. The increased connectivity and access to records may
create opportunities for dietitians to address patient lapses and
deliver more dynamic behavioral strategies to support patient
compliance with dietary recommendations. App developers also
need to ensure that these functions integrate seamlessly into
current practice workflow to avoid imposing addition burdens
on time and effort for the dietitian in adopting new systems.

Limitations
Although some respondents explicitly specified having no
additional feedback regarding app design, it is not clear whether
respondents who did not complete the open-ended questions
had no further comments because they were in fact satisfied
with the current state of apps, or whether they did not know
what answers to provide and so left a blank response. The
cross-sectional nature of this survey also poses the possibility
of sampling biases, whereby greater willingness to respond to
the open-ended questions may have come from more interested
individuals and existing app users. However, the demographic
profile of these respondents to the open-ended questions is
comparable with that of the larger international survey, which
was determined to be representative of the wider dietetic
profession [19]. Furthermore, although adequate representation
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of the perspectives of nonusers is necessary, yet without
experience in using existing health apps, the scope of
suggestions provided by non–app users may be limited. If app
developers perceive that the recommendations put forward
regarding app design features already exist, they may be less
inclined to develop apps further to support dietitian and patient
needs. On the contrary, existing app users are likely to have
richer and more feasible recommendations to guide and improve
app development and design. It should also be noted that
although understanding dietitian and user preferences may allow
for more suitable apps to be designed for dietetic practice, this
does not necessarily guarantee treatment effectiveness.
Therefore, interventions studies are required to confirm which
specific design features will provide the most support to dietetic
practice and elicit significant effects on patient outcomes.

Conclusions
This study provides guidance to app developers of the features
and characteristics of smartphone health apps valued by
dietitians and highlights improvements for the design of health
apps. In particular, dietitians asserted that apps should be
credible and easy to use in order for them to more effectively
support dietetic practice and dietitian’s recommendations of
these apps. Greater collaboration between app developers and
dietitians or their professional associations were also viewed as
critical for achieving dietitian and patient-centered app design
and integration into dietitian work systems. However, further
investigation is required to determine the app features that offer
the most support to dietitians in improving patient health
outcomes.

Acknowledgments
We thank the Dietitians Association of Australia, Dietitians New Zealand, and the British Dietetic Association for disseminating
the survey to their members, and all the dietitians who responded to the survey. Thanks also to Dr Quinn Grundy for her guidance
on conducting qualitative research.

Conflicts of Interest
None declared for all authors. However, MAF has developed food-based apps but not for weight management.

Authors' Contributions
JC, JL, AB, RH, and MAF contributed to the conception and design of the study. JC conducted the research, analyzed the data,
and drafted the first version of the manuscript. JL, AB, RH, and MAF contributed to writing and editing the manuscript. MAF
had primary responsibility for the final content of the manuscript. All authors read and approved the final manuscript.

References
1.

2.

3.

Poushter J. Pew Research Center. 2016. Smartphone ownership and internet usage continues to climb in emerging economies
URL: http://www.pewglobal.org/files/2016/02/pew_research_center_global_technology_report_final_february_22__.pdf
[WebCite Cache ID 6ln0kmluq]
Olmstead K, Atkinson M. Pew Research Center. 2015. Apps permission in the google play store URL: http://www.
pewinternet.org/files/2015/11/PI_-11-10_apps-permissions_FINAL.pdf [accessed 2016-03-30] [WebCite Cache ID
6ln0hibCZ]
NCD Risk Factor Collaboration. Trends in adult body-mass index in 200 countries from 1975 to 2014: a pooled analysis
of 1698 population-based measurement studies with 19·2 million participants. Lancet 2016 Apr 02;387(10026):1377-1396
[FREE Full text] [doi: 10.1016/S0140-6736(16)30054-X] [Medline: 27115820]

http://mhealth.jmir.org/2017/3/e40/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2017 | vol. 5 | iss. 3 | e40 | p.9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
4.

5.

6.

7.
8.

9.
10.

11.

12.
13.

14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24.

Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, regional, and national prevalence of
overweight and obesity in children and adults during 1980-2013: a systematic analysis for the global burden of disease
study 2013. The Lancet 2014 Aug;384(9945):766-781. [doi: 10.1016/S0140-6736(14)60460-8]
World Health Organisation. Geneva, Switzerland; 2014. Global status report on noncommunicable diseases 2014 URL:
http://apps.who.int/iris/bitstream/10665/148114/1/9789241564854_eng.pdf?ua=1 [accessed 2015-07-27] [WebCite Cache
ID 6aK4bMxZh]
Wang YC, McPherson K, Marsh T, Gortmaker SL, Brown M. Health and economic burden of the projected obesity trends
in the USA and the UK. Lancet 2011 Aug 27;378(9793):815-825. [doi: 10.1016/S0140-6736(11)60814-3] [Medline:
21872750]
Research2guidance. 2015. mHealth app developer economics URL: http://research2guidance.com/product/
mhealth-developer-economics-2015/ [accessed 2016-11-05] [WebCite Cache ID 6ln159pE2]
IMS Institute for Healthcare Informatics. Parsippany, NJ: IMS Institute for Healthcare Informatics; 2015. Patient adoption
of mhealth: use, evidence and remaining barriers to mainstream acceptance URL: http://www.imshealth.com/files/web/
IMSH%20Institute/Reports/Patient%20Adoption%20of%20mHealth/IIHI_Patient_Adoption_of_mHealth.pdf
Dietitians Association of Australia. Canberra, Australia; 2014. Dietitian scope of practice URL: http://daa.asn.au/wp-content/
uploads/2013/09/Dietitian-Scope-of-Practice-4v2.pdf [accessed 2015-11-16] [WebCite Cache ID 6lmzrHviG]
Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, American College of Cardiology/American Heart
Association Task Force on Practice Guidelines, The Obesity Society. 2013 AHA/ACC/TOS guideline for the management
of overweight and obesity in adults: a report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines and The Obesity Society. Circulation 2014 Jun 24;129(25 Suppl 2):S102-S138 [FREE Full
text] [doi: 10.1161/01.cir.0000437739.71477.ee] [Medline: 24222017]
Millen BE, Wolongevicz DM, Nonas CA, Lichtenstein AH. 2013 American Heart Association/American College of
Cardiology/the Obesity Society Guideline for the Management of Overweight and Obesity in Adults: implications and new
opportunities for registered dietitian nutritionists. J Acad Nutr Diet 2014 Nov;114(11):1730-1735. [doi:
10.1016/j.jand.2014.07.033] [Medline: 25439081]
Carter MC, Burley VJ, Cade JE. Development of ‘My Meal Mate’ - a smartphone intervention for weight loss. Nutr Bull
2013 Feb 07;38(1):80-84. [doi: 10.1111/nbu.12016]
Knight-Agarwal C, Davis DL, Williams L, Davey R, Cox R, Clarke A. Development and pilot testing of the eating4two
mobile phone app to monitor gestational weight gain. JMIR Mhealth Uhealth 2015 Jun 05;3(2):e44 [FREE Full text] [doi:
10.2196/mhealth.4071] [Medline: 26048313]
Hebden L, Cook A, van der Ploeg H, Allman-Farinelli M. Development of smartphone applications for nutrition and physical
activity behavior change. JMIR Res Protoc 2012 Aug;1(2):e9 [FREE Full text] [doi: 10.2196/resprot.2205] [Medline:
23611892]
Rangan AM, O'Connor S, Giannelli V, Yap ML, Tang LM, Roy R, et al. Electronic dietary intake assessment (e-DIA):
comparison of a mobile phone digital entry app for dietary data collection with 24-hour dietary recalls. JMIR Mhealth
Uhealth 2015 Oct 27;3(4):e98 [FREE Full text] [doi: 10.2196/mhealth.4613] [Medline: 26508282]
Rangan AM, Tieleman L, Louie JC, Tang LM, Hebden L, Roy R, et al. Electronic dietary intake assessment (e-DIA):
relative validity of a mobile phone application to measure intake of food groups. Br J Nutr 2016 Jun;115(12):2219-2226.
[doi: 10.1017/S0007114516001525] [Medline: 27121045]
Hongu N, Pope BT, Bilgiç P, Orr BJ, Suzuki A, Kim AS, et al. Usability of a smartphone food picture app for assisting
24-hour dietary recall: a pilot study. Nutr Res Pract 2015 Apr;9(2):207-212 [FREE Full text] [doi: 10.4162/nrp.2015.9.2.207]
[Medline: 25861429]
Lieffers JR, Vance VA, Hanning RM. Use of mobile device applications in Canadian dietetic practice. Can J Diet Pract
Res 2014 Mar;75(1):41-47. [doi: 10.3148/75.1.2014.41] [Medline: 24606959]
Chen J, Lieffers J, Bauman A, Hanning R, Allman-Farinelli M. The use of smartphone health apps and other mobile health
(mHealth) technologies in dietetic practice: a three country study. J Hum Nutr Diet 2017 Jan 24:- Epub ahead of print. [doi:
10.1111/jhn.12446] [Medline: 28116773]
Jospe MR, Fairbairn KA, Green P, Perry TL. Diet app use by sports dietitians: a survey in five countries. JMIR Mhealth
Uhealth 2015 Jan;3(1):e7 [FREE Full text] [doi: 10.2196/mhealth.3345] [Medline: 25616274]
Barnett J, Harricharan M, Fletcher D, Gilchrist B, Coughlan J. myPace: an integrative health platform for supporting weight
loss and maintenance behaviors. IEEE J Biomed Health Inform 2015 Jan;19(1):109-116. [doi: 10.1109/JBHI.2014.2366832]
[Medline: 25438329]
Tang J, Abraham C, Stamp E, Greaves C. How can weight-loss app designers' best engage and support users? A qualitative
investigation. Br J Health Psychol 2015 Feb;20(1):151-171. [doi: 10.1111/bjhp.12114] [Medline: 25130682]
Stvilia B, Choi W. Mobile wellness application-seeking behavior by college students - an exploratory study. Libr Inf Sci
Res 2015 Jul;37(3):201-208. [doi: 10.1016/j.lisr.2015.04.007]
Rabin C, Bock B. Desired features of smartphone applications promoting physical activity. Telemed J E Health 2011
Dec;17(10):801-803. [doi: 10.1089/tmj.2011.0055] [Medline: 22010977]

http://mhealth.jmir.org/2017/3/e40/

XSL• FO
RenderX

Chen et al

JMIR Mhealth Uhealth 2017 | vol. 5 | iss. 3 | e40 | p.10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
25.
26.
27.
28.
29.
30.

31.

32.
33.
34.

35.

36.

37.

38.
39.
40.
41.
42.
43.
44.

45.

46.

47.

48.

Weaver K, Olson JK. Understanding paradigms used for nursing research. J Adv Nurs 2006 Feb;53(4):459-469. [doi:
10.1111/j.1365-2648.2006.03740.x] [Medline: 16448489]
Sproull N. Handbook of research methods: a guide for practitioners and students in the social sciences. Lanham, MD:
Scarecrow; 2002:202-203.
Reja U, Manfreda K, Hlebec V, Vehovar V. Open-ended vs close-ended questions in web questionnaires. Developments
in applied statistics 2003;19:159-177.
Chen J, Lieffers J, Bauman A, Hanning R, Allman-Farinelli M. Dietitians' use of smartphone applications: a pilot study.
Nutrition & Dietetics 2016;73:56.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/1478088706qp063oa]
Dietitians Association of Australia. Canberra, Australia; 2013. Code of professional conduct URL: http://daa.asn.au/
wp-content/uploads/2013/03/2013-Code-of-Professional-Conduct-member-and-APD.pdf [accessed 2015-08-05] [WebCite
Cache ID 6lmzl9s5i]
Dietitians Association of Australia. Canberra, Australia; 2014. Statement of ethical practice URL: http://daa.asn.au/wp-content/
uploads/2014/12/2014-Statement-of-Ethical-Practice-Member-and-APD1.pdf [accessed 2015-08-05] [WebCite Cache ID
6lmztxMI2]
The British Dietetic Association. UK; 2015. Code of professional conduct URL: https://www.bda.uk.com/publications/
professional/codeofprofessionalpractice2015 [accessed 2016-08-05] [WebCite Cache ID 6ln1lmjHH]
Therapeutic Goods Administration. 2013. Regulation of medical software and mobile medical 'apps' URL: https://www.
tga.gov.au/regulation-medical-software-and-mobile-medical-apps [accessed 2015-05-13] [WebCite Cache ID 6YTi34jQm]
US Food and Drug Administration. 2015. Mobile medical applications: guidance for industry and food and drug administration
staff URL: http://www.fda.gov/downloads/MedicalDevices/.../UCM263366.pdf [accessed 2015-03-31] [WebCite Cache
ID 6XQiAHVC6]
Medicines and Healthcare Products Regulatory Agency. 2014. Medical device stand-alone software including apps URL:
https://www.gov.uk/government/publications/medical-devices-software-applications-apps/
medical-device-stand-alone-software-including-apps [accessed 2016-08-06] [WebCite Cache ID 6ln0W23Xn]
Azar KM, Lesser LI, Laing BY, Stephens J, Aurora MS, Burke LE, et al. Mobile applications for weight management:
theory-based content analysis. Am J Prev Med 2013 Nov;45(5):583-589. [doi: 10.1016/j.amepre.2013.07.005] [Medline:
24139771]
Bardus M, van Beurden SB, Smith JR, Abraham C. A review and content analysis of engagement, functionality, aesthetics,
information quality, and change techniques in the most popular commercial apps for weight management. Int J Behav Nutr
Phys Act 2016;13(1):35 [FREE Full text] [doi: 10.1186/s12966-016-0359-9] [Medline: 26964880]
Chen J, Cade JE, Allman-Farinelli M. The most popular smartphone apps for weight loss: a quality assessment. JMIR
mHealth uHealth 2015 Dec 16;3(4):e104 [FREE Full text] [doi: 10.2196/mhealth.4334]
Jeon E, Park H, Min YH, Kim H. Analysis of the information quality of Korean obesity-management smartphone applications.
Healthc Inform Res 2014;20(1):23. [doi: 10.4258/hir.2014.20.1.23]
Pagoto S, Schneider K, Jojic M, DeBiasse M, Mann D. Evidence-based strategies in weight-loss mobile apps. Am J Prev
Med 2013 Nov;45(5):576-582. [doi: 10.1016/j.amepre.2013.04.025] [Medline: 24139770]
Rivera J, McPherson A, Hamilton J, Birken C, Coons M, Iyer S, et al. Mobile apps for weight management: a scoping
review. JMIR Mhealth Uhealth 2016 Jul 26;4(3):e87 [FREE Full text] [doi: 10.2196/mhealth.5115] [Medline: 27460502]
Eng DS, Lee JM. The promise and peril of mobile health applications for diabetes and endocrinology. Pediatr Diabetes
2013 Jun;14(4):231-238 [FREE Full text] [doi: 10.1111/pedi.12034] [Medline: 23627878]
Breland JY, Yeh VM, Yu J. Adherence to evidence-based guidelines among diabetes self-management apps. Transl Behav
Med 2013 Sep;3(3):277-286 [FREE Full text] [doi: 10.1007/s13142-013-0205-4] [Medline: 24073179]
Hood M, Wilson R, Corsica J, Bradley L, Chirinos D, Vivo A. What do we know about mobile applications for diabetes
self-management? a review of reviews. J Behav Med 2016 Dec;39(6):981-994. [doi: 10.1007/s10865-016-9765-3] [Medline:
27412774]
Middelweerd A, Mollee JS, van der Wal CN, Brug J, Te Velde SJ. Apps to promote physical activity among adults: a review
and content analysis. Int J Behav Nutr Phys Act 2014;11:97 [FREE Full text] [doi: 10.1186/s12966-014-0097-9] [Medline:
25059981]
Modave F, Bian J, Leavitt T, Bromwell J, Harris III C, Vincent H. Low quality of free coaching apps with respect to the
American College of Sports Medicine guidelines: a review of current mobile apps. JMIR mHealth uHealth 2015 Jul
24;3(3):e77. [doi: 10.2196/mhealth.4669]
Pereira-Azevedo N, Osório L, Cavadas V, Fraga A, Carrasquinho E, Cardoso de Oliveira E, et al. Expert involvement
predicts mHealth app downloads: multivariate regression analysis of urology apps. JMIR Mhealth Uhealth 2016;4(3):e86
[FREE Full text] [doi: 10.2196/mhealth.5738] [Medline: 27421338]
Dietitians of Canada. 2016. Get the Apps URL: http://www.dietitians.ca/Your-Health/Nutrition-Month/Get-the-Apps.aspx
[accessed 2016-07-29] [WebCite Cache ID 6ln06QMv3]

http://mhealth.jmir.org/2017/3/e40/

XSL• FO
RenderX

Chen et al

JMIR Mhealth Uhealth 2017 | vol. 5 | iss. 3 | e40 | p.11
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
49.

50.
51.

52.
53.
54.
55.

56.

57.
58.
59.

60.

61.

62.
63.

64.

65.
66.

67.
68.
69.

70.

Academy of Nutrition and Dietetics. EatRight Store. 2016. EatRight Store: Mobile Apps URL: http://www.eatrightstore.org/
mobile-apps?utm_campaign=JulyPubsPromo&utm_medium=email&utm_source=MobileApps7-26&utm_content=TextLink
[accessed 2016-07-29] [WebCite Cache ID 6lmyJ6adX]
Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quarterly 1989
Sep;13(3):319. [doi: 10.2307/249008]
Mendiola MF, Kalnicki M, Lindenauer S. Valuable features in mobile health apps for patients and consumers: content
analysis of apps and user ratings. JMIR Mhealth Uhealth 2015 May 13;3(2):e40 [FREE Full text] [doi: 10.2196/mhealth.4283]
[Medline: 25972309]
Zaidan S, Roehrer E. Popular mobile phone apps for diet and weight loss: a content analysis. JMIR Mhealth Uhealth 2016
Jul 11;4(3):e80 [FREE Full text] [doi: 10.2196/mhealth.5406] [Medline: 27400806]
Farago P. Tumblr. San Francisco, CA; 2012. App engagement: the matrix reloaded URL: http://flurrymobile.tumblr.com/
post/113379517625/app-engagement-the-matrix-reloaded [accessed 2015-05-01] [WebCite Cache ID 6ln0DTbeN]
PRWeb. 2011. Motivating patients to use smartphone health apps URL: http://www.prweb.com/releases/2011/04/
prweb5268884.htm [accessed 2015-03-25] [WebCite Cache ID 6XHevH54i]
Carter MC, Burley VJ, Nykjaer C, Cade JE. Adherence to a smartphone application for weight loss compared to website
and paper diary: pilot randomized controlled trial. J Med Internet Res 2013 Apr;15(4):e32 [FREE Full text] [doi:
10.2196/jmir.2283] [Medline: 23587561]
De Francisco S, Freijser F, van der Lee I, van Sinderen M, Verburg S, Yao J. Santiago De Francisco Vela. 2013. MyFitnessPal
iPhone app usability test URL: http://santiagodefrancisco.com/myfitnesspal/paper/MyFitnessPalUsabilityTestC4.pdf
[accessed 2016-07-05] [WebCite Cache ID 6lmzdvIpE]
Gemming L, Utter J, Ni MC. Image-assisted dietary assessment: a systematic review of the evidence. J Acad Nutr Diet
2015 Jan;115(1):64-77. [doi: 10.1016/j.jand.2014.09.015] [Medline: 25441955]
Rollo ME, Ash S, Lyons-Wall P, Russell AW. Evaluation of a mobile phone image-based dietary assessment method in
adults with type 2 diabetes. Nutrients 2015;7(6):4897-4910 [FREE Full text] [doi: 10.3390/nu7064897] [Medline: 26091234]
Boushey CJ, Spoden M, Zhu FM, Delp EJ, Kerr DA. New mobile methods for dietary assessment: review of image-assisted
and image-based dietary assessment methods. Proc Nutr Soc 2016 Dec 12:1-12. [doi: 10.1017/S0029665116002913]
[Medline: 27938425]
Lazard AJ, Watkins I, Mackert MS, Xie B, Stephens KK, Shalev H. Design simplicity influences patient portal use: the
role of aesthetic evaluations for technology acceptance. J Am Med Inform Assoc 2016 Apr;23(e1):e157-e161. [doi:
10.1093/jamia/ocv174] [Medline: 26635314]
Wharton CM, Johnston CS, Cunningham BK, Sterner D. Dietary self-monitoring, but not dietary quality, improves with
use of smartphone app technology in an 8-week weight loss trial. J Nutr Educ Behav 2014 Oct;46(5):440-444. [doi:
10.1016/j.jneb.2014.04.291] [Medline: 25220777]
Conroy DE, Yang C, Maher JP. Behavior change techniques in top-ranked mobile apps for physical activity. Am J Prev
Med 2014 Jun;46(6):649-652. [doi: 10.1016/j.amepre.2014.01.010] [Medline: 24842742]
West JH, Hall PC, Hanson CL, Barnes MD, Giraud-Carrier C, Barrett J. There's an app for that: content analysis of paid
health and fitness apps. J Med Internet Res 2012 May;14(3):e72 [FREE Full text] [doi: 10.2196/jmir.1977] [Medline:
22584372]
Direito A, Dale LP, Shields E, Dobson R, Whittaker R, Maddison R. Do physical activity and dietary smartphone applications
incorporate evidence-based behaviour change techniques? BMC Public Health 2014;14:646 [FREE Full text] [doi:
10.1186/1471-2458-14-646] [Medline: 24965805]
Kim BH, Glanz K. Text messaging to motivate walking in older African Americans: a randomized controlled trial. Am J
Prev Med 2013 Jan;44(1):71-75. [doi: 10.1016/j.amepre.2012.09.050] [Medline: 23253653]
Partridge SR, McGeechan K, Hebden L, Balestracci K, Wong AT, Denney-Wilson E, et al. Effectiveness of a mhealth
lifestyle program with telephone support (TXT2BFiT) to prevent unhealthy weight gain in young adults: randomized
controlled trial. JMIR Mhealth Uhealth 2015 Jun 15;3(2):e66 [FREE Full text] [doi: 10.2196/mhealth.4530] [Medline:
26076688]
Dietitians of Canada. eaTracker. 2016. Scientific basis of eaTracker URL: http://www.eatracker.ca/background.aspx
[accessed 2016-06-19] [WebCite Cache ID 6lmzyTeou]
Forster H, Walsh MC, Gibney MJ, Brennan L, Gibney ER. Personalised nutrition: the role of new dietary assessment
methods. Proc Nutr Soc 2016 Feb;75(1):96-105. [doi: 10.1017/S0029665115002086] [Medline: 26032731]
Ambeba EJ, Ye L, Sereika SM, Styn MA, Acharya SD, Sevick MA, et al. The use of mHealth to deliver tailored messages
reduces reported energy and fat intake. J Cardiovasc Nurs 2015;30(1):35-43. [doi: 10.1097/JCN.0000000000000120]
[Medline: 24434827]
Napolitano MA, Hayes S, Russo G, Muresu D, Giordano A, Foster GD. Using avatars to model weight loss behaviors:
participant attitudes and technology development. J Diabetes Sci Technol 2013 Jul 01;7(4):1057-1065 [FREE Full text]
[Medline: 23911189]

http://mhealth.jmir.org/2017/3/e40/

XSL• FO
RenderX

Chen et al

JMIR Mhealth Uhealth 2017 | vol. 5 | iss. 3 | e40 | p.12
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
71.

72.

73.

Chen et al

Kuo H, Lee C, Chiou W. The power of the virtual ideal self in weight control: weight-reduced avatars can enhance the
tendency to delay gratification and regulate dietary practices. Cyberpsychol Behav Soc Netw 2016 Feb;19(2):80-85. [doi:
10.1089/cyber.2015.0203] [Medline: 26544532]
Bietz MJ, Bloss CS, Calvert S, Godino JG, Gregory J, Claffey MP, et al. Opportunities and challenges in the use of personal
health data for health research. J Am Med Inform Assoc 2016 Apr;23(e1):e42-e48. [doi: 10.1093/jamia/ocv118] [Medline:
26335984]
Chen J, Bauman A, Allman-Farinelli M. A study to determine the most popular lifestyle smartphone applications and
willingness of the public to share their personal data for health research. Telemed J E Health 2016 Aug;22(8):655-665.
[doi: 10.1089/tmj.2015.0159] [Medline: 26958742]

Abbreviations
mHealth: mobile health
PEN: Practice-based Evidence in Nutrition

Edited by G Eysenbach; submitted 06.11.16; peer-reviewed by A Braakhuis, S Capra, PH Lin; comments to author 30.01.17; revised
version received 12.02.17; accepted 27.02.17; published 31.03.17
Please cite as:
Chen J, Lieffers J, Bauman A, Hanning R, Allman-Farinelli M
Designing Health Apps to Support Dietetic Professional Practice and Their Patients: Qualitative Results From an International Survey
JMIR Mhealth Uhealth 2017;5(3):e40
URL: http://mhealth.jmir.org/2017/3/e40/
doi:10.2196/mhealth.6945
PMID:

©Juliana Chen, Jessica Lieffers, Adrian Bauman, Rhona Hanning, Margaret Allman-Farinelli. Originally published in JMIR
Mhealth and Uhealth (http://mhealth.jmir.org), 31.03.2017. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in JMIR mhealth and uhealth, is properly cited. The
complete bibliographic information, a link to the original publication on http://mhealth.jmir.org/, as well as this copyright and
license information must be included.

http://mhealth.jmir.org/2017/3/e40/

XSL• FO
RenderX

JMIR Mhealth Uhealth 2017 | vol. 5 | iss. 3 | e40 | p.13
(page number not for citation purposes)

7. Chapter Seven: The use of a food logging app in the naturalistic
setting fails to provide accurate measurements of nutrients and
poses usability challenges
Juliana Chen BSc (Adv) MND, APD1, William Berkman MND1, Manal Bardouh MND,
APD1, Ching Yan Kammy Ng MND, APD1, Margaret Allman-Farinelli PhD, FDAA1
1

The University of Sydney, Charles Perkins Centre, Nutrition and Dietetics, School of Life

and Environmental Sciences, Sydney, New South Wales, Australia

7.1 Publication details
This chapter is a reformatted version containing identical text of the manuscript entitled ‘The
use of a food logging app in the naturalistic setting fails to provide accurate measurements of
nutrients and poses usability challenges’ published in Nutrition, 2019, Volume 57, Pages 208216. DOI: 10.1016/j.nut.2018.05.003 (see Appendix 7.5).

7.2 Author contribution
I Juliana Chen (the candidate) was the primary researcher involved in developing the research
question, conducting the final data analysis and interpreting the findings. Co-authors Ms
Ching Yan Kammy Ng, Professor Margaret Allman-Farinelli and I (the candidate) contributed
to the conception of the study. All other co-authors contributed to the design of the study. I
was involved in data collection along with co-authors Mr William Berkman and Ms Manal
Bardouh. Mr William Berkman assisted with initial data analysis and summarisation of initial
findings. I produced the draft manuscript for publication. All co-authors contributed to writing
and reviewed and approved the final manuscript.

231 | Chapter Seven

7.3 Introduction to chapter
Chapter Four and Chapter Five established respectively that MyFitnessPal was the most
common nutrition app dietitians recommended to their patients, but also the most popular app
used by individuals in the public-at-large. However, it is not known how well individuals
respond to using the app to track their dietary intake. In this chapter (Chapter Seven),
individuals who were not regular users of MyFitnessPal kept records of their dietary intake,
and provided feedback on the usability of the app to guide future modification and
improvements to nutrition app design.
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7.4 Abstract
Objective: MyFitnessPal is the most popular commercial nutrition weight loss app. The aim
of this study was to assess how individuals in naturalistic settings performed when recording
their dietary intake in MyFitnessPal, and their usability experiences with the app.
Methods: Adults not regularly using MyFitnessPal (N=43) logged their dietary intake in the
app for 4 days and completed two researcher-administered 24-h recalls collected based on the
Automated Multiple Pass Method. Food items from 24-h recalls were coded into food
categories and foods omitted from corresponding MyFitnessPal records were calculated.
Comparative validity of energy and macronutrient outputs from MyFitnessPal were compared
against 24-h recalls using paired t tests. Inductive thematic analysis was applied to app
usability responses.
Results: Individuals omitted a mean of 18% (SD=15) of food items, particularly energydense and nutrient-poor foods from MyFitnessPal records. Relative to 2-day 24-h recalls, 4day MyFitnessPal records significantly underestimated mean energy intake by 1863 kJ (SD=
2952 kJ, P=0.0002) and intake of all macronutrients. Although 80% of participants rated
MyFitnessPal as easy to use, only 20% said they would continue use, citing challenges in
matching foods, estimating portion size and logging being time-consuming, as affecting
motivation for long-term use.
Conclusions: Large discrepancies in nutrient measurements from MyFitnessPal indicate
suboptimal performance with using the app to record intake, particularly given food
omissions in records and difficulties encountered with app usability relating to the food
database and input of portion sizes. Stand-alone use of MyFitnessPal is therefore cautioned
and guidance from dietitians is necessary to support use of nutrition apps in collecting
accurate dietary data.

Keywords: comparative validity, dietetics, dietary assessment, dietary record, nutrition,
smartphone, mHealth
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7.5 Introduction
In 2017, 78,000 new mobile health (mHealth) apps were added into major app stores, taking
the total of commercially available mHealth apps to 325,000 1. With 603.7 million adults
estimated to be obese worldwide in 2015 2, the growth in mHealth apps reflects attempts to
develop solutions to address the escalating burden of disease. Smartphone diet-tracking
nutrition apps are commonplace in commercial app stores 3, with the majority being calorie
counters that are marketed as tools for weight loss 4. Calorie Counter by MyFitnessPal is the
most popular diet-tracking weight-loss app in Western countries 3,5, boasting over 165 million
users 6. It is also the most common nutrition app recommended by dietitians in Australia,
Canada, New Zealand, the United Kingdom, and the United States 7-9. The MyFitnessPal app
provides individuals with a medium to log their food intake and monitor the energy and
macronutrient content of their meals against personalised weight loss targets.

Before technological advancements, individuals kept paper-based logs and relied on calorie
counting books to calculate energy and macronutrient intake. For those who received dietetic
care, dietitian-led diet histories, 24-h recalls, or detailed dietary records would be completed.
These traditional dietary assessment methods were burdensome for both individuals and
dietitians and subject to memory bias and misreporting 10. Mobile phone technologies may
address such limitations 11, given their ubiquity 12 and accessibility even at meal times 13,
allowing individuals to log dietary intake in near real time. Individuals also have greater
acceptability and preference for recording dietary intake using apps over written paper records
11,14-16

. The capacity to automatically code and quantify energy and macronutrient intake from

within nutrition apps is appealing for individuals who want insight and immediate feedback
on the composition of their diet in their naturalistic setting, and in a manner independent of
dietetic input 5.
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How energy and macronutrient outputs from apps compare with dietary assessment methods,
such as 24-h recalls or measured energy expenditure, has been investigated, albeit
predominately in researcher-based nutrition apps 17-22. One pioneering study has assessed the
accuracy of energy-intake calculations of commercial nutrition weight-loss apps, of which
MyFitnessPal was included, against the gold-standard weighed food record 4. However, as the
researcher had a dietetics background, the findings may not be generalisable to the public who
do not possess the same degree of food knowledge. Other studies investigating the
comparative validity of commercial nutrition apps have focused on determining the accuracy
of the app’s food composition database, with researchers entering recall data into the app for
comparison 23, or allowing participants the opportunity to go back to correct and log missing
food items after the recording period 24. However, as MyFitnessPal is designed to be a
consumer-oriented app, further exploration of the comparative validity of its nutrient outputs
when used by members of the public in a naturalistic state and setting is warranted.

A small number of qualitative studies have been conducted among individuals in community
or naturalistic settings to understand user experiences and preferences with using commercial
nutrition apps, including MyFitnessPal as a food record and for weight management 24-26.
Although these apps were generally liked, a range of design features, usability aspects and
factors for facilitating behaviour change for weight loss were identified as needing further
development. Therefore, this study aimed to assess how individuals in naturalistic settings
performed when recording their dietary intake in MyFitnessPal, as well as to explore their
usability experiences with the app.

235 | Chapter Seven

7.6 Methods
7.6.1 Participants and recruitment

The Institutional Human Research Ethics Committee granted approval for this study
(approval number 2016/303; ethical approvals for the original application and modified
application, participant information statement and participant consent form for this study are
presented in Appendices 7.1 to 7.4). Recruitment methods included announcements during
lectures and social media posts and posters across one Australian university campus and
outside community containing a link to the online screening survey. The screener collected
participant consent, basic demographic data and app-use habits.

Eligible participants were >18 y of age, owned a smartphone compatible with MyFitnessPal
(iOS or Android) and spoke English. Individuals who were regular users of MyFitnessPal
(defined as logging into the app more than three times a week in the past 6 months) or had
formal nutrition education were excluded. These exclusion criteria were implemented as
individuals with familiarity with using the MyFitnessPal app or possessing knowledge of
nutrition might bias the results in favour of the app, characteristics that would not be
representative of use by the general public. As an incentive to participate, a draw to win one
of two $20 iTunes/Google Play vouchers, was offered to study completers.

Based on Liao’s guidance for sample size calculations for agreement studies between two
measures, at an alpha of 0.05 and beta for power of 0.9, with assumption of no discordant
pairs of measurements, a minimum of 45 participants was required for the study 27.
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7.6.2 Study Design
7.6.2.1 MyFitnessPal

MyFitnessPal includes an electronic dietary record that allows users to search and log specific
branded and generic food items. Energy and macronutrient data outputs from the app are
primarily derived from the United States Department of Agriculture (USDA) food
composition database 28, as well as crowd-sourced data 4. The app also offers the “create food”
option to add custom foods and meals, as well as manually entering nutrient profiles of new
foods not present in the database.

Specific instructions on how to download MyFitnessPal, enable the “Diary Sharing” feature,
and add researchers as “Friends”, were emailed to participants. Participants were instructed to
record their intake in the app for 4 days consecutively, including all meals, snacks, and
beverages. They received minimal further instruction on how to best use the app, to reflect
conditions users in the naturalistic setting would experience when independently downloading
the app. With queries about entering composite dishes, participants were told to choose a
generic food item that best represented their dish, or to enter individual food items to compose
the dish. Energy and macronutrient intake data for each user was gathered at the end of the
logging period through accessing participants’ MyFitnessPal dietary record data via the
Friends function.

7.6.2.2 24-h recalls

Participants were contacted on two random unannounced occasions (including weekends)
within the 4-day logging period to perform 24-h recalls as a reference standard. At the
beginning of the recall, participants were reminded not to refer to their dietary record in the
MyFitnessPal app (either as a prompt or to aid recall), and to rely solely on their memory.
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The National Cancer Institute Automated Self-Administered 24-h (ASA24)-Australia 29 was
used by one dietetics researcher (WB) to conduct 24-h recalls with participants over the phone.
The ASA24 30 is based on the USDA Automated Multiple Pass Method (AMPM) 31 and is a
validated 24-h recall tool for assessing dietary intake 32. The ASA24-Australia uses nutrition
information from the Australian Food, Supplement and Nutrient Database (AUSNUT) 20112013 33. Recall data for 31 participants were exported directly from the ASA24 researcher
portal for analysis. These data were combined with a further 16 individuals whose recalls
were conducted by a second researcher (MB) using the AMPM based on the ASA24, but
manually coded. Manual coding of these recalls in FoodWorks8 (Xyris Software) 34 using the
AUSNUT 2011-13 database was required as the ASA24-Australia was not yet available at
that stage. Participants were asked to refer to a provided food model booklet 35 to assist with
estimation of portion sizes during recalls. Where participants were unsure, the median portion
size was used as a starting point for adjustment.

After the 4-day logging period, participants rated the usability experience of MyFitnessPal in
an online survey adapted from the System Usability Scale 36 and could provide further
feedback via an open-ended response question.

7.6.3 Data analysis

Only the data from participants with ≥1 d of MyFitnessPal records and corresponding day 24h recalls were included for further analysis. All food items from 24-h recalls were coded into
food categories by two researchers (WB and JC) and matched against items present in
MyFitnessPal records for corresponding days. The total numbers of items omitted by
MyFitnessPal per food category and overall were determined. Where participants created a
food or entered a generic mixed dish or composite food item in MyFitnessPal (e.g., chicken
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schnitzel wrap), it was presumed to contain all ingredients reported in the 24-h recall (e.g.,
wrap, chicken schnitzel, coleslaw, cheese).

Group means for energy and macronutrient (protein, fat, carbohydrate, and sugar) intakes
were calculated for both methods. Paired t tests were conducted on normally distributed data
(or Wilcoxon paired signed-rank test for nonparametric data) to compare the combined means
of 2-day records between the two methods. Associations between the two methods were
determined using Pearson’s product-moment correlation coefficient (or Spearman’s rho for
nonparametric data). Bland-Altman plots were constructed to assess the agreement between
MyFitnessPal and 24-h recalls for the mean intakes of energy and macronutrients for both
days 37. Repeated measures analysis of variance (ANOVA) were conducted across the 4-day
MyFitnessPal records to examine the possibility of respondent fatigue. All data was included
for these analyses. Sensitivity analysis was carried out on data that excluded under-reporters,
identified using Goldberg’s cut-offs on 24-hour recall data 38, to determine if there was any
differences in findings. IBM SPSS Statistics, version 22 (IBM Corp, Armonk, NY, USA) was
used to conduct all statistical analyses.

App usability survey responses were coded as positive (strongly agree or agree) or
neutral/negative (neutral, disagree and strongly disagree) for descriptive analysis. Major
themes from the open-ended responses were coded using inductive thematic analysis by two
researchers (JC and WB).

7.7 Results
From 96 expressions of interest, 21 did not meet eligibility criteria (Figure 7.1). Twenty-eight
eligible participants failed to respond to follow-up emails, either withdrawing before
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commencing or during the 4-day logging period, mainly citing time constraints. The 47
participants (9 men) who completed at least 1 d of MyFitnessPal records and a 24-h recall for
the same day were included for further analysis. All but 2 of the 47 participants had
MyFitnessPal records corresponding to the 2 d of recalls. Forty-three participants completed
the full 4-day recording period for MyFitnessPal and 2-day 24-h recalls. The mean age of
participants was 32 y (SD=14), with 16 participants (34%) >30 y of age. Mean body mass
index (BMI) was 24.5 kg/m2 (SD=4.7), with 32 participants (68%) in the healthy weight
range.

Completed expression of interest
forms (N = 96)

Eligible participants (N = 75)

Ineligible (n = 21)
• Regular MyFitnessPal user
(n = 17)
• Nutrition student (n = 1)
• Did not own a smartphone
compatible with MyFitnessPal
(n = 3)
Failed to respond to follow-up or
withdrew before commencing or
during tracking period (n = 28)

Completed at least 1d of
MyFitnessPal records and a 24-h
recall for the same day (N = 47)

Completed corresponding
MyFitnessPal records for
both days of 24-h recalls
(N = 45)

Completed 4-d recording
period for MyFitnessPal
and 2-d 24-h recall
records (N = 43)

Answered usability survey
(N = 46)

Figure 7.1. Participant recruitment flow diagram.
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From the 24-h recalls of 47 participants, a mean of 18% (SD=15%) of food items were
omitted per individual from their corresponding MyFitnessPal records. Across all participants,
1445 food items were recorded, of which 271 (19%) were missing from corresponding
MyFitnessPal records. Figure 7.2 displays the proportion of food items omitted from
MyFitnessPal records by different food categories, with fats and oils, alcohol, discretionary
foods and beverages (high in fat and/or sugar), and condiments more commonly omitted.

Food categories
Fats and oils (n = 48)

54

Alcohol (n = 33)

42

Discretionary foods & beverages (n = 213)

33

Condiments (n = 63)

32

Other non-alcoholic beverages (n = 17)

29

Milk and milk-based beverages (n = 130)

26

Nuts (n = 50)

20

Fruit (n = 145)

17

Dairy (excluding milk) (n = 64)

13

Vegetables (n = 290)

11

Meat, poultry, eggs and seafood (n = 185)

9

Grains (n = 207)

4

Total food items (N = 1445)

19

0

20

40

60

80

Food items omitted (%)

100

Figure 7.2. Foods present in 24-h recalls (N = 47) by food category, but omitted in
corresponding day MyFitnessPal records.

Ten participants were under-reporters based on Goldberg cut-offs. However, as exclusion of
under-reporters did not alter the significance of findings, the results presented are for the full
dataset of participants. Mean energy and macronutrient intake values gathered from the 2 d of
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recalls and corresponding day MyFitnessPal records, as well as the complete 4-day
MyFitnessPal and 2-day 24-h recall records, are displayed in Table 7.1. Significantly lower
values were derived from MyFitnessPal than from 24-h recalls for energy and all
macronutrients. Notably, a mean energy-intake difference of -1863 kJ (SD=2952 kJ,
P=0.0002) existed between 4-day MyFitnessPal and 2-day 24-h recall records. Correlation
coefficients for energy and macronutrients ranged from negligible to low (r=0.21–0.42), with
significant correlations only observed for protein and carbohydrate in the 4-day MyFitnessPal
versus 2-day 24-hour recalls (Table 7.1).

Bland-Altman plots in Figure 7.3 depict the agreement between MyFitnessPal and the 24-h
recalls for energy, protein, fat, carbohydrate and sugar intakes. No proportional bias was
observed for energy or any of the nutrients; however wide limits of agreement were observed.
For differences in energy, six participants had values above the limits of agreement. The
repeated measures ANOVA with a Greenhouse-Geisser correction indicated that the mean
energy intake across the 4 d of MyFitnessPal records were not statistically significant [F(2.45,
102.75)=1.45; P=0.24].
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Table 7.1. Paired comparisons and correlations of mean energy and macronutrient intakes of the MyFitnessPal (MFP) app vs 24-h recalls (24HR)a.
MFP mean (SD)

24HR mean (SD)

Difference MFP – 24HR (SD)

P-value

r

P-value

Day 1 record (N=47)
Energy (kJ/d)
6129 (2456)
7926 (2994)
-1797 (3262)
0.0005
0.30
0.04
Energy (kCal/d)
1465 (587)
1894 (716)
-429 (780)
0.0005
0.30
0.04
b
c
Protein (g/d)
60 (43)
85 (32)
-25 (39)
<0.0001
0.46
0.001
Fat (g/d)
44 (27)
75 (34)
-31 (40)
<0.0001b
0.20c
0.2
Carbohydrate (g/d)
152 (92)
195 (92)
-43 (99)
0.005
0.42
0.003
b
c
Sugar (g/d)
51 (39)
88 (53)
-37 (55)
<0.0001
0.30
0.04
Day 2 record (N=45)
Energy (kJ/d)
6472 (2549)
8322 (2706)
-1850 (3471)
0.001
0.13
0.4
Energy (kCal/d)
1547 (609)
1989 (647)
-442 (830)
0.001
0.13
0.4
Protein (g/d)
63 (39)
92 (40)
-29 (48)
0.0001b
0.35c
0.02
Fat (g/d)
47 (29)
77 (29)
-30 (40)
<0.0001
0.04
0.8
Carbohydrate (g/d)
163 (101)
198 (78)
-35 (107)
0.04
0.30
0.05
Sugar (g/d)
54 (44)
86 (44)
-31 (50)
<0.0001b
0.25c
0.1
Mean day 1 and day 2 records combined (N=45)
Energy (kJ/d)
6330 (2217)
8190 (2622)
-1860 (2900)
<0.0001
0.29
0.05
Energy (kCal/d)
1513 (530)
1958 (627)
-445 (693)
<0.0001
0.29
0.05
b
c
Protein (g/d)
61 (36)
89 (34)
-28 (35)
<0.0001
0.43
0.003
Fat (g/d)
45 (24)
77 (28)
-31 (34)
<0.0001b
0.16c
0.3
Carbohydrate (g/d)
158 (90)
198 (76)
-40 (91)
0.005
0.41
0.005
b
c
Sugar (g/d)
53 (38)
88 (42)
-34 (45)
<0.0001
0.32
0.3
MFP 4-d mean vs 2-d mean of 24HR (N=43)
Energy (kJ/d)
6263 (2128)
8126 (2642)
-1863 (2952)
0.0002
0.25
0.1
Energy (kCal/d)
1498 (509)
1942 (631)
-445 (706)
0.0002
0.25
0.1
Protein (g/d)
60 (31)
86 (28)
-26 (32)
<0.0001
0.42
0.005
b
c
Fat (g/d)
46 (23)
76 (29)
-30 (33)
<0.0001
0.21
0.2
Carbohydrate (g/d)
158 (88)
199 (77)
-41 (96)
0.007
0.33
0.03
Sugar (g/d)
51 (36)
88 (43)
-37 (47)
<0.0001b
0.28c
0.07
a
Day 1 and 2 records are shown separately, together with the mean of each method from the 2 d combined, and the mean of the 4-d MFP recording period
compared with 2-d 24HR; b Wilcoxon ranked test; c Spearman’s Rho
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a)

b)

c)

d)

e)

Figure 7.3. Bland-Altman plots of MyFitnessPal (MFP) and 24-h recalls (24HR) from mean day 1 and 2
data for a) energy intake – mean difference: -1860 kJ; limits of agreement: -7544 kJ to 3824 kJ b) protein
intake – mean difference: -28 g; limits of agreement: -96 g to 40 g; c) fat – mean difference: -31 g; limits
of agreement: -97 g to 34 g; d) carbohydrate – mean difference: -40 g; limits of agreement: -218 g to 139
g; and e) sugar – mean difference: -34 g; limits of agreement: -123 g to 54 g.
Dashed lines indicate the 95% limits of agreement (SD=1.96) above and below the mean difference (solid line).
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Of the 47 participants, 1 did not complete the usability survey. The majority of participants
(37/46; 80%) found MyFitnessPal easy to use, indicating that the various functions in the app
were well integrated (32/46; 70%). However, 80% (37/46) said they were unlikely to continue
its use, and only 46% (21/46) of participants indicated that they would recommend the app to
others. Slightly more than half of participants (24/46; 52%) said that food items were easy to
find.

Twenty-four participants provided further written feedback on the usability and design
features or functions of MyFitnessPal. Four key themes emerged, including insufficiencies in
the food database, confusing portion sizes, time-consuming data entry, and motivational
effects. Participants found it difficult to match the exact foods they had eaten to those
available in the MyFitnessPal database: “Main issue is the appropriateness and range of food
options” (respondent (r)28, male, 47 y). This led to queries and uncertainties about the
accuracy of their selection: “I was never entirely sure if the item I had found in the database
was exactly accurate to what I had eaten” (r32, female, 19 y). For some, the food database
was regarded as a barrier to recommending the apps to others, with suggestions to include
more brands and products from other countries or the option to choose the country of
residence for specific results: “it seems to come up with American brands first so it would be
good to be able to choose a country and have the app automatically place the [country’s]
grocery store brands closer to the top of generic searches” (r6, female, 27 y).

Selecting appropriate portion sizes from metric weights (e.g., g, mL) or household measure
options (e.g., cups) within the app was challenging for many participants at regular meals, but
even more so when eating foods prepared away from home: “Hard to work out how much you
ate when you go out for dinner and portions are shared” (r11, female, 57 y). Informal
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measures using easily available references, such as the palm of the hand, were suggested to be
more helpful: “the amounts were not that easy to use…It would be beneficial to have more
colloquial measurements, like 'handful' or 'size of your palm'” (r15, female, 22 y); as well as
portion size pictures: “Maybe they could include some pictures to assist users to quantify how
much food they ate (e.g., pictures of bowls/cups)” (r45, female, 19 y).

Although the barcode scanning function made logging packaged foods easier, a key reason
cited for not continuing to use MyFitnessPal was because manual data entry was deemed
time-consuming and tedious, especially when entering meals with more than a few
ingredients or composite dishes with many ingredients: “Logging individual items like a
coffee or piece of fruit was fine, but having to put in all the ingredients of a dish separately
was tedious and probably not a good representation of the actual dish” (r15, female, 22 y).

It was recognised that in the short term, MyFitnessPal could be a useful tool for motivating
users and increasing awareness of energy intake, with some participants even citing weight
loss from tracking their intake. However, it was emphasised that the app was not sustainable
for long-term use, particularly if detailed recording was required: “I personally wouldn't use
the app again or log my food in such detail, but I think with some usability improvements it
could be an effective way to monitor someone's diet” (r15, female, 22 y) and “I question the
long-term value of the app…burn out/boredom after initial honeymoon. Very good to
encourage a positive 'change' mentality to kick-start a new nutrition program but still need
some way to sustain the program” (r7, male, 54 y). For the less tech-savvy, lack of
understanding of the range of app functions affected willingness to continue using the app:
“As a novice, I didn't realise the range of food items already preloaded, that you could search
for. This made entry arduous, and a barrier to ongoing use” (r8, female, 54 y). One
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participant mentioned having nutrition professionals’ input and accountability could help
support using MyFitnessPal: “having a nutritionist monitor your app…would also be very
helpful” (r35, female, 35 y).

7.8 Discussion
This is the first study known to have assessed individuals’ performance with recording dietary
intake in the MyFitnessPal app in their naturalistic setting. Foods most commonly omitted
from MyFitnessPal were energy dense and nutrient poor. MyFitnessPal derived energy and
macronutrient intake values were consistently lower than those obtained via researcheradministered 24-h recalls. Despite being rated as easy to use, negative usability experiences
relating to difficulties with matching food items, estimating portion sizes, and the timeconsuming nature of data entry, limited participants’ willingness and motivation towards
sustained use of MyFitnessPal.

Although apps provide a means for prospective recording, many participants expressed
entering meals up to 1 d retrospectively, thus forgetfulness in logging foods and subsequent
food omission from MyFitnessPal records were apparent. Consistent with retrospective selfreported dietary assessment 39, foods added to meals or cooking (e.g., fats and oils,
condiments), alcohol, discretionary foods and beverages consumed in-between meals, and
beverages (milk-based, such as tea and coffee; and nonalcoholic, such as black tea and fruit
juices) were prone to omission from MyFitnessPal records. As fats and oils and discretionary
foods and beverages are typically high in fat, sugar and energy, the poor correlation observed
between MyFitnessPal and 24-h recalls for these nutrients could be explained by the omission
of these food categories. The barcode scanner function was appealing for simplifying the
logging of packaged foods, consistent with other literature 25,26. In theory, using the barcode
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scanner should increase the number of discretionary foods included in dietary records.
However, social desirability bias from participants may also have contributed to omission of
discretionary and other high-fat and/or high-sugar (i.e., socially undesirable) foods 40.

The commercial popularity of MyFitnessPal indicates large numbers of individuals who
download and self-initiate use of MyFitnessPal, often independent of any health professional
or dietetic input 9,25. Marketed as a weight-loss app, MyFitnessPal’s underestimation of
energy intake by 1863 kJ (or 445 kCal) presents substantial clinical implications, given that a
500 kCal/d energy deficit is typically prescribed for weight loss 41. Of interest, a previous
study investigating the use of MyFitnessPal for weight management in the United States
found no significant weight loss in the app group at 6 mo 42. The discrepancy between
estimated energy intake in MyFitnessPal and actual intake could compromise weight loss
efforts, as individuals may overeat because their energy intake appears below apprecommended targets. However, a previous study reported a difference of only -127 kJ/d (95%
CI -45 to 299 kJ) between MyFitnessPal and three-day weighed food records kept by a
dietitian 4. Another study found a mean energy intake difference of -292 kJ/d between
MyFitnessPal records entered by a researcher with a dietetics and nutrition background and
the data from 30 participants’ 24-h recalls collected using a US-based Nutrition Data System
for Research 23. Together, these studies suggest that nutrition knowledge around how to
appropriately log foods and estimate portion sizes improves the comparability of app nutrition
outputs. Furthermore, when 30 participants were provided with the opportunity to re-enter
large missing items from their MyFitnessPal records, only very minor differences in mean
energy intake of -56 kJ/day (SD=852) were observed against paper records analysed using
Brazilian food composition tables 24.
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As food logging is the primary function of nutrition apps like MyFitnessPal, the ease of
navigating through a food database can affect the quality of dietary data recorded 26. Large
and comprehensive food databases benefit users with variety to choose from 25,26. However,
with nearly half of participants indicating that food items were not easy to find within the app,
these usability experiences are consistent with another study finding that although there was a
general preference for MyFitnessPal over paper food records, with regard to the ease of
recording foods, paper food records were preferred 24. Moreover, other studies have reporting
that crowd-sourced food options in the MyFitnessPal database and the sheer number of foods
available can often be overwhelming and compromise accuracy if the incorrect food item is
selected 25,43,44. In fact, incomplete nutrient profiles of many crowd-sourced food options,
such as meat-based mixed dishes from restaurants or takeaway joints, is one explanation for
the discrepancies particularly in protein intake values between MyFitnessPal records and 24-h
recalls.

Furthermore, the food supply of Australia and other European countries, are underrepresented
by the predominantly US-based food database of MyFitnessPal 44,45, making it challenging for
selecting appropriately matched foods and contributing to error when local nutrition
information is not used. Contrastingly, nutrition apps with country-specific food databases
reflect greater accuracy 17,18,22. For example, the researcher-developed app, My Meal Mate,
with UK-specific food database reported a mean energy-intake difference of -218 kJ/d (95%
CI -640 to 201 kJ) between 41 participants’ 7-d records and 2-d 24-h recalls 17. A nonsignificant mean energy-intake difference of only -34 kJ/day (SD=2090) was detected
between the electronic dietary intake assessment (e-DIA) app using the AUSNUT database
and 24-h recalls when validated in young adults in Australia, with similar results found for 24
additional macro- and micronutrients 18 as well as for food groups 19. Evaluation of a
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researcher-modified version of the commercial Easy Diet Diary app, with Australian food
database, against 24-h recalls found an mean energy intake difference of -268 kJ/day (95% CI
-895 to 358 kJ) between methods, with no significant difference in any other nutrients, except
for an underestimation of alcohol 22.

Portion sizes are poorly estimated by individuals 46, and 49% of errors in energy estimations
from dietary records administered on personal digital assistants have been attributed to
inaccuracies in estimating portion sizes 47. The inability of participants to estimate how much
they consumed using measurement units provided within MyFitnessPal and opting for default
portion sizes, were factors contributing to portion size related-errors. Inclusion of portion size
images into an app, such as those available in ASA24 may be a useful tool to support portion
size estimation 48, or in recall of portion sizes 49. New features available in MyFitnessPal
include the ability to take photos of meals, which other commercial apps have used to
complement dietary records 4,50, and advancements in image-recognition technology and
algorithms could potentially support automated estimations of portion sizes 51.

Whereas younger adults are generally more competent with smartphone technologies 52, older
individuals may require training from a dietitian about the logging functionalities of
MyFitnessPal, which has been effectively used for the validation of other apps 17. Although
older participants had relatively complete records of foods consumed, accompanying energy
and macronutrient information was incomplete. Education about the presence of the search
bar could prevent the frustration experienced by some older participants at having to “create
food” and manually searching up calorie information to input for each food item logged.
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Decreased data entry time and more sustained logging of dietary intake are reported strengths
of mobile recording 11. Long-term tracking of diet may be achievable by dedicated users 5,
and is associated with greater weight loss 53,54. Yet, typical engagement with apps, including
MyFitnessPal, decreases rapidly over time 16,42,55. Most participants were compliant with the
4-day logging period in this study and no respondent fatigue was detected in records; however,
food logging in MyFitnessPal was perceived to be arduous and time-consuming. This is a
common sentiment expressed by users of the app, and which ultimately results in loss of
interest and motivation for using the app long-term 26,43,44.

7.8.1 Implications for health professionals

Food omissions and large underestimation of nutrients by MyFitnessPal, reinforces the
importance of health professional, in particular dietetic involvement in guiding the use of
these consumer-oriented nutrition apps, especially in weight management. Dietitians, who are
the experts in nutrition and managing diets for weight loss, should encourage greater
mindfulness and awareness for recording discretionary foods, and continue exercising their
expertise and rapport with individuals to probe further about these commonly omitted foods
and verify MyFitnessPal dietary records. Individuals also require education and training from
dietitians about the app functions that facilitate more convenient logging of foods and how to
more accurately estimate portion sizes. In practice, dietitians should clearly prescribe the
period of dietary recording in apps for dietary assessment, so as to maintain patient
compliance and minimise possible respondent fatigue that can occur with continued use 17.
Provision of accountability and motivational support from dietitians for more effective
engagement with apps is also necessary 56.
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7.8.2 Strengths and limitations

Using 24-h recalls as the reference method is subject to limitations associated with memory
and recall bias, yet, very low levels of underreporting by 24-h recalls for many foods and
nutrients are actually indicated 57. To strengthen the accuracy of the recall data, the ASA24
was used to ensure standardized collection of dietary data.

Excluding those with nutrition education and regular MyFitnessPal users, enhances the
generalisability of the sample to members of the public who may download the app. However,
it is important to note that regular users are more likely to represent the motivated members of
the public who self-initiate and demonstrate long-term use of MyFitnessPal 5. It is possible
that regular users who have more interest and familiarity with food logging and an
understanding of app functions through repeated use, may perform better with logging dietary
intake and produce more accurate nutrient measurements. This should be a topic of future
study.

Furthermore, participants were not only from the university setting but also from the
community. They were also a range of ages, including 30% who were >45 y, which is when
onset of many chronic diseases occurs, and when health management tools, such as apps are
required. However, there was still a predominance of younger participants, thereby creating
potential bias for greater technological literacy. It would be valuable to investigate the use of
MyFitnessPal by older individuals and understand their barriers and challenges to use, as
dietary management for chronic diseases or weight gain emerges in older age.
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7.9 Conclusion
Despite its popularity, there was suboptimal performance among individuals with using
MyFitnessPal to record dietary intake in their naturalistic setting, as indicated by food
omissions in app records and the discrepancies in app nutrition outputs. Standalone use of the
app is cautioned by app-usability experiences that highlight challenges in navigating the app
food database and selecting correct portion sizes. The importance of health professional
involvement, such as that of dietitians, is therefore emphasised when using commercial diettracking apps, especially for weight management. Future studies should investigate the
validity of nutrient measures and individuals’ usability experiences with the app when
prescribed alongside health professional and dietetic care.
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7.11 Conclusion to chapter
When individuals unfamiliar with MyFitnessPal used the app in an uncontrolled naturalistic
setting, there was poor performance with using the app to track dietary intake. A comparison
with the reference 24-h recall method showed missing foods and energy and nutrient
underestimation. Discrepancies could be attributed particularly to the omission of
discretionary foods, inaccurate portion size estimations, and mismatches between food items
available in the database and those actually consumed. Dietitians and the public were
previously found to frequently use MyFitnessPal (Chapter Four and Chapter Five). If
dietitians are to consider recommending MyFitnessPal to use in medical nutrition therapy
with their patients, education and clear prescriptions of the frequency of monitoring will be
required. This could assist with more accurate and complete recording and to ease the burden
of using the app from a longer-term perspective.

Similar to the qualitative findings extrapolated from dietitians in Chapter Six, this chapter
reinforces the need for the development of apps that are country-specific and that can
facilitate more timely interactions between patients and their dietitians for sustained
behaviour change. The following two chapters (Chapter Eight and Chapter Nine) will
document an intervention designed to improve dietitians’ self-efficacy with using apps and
the tool for measuring change in mHealth app self-efficacy.
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Appendix 7.3 Participant information statement.
Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics

Room 4111
D17 – Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: Margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

COMPARATIVE VALIDITY OF SMARTPHONE APPS IN DIETARY ASSESSMENT: A PILOT STUDY
PARTICIPANT INFORMATION STATEMENT
(1) What is this study about?
You are invited to take part in a research study about comparing the validity of energy and
macronutrients assessed dietary smartphone apps. This information will allow researchers to explore
the potential of using smartphone app to collect valid dietary data in a time-and cost-effective
manner. We are also interested in receiving comments on the usability of the apps or feedback
regarding design, features or functions. These valuable comments will contribute to further
development of smartphone app in dietetic practice.
This Participant Information Statement tells you about the research study. Knowing what is involved
will help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read.
 Agree to take part in the research study as outlined below.
 Agree to the use of your personal information as described.
(2) Who is running the study?
The study is being carried out by the School of Life and Environmental Sciences. William Berkman is
conducting this study as the basis for the degree of Master of Nutrition and Dietetics at the
University of Sydney. This will take place under supervision of PhD candidate, Juliana Chen and
Professor in Clinical Nutrition and Dietetics, Margaret Allman-Farinelli.
Comparative validity of smartphone apps in dietary assessment: a pilot study
Version 4, 05/02/2017
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(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to use a smartphone app for 4 days. You
will be asked to enter the amounts and types of all foods and beverages consumed throughout the
day (breakfast, lunch, dinner and snacks) into the app for the 4 day period.
In addition, the researcher will contact you on 2 occasions at random by telephone to conduct 24hour recalls. Should you be willing to participate in the study, you will be able to indicate your
availabilities to conduct recalls (between 9am-6pm) in the sign-up survey. You will be asked to recall
the food and beverages you have consumed in the past 24 hours period (from midnight to midnight).
Detailed information including the type of food, portion size, cooking method and recipes will be
asked.
At the end of the 4 days, you will be asked to complete a short anonymous online survey regarding
the usability and providing feedback after the use of the applications.
(4) How much of my time will the study take?
You will be asked to log the foods and beverages consumed for 4 days. Each 24-hour recalls is
expected to take approximately 20 minutes. The online survey is expected to take approximately 5
minutes to complete.
(5) Who can take part in the study?
Anyone over the age of 18, able to read and write in English and owning a smartphone can take part
in the study. Students enrolled in nutrition and dietetics or graduates of the program are ineligible to
participate.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether
to participate will not affect your current or future relationship with the researchers or anyone else
at the University of Sydney.
If you decide to take part in the study and then change your mind later, you are free to withdraw at
any time. You can do this by sending an email to William Berkman (wber5174@uni.sydney.edu.au).
If you decide to withdraw from the study, we will not collect any more information from you. Any
information that we have already collected, however, will be kept in our study records and may be
included in the study results.
If you decide to take part in the online survey and then change your mind later, you are free to stop
and exit the survey at any time. Submitting your completed questionnaire is an indication of your
consent to participant in the study. You can withdraw your responses at any time before you have
submitted the survey. Once you have submitted it, your responses cannot be withdrawn because
they are anonymous and therefore we will not be able to tell which one is yours.
(7) Are there any risks or costs associated with being in the study?
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Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this study. There are no charges or likelihood of excessive data usage associated with
downloading or use of any of the apps.
(8) Are there any benefits associated with being in the study?
It is unlikely that you will benefit directly from taking part in this study. However, your responses
could help our research team in understanding the accuracy of the nutrition information provided by
dietary smartphone apps. This could assist us in furthering the development of accurate apps for use
in research and dietetic practice.
If you choose to participate, upon completion of the study, you have the option to be entered into a
draw for the chance to win one of two $20 iTunes/Google Play vouchers. The winner will be
contacted via the email address that he or she has provided.
(9) What will happen to information about me that is collected during the study?
Your information will be stored securely and your identity/information will be kept strictly
confidential, except as required by law. Study findings may be published, but you will not be
individually identifiable in these publications.
We will keep the information we collect for this study, and we may use it in future projects. By
providing your consent you are allowing us to use your information in future projects. We don’t
know at this stage what these other projects will involve. We will seek ethical approval before using
the information in these future projects.
By providing your consent, you are agreeing to us collecting personal information about you for the
purposes of this research study. Your information will only be used for the purposes outlined in this
Participant Information Statement, unless you consent otherwise.
Please be aware, however, that we are independent of the apps and developers, and have no ability
to control the interface between you and the app, nor have any control over the storage or
ownership of any information you provide through the app.
(10)

Can I tell other people about the study?
Yes, you are welcome to tell other people about the study.

(11)

What if I would like further information about the study?

If you have any questions about the study please feel free to contact William Berkman
(wber5174@uni.sydney.edu.au) or Juliana Chen (jche6526@uni.sydney.edu.au)
(12)

Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us that you
wish to receive feedback by indicating this in the participant consent form. This feedback will be in
the form of a lay summary. You will receive this feedback after the study is finished.
(13)

What if I have a complaint or any concerns about the study?
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Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney [2016/303]. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 7.4 Participant consent form.
Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor, Clinical Nutrition and Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

COMPARATIVE VALIDITY OF SMARTPHONE APPS IN DIETARY ASSESSMENT: A PILOT STUDY
PARTICIPANT CONSENT FORM
I, ................................................................................... [PRINT NAME], agree to take part in this
research study.
In giving my consent I state that:
 I understand the purpose of the study, what I will be asked to do, and any risks/benefits
involved.
 I have read the Participant Information Statement and have been able to discuss my
involvement in the study with the researchers if I wished to do so.
 The researchers have answered any questions that I had about the study and I am happy
with the answers.
 I understand that being in this study is completely voluntary and I do not have to take part.
My decision whether to be in the study will not affect my relationship with the researchers or
anyone else at the University of Sydney now or in the future.
 I understand that I can withdraw from the study at any time.
 I understand that I may stop the interview at any time if I do not wish to continue. I also
understand that I may refuse to answer any questions I don’t wish to answer.
 I understand that I can withdraw up until I submit my questionnaire responses. I understand
that my questionnaire responses cannot be withdrawn once they are submitted, as they are
anonymous and therefore the researchers will not be able to tell which one is mine.
 I understand that personal information about me that is collected over the course of this
project will be stored securely and will only be used for purposes that I have agreed to. I

Comparative validity of smartphone apps in dietary assessment: a pilot study
Version 4, 05/02/2017
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understand that information about me will only be told to others with my permission, except
as required by law.
 I understand that the results of this study may be published, and that publications will not
contain my name or any identifiable information about me.
Would you like to receive feedback about the overall results of this study?
YES


NO



If you answered YES, please indicate your preferred form of feedback and address:
 Postal:

_______________________________________________________
___________________________________________________

 Email:

___________________________________________________

...................................................................
Signature
.............. ....................................................
PRINT name
..................................................................................
Date
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Appendix 7.5 Publication arising from this chapter.
Chen J, Berkman W, Bardouh M, Ng CYK, Allman-Farinelli M. The use of a food logging
app in the naturalistic setting fails to provide accurate measurements of nutrients and poses
usability challenges. Nutrition. 2019;57:208-216. DOI: 10.1016/j.nut.2018.05.003

(Appears on the next page)
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A B S T R A C T

Objective: MyFitnessPal is the most popular commercial nutrition weight loss app. The aim of this study was
to assess how individuals in naturalistic settings performed when recording their dietary intake in MyFitnessPal, and their usability experiences with the app.
Methods: Adults not regularly using MyFitnessPal (N = 43) logged their dietary intake in the app for 4 days
and completed two researcher-administered 24-h recalls collected based on the Automated Multiple Pass
Method. Food items from 24-h recalls were coded into food categories and foods omitted from corresponding
MyFitnessPal records were calculated. Comparative validity of energy and macronutrient outputs from
MyFitnessPal were compared against 24-h recalls using paired t tests. Inductive thematic analysis was
applied to app usability responses.
Results: Individuals omitted a mean of 18% (SD, 15) of food items, particularly energy-dense and nutrientpoor foods from MyFitnessPal records. Relative to 2-day 24-h recalls, 4-day MyFitnessPal records signiﬁcantly underestimated mean energy intake by 1863 kJ (SD, 2952 kJ, P = 0.0002) and intake of all macronutrients. Although 80% of participants rated MyFitnessPal easy to use, only 20% said they would continue use,
citing challenges in matching foods, estimating portion size, and logging being time-consuming, as affecting
motivation for long-term use.
Conclusions: Large discrepancies in nutrient measurements from MyFitnessPal indicate suboptimal performance with using the app to record intake, particularly given food omissions in records and difﬁculties
encountered with app usability relating to the food database and input of portion sizes. Stand-alone use of
MyFitnessPal is therefore cautioned and guidance from dietitians is necessary to support use of nutrition
apps in collecting accurate dietary data.
© 2018 Elsevier Inc. All rights reserved.

Introduction
In 2017, 78 000 new mobile health (mHealth) apps were added
into major app stores, taking the total of commercially available
JC, CYKN, and MAF contributed to the conception of the study. WB, MB, and JC
were involved in data collection. JC and WB analyzed the data. JC drafted the manuscript. MAF had primary responsibility for the ﬁnal content of the manuscript. All
authors contributed to the design of the study and the writing and editing of the
manuscript, and all read and approved the ﬁnal manuscript. JC is a doctoral student
at The University of Sydney, funded by the Australian Government Research Training Program scholarship, but declares no personal or ﬁnancial conﬂicts of interest.
MAF has developed food and nutrition-based apps for research purposes. She has
received funding from HCF Medical Foundation, NSW Health, Australian Research
Council, Cancer Council NSW, and Meat and Livestock Australia for other studies.
WB, MB, and CYKN declare no conﬂicts of interest.
* Corresponding author: Tel.: +61 286 27 0843; Fax: +61 28 627 1605.
E-mail address: jche6526@uni.sydney.edu.au (J. Chen).
https://doi.org/10.1016/j.nut.2018.05.003
0899-9007/© 2018 Elsevier Inc. All rights reserved.

mHealth apps to 325,000 [1], With 603.7 million adults estimated
to be obese worldwide in 2015 [2], the growth in mHealth apps
reﬂects attempts to develop solutions to address the escalating
burden of disease. Smartphone diet-tracking nutrition apps are
commonplace in commercial app stores [3], with the majority
being calorie counters that are marketed as tools for weight loss
[4]. Calorie Counter by MyFitnessPal is the most popular diet-tracking weight loss app in Western countries [3,5], boasting
>165 million users [6]. It is also the most common nutrition app
recommended by dietitians in Australia, Canada, New Zealand, the
United Kingdom, and the United States [79]. The MyFitnessPal
app provides individuals with a medium to log their food intake
and monitor the energy and macronutrient content of their meals
against personalized weight loss targets.
Before technological advancements, individuals kept paperbased logs and relied on calorie counting books to calculate energy
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and macronutrient intake. For those who received dietetic care,
dietitian-led diet histories, 24-h recalls, or detailed dietary records
would be completed. These traditional dietary assessment methods
were burdensome for both individuals and dietitians and subject to
memory bias and misreporting [10]. Mobile phone technologies
may address such limitations [11], given their ubiquity [12] and
accessibility even at meal times [13], allowing individuals to log
dietary intake in near real time. Individuals also have greater
acceptability and preference for recording dietary intake using
apps over written paper records [11,1416]. The capacity to automatically code and quantify energy and macronutrient intake from
within nutrition apps is appealing for individuals who want insight
and immediate feedback on the composition of their diet in their
naturalistic setting, and in a manner independent of dietetic
input [5].
How energy and macronutrient outputs from apps compare
with dietary assessment methods, such as 24-h recalls or measured
energy expenditure, has been investigated, albeit predominately in
researcher-based nutrition apps [1722]. One pioneering study
has assessed the accuracy of energy-intake calculations of commercial nutrition weight loss apps, of which MyFitnessPal was
included, against the gold standard weighed food record [4]. However, as the researcher had a dietetics background, the ﬁndings
may not be generalizable to the public that does not possess the
same degree of food knowledge. Other studies investigating the
comparative validity of commercial nutrition apps have focused on
determining the accuracy of the app’s food composition database,
with researchers entering recall data into the app for comparison
[23], or allowing participants the opportunity to go back to correct
and log missing food items after the recording period [24]. However, as MyFitnessPal is designed to be a consumer-oriented app,
further exploration of the comparative validity of its nutrient outputs when used by members of the public in a naturalistic state
and setting is warranted.
A small number of qualitative studies have been conducted
among individuals in community or naturalistic settings to understand user experiences and preferences using commercial nutrition
apps, including MyFitnessPal as a food record and for weight management [2426]. Although these apps were generally liked, a
range of design features, usability aspects, and factors for facilitating behavior change for weight loss were identiﬁed as needing further development. Therefore, this study aimed to assess how
individuals in naturalistic settings performed when recording their
dietary intake in MyFitnessPal, as well as to explore their usability
experiences with the app.
Methods
Participants and recruitment
The Institutional Human Research Ethics Committee granted approval for this
study. Recruitment methods included announcements during lectures and social
media posts and posters across one Australian university campus and outside community containing a link to the online screening survey. The screener collected
participant consent, basic demographic data, and app-use habits.
Eligible participants were >18 y of age, owned a smartphone compatible with
MyFitnessPal (iOS or Android), and spoke English. Individuals who were regular
users of MyFitnessPal (deﬁned as logging into the app more than three times a
week in the past 6 mo) or had formal nutrition education were excluded. These
exclusion criteria were implemented as individuals with familiarity with using the
MyFitnessPal app or possessing knowledge of nutrition might bias the results in
favor of the app, characteristics that would not be representative of use by the general public. As an incentive to participate, a draw to win one of two
$20 iTunes/Google Play vouchers, was offered to study completers.
Based on Liao’s guidance for sample-size calculations for agreement studies
between two measures, at an alpha of 0.05 and beta for power of 0.9, with assumption of no discordant pairs of measurements, a minimum of 45 participants was
required for the study [27].
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Study design
MyFitnessPal
MyFitnessPal includes an electronic dietary record that allows users to
search and log speciﬁc branded and generic food items. Energy and macronutrient data outputs from the app are primarily derived from the US Department
of Agriculture (USDA) food composition database [28], as well as crowdsourced data [4]. The app also offers the “create food” option to add custom
foods and meals, as well as manually entering nutrient proﬁles of new foods
not present in the database.
Speciﬁc instructions on how to download MyFitnessPal, enable the “Diary
Sharing” feature, and add researchers as “Friends,” were emailed to participants.
Participants were instructed to record their intake in the app for 4 days consecutively, including all meals, snacks, and beverages. They received minimal further
instruction on how to best use the app, to reﬂect conditions users in the naturalistic setting would experience when independently downloading the app. With
queries about entering composite dishes, participants were told to choose a
generic food item that best represented their dish, or to enter individual food items
to compose the dish. Energy and macronutrient intake data for each user was gathered at the end of the logging period through accessing participants’ MyFitnessPal
dietary record data via the Friends function.
24-h recalls
Participants were contacted on two random, unannounced occasions (including weekends) within the 4-day logging period to perform 24-h recalls as a reference standard. At the beginning of the recall, participants were reminded not to
refer to their dietary record in the MyFitnessPal app (either as a prompt or to aid
recall), and to solely rely on their memory.
The National Cancer Institute Automated Self-Administered (ASA24)-Australia
[29] was used by one dietetics researcher to conduct 24-h recalls with participants
over the phone. The ASA24 [30] is based on the USDA Automated Multiple Pass
Method (AMPM) [31] and is a validated 24-h recall tool for assessing dietary intake
[32]. The ASA24-Australia uses nutrition information from the Australian Food,
Supplement and Nutrient Database (AUSNUT) 20112013 [33]. Recall data for 31
participants were exported directly from the ASA24 researcher portal for analysis.
These data were combined with a further 16 individuals whose recalls were conducted by a second researcher using the AMPM based on the ASA24, but manually
coded. Manual coding of these recalls in FoodWorks8 (Xyris Software) [34] using
the AUSNUT 20112013 database was required as the ASA24-Australia was not
yet available at that stage. Participants were asked to refer to a provided food
model booklet [35] to assist with estimation of portion sizes during recalls. Where
participants were unsure, the median portion size was used as a starting point for
adjustment.
After the 4-day logging period, participants rated the usability experience of MyFitnessPal in an online survey adapted from the System Usability
Scale [36] and could provide further feedback via an open-ended response
question.

Data analysis
Only the data from participants with 1 d of MyFitnessPal records and corresponding day 24-h recalls were included for further analysis. All food items from
24-h recalls were coded into food categories and matched against items present
in MyFitnessPal records for corresponding days. The total numbers of items omitted by MyFitnessPal per food category and overall were determined. Where participants created a food or entered a generic mixed dish or composite food item
in MyFitnessPal (e.g., chicken schnitzel wrap), it was presumed to contain all
ingredients reported in the 24-h recall (e.g., wrap, chicken schnitzel, coleslaw,
cheese).
Group means for energy and macronutrient (protein, fat, carbohydrate, and
sugar) intakes were calculated for both methods. Paired t tests were conducted on
normally distributed data (or Wilcoxon paired signed-rank test for nonparametric
data) to compare the combined means of 2-day records between the two methods.
Associations between the two methods were determined using Pearson’s productmoment correlation coefﬁcient (or Spearman’s rho for nonparametric data).
BlandAltman plots were constructed to assess the agreement between MyFitnessPal and 24-h recalls for the mean intakes of energy and macronutrients for
both days [37]. Repeated measures analysis of variance (ANOVA) were conducted
across the 4-day MyFitnessPal records to examine the possibility of respondent
fatigue. All data was included for these analyses. Sensitivity analysis was carried
out on data that excluded under-reporters, identiﬁed using Goldberg’s cutoffs on
24-h recall data [38], to determine if there were any differences in ﬁndings. IBM
SPSS Statistics, version 22 (IBM Corp, Armonk, NY, USA) was used to conduct all
statistical analyses.
App usability survey responses were coded as positive (strongly agree or agree)
or neutral/negative (neutral, disagree, and strongly disagree) for descriptive analysis. Major themes from the open-ended responses were coded using inductive thematic analysis.
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Results
From 96 expressions of interest, 21 did not meet eligibility criteria (Fig. 1). Twenty-eight eligible participants failed to respond to
follow-up emails, either withdrawing before commencing or during the 4-day logging period, mainly citing time constraints. The 47
participants (9 men) who completed at least 1 d of MyFitnessPal
records and a 24-h recall for the same day were included for further analysis. All but 2 of the 47 participants had MyFitnessPal
records corresponding to the 2 d of recalls. Forty-three participants
completed the full 4-day recording period for MyFitnessPal and the
3-day 24-h recalls. The mean age of participants was 32 y (SD, 14),
with 16 participants (34%) >30 y of age. Mean body mass index
(BMI) was 24.5 kg/m2 (SD, 4.7), with 32 participants (68%) in the
healthy weight range.
From the 24-h recalls of the 47 participants, a mean of 18% of
food items were omitted (SD, 15%) per individual from their corresponding MyFitnessPal records. Across all participants, 1445 food
items were recorded, of which 271 (19%) were missing from corresponding MyFitnessPal records. Fig. 2 displays the proportion of
food items omitted from MyFitnessPal records by different food
categories, with fats and oils, alcohol, discretionary foods and beverages (high in fat and/or sugar), and condiments more commonly
omitted.
Ten participants were under-reporters based on Goldberg cutoffs. However, as exclusion of under-reporters did not alter the signiﬁcance of ﬁndings, the results presented are for the full data set
of participants. Mean energy and macronutrient intake values
gathered from the 2 d of recalls and corresponding day MyFitnessPal records, as well as the complete 4-day MyFitnessPal and 2-day
24-h recall records, are displayed in Table 1. Signiﬁcantly lower
values were derived from MyFitnessPal than form 24-h recalls for
energy and all macronutrients. Notably, a mean energy-intake difference of 1863 kJ (SD, 2952 kJ, P = 0.0002) existed between 4day MyFitnessPal and 2-day 24-h recall records. Correlation coefﬁcients for energy and macronutrients ranged from negligible to
low (r = 0.210.42), with signiﬁcant correlations only observed for
protein and carbohydrate in the 4-day MyFitnessPal versus 2-day
24-h recalls (Table 1).
BlandAltman plots in Fig. 3 depict the agreement between
MyFitnessPal and the 24-h recalls for energy, protein, fat, carbohydrate, and sugar intakes. No proportional bias was observed for
energy or any of the nutrients; however, wide limits of agreement
were observed. For differences in energy, six participants had values above the limits of agreement. The repeated measures ANOVA
with a GreenhouseGeisser correction indicated that the mean
energy intake across the 4 d of MyFitnessPal records were not statistically signiﬁcant [F(2.45102.75) = 1.45; P = 0.24].
Of the 47 participants, 1 did not complete the usability survey.
The majority of participants (80%) found MyFitnessPal easy to use,
indicating that the various functions in the app were well integrated (70%). However, 80% said they were unlikely to continue its
use, and 46% participants indicated that they would recommend
the app to others. Slightly more than half of participants (52%) said
that food items were easy to ﬁnd.
Twenty-four participants provided further written feedback on
the usability and design features or functions of MyFitnessPal. Four
key themes emerged, including insufﬁciencies in the food database,
confusing portion sizes, time-consuming data entry, and motivational effects. Participants found it difﬁcult to match the exact
foods they had eaten to those available in the MyFitnessPal database: “Main issue is the appropriateness and range of food options”
(respondent (r)28, male, age 47 y). This led to queries and uncertainties about the accuracy of their selection: “I was never entirely

sure if the item I had found in the database was exactly accurate to
what I had eaten” (r32, female, age 19 y). For some, the food database was regarded as a barrier to recommending the apps to
others, with suggestions to include more brands and products
from other countries or choose the country of residence for speciﬁc
results: “It seems to come up with American brands ﬁrst so it
would be good to be able to choose a country and have the app
automatically place the [country’s] grocery store brands closer to
the top of generic searches” (r6, female, age 27 y).
Selecting appropriate portion sizes from metric weights (e.g., g,
mL) or household measure options (e.g., cups) within the app was
challenging for many participants at regular meals, but even more
so when eating foods prepared away from home: “Hard to work
out how much you ate when you go out for dinner and portions
are shared” (r11, female, age 57 y). Informal or quantitative measures were suggested to be more helpful: “The amounts were not
that easy to use. . . . It would be beneﬁcial to have more colloquial
measurements, like 'handful' or 'size of your palm'” (r15, female,
22 y); as well as portion size pictures: “Maybe they could include
some pictures to assist users to quantify how much food they ate
(e.g., pictures of bowls/cups)” (r45, female, 19 y).
Although the barcode scanning function made logging packaged foods easier, a key reason cited for not continuing to use
MyFitnessPal was because manual data entry was deemed timeconsuming and tedious, especially when entering meals with more
than a few ingredients or composite dishes with many ingredients:
“Logging individual items like a coffee or piece of fruit was ﬁne, but
having to put in all the ingredients of a dish separately was tedious
and probably not a good representation of the actual dish” (r15,
female, 22 y).
It was recognized that in the short term, MyFitnessPal could be
a useful tool for motivating users and increasing awareness of
energy intake, with some participants even citing weight loss from
tracking their intake. However, it was emphasized that the app
was not sustainable for long-term use, particularly if detailed
recording was required: “I personally wouldn't use the app again
or log my food in such detail, but I think with some usability
improvements it could be an effective way to monitor someone's
diet” (r15, female, 22 y) and “I question the long-term value of the
app . . . burn out/boredom after initial honeymoon. Very good to
encourage a positive 'change' mentality to kick-start a new nutrition program but still need some way to sustain the program” (r7,
male, 54 y). For the less tech-savvy, lack of understanding of the
range of app functions affected willingness to continue using the
app: “As a novice, I didn't realise the range of food items already
preloaded, that you could search for. This made entry arduous, and
a barrier to ongoing use” (r8, female, 54 y). One participant mentioned that having nutrition professionals’ input and accountability
could help support using MyFitnessPal: “Having a nutritionist
monitor your app. . .would also be very helpful” (r35, female, 35 y).
Discussion
This is the ﬁrst study known to have assessed individuals’ performance with recording dietary intake in the MyFitnessPal app in
their naturalistic setting. Foods most commonly omitted from
MyFitnessPal were energy dense and nutrient poor. MyFitnessPal
derived energy and macronutrient intake values were consistently
lower than those obtained via researcher-administered 24-h
recalls. Despite being rated as easy to use, negative usability experiences relating to difﬁculties with matching food items, estimating
portion sizes, and the time-consuming nature of data entry, limited
participants’ willingness and motivation toward sustained use of
MyFitnessPal.
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Although apps provide a means for prospective recording, many
participants expressed entering meals up to 1 d retrospectively,
thus forgetfulness in logging foods and subsequent food omission
from MyFitnessPal records were apparent. Consistent with retrospective self-reported dietary assessment [39], foods added to
meals or cooking (e.g., fats and oils, condiments), alcohol, discretionary foods and beverages consumed in-between meals, and beverages (milk-based, such as tea and coffee and nonalcoholic, such
as black tea and fruit juices) were prone to omission from MyFitnessPal records. As fats and oils and discretionary foods and beverages are typically high in fat, sugar, and energy, the poor
correlation observed between MyFitnessPal and 24-h recalls for
these nutrients could be explained by the omission of these food
categories. The barcode scanner function was appealing for simplifying the logging of packaged foods [25,26], and in theory, should
increase the number of discretionary foods included in dietary
records. However, social desirability bias from participants also
may have contributed to omission of discretionary and other highfat and/or high-sugar (i.e., socially undesirable) foods [40].
The commercial popularity of MyFitnessPal indicates large
numbers of individuals who download and self-initiate use of
MyFitnessPal, often independent of any health professional or dietetic input [9,25]. Marketed as a weight loss app, MyFitnessPal’s
underestimation of energy intake by 1863 kJ (or 445 kcal) presents
substantial clinical implications, given that a 500 kcal/d energy deficit is typically prescribed for weight loss [41]. Of interest, a previous study investigating the use of MyFitnessPal for weight
management in the United States found no signiﬁcant weight loss
in the app group at 6 mo [42]. The discrepancy between estimated

energy intake in MyFitnessPal and actual intake could compromise
weight loss efforts, as individuals may overeat because their energy
intake appears below app-recommended targets. However, a previous study reported a difference of only 127 kJ/d (95% conﬁdence interval [CI], 45 to 299) between MyFitnessPal and 3-day
weighed food records kept by a dietitian [4]. Another study found a
mean energy-intake difference of 292 kJ/d between MyFitnessPal
records entered by a researcher with a dietetics and nutrition background and the data from 30 participants’ 24-h recalls collected
using a US-based Nutrition Data System for Research [23].
Together, these studies suggest that nutrition knowledge around
how to appropriately log foods and estimate portion sizes
improves the comparability of app nutrition outputs. Furthermore,
when 30 participants were provided with the opportunity to reenter large missing items from their MyFitnessPal records, only
very minor differences in mean energy intake of 56 kJ/d (SD, 852)
were observed against paper records analyzed using Brazilian food
composition tables [24].
As food logging is the primary function of nutrition apps like
MyFitnessPal, the ease of navigating through a food database can
affect the quality of dietary data recorded [26]. Large and comprehensive food databases beneﬁt users with variety to choose from
[25,26]. However, with nearly half of participants saying that food
items were not easy to ﬁnd within the app, these usability experiences are consistent with another study ﬁnding that although there
was a general preference for MyFitnessPal over paper food records,
with regard to the ease of recording foods, paper food records
were preferred [24]. Moreover, other studies have reporting that
crowd-sourced food options in the MyFitnessPal database and the

Completed expression of interest
forms (N = 96)

Eligible participants (N = 75)

Completed at least 1d of
MyFitnessPal records and a 24-h
recall for the same day (N = 47)

Completed
corresponding
MyFitnessPal records
for both days of 24-h
recalls (N = 45)
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Ineligible (n = 21)
• Regular MyFitnessPal user
(n = 17)
• Nutrition student (n = 1)
• Did not own a smartphone
compatible with MyFitnessPal
(n = 3)
Failed to respond to follow-up
or withdrew before
commencing or during tracking
period (n = 28)

Completed 4-d
recording period for
MyFitnessPal and 2-d
24-h recall
records (N = 43)

Answered usability
survey (N = 46)
Fig. 1. Participant recruitment ﬂow diagram.
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Food categories
Fats and oils (n = 48)

54

Alcohol (n = 33)

42

Discretionary foods & beverages (n = 213)

33

Condiments (n = 63)

32

Other non-alcoholic beverages (n = 17)

29

Milk and milk-based beverages (n = 130)

26

Nuts (n = 50)

20

Fruit (n = 145)

17

Dairy (excluding milk) (n = 64)

13

Vegetables (n = 290)

11

Meat, poultry, eggs, and seafood (n = 185)

9

Grains (n = 207)

4

Total food items (N = 1445)

19

0

10

20 30 40 50 60
Food items omitted(%)

70

80

90 100

Fig. 2. Foods present in 24-h recalls (N = 47) by food category, but omitted in corresponding day MyFitnessPal records.

sheer number of foods available can often be overwhelming and
compromise accuracy if the incorrect food item is selected
[25,43,44]. In fact, incomplete nutrient proﬁles of many crowdsourced food options, such as meat-based mixed dishes from restaurants or takeaway joints, is one explanation for the

discrepancies particularly in protein intake values between MyFitnessPal records and 24-h recalls.
Furthermore, the food supply of Australia and other European
countries, are underrepresented by the predominantly US-based
food database of MyFitnessPal [44,45], making it challenging for
selecting appropriately matched foods and contributing to error

Table 1
Paired comparisons and correlations of mean energy and macronutrient intakes of the MyFitnessPal (MFP) app vs 24-h recalls (24 HR)*
MFP mean (SD)
Day 1 record (N = 47)
Energy (kJ/d)
6129 (2456)
Energy (kCal/d)
1465 (587)
Protein (g/d)
60 (43)
Fat (g/d)
44 (27)
Carbohydrate (g/d)
152 (92)
Sugar (g/d)
51 (39)
Day 2 record (n = 45)
Energy (kJ/d)
6472 (2549)
Energy (kcal/d)
1547 (609)
Protein (g/d)
63 (39)
Fat (g/d)
47 (29)
Carbohydrate (g/d)
163 (101)
Sugar (g/d)
54 (44)
Mean day 1 and day 2 records combined (N = 45)
Energy (kJ/d)
6330 (2217)
Energy (kcal/d)
1513 (530)
Protein (g/d)
61 (36)
Fat (g/d)
45 (24)
Carbohydrate (g/d)
158 (90)
Sugar (g/d)
53 (38)
MFP 4-d mean vs 2-d mean of 24 h (N = 43)
Energy (kJ/d)
6263 (2128)
Energy (kcal/d)
1498 (509)
Protein (g/d)
60 (31)
Fat (g/d)
46 (23)
Carbohydrate (g/d)
158 (88)
Sugar (g/d)
51 (36)

24-h mean (SD)

Difference MFP  24-h (SD)

P-value

r

P-value

7926 (2994)
1894 (716)
85 (32)
75 (34)
195 (92)
88 (53)

1797 (3262)
429 (780)
25 (39)
31 (40)
43 (99)
37 (55)

0.0005
0.0005
<0.0001y
<0.0001y
0.005
<0.0001y

0.30
0.30
0.46z
0.20z
0.42
0.30z

0.04
0.04
0.001
0.2
0.003
0.04

8322 (2706)
1989 (647)
92 (40)
77 (29)
198 (78)
86 (44)

1850 (3471)
442 (830)
29 (48)
30 (40)
35 (107)
31 (50)

0.001
0.001
0.0001y
<0.0001
0.04
<0.0001y

0.13
0.13
0.35z
0.04
0.30
0.25z

0.4
0.4
0.02
0.8
0.05
0.1

8190 (2622)
1958 (627)
89 (34)
77 (28)
198 (76)
88 (42)

1860 (2900)
445 (693)
28 (35)
31 (34)
40 (91)
34 (45)

<0.0001
<0.0001
<0.0001y
<0.0001y
0.005
<0.0001y

0.29
0.29
0.43z
0.16z
0.41
0.32z

0.05
0.05
0.003
0.3
0.005
0.3

8126 (2642)
1942 (631)
86 (28)
76 (29)
199 (77)
88 (43)

1863 (2952)
445 (706)
26 (32)
30 (33)
41 (96)
37 (47)

0.0002
0.0002
<0.0001
<0.0001y
0.007
<0.0001y

0.25
0.25
0.42
0.21z
0.33
0.28z

0.1
0.1
0.005
0.2
0.03
0.07

*
Day 1 and 2 records are shown separately, together with the mean of each method from the 2 d combined, and the mean of the 4-d MFP recording period compared with
2 days of 24 h.
y
Wilcoxon ranked test.
z
Spearman’s rho.
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Fig. 3. BlandAltman plots of MyFitnessPal (MFP) and 24-h recalls (24 HR) from mean day 1 and 2 data, for (A) energy intake  mean difference: 1860 kJ; limits of agreement:
7544 kJ to 3824 kJ (B) protein intake  mean difference: 28 g; limits of agreement: 96 g to 40 g; (C) fat  mean difference: 31 g; limits of agreement: 97 g to 34 g; (D)
carbohydrate  mean difference: 40 g; limits of agreement: 218 g to 139 g; and (E) sugar  mean difference: 34 g; limits of agreement: 123 g to 54 g. Dashed lines indicate the 95% limits of agreement (SD, 1.96) above and below the mean difference (solid line).
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when local nutrition information is not used. Contrastingly, nutrition apps with country-speciﬁc food databases reﬂect greater accuracy [17,18,22]. For example, the researcher-developed app, My
Meal Mate, with a UK-speciﬁc food database reported a mean
energy-intake difference of 218 kJ/d (95% CI, 640 to 201 kJ)
between 41 participants’ 7-d records and 2-day 24-h recalls [17]. A
non-signiﬁcant mean energy-intake difference of only 34 kJ/d
(SD, 2090) was detected between the electronic dietary intake
assessment (e-DIA) app using the AUSNUT database and 24-h
recalls when validated in young adults in Australia, with similar
results found for 24 additional macro- and micronutrients [18] as
well as for food groups [19]. Evaluation of a researcher-modiﬁed
version of the commercial Easy Diet Diary app with Australian food
database against 24-h recalls found an mean energy intake difference of 268 kJ/d (95% CI, ¡895 to 358) between methods, with no
signiﬁcant difference in any other nutrients, except for an underestimation of alcohol [22].
Portion sizes are poorly estimated by individuals [46], and 49%
of errors in energy estimations from dietary records administered
on personal digital assistants have been attributed to inaccuracies
in estimating portion sizes [47]. The inability of participants to estimate how much they consumed using measurement units provided within MyFitnessPal and opting for default portion sizes,
were factors contributing to portion sizerelated-errors. Inclusion
of portion size images into an app, such as those available in ASA24 may be a useful tool to support portion size estimation [48], or
in recall of portion sizes [49]. New features available in MyFitnessPal include the ability to take photos of meals, which other commercial apps have used to complement dietary records [4,50], and
advancements in image-recognition technology and algorithms
could potentially support automated estimations of portion
sizes [51].
Whereas younger adults are generally more competent with
smartphone technologies [52], older individuals may require
training from a dietitian about the logging functionalities of
MyFitnessPal, which has been effectively used for the validation
of other apps [17]. Although older participants had relatively complete records of foods consumed, accompanying energy and macronutrient information was incomplete. Education about the
presence of the search bar could prevent the frustration experienced by some older participants at having to “create food” and
manually searching up calorie information to input for each food
item logged.
Decreased data entry time and more sustained logging of dietary intake are reported strengths of mobile recording [11]. Longterm tracking of diet may be achievable by dedicated users [5], and
is associated with greater weight loss [53,54]. Yet, typical engagement with apps, including MyFitnessPal, decreases rapidly over
time [16,17,42]. Most participants were compliant with the 4-day
logging period in this study and no respondent fatigue was
detected in records; however, food logging in MyFitnessPal was
perceived to be arduous and time consuming. This was a common
sentiment expressed by users of the app, and which ultimately
resulted in loss of interest and motivation for using the app long
term [26,43,44].
Implications for health professionals
Food omissions and the large underestimation of nutrients by
MyFitnessPal, reinforces the importance of health professional, in
particular dietetic, involvement in guiding the use of these consumer-oriented nutrition apps, especially in weight management.
Dietitians, who are the experts in nutrition and managing diets for
weight loss, should encourage greater mindfulness and awareness

for recording discretionary foods, and continue exercising their
expertise and rapport with individuals to probe further about these
commonly omitted foods and to verify MyFitnessPal dietary
records. Individuals also require education and training from dietitians about the app functions that facilitate more convenient logging of foods and how to more accurately estimate portion sizes. In
practice, dietitians should clearly prescribe the period of dietary
recording in apps for dietary assessment, so as to maintain patient
compliance and minimise possible respondent fatigue that can
occur with continued use [55]. Provision of accountability and
motivational support from dietitians for more effective engagement with apps is also necessary [56].
Study strengths and limitations
Using 24-h recalls as the reference method is subject to limitations associated with memory and recall bias, yet, very low levels
of underreporting by 24-h recalls for many foods and nutrients are
actually indicated [57]. To strengthen the accuracy of the recall
data, the ASA24 was used to ensure standardized collection of dietary data.
Excluding those with nutrition education and regular MyFitnessPal users enhances the generalizability of the sample to members of the public who may download the app. However, it is
important to note that regular users are more likely to represent
the motivated members of the public who self-initiate and demonstrate long-term use of MyFitnessPal [5]. It is possible that regular users who have more interest and familiarity with food
logging and an understanding of app functions through repeated
use, may perform better with logging dietary intake and produce
more accurate nutrient measurements. This should be a topic of
future study.
Furthermore, participants were not only from the university
setting but also from the community. They were also a range of
ages, including 30% who were >45 y, which is when onset of many
chronic diseases occurs, and when health management tools, such
as apps are required. However, there was still a predominance of
younger participants, thereby creating potential bias for greater
technological literacy. It would be valuable to investigate the use of
MyFitnessPal by older individuals and understand their barriers
and challenges to use, as dietary management for chronic diseases
or weight gain emerges in older age.
Conclusion
Despite its popularity, there was suboptimal performance
among individuals with using MyFitnessPal to record dietary
intake in their naturalistic setting, as indicated by food omissions
in app records and the discrepancies in app nutrition outputs.
Stand-alone use of the app is cautioned by app-usability experiences that highlight challenges in navigating the app food database
and selecting correct portion sizes. The importance of health professional involvement, such as that of dietitians, is therefore
emphasized when using commercial diet-tracking apps, especially
for weight management. Future studies should investigate the
validity of nutrient measures and individuals’ usability experiences
with the app when prescribed alongside health professional and
dietetic care.
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8.3 Introduction to chapter
From the findings and recommendations proposed from the international survey of dietitians’
app use in Chapter Four, it was identified that intervening in the capability, motivation and
opportunity for dietitians could influence dietitians’ behaviour for greater implementation and
integration of apps in dietetic practice. To achieve competency in a behaviour also requires
individuals to have self-efficacy, that is self-belief in their capabilities to accomplish these
behaviours. In this chapter (Chapter Eight), a tool was developed and validated to assess
dietitians’ self-efficacy with mHealth apps, which will be the primary outcome assessed in the
intervention described in Chapter Nine.
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8.4 Abstract
Objective: To develop and validate a tool for assessing dietitians’ self-efficacy with using
mobile health (mHealth) apps in dietetic practice.
Design and Participants: A tool for measuring mHealth app self-efficacy among dietitians
was constructed based on a literature review, consultation with experts and Bandura’s selfefficacy scales development guide. Senior dietetic students and new graduate dietitians in
Australia (n=100) tested the tool.
Outcome Measures and Analysis: Validation of the tool was conducted using factor analysis.
Reliability testing was undertaken to examine internal consistency and repeatability.
Results: Construct validity was demonstrated through extraction of 4 factors with significant
loadings accounting for 68% of variance: efficiency and effectiveness of nutrition care;
training and support; integration into dietetic work systems; and familiarity with apps.
Internal consistency reliability overall was 0.90; 3 of 4 constructs having Cronbach α >0.70.
Weighted kappas for test-retest reliability indicated moderate to substantial agreement (0.43–
0.76).
Conclusions and Implications: This tool will be useful to researchers and dietetic
associations interested in measuring dietitians’ levels of mHealth app self-efficacy;
developing interventions to enhance self-efficacy; and/or evaluating changes in self-efficacy
after professional training. Testing of the tool in a more diverse sample of dietitians and
among other health professional groups could enhance the applicability of the tool.

Keywords: dietetics; mHealth; self-efficacy; smartphones; survey development and validation
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8.5 Introduction
Mobile health (mHealth) apps are ubiquitous in major app stores (e.g. Google Play Store,
Apple App Store), with reports from 2017 indicating that 325,000 commercial mHealth apps
exist globally 1. These mHealth apps typically focus on overall health and wellness, including
addressing diet and physical activity behaviours, and support the self-management of chronic
diseases such as diabetes and mental health conditions 2. In the face of rising health and
economic costs associated with obesity and related chronic diseases 3, apps present
opportunities to support existing frontline health services in nutrition behaviour change, in a
cost-effective and wide-reaching manner 4,5.

Specialising in the provision of medical nutrition therapy (MNT), dietitians counsel patients
and deliver treatments and therapies effective for modifying lifestyle behaviours and
promoting weight management 6,7. Recommending mHealth apps to patients is common
among dietitians; approximately 83% were reported in the US and other countries 8,9.
However, although these apps present an array of benefits to the nutrition care process (for
example, to streamline dietary assessment and improve patient-provider communication 10), it
is rarer for dietitians to use mHealth apps directly to delivery MNT 9. In particular, dietitians
perceived that inadequate capability relating to familiarity and knowledge regarding the best
apps available were barriers to using mHealth apps in their practice and patient care 9,11.

An individual’s belief in their capability to perform a task, such as using apps in patient
nutrition care, is referred to as perceived self-efficacy 12. With regard to adoption of new
technologies, self-efficacy is a predictor of the frequency of technological use and persistence
in using them despite challenges 13. A small number of validated tools were previously
established to measure self-efficacy with other technologies, such as computers 14,15 and the
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Internet 16. Bandura advised that when measuring a particular domain of perceived selfefficacy, the scales developed must be tailored and specific to that domain 17. Existing tools
designed to assess self-efficacy specifically with using apps and in the context of dietetic
practice were unable to be located in the literature. The aim of this study was to develop and
validate a tool designed to measure dietitians’ self-efficacy with using mHealth apps in their
practice.

8.6 Methods
8.6.1 Subjects and recruitment

The University of Sydney Human Research Ethics Committee provided approval for this
study (approval number 2017/301; ethical approval, participant information statement and
participant consent form for this study are presented in Appendices 8.1 to 8.3), which was
conducted in Australia. Eligible respondents for the validation of this mHealth app selfefficacy tool had to be senior students (second year) of the masters of nutrition and dietetics
program with clinical experience, or new graduate dietitians (graduated within the last 5 years)
because these individuals would have had experience with seeing patients and therefore had
potential opportunities to use or recommend apps to them. No restrictions were placed on
whether respondents had previous experience with using apps. Junior dietetics students (first
year of masters studies) were excluded because they had no patient experience. Dietitians who
had graduated >5 years ago were also excluded from this study to avoid possible
contamination, as this mHealth app self-efficacy tool was to be used as the instrument for
assessing the primary outcome in another study where this population of dietitians would be
recruited.
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The researchers recruited respondents using a range of convenience sampling strategies,
including advertising on Australian dietitian-related websites, dietitian association enewsletters and social media groups. Dietitians were encouraged to share the survey link to
this tool with their colleagues to achieve snowball sampling. The link was also distributed via
emails to senior students and new graduates of the masters of nutrition and dietetics program
of an Australian university. Each respondent who completed the survey a second time for
reliability test purposes was reimbursed with a $10 shopping voucher, but there was no
compensation for the first completion only.

8.6.2 Development of the tool

To develop this mHealth app self-efficacy tool, the researchers followed a systematic process
for constructing survey tools 18, particularly that of reviewing the literature, developing or
adapting tool items, constructing the tool, and pilot-testing the draft tool 18.

Relevant literature was searched on the use of mHealth apps by dietitians. Existing
publications were reviewed to identify the potential barriers and enablers to app use in dietetic
practice and areas of continuing professional development that could influence dietitians’
self-efficacy with using apps 8,9,11,19,20. A range of personal, mobile device, app, and
workplace issues were identified as affecting the capability, opportunity and motivation for
dietitians to gain mastery experiences with using apps 9,11. Some examples included poor
awareness and inadequate training regarding which apps to recommend and a lack of
workplace infrastructure to support smartphone and app use 9,11. These aspects were thus
considered important to explore in this mHealth app self-efficacy tool.
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Compeau and Higgins’ validated computer self-efficacy measure 14 has been adapted by other
researchers examining technology self-efficacy in rehabilitation settings 21, as well as selfefficacy with other emerging technologies such as e-learning systems 22,23 and mobile-assisted
education and learning 24. Questions from the computer self-efficacy measure were examined
for relevance; where relevant, they were modified to assess mHealth app self-efficacy
specifically. Bandura’s theoretical and practical advice for constructing self-efficacy scales
guided the structure of items and design of this tool 17.

An expert group of 5 dietitians experienced in delivery of MNT in hospitals, private practice
and community settings was consulted on the development of this mHealth app self-efficacy
tool. They had practiced between 3 and 35 years and were currently working in research in a
university public health nutrition and dietetics group in Australia. Members of the group had
experience with applying behavioural theories, such as self-efficacy constructs to various
population groups and via mHealth technologies. Two rounds of iterations were undertaken to
refine the content and wording of the items in the tool.

The resulting 23-item mHealth app self-efficacy tool asked respondents to rate their certainty
towards using apps in the situations in dietetic practice posed by the items. The rating scale of
answers was from 0, indicating I am not able at all, to 5, indicating Moderately certain I am
able, and to 10, indicating Completely certain I am able. Additional information was collected
concerning dietitians’ personal and frequency of professional use and recommendation of
mHealth apps, taken from a previous survey of dietitians’ use of apps 9. The survey
questionnaire containing this mHealth app self-efficacy tool was made available online (SMCreate-Version 224.1; SurveyMonkey, LLC, Palo Alto, CA) between June 26, 2017 and
August 26, 2017.
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The repeatability of the tool was determined by re-administering the survey to more than half
of the respondents a week following their initial response. A 1-week period was selected to
allow a sufficient wash-out period 25, while still ensuring that practice and habits with using
and recommending apps had not changed.

8.6.3 Analysis and psychometric evaluation

To assess the psychometric properties of this mHealth app self-efficacy tool, statistical
analyses were undertaken in SPSS (SPSS version 24.0, SPSS Inc., Chicago, IL, 2016).

8.6.3.1 Validity

Content validity was ascertained by involving 5 expert researchers in dietetics who had
applied and theoretical experience with mHealth and self-efficacy. They reviewed and
examined the content of the tool for inappropriate or missing items.

To assess construct validity of this mHealth app self-efficacy tool, the researchers employed
Spearman’s rho for nonparametric data to compute correlation coefficients between survey
items, in which correlation coefficients of 0.10 represented a weak association, 0.30 moderate
and 0.50 a strong association 26. Factor analysis was conducted to identify items that captured
important underlying constructs relating to mHealth app self-efficacy 27. Because the data
violated the assumption of normality, the factor extraction method, Principal Axis Factoring,
was selected 28. Furthermore, it was expected that factors would correlate, and so an oblique
Promax rotation was applied to the data. To derive the number of factors to extract, Kaiser’s
criterion of retaining factors with an eigenvalue >1 and the cumulative percentage of variance
from each factor were considered along with visual examination of scree plots 28. With
clustering of data points around the scree plot ‘elbow bend’, manual imputation of the number
of factors to retain above and below the ‘bend’ was implemented to obtain the factor structure
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yielding the most interpretable results 28. An iterative process to the factor analysis was
undertaken, such that only items with factor loadings >0.32 were considered to load
significantly and retained in the final mHealth app self-efficacy tool 29. Factor loadings of
0.45 were considered fair, 0.55 good, 0.63 very good and 0.71 excellent 29.

8.6.3.1 Reliability

Internal consistency within each factor construct was assessed using Cronbach α coefficient,
with estimates of ≥0.70 or greater considered acceptable 30. Test-retest reliability was
determined through calculating weighted kappas with quadratic weightings 31, in which
kappas of 0–0.20 represent slight agreement, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80
substantial, and ≥0.81 almost perfect agreement 32.

8.7 Results
8.7.1 Respondents

From 270 attempts of the survey, 170 were excluded: 137 were ineligible, having
graduated >5 years ago, 7 were senior students of the masters of nutrition and dietetic
program but had not undertaken clinical placement, 1 was a junior student of the masters of
nutrition and dietetic program and 25 were partial responses. Thus, the data from 100 eligible
respondents were included for further analysis.

Table 8.1 shows the demographic characteristics of respondents in the study. The majority of
dietitians were young (aged <35 years), new graduate dietitians, and female. All had
personally used apps on their smart device (e.g. smartphone or tablet), with 85% having used
health apps specifically. Respondents either had frequently used health apps in patient care
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(every day to 1-2 times/week; 37%) or had never used them in patient care (33%). Around a
quarter of respondents (24%) had never recommended health apps to their patients.

Table 8.1. Demographic characteristics and habits with mobile health apps (n=100).
Characteristic
Nationality
Australian
Dietetics status
Senior (second year) student of the masters of nutrition and dietetic program,
with clinical experience
New graduate dietitian (graduated within the last five years)
Age
18-25 years old
26-35 years old
36-45 years old
46 years or older
Gender
Female
Male
Personal use of apps
Yes
No
Personal use of health apps
Yes
No
Use of health apps in patient care
Everyday (or almost everyday)
1-2 times a week
1-2 times a month
1-2 times a year
Less than 1 time a year
I have never used a health app in patient care before
Recommend health apps to patients:
Everyday (or almost everyday)
1-2 times a week
1-2 times a month
1-2 times a year
Less than 1 time a year
I have never recommended a health app to my patients

Respondents
100
18
82
49
46
2
3
99
1
100
0
85
15
11
26
14
7
9
33
8
24
27
8
9
24
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8.7.1 Psychometric evaluation
8.7.1.1 Validity

The content and wording of several questions in the tool were refined based on discussions
with the expert panel to ensure clarity and applicability of the items to respondents’ practice
(e.g. item 20 was altered from improve my productivity to improve the efficiency of
consultations).

The correlation matrix in Table 8.2 indicates that correlations for the tool ranged from weak
(0.10) between unrelated item constructs (item 1: familiarity with apps to recommend and
item 13: conducting nutrition assessments) to strong (0.85) between related survey items
(item 21: improving the effectiveness of nutrition interventions and item 22: improving
patient health outcomes).

From initial factor analysis performed on the mHealth app self-efficacy tool, a 5-factor
solution was suggested based on Kaiser’s rule of retaining factors with eigenvalues >1.
However, examination of the initial scree plot, cumulative percentage of variance of the
factors, as well as consideration of the interpretability of items loaded onto the factors,
suggested that extraction of 4 factors was more appropriate.

Seven of the 23 items of the initial tool were not included in final factor analyses, as they had
weak factor loadings or cross-loaded on multiple factors. Table 8.3 presents the factor
loadings of the final 16 items; only loadings >0.32 are presented to improve clarity. The
majority of the 16 individual items had good to excellent loadings onto their respective factors
(range, 0.45–1.03; mean, 0.70). The 4 factors extracted accounted for 68% of variance and
were accordingly named: efficiency and effectiveness of nutrition care (40% of variance),
training and support (13% of variance), integration into dietetic work systems (8% of variance)
and familiarity with apps (7% of variance).
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Table 8.2. Correlationa matrix for final mobile health app self-efficacy tool items.
Item
20
20. Improve the efficiency
1.00
of consultations
21. Improve the
effectiveness of nutrition
0.80**
interventions
22. Improve patient health
0.75**
outcomes
18. Deliver nutrition
0.62**
interventions
13. Conduct nutrition
0.59**
assessments
3. Short consultation time 0.58**
17. Patients ask about
0.46**
using apps
15. Someone has helped
0.18
me get started
12. Call someone for help
0.15
when I get stuck
6. No one around to tell
0.27**
me how to use apps
4. Someone has shown
0.25*
me how to use them first
16. Apps integrated into
existing patient
0.28**
management systems
5. App platform where to
0.45**
view app records/ data
9. Patients self0.38**
monitoring of behaviours
8. Currently recommend/
in the past have
0.29**
recommended apps
1. Familiar with which
0.18
apps to recommend
a
Spearman’s rho **P<0.01 *P<0.05

21

22

18

13

3

17

15

12

6

4

16

5

9

8

1

1.00
0.85**

1.00

0.62**

0.55**

1.00

0.50**

0.44**

0.49**

1.00

0.55**

0.51**

0.49**

0.52**

1.00

0.45**

0.47**

0.62**

0.40**

0.41**

1.00

0.21*

0.20*

0.27**

0.37**

0.24*

0.14

1.00

0.29**

0.21*

0.28**

0.38**

0.20*

0.18

0.66**

1.00

0.29**

0.21*

0.38**

0.40**

0.36**

0.29**

0.55**

0.52**

1.00

0.28**

0.26**

0.26*

0.31**

0.31**

0.29**

0.54**

0.40**

0.57**

1.00

0.24*

0.33**

0.22*

0.17

0.23*

0.39**

0.47**

0.27**

0.25*

0.24*

1.00

0.44**

0.45**

0.43**

0.40**

0.44**

0.44**

0.37**

0.31**

0.33**

0.34**

0.52**

1.00

0.36**

0.49**

0.49**

0.38**

0.35**

0.56**

0.27**

0.25*

0.27**

0.32**

0.49**

0.51**

1.00

0.31**

0.34**

0.45**

0.33**

0.32**

0.44**

0.31**

0.31**

0.43**

0.42**

0.29**

0.24*

0.42**

1.00

0.21*

0.27**

0.30**

0.10

0.26**

0.26*

0.26**

0.16

0.33**

0.32**

0.19

0.27**

0.28**

0.50**
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1.00

Table 8.3. Pattern matrix with factor loadings in the factor analysis model of finalised items
of the mobile health app self-efficacy tool (n=100)a,b.
Efficiency and
effectiveness of
nutrition care

Training and
support

Integration into
Familiarity
dietetic work
with apps
systems

To improve the efficiency of
1.03
consultations
To improve the effectiveness of
0.93
nutrition interventions
To improve patient health outcomes
0.83
When I need to deliver nutrition
0.64
interventions
When I need to conduct nutrition
0.63
assessments
When there is a short consultation
0.56
time
When patients ask me about using
0.45
apps
When someone else has helped me get
0.88
started
When I can call someone for help
0.76
when I get stuck
When there is no one around to tell
0.65
me how to use them as I go
When someone has shown me how to
0.59
use them first
When apps are integrated into my
0.90
existing patient management systems
When there is an app platform where I
0.49
can view patient app records/data
When I want patients to self-monitor
0.45
their behaviours
When I currently recommend/ in the
past have recommended apps to
0.74
patients
When I am familiar with which apps
0.71
to recommend
Eigenvalues
6.40
2.10
1.34
1.11
% of variance
40
13
8
7
a
Principal axis factoring extraction method with a promax with Kaiser normalisation rotation method
and kappa = 4; bFactor loadings >0.32 are presented
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8.7.1.2 Reliability

High internal consistency was present, with an overall Cronbach α of .90 for the 16 items. The
alpha coefficient for each individual factor was efficiency and effectiveness of nutrition care,
0.90; training and support, 0.82; integration into dietetic work systems, 0.75; and familiarity
with apps, 0.68.

Test-retest reliability was confirmed through the responses of 61 participants who completed
the mHealth app self-efficacy tool a second time. Weighted kappas between the test and retest
for the items included in the final self-efficacy with mHealth app tool ranged from moderate
to substantial agreement (0.43–0.76) (Table 8.4).

After psychometric evaluation, some revisions were made to the wording of the rating scale
based on respondent feedback to read I can use mHealth apps in my dietetic practice instead
of I am able to use apps in my dietetic practice. This was necessary to reduce confusion with
answering the items and for greater specificity to mHealth apps. The final 16-item mHealth
app self-efficacy tool is available in Appendix 8.4.
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Table 8.4. Weighted kappas and 95% confidence intervals (CI) conducted against separate
retest data (n=61) of the mobile health app self-efficacy tool.

To improve the efficiency of consultations
To improve the effectiveness of nutrition interventions
To improve patient health outcomes
When I need to deliver nutrition interventions
When I need to conduct nutrition assessments
When there is a short consultation time
When patients ask me about using apps
When someone else has helped me get started
When I can call someone for help when I get stuck
When there is no one around to tell me how to use them as I go
When someone has shown me how to use them first
When apps are integrated into my existing patient management systems
When there is an app platform where I can view patient app records/data
When I want patients to self-monitor their behaviours
When I currently recommend/ in the past have recommended apps to patients
When I am familiar with which apps to recommend
a

Weighted
Kappaa
0.53
0.58
0.65
0.56
0.64
0.74
0.70
0.71
0.44
0.67
0.46
0.57
0.63
0.76
0.43
0.49

95% CI
0.33-0.74
0.40-0.77
0.47-0.83
0.31-0.81
0.49-0.78
0.62-0.85
0.57-0.83
0.57-0.85
0.27-0.61
0.49-0.86
0.21-0.72
0.35-0.80
0.43-0.82
0.63-0.89
0.22-0.64
0.26-0.72

Kappa calculated with quadratic weighting

8.8 Discussion
With the growing prospects that mHealth apps hold in delivering cost-effective nutrition care
en masse, dietitians’ mHealth app self-efficacy can fundamentally affect whether mHealth
apps are implemented into dietetic practice. Evidence of the self-efficacy tool’s construct
validity is supported by the significant loadings of survey items onto 4 distinct factors. Good
internal consistency was apparent, with a Cronbach α of 0.90 for the overall tool, which is
comparable to that of the previous computer self-efficacy measure 14. The tool also
demonstrated sufficient reliability on re-administration.

The 4 constructs derived from this mHealth app self-efficacy tool are consistent with studies
investigating the antecedents of computer self-efficacy 14,33-35. Among the influencers of
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computer self-efficacy are computer knowledge; social factors, including encouragement
from reference groups and colleagues; organisational support; and prior computer experiences
and performance 14,34-36. In this mHealth app self-efficacy tool, these correspond respectively
to the factors of training and support, efficiency and effectiveness of nutrition care, integration
into dietetic work systems and familiarity with apps.

Administration of this tool will enable more robust understanding of the degree of mHealth
app self-efficacy that the dietetic profession currently possesses, and their intentions for using
apps, given the association between self-efficacy and technology acceptance 36,37. Addressing
low self-efficacy levels in a timely manner is necessary because low self-efficacy can create a
downward spiralling effect that leads to lower task performance, which contributes further to
decreasing self-efficacy over time 13,38.

Bandura describes 4 major sources of information that guide self-efficacy expectations:
mastery experiences, vicarious experiences, verbal persuasion, and physiological states 39,40.
For example, offering training and support to dietitians could provide them with skills and
capability through performance accomplishments and learning through vicarious experiences
to enhance mastery perceptions and outcome expectations 14,23. In other settings, when
computer training was provided, self-efficacy was enhanced 13,35. The tool then could also
have application in evaluating the impact of such interventions on changes in dietitians’ selfefficacy with mHealth apps.

8.8.1 Limitations

Respondents in this study were predominantly female. Sampling bias may affect the
generalisability of the mHealth app self-efficacy tool to males, because there is some evidence
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in the literature of differences in the use of technology 41 and apps 42 between the genders.
However, because this tool was designed to measure mHealth app self-efficacy within the
dietetic profession, the high proportion of females respondents is representative of the
demographic of the dietetic workforce 43,44. To prevent cross-contamination of the sample
with a future study that would use this app self-efficacy tool, only dietitians with <5 years’
experience were included. This may limit its generalisability to the dietetic profession at large.

8.8.2 Implications for research and practice

This tool, which was designed specifically to assess the self-efficacy of dietitians with
mHealth apps, demonstrated good psychometric validity and reliability. Assessing the
constructs to which dietitians give lower scores would allow dietetic associations to address
these aspects of self-efficacy by providing education and targeted continuing professional
development. The availability of such a tool may be useful in research to measure changes in
mHealth app self-efficacy after the implementation of an intervention, but also to understand
how dietitians respond to incorporating apps into their practice. Examination of the impact of
dietitians’ self-efficacy with mHealth apps on the quality of MNT is warranted in future
research.

The mHealth app self-efficacy tool developed in this study is quick and convenient to
administer. Testing of this tool in a more diverse sample of dietitians, as well as among other
health professional groups is warranted. This would allow for assessment of self-efficacy
across differing levels of practice experience, different countries, and professional
backgrounds, such as with doctors, medical students and specialists, who report using apps to
support their education and clinical practice 45-47. This tool could be adapted to have increased
applicability through small modifications that broaden questions that focus on MNT so that
they address other relevant areas of medical practice instead.
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8.10 Conclusion to chapter
A validated tool that measures the self-efficacy of dietitians with using mHealth apps has
important relevance in enabling assessment of the impact of interventions aimed at improving
the uptake of apps in dietetic practice. The baseline levels of mHealth app self-efficacy among
dietitians can be established by this tool. The tool can also be used to evaluate subsequent
changes resulting from targeted interventions on the four factors of self-efficacy measured by
the tool – efficiency and effectiveness of nutrition care; training and support; integration into
dietetic work systems; and familiarity with apps. In the following chapter (Chapter Nine), an
intervention that provides dietitians with education, training and opportunity to integrate use
of a commercial Australian nutrition app and platform into their practice, will be assessed for
its feasibility and impact on improving dietitians’ self-efficacy with mHealth apps.

294 | Chapter Eight

Appendix 8.1 Ethical approval.

Research Integrity & Ethics Administration
Human Research Ethics Committee

Monday, 26 June 2017

Prof Margaret Allman-Farinelli
School of Life and Environmental Sciences (SOLES); Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret
The University of Sydney Human Research Ethics Committee (HREC) has considered your application.
After consideration of your response to the comments raised your project has been approved.

Approval is granted for a period of four years from 26 June 2017 to 26 June 2021
Project title:

Dietitians’ Confidence with Using Apps in Their Practice

Project no.:

2017/301

First Annual Report due:

26 June 2018

Authorised Personnel:

Allman-Farinelli Margaret; Chen Juliana; Bauman Adrian;

Documents Approved:
Date Uploaded Version number
29/05/2017
Version 2
05/04/2017
Version 1
05/04/2017
Version 1
05/04/2017
Version 1

Document Name
Survey questions (incl. updated PIS)
Advertisement
Email correspondence
PCF

Special Condition/s of Approval
•

[Please consider moving the Feedback question to the end of the survey (e.g. in between Q11 and
Q12) for better compliance of email provision.

Condition/s of Approval
•

Research must be conducted according to the approved proposal.

•

An annual progress report must be submitted to the Ethics Office on or before the anniversary of
approval and on completion of the project.

•

You must report as soon as practicable anything that might warrant review of ethical approval of
the project including:
 Serious or unexpected adverse events (which should be reported within 72 hours).
 Unforeseen events that might affect continued ethical acceptability of the project.

•

Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

Research Integrity & Ethics Administration
Level 2, Margaret Telfer Building (K07)
The University of Sydney
NSW 2006 Australia

T +61 2 9036 9161
E human.ethics@sydney.edu.au
W sydney.edu.au/ethics

ABN 15 211 513 464
CRICOS 00026A

295 | Chapter Eight

•

Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported and
approved.

•

Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

•

Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

•

Ethics approval is dependent upon ongoing compliance of the research with the National
Statement on Ethical Conduct in Human Research, the Australian Code for the Responsible
Conduct of Research, applicable legal requirements, and with University policies, procedures and
governance requirements.

•

The Ethics Office may conduct audits on approved projects.

•

The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
above.

This letter constitutes ethical approval only.
Please contact the Ethics Office should you require further information or clarification.
Sincerely

Professor Glen Davis
Chair
Human Research Ethics Committee
The University of Sydney HRECs are constituted and operate in accordance with the National Health and
Medical Research Council’s (NHMRC) National Statement on Ethical Conduct in Human Research (2007)
and the NHMRC’s Australian Code for the Responsible Conduct of Research (2007).

Page 2 of 2

296 | Chapter Eight

Appendix 8.2 Participant information statement.
Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

DIETITIANS’ CONFIDENCE WITH USING APPS IN THEIR PRACTICE
PARTICIPANT INFORMATION STATEMENT

(1) What is this study about?
You are invited to take part in a study that will explore how confident dietitians are with using
applications (apps) in their dietetic practice. This information will help us understand whether
dietitians require support and education to improve their confidence with applying mobile
technologies, such as apps into their patient care.
We are not asking you to provide your personal app data in this study, but instead to share your
experiences in using smartphone apps in your dietetic practice.
This Participant Information Statement tells you about the research study. Knowing what is involved
will help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
(2) Who is running the study?
The study is being carried out by the School of Life and Environmental Science. Juliana Chen is
conducting this survey as part of Doctor of Philosophy studies at The University of Sydney. This will
take place under the supervision of Professor Margaret Allman-Farinelli. The study will be conducted
in collaboration with Professor Adrian Bauman from the School of Public Health.
(3) What will the study involve for me?

Dietitians’ Confidence With Using Apps In Their Practice
Version 2 29/05/2017
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If you choose to participate in the study, you will be asked to complete an online survey that can be
completed in 5-10 minutes at the location and time of your choice. You will be asked to provide
information about whether you use apps personally and in your dietetic practice and also to rate your
confidence with using apps in your dietetic practice.
As we are piloting this survey tool, if you are prepared to assist us in further refinement and retesting
of the survey, please provide your preferred email, so we can contact you on one additional occasion
only.
(4) How much of my time will the study take?
The survey is expected to take approximately 5-10 minutes to complete.
(5) Who can take part in the study?
Anyone who is a senior student of the Masters of Nutrition and Dietetics program (already undertaken
clinical placements), or is a new graduate dietitian (graduated within the last 5 years) can participate
in this study. Whether you have or have not previous experience with using apps, you are still invited
to participate in this study.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether to
participate will not affect your current or future relationship with the researchers or anyone else at
the University of Sydney.
If you decide to take part in the survey and then change your mind later or feel uncomfortable with
any of the questions, you are free to stop and exit the survey at any time. Your responses to any
questions will not be used in the research. Submitting your completed questionnaire is an indication
of your consent to participate in the study. You can withdraw your responses any time before you
have submitted the questionnaire. Once you have submitted it, your responses cannot be withdrawn
because they are anonymous and therefore we will not be able to tell which one is yours.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this survey.
(8) Are there any benefits associated with being in the study?
It is unlikely that you will benefit directly from taking part in this survey. However, your responses
could help our research team in understanding how confident dietitians are with using apps in their
dietetic practice. This could assist us in developing interventions to enhance the confidence of
dietitians in employing apps in future dietetic practice. If you choose to complete the survey a second
time for reliability test purposes, you will be reimbursed with a Coles Myer $10 voucher.
(9) What will happen to information about me that is collected during the study?
Your information will be stored securely and your research records will be kept strictly confidential,
except as required by law and will only be accessible to the researchers. The study findings will used
to prepare student theses, and may be submitted for publication or presented at relevant
conferences, but you will not be individually identifiable in these publications.
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We will keep the information we collect for this study, and we may use it in future projects. Before we
do so, we will take out all the identifying information so that researchers who use it will not be able to
identify you. They won’t know that you participated in the project and they won’t be able to link you
to any of the information you provided.
By providing your consent you are allowing us to use your information in future projects and to be
accessed in a public database. We do not know at this stage what these other projects will involve. We
will seek ethical approval before using the information in these future projects. Your information will
only be used for the purposes outlined in this Participant Information Statement, unless you consent
otherwise.
(10)

Can I tell other people about the study?

Yes, you are welcome to tell other people about the study, and if they are interested in participating,
they can access the link to the survey and complete the questionnaire.
(11)

What if I would like further information about the study?

If you have any questions about the survey or about the study, please feel free to contact PhD student
Juliana Chen (jche6526@uni.sydney.edu.au).
(12)

Will I be told the results of the study?

You have a right to receive feedback about the overall results of this study. You can tell us that you
wish to receive feedback by providing your email address at the beginning of the survey. This feedback
will be in the form of a short summary. You will receive this feedback after the study is finished.
(13)

What if I have a complaint or any concerns about the study?

Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney 2017/301. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 8.3 Participant consent form.
Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science
ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

DIETITIANS’ CONFIDENCE WITH USING APPS IN THEIR PRACTICE
PARTICIPANT CONSENT FORM
I, ................................................................................... [PRINT NAME], agree to take part in this
research study.
In giving my consent I state that:
 I understand the purpose of the study, what I will be asked to do, and any risks/benefits
involved.
 I have read the Participant Information Statement and have been able to discuss my
involvement in the study with the researchers if I wished to do so.
 The researchers have answered any questions that I had about the study and I am happy
with the answers.
 I understand that being in this study is completely voluntary and I do not have to take part.
My decision whether to be in the study will not affect my relationship with the researchers or
anyone else at the University of Sydney now or in the future.
 I understand that I can withdraw up until I submit my questionnaire responses. I understand
that my questionnaire responses cannot be withdrawn once they are submitted, as they are
anonymous and therefore the researchers will not be able to tell which one is mine.
 I understand that personal information about me that is collected over the course of this
project will be stored securely and will only be used for purposes that I have agreed to. I
understand that information about me will only be told to others with my permission, except
as required by law.
 I understand that the results of this study may be published, and that publications will not
contain my name or any identifiable information about me.
Dietitians’ Confidence With Using Apps In Their Practice
Version 1, 04/04/2017
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Would you like to receive feedback about the overall results of this study?
YES


NO



If you answered YES, please indicate your preferred form of feedback and address:
 Postal:

_______________________________________________________
___________________________________________________

 Email:

___________________________________________________

...................................................................
Signature

.............. ....................................................
PRINT name
..................................................................................
Date
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Appendix 8.4 Final items in the mHealth app self-efficacy tool.
For each of the situations below please rate your certainty towards using mobile health
(mHealth) applications (apps) in your dietetic practice by recording a number from 0 to 10,
where 0 indicates "I cannot at all", 5 indicates "Moderately certain I can" and 10 indicates
"Completely certain I can".

I can use mHealth apps in my dietetic practice:
1.

When I currently recommend/ in the past have recommended mHealth apps to patients

2.

When I am familiar with which mHealth apps to recommend

3.

When someone else has helped me get started

4.

When I can call someone for help when I get stuck

5.

When there is no one around to tell me how to use them as I go

6.

When someone has shown me how to use them first

7.

To improve the efficiency of consultations

8.

To improve the effectiveness of nutrition interventions

9.

To improve patient health outcomes

10.

When I need to deliver nutrition interventions

11.

When I need to conduct nutrition assessments

12.

When there is a short consultation time

13.

When patients ask me about using mHealth apps

14.

When apps are integrated into my existing patient management systems

15.

When there is an app platform where I can view patient mHealth app records/data

16.

When I want patients to self-monitor their behaviours

302 | Chapter Eight

Appendix 8.5 Publication arising from this chapter.
Chen J, Allman-Farinelli M. Development and validation of a tool to measure dietitians' selfefficacy with using mobile health apps in dietetic practice. J Nutr Educ Behav. 2018;50:468475. DOI: 10.1016/j.jneb.2018.01.002

(Appears on the next page)

303 | Chapter Eight

Research Article
Development and Validation of a Tool to Measure
Dietitians' Self-Efficacy with Using Mobile Health Apps in
Dietetic Practice
Juliana Chen, MND, APD; Margaret Allman-Farinelli, PhD, FDAA
ABSTRACT
Objective: To develop and validate a tool for assessing dietitians’ self-efficacy with using mobile health
(mHealth) apps in dietetic practice.
Design and Participants: A tool for measuring mHealth app self-efficacy among dietitians was constructed based on a literature review, consultation with experts, and Bandura’s self-efficacy scales development
guide. Senior dietetic students and new graduate dietitians in Australia (n = 100) tested the tool.
Outcome Measures and Analysis: Validation of the tool was conducted using factor analysis. Reliability testing was undertaken to examine internal consistency and repeatability.
Results: Construct validity was demonstrated through extraction of 4 factors with significant loadings accounting for 68% of variance: efficiency and effectiveness of nutrition care, training and support, integration
into dietetic work systems, and familiarity with apps. Internal consistency reliability overall was 0.90; 3 of
4 constructs had Cronbach α > .70. Weighted kappas for test-retest reliability indicated moderate to substantial agreement (0.43–0.76).
Conclusions and Implications: This tool will be useful to researchers and dietetic associations interested
in measuring dietitians’ levels of mHealth app self-efficacy, developing interventions to enhance self-efficacy,
and/or evaluating changes in self-efficacy after professional training. Testing of the tool in a more diverse
sample of dietitians and among other health professional groups could enhance the applicability of the tool.
Key Words: dietetics, mHealth, self-efficacy, smartphones, survey development and validation (J Nutr
Educ Behav. 2018;50:468–475.)
Accepted January 4, 2018. Published online February 15, 2018.

INTRODUCTION
Mobile health (mHealth) apps are
ubiquitous in major app stores (eg,
Google Play Store, Apple App Store),
with reports from 2017 indicating that
325,000 commercial mHealth apps
exist globally.1 These mHealth apps
typically focus on overall health and
wellness, including addressing diet
and physical activity behaviors, and
support the self-management of
chronic diseases such as diabetes and

mental health conditions.2 In the face
of rising health and economic costs associated with obesity and related
chronic diseases,3 apps present opportunities to support existing frontline
health services in nutrition behavior
change, in a cost-effective and widereaching manner.4,5
Specializing in the provision of
medical nutrition therapy (MNT), dietitians counsel patients and deliver
treatments and therapies effective for
modifying lifestyle behaviors and

Charles Perkins Centre, Discipline of Nutrition and Dietetics, School of Life and Environmental Sciences, University of Sydney, Sydney, New South Wales, Australia
Conflict of Interest Disclosure: The authors’ conflict of interest disclosures can be found online
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© 2018 Society for Nutrition Education and Behavior. Published by Elsevier, Inc. All rights
reserved.
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promoting weight management.6,7 Recommending mHealth apps to patients
is common among dietitians; approximately 83% were reported in the US
and other countries.8,9 However, although these apps present an array of
benefits to the nutrition care process
(for example, to streamline dietary
assessment and improve patient–
provider communication10), it is rarer
for dietitians to use mHealth apps directly to deliver MNT.9 In particular,
dietitians perceived that inadequate
capability relating to familiarity and
knowledge regarding the best apps
available were barriers to using
mHealth apps in their practice and
patient care.9,11
An individual’s belief in the capability to perform a task, such as using
apps in patient nutrition care, is referred to as perceived self-efficacy.12
With regard to adopting new technologies, self-efficacy is a predictor of
the frequency of technological use
and persistence in using them despite
challenges. 13 A small number of
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validated tools were previously
established to measure self-efficacy
with other technologies, such as
computers 14,15 and the Internet. 16
Bandura17 advised that when measuring a particular domain of perceived
self-efficacy, the scales developed must
be tailored and specific to that domain.
Existing tools designed to assess selfefficacy specifically with using apps
and in the context of dietetic practice were unable to be located in the
literature. The aim of this study was
to develop and validate a tool designed to measure dietitians’ selfefficacy with using mHealth apps in
their practice.

METHODS
Subjects and Recruitment
The University of Sydney Human Research Ethics Committee provided
approval for this study, which was
conducted in Australia. Eligible respondents for the validation of this
mHealth app self-efficacy tool had to
be senior students (second year) of the
masters of nutrition and dietetics
program with clinical experience, or
new graduate dietitians (graduated
within the past 5 years) because
these individuals would have had experience with seeing patients and
therefore had potential opportunities to use or recommend apps to
them. No restrictions were placed on
whether respondents had previous experience with using apps. Junior
dietetics students (first year of masters
studies) were excluded because they
had no patient experience. Dietitians who had graduated >5 years ago
were also excluded from this study to
avoid possible contamination, because
this mHealth app self-efficacy tool was
to be used as the instrument for assessing the primary outcome in
another study where this population
of dietitians would be recruited.
The researchers recruited respondents using a range of convenience sampling strategies including
advertising on Australian dietitianrelated websites, dietitian association
e-newsletters, and social media groups.
Dietitians were encouraged to share
the survey link to this tool with their
colleagues to achieve snowball sampling. The link was also distributed via
e-mails to senior students and new
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graduates of the masters of nutrition
and dietetics program of an Australian university. Each respondent who
completed the survey a second time
for reliability test purposes was reimbursed with a $10 shopping voucher,
but there was no compensation for the
first completion only.

Development of the Tool
To develop this mHealth app selfefficacy tool, the researchers followed
a systematic process for constructing
survey tools,18 particularly that of reviewing the literature, developing or
adapting tool items, constructing
the tool, and pilot-testing the draft
tool.18
Relevant literature was searched on
the use of mHealth apps by dietitians. Existing publications were
reviewed to identify potential barriers and enablers to app use in dietetic
practice and areas of continuing professional development that could
influence dietitians’ self-efficacy with
using apps.8,9,11,19,20 A range of personal mobile device, app, and workplace
issues were identified as affecting the
capability, opportunity, and motivation for dietitians to gain mastery
experiences with using apps.9,11 Some
examples included poor awareness and
inadequate training regarding which
apps to recommend and a lack of
workplace infrastructure to support
smartphone and app use.9,11 These
aspects were thus considered important to explore in this mHealth app
self-efficacy tool.
Compeau and Higgins’ validated
computer self-efficacy measure14 has
been adapted by other researchers21 examining technology self-efficacy in
rehabilitation settings, as well as
self-efficacy with other emerging technologies such as e-learning systems22,23
and mobile-assisted education and
learning.24 Questions from the computer self-efficacy measure were
examined for relevance; where relevant, they were modified to assess
mHealth app self-efficacy specifically. Bandura’s17 theoretical and practical
advice for constructing self-efficacy
scales guided the structure of items and
design of this tool.
An expert group of 5 dietitians
experienced in delivery of MNT in hospitals, private practice, and community
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settings was consulted on the development of this mHealth app selfefficacy tool. They had practiced for
3–35 years and were currently working
in research in a university public
health nutrition and dietetics group in
Australia. Members of the group had
experience with applying behavioral
theories such as self-efficacy constructs
to various population groups and via
mHealth technologies. Two rounds of
iterations were undertaken to refine
the content and wording of items in
the tool.
The resulting 23-item mHealth app
self-efficacy tool asked respondents to
rate their certainty regarding using
apps in the situations in dietetic
practice posed by the items. The rating
scale of answers was from 0, indicating I am not able at all, to 5, indicating
Moderately certain I am able, and to 10,
indicating Completely certain I am able.
Additional information was collected concerning dietitians’ personal and
frequency of professional use and
recommendation of mHealth apps,
taken from a previous survey of
dietitians’ use of apps.9 The survey
questionnaire containing this mHealth
app self-efficacy tool was made available online (SM-Create-Version 224.1;
SurveyMonkey, LLC, Palo Alto, CA;
2017) between June 26, 2017 and
August 26, 2017.
The repeatability of the tool was determined by re-administering the
survey to more than half of the respondents a week after their initial
response. A 1-week period was selected to allow sufficient washout,25
while ensuring that practice and habits
with using and recommending apps
had not changed.

Analysis and Psychometric
Evaluation
To assess the psychometric properties of this mHealth app self-efficacy
tool, statistical analyses were undertaken in SPSS software (version 24.0,
SPSS, Inc, Chicago, IL, 2016).
Validity. Content validity was
ascertained by involving 5 expert researchers in dietetics who had applied
and theoretical experience with
mHealth and self-efficacy. They
reviewed and examined the content of
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Table 1. Demographic Characteristics and Habits With Mobile Health Apps
(n = 100)
Characteristics

Respondents

Australian

100

Dietetics status
Senior (second year) student of masters of nutrition and
dietetic program, with clinical experience

18

New graduate dietitian (graduated within past 5 y)

82

Age, y
18–25

49

26–35

46

36–45

2

≥46

3

Gender
Female

99

Male

1

Personal use of apps
Yes

100

No

0
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method of principal axis factoring was
selected. 28 Furthermore, it was expected that factors would correlate,
and so an oblique promax rotation was
applied to the data. To derive the
number of factors to extract, Kaiser’s
criterion of retaining factors with an
eigenvalue >1 and the cumulative percentage of variance from each factor
were considered along with visual examination of scree plots. 28 With
clustering of data points around the
scree plot elbow bend, manual imputation of the number of factors to
retain above and below the bend was
implemented to obtain the factor
structure yielding the most interpretable results.28 An iterative process to
the factor analysis was undertaken
such that only items with factor loadings >0.32 were considered to load
significantly and were retained in the
final mHealth app self-efficacy tool.29
Factor loadings of 0.45 were considered fair, 0.55 good, 0.63 very good,
and 0.71 excellent.29

Personal use of health apps
Yes

85

No

15

Use of health apps in patient care
Every day (or almost every day)

11

1–2 times/wk

26

1–2 times/mo

14

1–2 times/y

7

<1 time/y

9

I have never before used a health app in patient care

33

Recommend health apps to patients
Every day (or almost every day)

8

1–2 times/wk

24

1–2 times/mo

27

1–2 times/y

8

<1 time/y

9

I have never before recommended a health app
to my patients

the tool for inappropriate or missing
items.
To assess the construct validity of
this mHealth app self-efficacy tool, the
researchers employed Spearman’s rho
for nonparametric data to compute
correlation coefficients between survey
items, in which correlation coeffi-

24

cients of 0.10 represented a weak
association, 0.30 moderate, and 0.50
strong. 26 Factor analysis was conducted to identify items that captured
important underlying constructs relating to mHealth app self-efficacy.27
Because the data violated the assumption of normality, the factor extraction

Reliability. Internal consistency
within each factor construct was assessed using Cronbach α coefficient,
with estimates of ≥.70 considered
acceptable. 30 Test-retest reliability
was determined by calculating
weighted kappas with quadratic
weightings,31 in which kappas of
0–0.20 represented slight agreement,
0.21–0.40 fair, 0.41–0.60 moderate,
0.61–0.80 substantial, and ≥0.81 almost
perfect agreement.32

RESULTS
Respondents
From 270 attempts of the survey, 170
were excluded: 137 were ineligible
because they had graduated >5 years
ago, 7 were senior students of the
masters of nutrition and dietetic
program but had not undertaken clinical placement, 1 was a junior student
of the masters of nutrition and dietetic program, and 25 were partial
responses. Thus, the data from 100 eligible respondents were included for
further analysis.
Table 1 shows the demographic
characteristics of respondents in the
study. The majority of dietitians were
young (aged <35 years), new graduate dietitians, and female. All had
personally used apps on their smart

Journal of Nutrition Education and Behavior
device (eg, smartphone or tablet); 85%
had used health apps specifically. Respondents either had frequently used
health apps in patient care (every day
to 1–2 times/wk; 37%) or had never
used them in patient care (33%). Approximately a quarter of respondents
(24%) had never recommended health
apps to their patients.

Psychometric Evaluation
Validity. The content and wording of
several questions in the tool were
refined based on discussions with the
expert panel to ensure clarity and applicability of the items to respondents’
practice (eg, item 20 was altered from
improve my productivity to improve the
efficiency of consultations).
The correlation matrix in Table 2
indicates that correlations for the tool
ranged from weak (0.10) between unrelated item constructs (item 1:
familiarity with apps to recommend
and item 13: conducting nutrition assessments) to strong (0.85) between
related survey items (item 21: improving the effectiveness of nutrition
interventions and item 22: improving patient health outcomes).
From initial factor analysis performed on the mHealth app selfefficacy tool, a 5-factor solution was
suggested based on Kaiser’s rule of retaining factors with eigenvalues >1.
However, examination of the initial
scree plot, the cumulative percentage of variance of the factors, and
consideration of the interpretability of
items loaded onto the factors, suggested that extraction of 4 factors was
more appropriate.
Seven of the 23 items of the initial
tool were not included in final factor
analyses because they had weak factor
loadings or cross-loaded on multiple
factors. Table 3 presents the factor
loadings of the final 16 items; only
loadings >0.32 are presented to
improve clarity. The majority of the 16
individual items had good to excellent loadings onto their respective
factors (range, 0.45–1.03; mean, 0.70).
The 4 factors extracted accounted for
68% of variance: efficiency and effectiveness of nutrition care (40% of
variance), training and support (13%
of variance), integration into dietetic
work systems (8% of variance), and familiarity with apps (7% of variance).
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Reliability. High internal consistency
was present, with an overall Cronbach
α of .90 for the 16 items. The α coefficient for each individual factor was
efficiency and effectiveness of nutrition care, .90; training and support,
.82; integration into dietetic work
systems, .75; and familiarity with
apps, .68.
Test-retest reliability was confirmed
through the responses of 61 participants who completed the mHealth
app self-efficacy tool a second time.
Weighted kappas between the test and
retest for the items included in the
final self-efficacy with the mHealth
app tool ranged from moderate to
substantial agreement (0.43–0.76)
(Table 4).
After psychometric evaluation,
based on respondent feedback, the researchers made some revisions to the
wording of the rating scale so that it
read I can use mHealth apps in my dietetic practice instead of I am able to use
apps in my dietetic practice. This was
necessary to reduce confusion when
answering the items and for greater
specificity to mHealth apps. The
final 16-item mHealth app self-efficacy
tool is available as Supplementary
material.

DISCUSSION
With the growing prospects that
mHealth apps hold of delivering costeffective nutrition care en masse,
dietitians’ mHealth app self-efficacy
can fundamentally affect whether
mHealth apps are implemented into
dietetic practice. Evidence of the selfefficacy tool’s construct validity is
supported by the significant loadings of survey items onto 4 distinct
factors. Good internal consistency was
apparent, with a Cronbach α of .90 for
the overall tool, which is comparable
to that of the previous computer
self-efficacy measure.14 The tool also
demonstrated sufficient reliability
upon re-administration.
The 4 constructs derived from
this mHealth app self-efficacy tool
are consistent with studies investigating the antecedents of computer
self-efficacy. 14,33-35
Among
the
influencers of computer self-efficacy are
computer knowledge; social factors, including encouragement from reference
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groups and colleagues; organizational
support; and prior computer experiences and performance.14,34-36 In this
mHealth app self-efficacy tool, these
correspond respectively to the factors
of training and support, efficiency and
effectiveness of nutrition care, integration into dietetic work systems,
and familiarity with apps.
Administration of this tool will
enable more robust understanding
of the degree of mHealth app selfefficacy that the dietetic profession
currently possesses, and their intentions for using apps, given the
association between self-efficacy and
technology acceptance.36,37 Addressing low self-efficacy levels in a timely
manner is necessary because low
self-efficacy can create a downward
spiraling effect that leads to lower
task performance, which contributes
further to decreasing self-efficacy over
time.13,38
Bandura 39,40 described 4 major
sources of information that guide
self-efficacy expectations: mastery experiences, vicarious experiences, verbal
persuasion, and physiological states.
For example, offering training and
support to dietitians could provide
them with skills and capability
through performance accomplishments and learning through vicarious
experiences to enhance mastery perceptions and outcome expectations.14,23
In other settings, when computer
training was provided, self-efficacy was
enhanced.13,35 The tool then could also
have application in evaluating the
impact of such interventions on
changes in dietitians’ self-efficacy with
mHealth apps.
Respondents in this study were predominantly female. Sampling bias may
affect the generalizability of the
mHealth app self-efficacy tool to males,
because there is some evidence in the
literature of differences in the use of
technology41 and apps42 between the
genders. However, because this tool
was designed to measure mHealth
app self-efficacy within the dietetic
profession, the high proportion of
female respondents is representative
of the demographics of the dietetic
workforce. 43,44 To prevent crosscontamination of the sample with a
future study that would use this app
self-efficacy tool, only dietitians with
<5 years’ experience were included.
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Tool Items

20

21

22

18

13

20. Improve the efficiency of
consultations

1.00

21. Improve the effectiveness of
nutrition interventions

0.80** 1.00

22. Improve patient health
outcomes

0.75** 0.85** 1.00

18. Deliver nutrition interventions

0.62** 0.62** 0.55** 1.00

13. Conduct nutrition assessments

0.59** 0.50** 0.44** 0.49** 1.00

17

15

12

4

16

5

9

8

1

0.58** 0.55** 0.51** 0.49** 0.52** 1.00

17. Patients ask about using apps

0.46** 0.45** 0.47** 0.62** 0.40** 0.41** 1.00

15. Someone has helped me get
started

0.18

0.21*

0.20*

0.27** 0.37** 0.24*

0.14

1.00

12. Call someone for help when I
get stuck

0.15

0.29** 0.21*

0.28** 0.38** 0.20*

0.18

0.66** 1.00

6. No one around to tell me how to 0.27** 0.29** 0.21*
use apps
4. Someone has shown me how to 0.25*
use them first
16. Apps integrated into existing
patient management systems

6
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3. Short consultation time

3

0.38** 0.40** 0.36** 0.29** 0.55** 0.52** 1.00

0.28** 0.26** 0.26*

0.28** 0.24*

0.33** 0.22*

0.31** 0.31** 0.29** 0.54** 0.40** 0.57** 1.00
0.17

0.23*

0.39** 0.47** 0.27** 0.25*

0.24*

1.00

5. App platform where to view app 0.45** 0.44** 0.45** 0.43** 0.40** 0.44** 0.44** 0.37** 0.31** 0.33** 0.34** 0.52** 1.00
records or data

8. Currently recommend/in the
past have recommended apps

0.29** 0.31** 0.34** 0.45** 0.33** 0.32** 0.44** 0.31** 0.31** 0.43** 0.42** 0.29** 0.24*

1. Familiar with which apps to
recommend

0.18

Spearman’s rho; **P < .01, *P < .05.

a

0.21*

0.27** 0.30** 0.10

0.26** 0.26*

0.26** 0.16

0.27** 0.32** 0.49** 0.51** 1.00

0.33** 0.32** 0.19

0.42** 1.00

0.27** 0.28** 0.50** 1.00
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0.38** 0.36** 0.49** 0.49** 0.38** 0.35** 0.56** 0.27** 0.25*

•

9. Patients self-monitoring of
behaviors
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Table 3. Pattern Matrix With Factor Loadings in Factor Analysis Model of Finalized Items of Mobile Health App SelfEfficacy Tool (n = 100)a,b
Efficiency and
Effectiveness of
Nutrition Care

Tool Items
To improve the efficiency of consultations

1.03

To improve the effectiveness of nutrition interventions

0.93

To improve patient health outcomes

0.83

When I need to deliver nutrition interventions

0.64

When I need to conduct nutrition assessments

0.63

When there is a short consultation time

0.56

When patients ask me about using apps

0.45

Training and
Support

When someone else has helped me get started

0.88

When I can call someone for help when I get stuck

0.76

When there is no one around to tell me how to use
them as I go

0.65

When someone has shown me how to use them first

0.59

Integration
Into Dietetic
Work Systems

When apps are integrated into my existing patient
management systems

0.90

When there is an app platform where I can view
patient app records or data

0.49

When I want patients to self-monitor their behaviors

0.45

Familiarity
With Apps

When I currently recommend/in the past have
recommended apps to patients

0.74

When I am familiar with which apps to recommend

0.71

Eigenvalues
Variance (%)

6.40
40

2.10
13

1.34

1.11

8

7

Principal axis factoring extraction method with a promax with Kaiser normalization rotation method and kappa = 4; bFactor
loadings >0.32 are presented.
a

This may limit its generalizability to
the dietetic profession at large.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE
This tool, which was designed specifically to assess the self-efficacy of
dietitians with mHealth apps, demonstrated good psychometric validity
and reliability. Assessing the constructs to which dietitians give lower
scores would allow dietetic associations to address these aspects of
self-efficacy by providing education
and targeted continuing professional
development. The availability of such

a tool may be useful in research to
measure changes in mHealth app
self-efficacy after the implementation of an intervention, but also to
understand how dietitians respond
to incorporating apps into their
practice. Examination of the impact
of dietitians’ self-efficacy with mHealth
apps on the quality of MNT is warranted in future research.
The mHealth app self-efficacy tool
developed in this study is quick and
convenient to administer. Testing of
this tool in a more diverse sample
of dietitians, as well as among
other health professional groups, is
warranted. This would allow for assessment of self-efficacy across differing
levels of practice experience, different countries, and professional

backgrounds, such as with doctors,
medical students, and specialists, who
report using apps to support their education and clinical practice.45-47 This
tool could be adapted to have increased applicability through small
modifications that broaden questions
that focus on MNT so that they
address other relevant areas of medical
practice instead.
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Table 4. Weighted Kappas and 95% Confidence Intervals Conducted Against Separate Retest Data (n = 61) of Mobile
Health App Self-Efficacy Tool
Weighted
Kappaa

95% Confidence
Interval

To improve the efficiency of consultations

0.53

0.33–0.74

To improve the effectiveness of nutrition interventions

0.58

0.40–0.77

To improve patient health outcomes

0.65

0.47–0.83

When I need to deliver nutrition interventions

0.56

0.31–0.81

When I need to conduct nutrition assessments

0.64

0.49–0.78

When there is a short consultation time

0.74

0.62–0.85

When patients ask me about using apps

0.70

0.57–0.83

When someone else has helped me get started

0.71

0.57–0.85

When I can call someone for help when I get stuck

0.44

0.27–0.61

When there is no one around to tell me how to use them as I go

0.67

0.49–0.86

When someone has shown me how to use them first

0.46

0.21–0.72

When apps are integrated into my existing patient management systems

0.57

0.35–0.80

When there is an app platform where I can view patient app records or data

0.63

0.43–0.82

When I want patients to self-monitor their behaviors

0.76

0.63–0.89

When I currently recommend/in the past have recommended apps to patients

0.43

0.22–0.64

When I am familiar with which apps to recommend

0.49

0.26–0.72

a

Kappa calculated with quadratic weighting.

SUPPLEMENTARY DATA
Supplementary data related to this
article can be found at https://doi.org/
10.1016/j.jneb.2018.01.002.
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9. Chapter Nine: Impact of training and integration of apps into
dietetic practice on dietitians' app self-efficacy and patient
satisfaction: a feasibility study
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9.1 Publication details
This chapter is a reformatted version containing identical text of the manuscript entitled
‘Impact of training and integration of apps into dietetic practice on dietitians' app self-efficacy
and patient satisfaction: a feasibility study’, under review with JMIR mHealth and uHealth.

9.2 Author contribution
I Juliana Chen (the candidate) was the primary researcher involved in developing the survey
tools, recruitment, data collection and conducting the data analysis. Conception and design of
the study was a collaborative effort between co-author Professor Margaret Allman-Farinelli
and the candidate. I summarised the findings and drafted the first version of this manuscript
for publication. Co-author Professor Margaret Allman-Farinelli contributed to writing,
reviewed and approved the final manuscript.
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9.3 Introduction to chapter
Based on the behavioural analysis conducted using the ‘COM-B’ model described in Chapter
Four, intervention recommendations regarding dietitians’ physical and psychological
capability, physical and social opportunity and reflective and automatic motivation for using
health apps in their practice were devised. Key recommendations included training and
education to improve the skills and knowledge of dietitians and opportunities to easily
incorporate apps into existing dietitian work systems. Self-efficacy can also be targeted by
these intervention functions and is closely linked to capability. Chapter Nine describes an
intervention seeking to improve the self-efficacy of dietitians towards using mHealth apps.
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9.4 Abstract
Background: Use of mobile health (mHealth) applications (apps) in dietetic practice could
support delivery of nutrition care in medical nutrition therapy. However, apps are
underutilised by dietitians in patient care.
Objective: This study aimed to determine the feasibility of an intervention, comprising of
education, training and integration of apps, in improving dietitians’ perceived self-efficacy
with using mHealth apps.
Methods: Private practice Accredited Practising Dietitians who were not regular users or
recommenders of mHealth apps were recruited into the intervention. The intervention
consisted of two phases: 1) a workshop that incorporated an educational lecture and skill
building activities to target self-efficacy, capability, opportunity and motivation factors; 2)
12-week intervention phase allowing for the integration of an app into dietetic practice via an
app platform. During the 12-week intervention phase, dietitians prescribed an Australian
commercial nutrition app to new (intervention) patients receiving nutrition care. Existing
(control) patients were also recruited to provide a measure of patient satisfaction before the
apps were introduced. New patients completed their patient satisfaction surveys at the end of
the 12 weeks. Usability feedback about the app and app platform were gathered from
intervention patients and dietitians.
Results: Five dietitians participated in the study. The educational and skills training
workshop component of the intervention produced immediate significant improvements in
dietitians’ mHealth app self-efficacy compared to baseline (P=0.02), particularly with regards
to ‘familiarity with apps’ factor (P<0.001). The self-efficacy factor ‘integration into dietetic
work systems’ achieved significant improvements from baseline to 12 weeks (P=0.03).
Patient satisfaction with dietetic services did not differ significantly between intervention
(n=17) and control patients (n=13). Overall, dietitians and their patients indicated they would
306 | Chapter Nine

continue using the app platform and app respectively, and would recommend it to others. To
improve usability, enhancing patient-dietitian communication mediums in the app platform
and reducing the burden of entering in meals cooked at home should be considered.
Conclusions: Administering an educational and skills training workshop in conjunction with
integrating an app platform into dietetic practice were feasible methods for improving the
self-efficacy of dietitians towards using mHealth apps. Further translational research will be
required to determine how the broader dietetic profession respond to this intervention.

Keywords: dietetics, integrated technology, mHealth, patient satisfaction, smartphone
applications
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9.5 Introduction
Smartphone mobile health (mHealth) applications (apps) targeting lifestyle related-behaviours,
such as nutrition and exercise or fitness are abundantly available in commercial app stores 1,
and could be a potential medium for addressing the poor dietary and physical inactivity
factors that are determinants to obesity and chronic diseases 2. A previous review has outlined
the areas in which dietitians can consider using apps to support their delivery of nutrition care
in medical nutrition therapy 3. The benefits of using apps in dietetic practice include more
streamlined nutrition assessment, to maximise the time dietitians can spend on nutrition
behavioural counselling 3. Apps can also permit more timely and individualised patientcentred nutrition monitoring and evaluation and enable dietitian feedback 3.

Among US registered dietitians, 83% have reported recommending apps to patients 4, and
similar rates have also been observed by dietitians in other countries, such as Australia 5. The
use of mHealth apps in patient care was reported by 62% of Australian dietitians and most
commonly for patient education and self-monitoring of dietary behaviours 5, whereas use
within the entire nutrition care process was less apparent 4,5. Furthermore, when the COM-B
framework was used to determine the behavioural reasons dietitians were not using mHealth
apps in practice, it was identified that dietitians lacked capability and motivation to use them 5 .
In part, this was because they were unfamiliar with the best apps to use and recommend and
where apps could add value to nutrition care 5,6. It was also found that the opportunity to use
apps in practice was limited because of the lack of supportive physical infrastructure.
Intervention functions with the potential to address the deficits in the COM-B components
and to increase dietitians’ app use behaviour, included education and skills training of
dietitians and environmental restructuring, such as through the provision of physical appbased infrastructure 5.
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Behaviour change and performance of a behaviour is also predicted by self-efficacy 7,8.
Perceived self-efficacy, defined as an individual’s beliefs about their capability to learn and
perform particular behaviours 9, is considered to be an important precursor to the adoption of
new technologies 10. Coaching and training workshops also enable individuals to gain mastery
and proficiency in requisite skills, so increasing their self-efficacy towards new technologies
10

. Mastery experiences to build one’s confidence in their abilities through successful

performances are one of the most effective influences on self-efficacy 7,9. Additionally,
physical opportunities to engage in repeated practise of the behaviour can facilitate mastery
experiences 11. Integration of mHealth apps into existing dietetic work systems may provide
greater incentive for dietitians to adopt apps into their practice and build self-efficacy for their
use 5,12.

Most platforms designed to support dietitians in managing their practice and patient records
are software or web-based interfaces 13,14, even including the Academy of Nutrition and
Dietetics Health Informatics Infrastructure (ANDII) tool 15. Platforms with additional
connectivity to apps are however emerging. Such platforms can, for example, allow patients
to obtain a brief automated nutrition assessment based on dietary guidelines and receive basic
educational resources prior to being connected with a dietitian 16. These platforms may also
facilitate remote monitoring and evaluation of patient progress, allowing dietitians to send
near real-time feedback on patient health behaviours via motivational messages 14,17-20.
Although many commercial diet-tracking nutrition apps exist, few have a platform for the
exchange of data and for dietitians to view their patients’ app records 21. The commercial
Australian Easy Diet Diary® app is an exception, and links into a connected app platform that
has been designed to support Australian dietitians in their provision of medical nutrition
therapy to patients.
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The aims of this study were two-fold. Firstly, to assess the feasibility of an intervention
consisting of education and integration of apps into dietetic practice, in improving dietitians’
perceived self-efficacy towards using mHealth apps in patient nutrition care. The secondary
aim was to establish whether patient satisfaction would be enhanced following the integration
of apps into dietetic services.

9.6 Methods
9.6.1 Study design

Approval for this study was granted by the Institutional Human Research Ethics Committee
(approval number 2018/004; ethical approval, participant information statements and
participant consent forms (for dietitians and patients), for this study are presented in
Appendices 9.1 to 9.6). This was a pre-post study design involving two phases. In the first
phase, dietitians attended an educational and training workshop with perceived self-efficacy
with mHealth apps assessed before and after the workshop. The second phase of the study
involved a 12-week trial. Dietitians were provided with the practical opportunity to use apps
with their patients through a connected app platform that integrated apps into their dietetic
practice. New patients who were counselled by these dietitians, hereafter referred to as
‘intervention patients’ were compared with existing patients who attended the dietitian prior
to the educational and training workshop, hereafter referred to as ‘control patients’.

9.6.2 Recruitment and participants

The study was advertised to dietitians as an educational and training workshop on how to
enhance nutrition care through the incorporation of mHealth apps into practice. Details about
the study were posted in the national dietetic association e-newsletters, and other dietitian-

310 | Chapter Nine

specific websites or social media pages. To register their interest in the study, dietitians
completed an expression of interest survey indicating their availabilities and whether they
would be able to attend an in-person workshop held at a university. In this survey, dietitians
were also screened against the following pre-specified inclusion and exclusion criteria to
determine participant eligibility. To be eligible, dietitians had to be: 1) Accredited Practising
Dietitians (APDs) working in the private practice setting (a minimum of 14 hours per week),
2) not regularly using or recommending mHealth apps in current patient care in dietetic
practice (defined as use no more than 1-2 times per month), 3) not having used the Easy Diet
Diary Connect platform and 4) be willing to attend the in-person educational and skills
training workshop in Sydney, Australia.

Private practice dietitians were targeted, since there are more opportunities with existing
infrastructure (Wi-Fi, availability of smart devices) to use apps in patient care, compared to
hospital settings 5. Further, it is typically in the private practice setting where there is also
more potential for these apps to deliver more streamlined and effective nutrition care 3.
Provisional APDs (i.e. those in the first year of practice and still in a mentoring programme)
were excluded as they were deemed to have less practical dietetic experience and were more
likely to have received education on the usage of apps at university.

As reimbursement for their time in participating in the study and recruiting patients,
participating dietitians received $200 in two instalments ($50 after attending the workshop at
the start of the trial, and $150 at its completion upon return of the final 12-week survey).
Dietitians also were signed up to receive a commercial app platform during their attendance at
the workshop as part of intervention material and as an incentive. Dietitian participants were
enrolled in February and March 2018.
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Intervention patients recruited by their consulting dietitian were eligible to participate in the
study if they were: 1) 18 years or older, 2) had a health condition/chronic disease that would
require self-monitoring of dietary intake 3) new patients, and 4) owned an iPhone, as the Easy
Diet Diary® app was only available on the iOS platform. Patients were excluded if they could
not read English, had a history of, or currently had eating disorders, were pregnant or had any
physical or cognitive limitations that would prevent their use of a smartphone. Intervention
patients with initial consultations with their dietitian between April and May 2018, were
recruited into the study.

Control patients had to be existing patients of the dietitian who had received at least one
consultation with their dietitian prior to the study period, but not been receiving nutrition care
for more than 6 months. Control patients were matched to intervention patients for gender and
age range. These patients provided a retrospective measure of patient satisfaction with dietetic
care, prior to dietitians receiving the education and training and app platform. There were no
eligibility criteria regarding requirements for an iPhone and exclusion criteria were the same
as the intervention patients. A $10 shopping voucher was offered as an incentive to
intervention and control patients following the completion of the patient satisfaction survey.

9.6.3 Intervention

This intervention included two components – an educational and training workshop and a 12week intervention phase where dietitians used the connected app platform. The intervention
functions included in this study were designed to target the capability, opportunity and
motivation factors of the COM-B model 22 that previous research identified may facilitate
increases in mHealth app uptake 5 (Table 9.1). Self-efficacy is also a predictor of behaviour
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change 7,8. Therefore, the intervention also addressed all four sources of influence on selfefficacy: mastery experiences, vicarious experience, social persuasion and somatic and
emotional states 7,9, in order to improve dietitians’ beliefs in their capability to use apps in
their practice.

9.6.3.1 Educational and skills training workshop

All eligible dietitians were required to attend the face-to-face four-hour educational and skills
training workshop held on a weekday during business hours in Sydney, Australia. At the
workshop, dietitians were provided with education on how apps could be used at each step of
the nutrition care process to support patient nutrition care based on the most current evidence
3

, and case study activities were used to apply this knowledge and build mastery of skills. To

overcome a key psychological capability barrier for dietitians around the lack of awareness of
the best apps to use in dietetic practice 5, the workshop also educated dietitians about the
range of commercially available mHealth apps. Dietitians were trained to appraise and
evaluate the quality of these nutrition apps themselves.

Practical and interactive opportunities familiarised dietitians with how to download and
navigate through common functions of diet-tracking nutrition apps, not only to gain further
mastery experiences but also for enhancing psychological capability. Support and modelling
was provided by the workshop facilitator (JC) and other participating dietitians. Finally,
dietitians were trained on how to use the commercial app platform (Easy Diet Diary Connect).
Relevant patient tools and information resources were created, including instructions on how
to download, install and use the companion app, Easy Diet Diary®.
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Table 9.1. Intervention functions targeting the sources of behaviour, as classified by the COM-B
model 22, and the sources of self-efficacy, according to Bandura 7.
Intervention functions
Education and training workshop:
• Education to impart knowledge, awareness and instructions about
how apps could be used to support the nutrition care process and
dietetic services; what the best apps to recommend to patients are;
and the limitations of apps particularly with regards to their
quality and accuracy of commercial mHealth apps.
• Training to provide opportunity to behavioural practise, develop
and master skills with using apps and achieve personal
performance accomplishments, particularly through case study
activities to apply apps across the nutrition care process; appraisal
and evaluation of app quality; hands-on experience with
downloading/accessing, using and navigating through different
functionalities of apps, including Easy Diet Diary® and Easy Diet
Diary Connect platform
12-week intervention phase:
• Enablement by environmental restructuring through the provision
of the Easy Diet Diary Connect platform to integrate patient use of
the app into dietetic practice
• Continued practice with reviewing patient app records via Easy
Diet Diary Connect platform
• Expert and credible workshop facilitator who is a dietitian,
modelling and demonstrating competent use of apps and platform
• Participant modelling of successes in using apps
• Working in small groups during workshop activities when using
apps and platform, to allow participants to observe others similar
to them, for social comparison, social support and successful
accomplishment in using apps
• Workshop facilitator provision of supportive feedback on
participants’ behaviour and performance to enable them to refine
their skills with using apps
• Persuasion and exhortation of participants that they have the
capability to master app use even in difficult situations, such as
short consultations, to give dietitians provisional self-efficacy and
the belief and support for attempting the behaviour
• Encouragement provided by workshop facilitator and other
participating members
• Ongoing workshop facilitator support with app/app platform use
during the 12-week intervention phase for enablement
• Positive and encouraging workshop environment, with
minimisation of situations that arouse stress and anxiety
• Continued and regular prescription of Easy Diet Diary® to
patients, so that use becomes easy and habitual in dietetic practice

Sources of
behaviour targeted
• Psychological
capability
• Reflective
motivation
• Automatic
motivation

Sources of selfefficacy targeted

Social or verbal
persuasion

• Physical and
psychological
capability
• Physical
opportunity

Mastery
experiences

• Social
opportunity

Vicarious
experience

• Social
opportunity
• Reflective
motivation
• Automatic
motivation

Social or verbal
persuasion

• Automatic
motivation

Somatic and
emotional states
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9.6.3.2 12-week intervention phase

In the 12 weeks following the workshop, dietitians were instructed to provide standard
nutrition counselling and care. For the intervention patients, dietitians were to also prescribe
the Easy Diet Diary® app as a dietary record for dietary assessment and self-monitoring and to
review these app records via the Easy Diet Diary Connect platform. Control patients were not
prescribed any apps. Enablement and physical opportunities to enhance dietitians’ selfefficacy for using mHealth apps were provided through the app platform. Researcher support
was made available during this period for any difficulties encountered with the app or app
platform.

9.6.3.3 Easy Diet Diary® and Easy Diet Diary Connect platform

As dietitians prefer country-specific food databases 12, the Easy Diet Diary® 23 app was
selected for implementation. The app allows users to search for and log branded and generic
foods specific to the Australian food supply. To automatically derive intake values of energy
and major nutrients, the Easy Diet Diary® app primarily draws upon the Australian Food
Composition Database AUSNUT 2011-2012, as well as data obtained from nutrient
information panels of branded food products. Users are able to record their weight and
physical activity through manual selection from a range of 400 activities. The app also has
functionality to synchronise to the native iPhone ‘Apple Health’ app to allow for passive
tracking of energy expenditure from physical activity. Additional technology-enhanced
features of the app include a barcode scanner, ability to create new foods or recipes, take
photos of foods or meals for a visual record, as well as the availability of graphs displaying
weight and energy intake progress.
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Unique to the app, is also its integration with the nutrient analysis software program,
FoodWorks 24. This feature allows patients to email their dietary records to their dietitian and
for their dietitian to conduct further detailed analysis and assessment on dietary intake in the
FoodWorks software. Dietitians are also able to view their patient’s dietary records from the
Easy Diet Diary® app via a secure web browser-based interface – Easy Diet Diary Connect
platform 25. The Easy Diet Diary Connect platform makes patient food records and energy
and macronutrient intake breakdowns for each day available to the dietitian for reviewing.
The interface also automatically displays in chart format, a qualitative analysis of dietary
intake based on food groups compared against recommended serves from dietary guidelines.
Charts to monitor self-reported weight are also accessible.

9.6.4 Outcome measures
9.6.4.1 Primary outcome

The primary outcome variable of this study was the change in ratings for dietitians’ mHealth
app self-efficacy at 12 weeks after the educational and skills training workshop. Dietitians’
self-efficacy with using mHealth apps were obtained via online surveys at three time-points –
at baseline (one week prior to attending the workshop), after the educational and skills
training workshop (post-workshop) and at the end of the 12-week intervention period. A 16item validated survey tool for measuring self-efficacy with using mHealth apps among
dietitians was used 26. Four key factors were assessed by the tool including ‘efficiency and
effectiveness of nutrition care’, ‘training and support’, ‘integration into dietetic work
systems’, and ‘familiarity with apps’.

9.6.4.2 Secondary outcomes

The secondary outcome was the impact of the intervention on patient satisfaction with the
dietetic services and nutrition care provided, assessed using a satisfaction questionnaire
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adapted from a previously validated satisfaction survey designed for outpatient dietetic
services 27. Modifications to the questionnaire included altering the wording for the section on
written information to relate to tools in general used in dietetic practice, so as to capture the
impact of the mHealth app on patient satisfaction.

All patients only completed this survey once. Control patients completed the survey at the
beginning of the 12-week intervention period, to provide a measure of patient satisfaction
with dietetic care prior to apps being introduced. The patient satisfaction survey was
administered to intervention patients at the end of the 12-week intervention. Control and
intervention patients were also asked to provide details regarding whether they had used
mHealth apps prior to coming to see their dietitian. Both groups recorded their age and gender
in the survey (as age may determine how ‘savvy’ they are with technology).

Additional outcome measures collected from dietitians included personal app use and use and
recommendation of apps in patient care, derived from a previously piloted and validated
survey administered to dietitians (Chapter Three). Other basic demographic questions
including age, gender, and length of dietetic practice were also collected.

9.6.4.3 Process outcomes

Process evaluation for the intervention was conducted to provide feedback to inform future
larger-scale dissemination. To evaluate the training workshop, dietitians completed an online
questionnaire post-workshop regarding their satisfaction with the workshop content and
delivery style, and provided free-text comments on suggestions for future modification and
improvement of the workshop. At the end of the 12-week intervention period, dietitians were
asked to indicate their practices around reviewing of app records.
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The validated 10-item System Usability Scale (SUS) survey, with minor modifications
whereby the term “system” was substituted for “app platform” or “apps” were used to collect
an assessment of system usability 29,30. Additional questions based on an acceptability
questionnaire for a mobile diabetes management system WellDoc 31 were included to
understand dietitians’ acceptance and satisfaction with using the app platform in patient care.
Open-ended questions were also included to gather any feedback from dietitians and patients
regarding the usability and any suggested improvements to features and functionality of the
connected app platform and app, respectively.

9.6.5 Data analysis

Descriptive statistics were generated for quantitative measures, such as participant
demographics and outcome variables (mHealth app self-efficacy, patient satisfaction,
dietitians’ app use and recommendation habits). Analysis of variance (ANOVA) with Tukey’s
post-hoc tests was conducted to determine any differences in mean changes in dietitians’
mHealth app self-efficacy items between time points. Logistic regression models were
conducted to assess any differences between patient satisfaction ratings from intervention and
control patients, adjusting for other covariates including the dietitian that patients saw, patient
age, gender and previous experience with using mHealth apps. All statistical analyses were
performed in SPSS statistical software, version 22.0 32. SUS scores were calculated based on
the original method described by Brooke 29, with scores above 70 considered to reflect
acceptable usability 30,33. Qualitative inductive thematic analysis was used to code open-ended
responses into themes.
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9.7 Results
9.7.1 Participant characteristics

Thirty-one dietitians responded to the screener survey, of which two were partial responses
and 22 were excluded based on eligibility criteria (two were provisional APDs; nine worked
less than 14 hours per week in private practice; seven used or recommended apps more than
1-2 times per month; and four indicated unwillingness to attend the in-person workshop). Of
the seven eligible dietitians, two were unable to make it on the selected workshop date. Five
dietitians attended the workshop and completed the 12-week intervention. All were female
and aged between 46-65 years and with over 20 years’ experience in practising. The most
common practice areas were in weight management (n=4) followed by diabetes (n=3).

Nineteen control patients attempted the patient satisfaction survey, of which 13 completed it.
Twenty-three intervention patients provided consent to being issued the survey at the end of
the 12-week intervention, with 17 completing the survey. Intervention and control patient
demographics are outlined in Table 9.2. Of particular note was that the majority of patients
had not used a mHealth app prior to coming to see their dietitian. The apps that the nine
patients had previously used, included MyFitnessPal® (n=4), Fitbit® (n=1), Steps - Activity
Tracker (n=1), Clue: Period and Ovulation Tracker® (n=1), Weight Watchers® (n=1), and the
Monash University Low FODMAP Diet® app (n=1). None had previously used the Easy Diet
Diary® app.
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Table 9.2. Demographics of intervention and control patients who completed the survey
(n=30).
Characteristics

Intervention patients Control patients
(n=17)
(n=13)

Age:
18-30 years old
2
31-40 years old
7
41-50 years old
1
51-60 years old
2
More than 60 years old
5
Gender
Female
14
Male
3
Use of a mHealth app prior to coming to see their dietitian
Yes
5
No
12

2
5
3
0
3
13
0
4
9

9.7.2 Impact of intervention on outcomes
9.7.2.1 Dietitians’ self-efficacy

Based on mean overall ratings for the dietitians who participated in the intervention, there was
a significant improvement in overall self-efficacy with using mHealth apps (F(2,12) = 7.03,
P=0.01). Tukey’s post-hoc test revealed significantly higher post-workshop mHealth app selfefficacy ratings compared to baseline (P=0.02), and which were sustained at 12 weeks
(P=0.01) (see Table 9.3).

Attendance at the educational and skills training workshop significantly improved dietitians’
familiarity with apps (F(2,12) = 21.16, P<0.001) from baseline to the post-workshop
(P<0.001) and 12-week measures (P<0.001), as well as across all items that comprised this
self-efficacy factor. Significant improvements from baseline were also observed in the postworkshop self-efficacy ratings for the training and support factor, but not in the sub-items.
There were no statistically significant differences between post-workshop and 12-week
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ratings for this factor, nor for the other three factors, individual mHealth app self-efficacy
items or mean overall self-efficacy.

Despite significant improvements for the efficiency and effectiveness of nutrition care factor
sub-item regarding patient queries with using mHealth apps, one-way ANOVA revealed no
significant differences between any of the three time-point measurements for this factor
(F(2,12) = 2.34, P=0.14). With the implementation of the connected app platform in the 12week phase, ratings for the integration of apps into dietetic work systems factor significantly
improved from baseline to 12-week measures (P=0.03). The factor sub-item regarding patient
self-monitoring of health behaviours significantly improved post-workshop (P=0.001), with
self-efficacy maintained at 12 weeks (P<0.001).

321 | Chapter Nine

Table 9.3. Dietitians’ self-efficacy with mobile health (mHealth) apps prior to and after
attending the educational and skills training workshop on apps, as well as after 12-weeks of
practical opportunities to use mHealth apps in their practice. Mean ratings for individual items
and factors are presented.
Self-efficacy item*

Baseline
Rating

Post-workshop
Rating
P
a
0.001
8.9

End of 12 weeks
Rating
P
a,c
0.001
8.8

Familiarity with apps factor
5.8
1. When I currently recommend/ in the past have
0.005
4.6
8.2a
8.4a,c
recommended mHealth apps to patients
2. When I am familiar with which mHealth apps to
0.07
7.0
9.6a
9.2a,c
recommend
0.01
Training and support factor
7.5
9.3a
8.6b,c
3. When someone else has helped me get started
NS
8.0
9.8b
8.6b,c
4. When I can call someone for help when I get stuck
NS
8.6
10.0b
8.6b,c
5. When there is no one around to tell me how to use
NS
4.8
7.8b
7.8b,c
them as I go
6. When someone has shown me how to use them
NS
8.6
9.6b
9.4b,c
first
NS
Efficiency and effectiveness of nutrition care factor
6.6
7.6b
8.1b,c
7. To improve the efficiency of consultations
NS
7.2
7.4b
7.6b,c
8. To improve the effectiveness of nutrition
NS
7.2
8.2b
8.6b,c
interventions
9. To improve patient health outcomes
NS
7.0
8.4b
9.0b,c
10. When I need to deliver nutrition interventions
NS
7.2
8.0b
9.2b,c
11. When I need to conduct nutrition assessments
NS
7.0
8.2b
8.8b,c
12. When there is a short consultation time
NS
5.0
5.2b
5.2b,c
13. When patients ask me about using mHealth apps
0.03
5.4
7.8a
8.6a,c
NS
Integration into dietetic work systems factor
7.0
8.1b
8.8a,c
14. When apps are integrated into my existing patient
NS
6.2
7.2b
7.8b,c
management systems
15. When there is an app platform where I can view
NS
6.8
8.0b
8.8b,c
patient mHealth app records/data
16. When I want patients to self-monitor their
0.001
8.0
9.2a
9.8a,c
behaviours
Mean Overall Rating
108.6
132.4a 0.02 135.4a,c
One-way ANOVA conducted applying Tukey’s post-hoc test. *Dietitians rated each item from 0,
indicating I am not able at all, to 5, indicating Moderately certain I am able, and to 10, indicating
Completely certain I am able. a indicates significant difference from baseline; NS = non-significant
P>0.05; b indicates non-significant difference from baseline; c indicates non-significant difference
from post-workshop

0.004
0.02
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
0.005
0.03
NS
NS
0.001
0.01
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9.7.2.2 Patient satisfaction

Table 9.4 presents the mean patient satisfaction ratings for intervention and control patients
based on each item as well as for the four factors of the tool including perceived health
benefits, staff presentation and interpersonal skill, fulfilled expectations, tools and materials
and overall satisfaction. Both intervention and control patients agreed or strongly agreed with
the majority of satisfaction items and rated the overall satisfaction with the dietetic services
they received as good to very good.

Table 9.4. Patient satisfaction ratings with dietetic services.
Patient satisfaction itema
Perceived health benefits
1. The care I received from the dietitian has improved my general health
2. The care I received from the dietitian has improved the results of my
medical treatment
3. The care I received from the dietitian has helped me achieve my health goals
4. The care I received from the dietitian has helped me to feel healthier
Staff presentation and interpersonal skill
5. The dietitian listened carefully to what I had to say
6. The dietitian was attentive to my needs
7. The dietitian came up with a good plan for helping me
8. The dietitian was well presented
9. The dietitian was polite and courteous
10. The dietitian was friendly
Fulfilled expectations
11. The nutrition care I received was helpful
12. The nutrition care I received met my expectations
13. I would recommend the nutrition service provided by my dietitian to other
members of the community
Tools and materials
14. The tools were of a high standard
15. I found the tools very easy to understand
16. The tools were easy to use
17. The tools made sense
18. The tools were well presented
Overall, how would you rate your satisfaction with the services provided
by your dietitian?b
a
Patients rated items 1 to 18 from 1=strongly disagree to 5=strongly agree
b
Patients rated item from 1=very poor to 5=very good

Intervention
patients
3.9
4.0

Control
patients
4.0
4.2

3.6

4.0

3.9
4.2
4.6
4.6
4.6
4.5
4.6
4.7
4.8
4.5
4.4
4.2

3.8
4.1
4.6
4.6
4.5
4.5
4.7
4.7
4.8
4.6
4.5
4.4

4.7

4.8

4.4
4.4
4.4
4.3
4.4
4.3

4.3
4.1
4.3
4.3
4.3
4.3

4.8

4.5
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There was no statistical significance in patient satisfaction with dietetic services between
intervention and control patients, when adjusting for their dietitian χ2 (2, N=30) = 1.819,
P=0.40. Additional adjustment for patient age, gender and experience with mHealth apps did
not change this finding χ2 (5, N=30) = 5.996, P=0.31, nor for the model.

9.7.2.3 Dietitians’ use and recommendation of apps in practice

Of the five dietitians, four had personally used apps, and three had personally used health
apps. As per the inclusion criteria, all participating dietitians did not frequently use apps in
their practice (1-2 times per month or less), all citing that a lack of awareness about best app
to use was a key barrier. Other barriers included a lack of time to discuss apps in a
consultation (n=2), lack of infrastructure (e.g. no access to WiFi) (n=2), topics covered by
apps not relevant to clientele (n=1) and apps being too hard to use (n=1).

They had all previously recommended apps to their patients, 1-2 times per month (n=3) or 1-2
times per year (n=2). On average they had recommended 3.4 apps (SD=0.9) over the past year
to patients, with Monash University Low FODMAP Diet® app recommended by all, followed
by MyFitnessPal® (n=3), Easy Diet Diary® (n=2) and Control My Weight™ by Calorie King
(n=2). Dietitians asked their patients to use these apps for tracking (n=4), awareness (n=3), to
access information (n=3) and as tools to assist with making choices (n=3). Two dietitians
indicated asking their patients to use the apps as extra support, and only one indicated for
motivational purposes.

Prior to participating in this intervention, dietitians suggested their patients use the
recommended app a few days per week (n=2), or left it up to their patient and did not make
any recommendations about how often their patient should use the app (n=3). Intervention
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patients indicated at the end of the 12-week period that their dietitian had prescribed the app
either to be used every day (n=10/17), specifically four days per week (n=1), or 1-2 times per
week (n=4). Only three patients reported that their dietitian did not tell them how often to use
it, only to just to use it to track their intake. Most patients were compliant with their dietitians’
recommendations of using the app, using the app every day (n=9), or 1-2 times per week
(n=2). Three patients indicated that they used the app very frequently at the beginning but
then not so much towards the end, two patients used it whenever they felt like it, and one less
than once over the past 2-3 months.

9.7.3 Process evaluation

Overall dietitians agreed or strongly agreed that they were satisfied with the quality of the
workshop (Table 9.5). All dietitians who attended indicated that they would recommend this
workshop to colleagues, with one participant relaying how she “thoroughly enjoyed the
workshop and learned a lot”.

Table 9.5. Dietitian satisfaction with the educational and skills training workshop component
of the intervention.
Mean (SD)
rating*

Items
1. The theory and practical components of the workshop improved my
understanding of the topics covered
2. This workshop helped me develop skills applicable to my professional practice
3. I can see how the knowledge and skills I am learning can be put to use in my
future professional work
4. I have come to feel more confident about my ability to use apps in my dietetic
practice and in patient nutrition care
5. Feedback provided during the workshop was helpful to my learning
6. Overall I was satisfied with the quality of this workshop

4.4 (0.55)
4.2 (0.45)
4.2 (0.45)
4.4 (0.89)
4.6 (0.55)
4.6 (0.55)

* Dietitians rated each item from 1=strongly disagree to 5=strongly agree
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Dietitians’ favourite parts of the workshop included the “practical elements” that provided
them with hands-on experience with using apps, as well as the demonstrations by the
workshop facilitator on how to use the connected app platform: “Being shown how to use the
Easy Diet Diary platform”. Activities and information to raise awareness about the quality
and range of different apps available to use in patient nutrition care and dietetic practice were
also cited as a liked aspect of the workshop: “Learning pros and cons about various apps”.
The workshop helped to transform dietitians’ psychological states and motivations towards
using apps, with one dietitian describing how the workshop “Made me feel positive towards
integrating apps in my work” or “I'm looking forward to integrating Easy Diet Diary into my
practice”.

For improvement of the workshop, feedback revolved mainly around timing, such as breaking
up the workshop to allow for breaks and re-considering the length of the workshop. The
educational lecture component of the workshop was recognised to be important and
interesting. However, suggestions were made to transfer some of the time allocated for
knowledge exchange, to even more skill-based training and opportunity for gaining practical
experience with apps. For example, one dietitian mentioned: “While interesting the
theoretical background was a little long”, another stated: “Needed more time with the handson. Would have like[d] to play with a variety of apps rather than just slides [learning about
them]”. Drawing further upon the social support of colleagues, it was also expressed the
workshop could be improved by allowing for more mastery of skills: “It may have been useful
to practise via role play”.
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9.7.3.1 Dietitians’ reviewing of app data

Prior to participation in this intervention, four of the five dietitians reviewed their patients’
progress with the mHealth apps recommended, and one never did – predominantly talking
about the progress made with the app without looking at the data (n=3), the other saw the data
as to “…just provide back up information rather than tracking”. For all dietitians, a key
barrier to reviewing patient app records involved inadequate knowledge, experience and/or
confidence regarding which apps would allow for reliable data sharing. Furthermore,
dietitians perceived that there was a lack of time in the actual appointment for reviewing the
records.

Following the intervention, dietitians reviewed their patient app records more frequently than
at baseline, with three of the five dietitians, reviewing app data in some consultations – either
without reference to the data, reviewing on their patient’s smartphone or via the connected
app platform. One dietitian reviewed their patient app records via the connected app platform
on their computer at every consultation, and another reviewed records through the platform
even between consultations, and subsequently provided encouragement emails to her patients.

For these two dietitians who reviewed their patients regularly (i.e. at every consultation or in
between consultation), they strongly agreed that the connected app platform had been helpful
to their practice, while those reviewing patient app records less frequently, agreed or were
neutral. They also agreed that their relationship with their patients has improved because of
this app platform system, while those who did not review regularly provided a neutral
response. The majority agreed or strongly agreed (n=4/5) that their patients had found the
integrated app platform to be helpful in addition to usual dietetic care.
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9.7.3.2 Easy Diet Diary Connect usability and acceptability

Dietitians rated the usability of the Easy Diet Diary Connect platform with a mean rating of
73 (range: 57.5-100). All dietitians indicated they would continue to use the app platform and
recommend it to others. Qualitative feedback from dietitians revealed that the connected app
platform was easy to use and a good tool in patient care for “Tracking of food and nutrient
intakes”. Dietitians found that the app platform provided an additional source of information
to assist with the tailoring of nutrition interventions: “It gave me the information I needed to
modify the patient's education, in a clear concise form”.

Additional features that were suggested to improve the platform included the “option for more
nutrients”. Dietitians also wanted further communication mediums to be integrated within the
connected app platform, for example, the “Ability to send patients SMS messages from
platform”. However, dietitians did note the varied responses in patient willingness to share
their health data: “A couple of them were too uncomfortable to link me in (they were in the
older age group).” One dietitian encountered technical issues, citing that “being unable to
access my [connected app platform] account made it very difficult” for example to review
patient records in a timely manner, created a loss in momentum and motivation to continue
using the app platform.

When used in conjunction with app platform, dietitians believed that Easy Diet Diary® was a
“great app but just don't have the time to deliver and monitor - I will recommend this app for
people to self monitor”. Time constraints around teaching patients how to use the app were
raised, with particular consideration around patients’ own self-efficacy with using mHealth
apps: “As I have a structured consultation, I found it difficult to include the app introduction
and downloading in the consultation, therefore they were asked to download in their own time,
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which they often didn't. It was also very time consuming for me to monitor patients and give
feedback between consultations, it really depends on each patient re understanding and
motivation with technology.”

There were mixed responses from dietitians towards the acceptability of the amount of time
spent performing tasks on the app platform per patient. One dietitian disagreed, and three
were neutral, while the dietitian who reviewed apps in every consult agreed that the time
spent was acceptable. On average dietitians spent 13 minutes (range 5-15mins) per patient on
app platform related activities (e.g. teaching patients how to download and set up the app;
viewing their app records). The majority (n=4/5) of dietitians agreed that the app platform
helped to improve the amount of time they spent on dietary assessment.

9.7.3.3 Easy Diet Diary® app usability from patients’ perspectives

A mean SUS rating of 77 (range: 55-100) for the Easy Diet Diary® app was indicated by
patients. All except one patient would continue using the app. This patient cited that the
reason for not continuing use was because the app was “Not particularly compatible with
alternative nutrition approaches e.g. Keto/paleo/5:2” [r5, female, 31-40 years old]. All
patients reported they would recommend the app to others.

The key themes emerging from patient feedback about the aspects they liked about the app
included that it was easy to use. Functionalities within the app identified as enhancing the
ease of use were related to the logging of dietary intake. These included the copy and paste
functionality: “Easy to copy and paste daily meals to other days. e.g. if you have the same
breakfast everyday” [r3, female, >60 years old], barcode scanner “barcode scanner was
excellent” [r5, female, 31-40 years old], and recent function: “(took me a little time to identify
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that one)... Saved me much time in keeping my records up to date” [r15, male, 51-60 years
old].

Patients found the app useful for tracking calories and nutrients “Counting the calories &
seeing how much protein & calcium in my diet” [r10, female, 31-40 years old]. The feature to
highlight selected nutrients of interest in the app was liked: “The days total and the option to
choose what one is of most importance to me to quick tally in the orange writing” [r16, female,
18-30 years old].

Some patients made comparisons between the Easy Diet Diary® app and other non-dietitian
designed commercial nutrition apps: “It's also not as pushy as MyFitnessPal” [r1, female, 3140 years old]. However, there was not necessarily understanding over how the Easy Diet
Diary® app was different or better compared to other apps: “Although it does seem similar to
others out there, such as My Fitness Pal [sic]. I’m not sure what would differentiate it from
the rest. But useful nevertheless” [r12, female, 31-40 years old].

One patient relayed how the app had been supportive in helping her achieve her health goals
and improving her health outcomes: “The ap[p] has helped me to lose weight and over time
help me with my diabetes- am aiming to remove the meds all together” [r15, male, 51-60
years old]. Another patient reflected upon needing to be more adherent to using the app to
self-monitor their dietary intake: “I need to be disciplined and complete my daily diet intake
every day” [r7, female, >60 years old].

The notes section of the app was highlighted as facilitating communication and accountability
between the patient and their dietitian, and thus also creating a sustained interest to continue
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using the app. One patient described how “I was happy to be using it with my dietician [sic],
knowing that they would and could be checking what I had been logging regularly. It kept me
more accountable” [r12, female, 31-40 years old]. Nevertheless, it was perceived that the app
could offer more tailored features to complement their dietitians’ approach and nutrition care
goals: “Tailored target setting based on nutrition approach e.g. Less emphasis on calories,
good fats vs bad fats etc” [r5, female, 31-40 years old].

Opinions on the Easy Diet Diary® app food database varied between patients. Some patients
identified the database as being an aspect they liked: “I also liked the preloaded nutritional
value of products that I can buy from the shops” [r16, female, 18-30 years old], particularly
also given the app used an Australian database of foods: “It's [the app is] Australian so has a
lot of Australian products and foods included” [r1, female, 31-40 years old]. However, this
same participant also expressed challenges with being unable to find certain food options. She
suggested that the database should contain more generic food items, and less supermarket
brands especially for common food items, such as bread and milk: “There's not a generic
'sourdough' you have to choose a random supermarket brand which may or may not be
similar” and “For the low-fat (light blue) milk option, it forces you to choose one that's omega
enriched. Why isn't there just a standard option for this?”

To increase the relevance of the database, regular updating was suggested: “Keeping up to
date more items” [r11, female, 31-40 years old], as well as refining the database of foods to
make searching of foods easier and quicker: “Many products are in the app, however, are not
easy to find. Suggest that a food type heading be add[ed]” [r9, male, >60 years old]. Others
wanted the types of food available in the database to be expanded, for example to include fast
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food options: “Getting many of the take away type foods into the ap[p]. Eg Red Rooster
Tropical Pack” [r15, male, 51-60 years old].

For patients who cooked meals at home themselves, they reported it as being burdensome to
enter all the ingredients to these meals: “No general cook at home recipes so had to add each
individual ingredient annoying” [r14, female, 31-40 years old] and “I also wish it was easier
to add meals I’ve made myself where I don’t know the nutritional value” [r16, female, 18-30
years old]. This raised concerns around the inaccuracies and difficulty of matching foods
consumed to those available in the database: “I do a lot of own cooking & recipes don’t have
calorie count in them so hard to find exactly what you’re eating” [r10, female, 31-40 years
old]. It was suggested that features to share food items could be incorporated: “Being able to
share food items with another person” [r13, female, 51-60 years old].

Although one patient had indicated that they liked the app’s ability to take photos, they also
offered a suggestion for improvement by allowing the app to “Access to photos - the first few
times I took photos on my phone and then wanted to upload them into easy diet diary, but I
don’t think this is possible. You have to take the photos through easy diet diary [sic]” [r12,
female, 31-40 years old].

9.7.3.4 Easy Diet Diary® app usability from dietitians’ perspectives

Dietitians also provided some input around the usability of Easy Diet Diary® with their
patients. The limited compatibility across both iOS and Android platforms was a practical
constraint: “The only challenge I have had is that you suggest the Easy Diet App and then find
out the patients has a Samsung”. Patient experience and familiarity with using apps and the
age of patients were practical considerations for dietitians when prescribing the app to their
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patients. For example: “It was user friendly for people who were used to using apps” and “I
have older patients who are not well and they struggled to use it”.

Other features dietitians suggested to be included or improved were “an integrated exercise
monitor - most patients ignored entering ex[ercise] as it was too complicated and difficult to
enter accurately. Also to make it easier to enter personal recipes.”

9.8 Discussion
To our knowledge, this is the first study to provide evidence for the feasibility of an
intervention designed to train, educate and provide opportunities for dietitians to improve
their self-efficacy with using mHealth apps and to integrate apps into their practice.
Preliminary findings indicate that the workshop was effective in improving dietitians’
mHealth app self-efficacy, with the effects maintained at 12-weeks. There were no apparent
gains in patient satisfaction with nutrition care or dietetic services when prescribing an app to
their patients. Both dietitians and their patients expressed willingness to continue using the
connected platform and app. However, feedback on the inadequate time for administering the
app during the consultation and the burden of logging meals and multi-ingredient recipes
indicates that further investigation into streamlining app use in the nutrition care process is
needed.

Marked improvements in dietitians’ self-efficacy with using mHealth apps were observed
after attending the educational and skills training workshop component of this intervention.
This is attributable to the workshop addressing four sources of information proposed by
Bandura that impact the development of individuals’ self-efficacy beliefs – mastery
experiences, vicarious experiences, social or verbal persuasion, and somatic and emotional
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states 7,9. The workshop addressed barriers around dietitians’ lack of understanding about the
best apps to use with patients, enabled them to acquire knowledge and familiarity around apps
and to develop mastery of skills with using apps in various aspects of patient nutrition care.
More importantly, the training allowed dietitians to build self-beliefs in their abilities to use
mHealth apps through successful performance and practice of using the apps in a relaxed and
engaging environment with expert facilitation and modelling and peer-to-peer support.

The progress made with dietitians’ self-efficacy towards using mHealth apps also aligns with
understanding drawn from research into computer self-efficacy. Computer self-efficacy
research models propose that antecedents of computer self-efficacy include prior performance
experiences with using computers, computer knowledge, behavioural modelling in computer
training, social support and encouragement provided by similar others, such as colleagues 34-38,
which coincide with the areas targeted by this workshop.

Personal accomplishments and successes with performing a task can raise individuals’ beliefs
and expectations in their own capabilities 7,9. The inclusion of a connected app platform in the
12-week phase provided further opportunities for mastery experiences. Dietitians had the
opportunity to engage in additional mHealth related tasks such as reviewing of patient records,
to develop a stronger efficacy with implementing and integrating mHealth apps into their
work systems. There was no significant increase in overall mHealth app self-efficacy ratings
between post-workshop and 12-week measures. However, the maintenance rather than the
decline of self-efficacy is likely to be attributable to the sustained effort and increased
frequency of prescribing apps to patients and using the connected app platform and the
resilience to barriers and challenges 7.
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One element that this intervention appeared to have little impact on was dietitians’ selfefficacy for using mHealth apps to improve the efficiency of nutrition care, particularly in
short consultations. Typically, implementation and documentation of the nutrition care
process are made more efficient when using electronic systems rather than paper records 39.
However, confidence in capabilities to use apps under high pressure demanding situations,
such as during short consultations are likely to only develop over an extended period of time,
beyond that captured in this intervention at the 12-week measurement point. Experiences of
staff in a federally qualified health centre have highlighted that apps were another thing to
attend to when they were not adequately integrated into electronic health records 40.
Determining further strategies to improve the integration of app platforms into the various
patient health management systems used by dietitians would be necessary.

The lack of time to discuss apps in a consultation is a barrier the dietetic profession has
identified in this study and in previous research 5. In this study, dietitians expressed that
having to train their patients in how to use and set up the app was time-consuming, despite the
availability of a paper handout resource that could be given to patients with instructions on
how to use to the Easy Diet Diary® app. Nevertheless, dietitians have a key role in facilitating
their patients’ self-efficacy and competent use of mHealth apps, such as through modelling
and demonstrating how to use the app. Once patients are prescribed an app, dietitians can
enable and support their patients to successfully and independently record their dietary intake
for the attainment of mastery experiences. The development of video tutorials demonstrating
how to use apps should be considered as an alternate medium for enhancing patient app selfefficacy and subsequently reduce the time required for dietitians to educate patients on how to
use them.
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When considering patient acceptance of using smartphone health technologies in their chronic
disease management, the relationship of a patient with their health practitioner can influence
their perceived ease of use of an app 41. As such, the implication is that when apps are
prescribed by dietitians who have good rapport with patients, this may reduce resistance to
change and increased intention to use the app 41. Furthermore, the accountability offered
through dietitians reviewing their patients’ progress in the connected app platform was found
to motivate patients to continue using the app. This is consistent with the supportive
accountability model, which proposes that human support provided by a trustworthy expert
coach, such as a dietitian, can enhance adherence to online behaviour change interventions 42.

Moreover, an initial face-to-face meeting has been found to be important for establishing an
empathetic relationship, especially to achieve successful long-term eHealth lifestyle coaching
43

. Other methods of delivering face-to-face interactions remotely between dietitians and

patients, such as through telehealth or video-consultations, such as Skype, could be
considered. The connected app platform would provide dietitians with further ability to
monitor patient progress remotely and to enhance the tailoring of interventions in patient care.
Apps then provide additional supplementation to conventional face-to-face treatments, such
as for weight loss 44.

In the hospital setting, mHealth apps are indicated to improve patient experience, with one
study determining that use of mHealth apps during a hospital visit was able to increase the
outpatient experience ratings by 17.7% 45. However such enhancements to patient satisfaction
between intervention and control patients from the use of apps in patient care were not
observed in this study. An explanation for the lack of significant improvements between
groups may be due to the high satisfaction that control patients had towards impact,
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professionalism and expectations towards dietetic care and services. This is consistent with
the literature whereby patient satisfaction was higher with medical nutrition therapy for
hypercholesterolemia delivered by dietitians than with the usual care offered by physicians 46.
Furthermore, these findings provide evidence that apps do not have any detrimental impact to
patients’ perceptions over the quality of nutrition care.

The SUS score of above 70 achieved from patients’ assessments of Easy Diet Diary® app
indicates a ‘good’ rating, suggesting that the app is an acceptable product 30,33. However,
scores are comparatively lower than that of a quality assessment carried out by an expert
dietetics app assessor, where it was ranked equal first with a perfect SUS score from among
28 popular nutrition weight-loss apps 21. In another study investigating a modified researcher
version of the Easy Diet Diary® app, the majority of participants also found the app easy to
use and the barcode scanner to be useful 47. However, only 52% of individuals agreed or
strongly agreed that ‘the foods they usually eat were easy to find on the app’ 47, which is
comparable to the qualitative feedback of patients who found it difficult to match or locate
their consumed food among all the choices.

Challenges relating to entering of home cooked recipes have similarly been found in the
researcher Easy Diet Diary® app, where 64% of participants agreed that they often had to
include their own recipes into the app 47. It would be expected that as education and health
behaviours change with dietetic intervention, there may subsequently be an increase in the
frequency of meals cooked at home. Increased frequency of home-cooked meals is associated
with improved diet quality and a greater likelihood of normal range BMI and normal
percentage body fat 48,49. Therefore, a consideration for dietitians when prescribing apps in
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nutrition care is that over time as patients dietary habits change and there is more homecooking, it may become less convenient to use apps to log intake.

While the usability of electronic health records (EHR) by physicians is well studied 50, little is
known about the usability of electronic platforms to support dietitians’ use of patient data
from apps. The Easy Diet Diary Connect platform, has a comparative SUS score to
evaluations of certain EHRs 51. However, other literature has highlighted that physicians
perceive EHRs to have poor usability amidst a range of other limitations relating to
inefficiencies from improper integration and interference with face-to-face patient care 50

Utilising country-specific mHealth apps and technology is valued by app users, patients and
dietitians alike 12,52, and present more accuracy for dietary assessment when used in the
appropriate country’s context 47,52-54. While Easy Diet Diary® is suitable for use by dietitians
in Australia, other commercial nutrition apps that link into online health professional portals
are also available 55, although the credentials of these developers and reliability behind the
food databases are less clear. A specific ‘My Coach’ function is available for Canadian
dietitians to connect with patients using the Dietitians of Canada eaTracker® app or website 20.
eaTracker® provides the opportunity for a greater degree of nutrition care tailoring through
personalised goal setting rather than merely setting targets around caloric intake 56,57.
Available in Europe is myPace, a dietitian-researcher developed platform containing three
interfaces (dietitian web interface, patient mobile or web interface) and designed specifically
to support the dietitian-patient relationship for sustainable weight loss and weight
management 17,18. A feature present in the myPace platform, and which dietitians felt was
missing from the Easy Diet Diary Connect platform was the ability to communicate with
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patients directly from within the platform. The myPace platform allows dietitians to send
motivational messages to their patients.

9.8.1 Future directions and strengths and limitations

When considering the feasibility of administering workshops to alter dietetic practice,
previous research has affirmed their feasibility and effectiveness. For example, a workshop
designed to improve knowledge about the cardiovascular benefits of soy foods among
dietitians in the preaction stages of change, successfully shifted dietitians into the action stage
of change 58. The workshop was also able to increase dietitians’ personal consumption habits
and recommendation of soy foods to patients 58. Training of dietitians in basic motivational
interviewing skills, not only had immediate effects on altering their counselling style, but also
translated into improved nutritional outcomes for their patients 59. Finally, dietitian’s selfefficacy for promoting physical activity with their patients improved after attending an active
living workshop, with sustained improvement observed in knowledge, attitudes and selfefficacy with active living counselling, even at one year 60.

The low response rate to this study and the small sample size of dietitians and patients is a
clear limitation to the interpretation of results. This study was not powered for statistical
analysis. However, the finding of some significant result of improved mHealth app selfefficacy for dietitians from such a small sample provides indication of its potential efficacy if
a larger sample were to be obtained. As the study only recruited a small number of private
practice dietitians, future dissemination of this intervention could offer the educational and
skills training workshop outside business hours and across different locations, to allow for
more private practice dietitians to attend.
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A possible source of bias is that the dietitians who volunteered to participate in this study had
a greater interest in engaging with technology and thereby were likely to have higher
motivation for developing self-efficacy with using mHealth app technologies. Furthermore,
this study only recruited dietitians who were not regular users of apps in their practice. With
some redesigning of workshop content to offer education and training on more specific and
advanced skills, it is likely to also be beneficial for increasing the mHealth app self-efficacy
of existing app users given that prior experience with using apps can predict stronger selfefficacy 36.

Short-term benefits of the educational and skills training workshop and integration of the
connected platform were observed on dietitians’ self-efficacy with using mHealth apps in
their practice. However, it would be necessary to conduct an extended study to examine how
dietitians’ mHealth app self-efficacy and app use habits in their practice are sustained. Longterm changes to patient satisfaction following implementation apps into patient care should
also be measured. In this study, parameters on the effectiveness of the intervention on patient
outcomes were only provided through the mHealth app self-efficacy tool. It would be
pertinent to examine the impact of the intervention on patient biochemical and anthropometric
outcomes directly in future studies.

9.9 Conclusions
This study has demonstrated the feasibility of improving dietitians’ self-efficacy with using
mHealth apps in their practice through the implementation of an intervention that provided
dietitians with education and skills-based training to develop capability, motivation and
mastery of performance with using apps. Practical physical opportunity to further build
mastery of these skills through a connected app platform improved dietitians’ self-efficacy
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with integrating apps into their dietetic practice. The education and skills training workshop
has clearly improved self-efficacy overall. However, conducting further research with longerterm follow up and a larger sample size is warranted as the small number of dietitians and
patients in the current study has prevented firm conclusions from being drawn on the impact
of the intervention on the individual factors of dietitians’ mHealth app self-efficacy, as well as
patient satisfaction. This will enable a more thorough evaluation of the key intervention
elements required to strengthen dietitians’ mHealth app self-efficacy. The qualitative findings
of this study have provided a rich source of information into the usability of the app platform
and associated app in dietetic practice and patient care, and the suggested improvements
should be considered by app developers.
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9.11 Conclusion to chapter
This chapter has provided evidence for the feasibility of an intervention to improve dietitians’
self-efficacy with using apps. The education and skill training components of the intervention
were found to be effective at improving self-efficacy. Opportunity to build mastery
experiences to strengthen self-efficacy was also provided through the integration of a
connected app platform. However, being a feasibility study in nature, further translational
research is required to determine the impact of the intervention on long-term mHealth selfefficacy, for the broader dietetic profession, and for patient outcomes. The final chapter of this
thesis (Chapter Ten) discusses the findings of the chapters to-date, with an exploration of the
future directions of using mHealth app technologies in dietetic practice. Suggestions are
provided for necessary further research to support the use of apps and other technological
mediums for more efficient dietetic service delivery and improved patient nutrition care and
outcomes.

349 | Chapter Nine

Appendix 9.1 Ethical approval.

Research Integrity & Ethics Administration
Human Research Ethics Committee
Monday, 12 February 2018
Prof Margaret Allman-Farinelli
School of Life and Environmental Sciences (SOLES); Faculty of Science
Email: margaret.allman-farinelli@sydney.edu.au

Dear Margaret
The University of Sydney Human Research Ethics Committee (HREC) has considered your application.
After consideration of your response to the comments raised your project has been approved.
Approval is granted for a period of four years from 12 February 2018 to 12 February 2022
Project title:

Impact of training and integration of apps into dietetic practice on dietitians’
app self-efficacy and patient satisfaction: a feasibility study

Project no.:

2018/004

First Annual Report due:

12 February 2019

Authorised Personnel:

Allman-Farinelli Margaret; Chen Juliana;

Documents Approved:
Date Uploaded Version number
08/02/2018
Version 2
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1
20/11/2017
Version 1

Document Name
PIS for dietitian - new
Dietitian post-workshop survey
Dietitian 12 week survey
Patient satisfaction survey - intervention patient consent
Advertisement for study
PIS for intervention patients
PIS for control patients
Patient satisfaction survey - intervention patient 12 weeks
Dietitian pre-workshop survey
PCF for dietitian
PIS for patients
Patient satisfaction survey - control patient
Dietitian sign up/screener survey

Condition/s of Approval
•

Research must be conducted according to the approved proposal.

•

An annual progress report must be submitted to the Ethics Office on or before the anniversary
of approval and on completion of the project.

Research Integrity & Ethics Administration Level
2, Margaret Telfer Building (K07) The University
of Sydney
NSW 2006 Australia

T +61 2 9036 9161
E human.ethics@sydney.edu.au
W sydney.edu.au/ethics

ABN 15 211 513 464
CRICOS 00026A

350 | Chapter Nine

•

You must report as soon as practicable anything that might warrant review of ethical approval
of the project including:
 Serious or unexpected adverse events (which should be reported within 72 hours).
 Unforeseen events that might affect continued ethical acceptability of the project.

•

Any changes to the proposal must be approved prior to their implementation (except where an
amendment is undertaken to eliminate immediate risk to participants).

•

Personnel working on this project must be sufficiently qualified by education, training and
experience for their role, or adequately supervised. Changes to personnel must be reported
and approved.

•

Personnel must disclose any actual or potential conflicts of interest, including any financial or
other interest or affiliation, as relevant to this project.

•

Data and primary materials must be retained and stored in accordance with the relevant
legislation and University guidelines.

•

Ethics approval is dependent upon ongoing compliance of the research with the National
Statement on Ethical Conduct in Human Research, the Australian Code for the Responsible
Conduct of Research, applicable legal requirements, and with University policies, procedures
and governance requirements.

•

The Ethics Office may conduct audits on approved projects.

•

The Chief Investigator has ultimate responsibility for the conduct of the research and is
responsible for ensuring all others involved will conduct the research in accordance with the
above.

This letter constitutes ethical approval only.
Please contact the Ethics Office should you require further information or clarification.
Sincerely

Professor Glen Davis
Chair
Human Research Ethics Committee (HREC 2)
The University of Sydney HRECs are constituted and operate in accordance with the
National Health and Medical Research Council’s (NHMRC) National Statement on Ethical
Conduct in Human Research (2007) and the NHMRC’s Australian Code for the Responsible
Conduct of Research (2007).

Page 2 of 2

351 | Chapter Nine

Appendix 9.2 Participant information statement for dietitians.

Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science

ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

TRAINING & INTEGRATION OF APPS INTO DIETETIC PRACTICE
PARTICIPANT INFORMATION STATEMENT FOR DIETITIANS

(1) What is this study about?
You are invited to take part in a study that will explore how dietitians’ confidence and self-efficacy
with using apps in their patient nutrition care improves following an education and training
workshop on apps and their integration into dietetic practice. Secondary aims are to establish
whether use of apps in nutrition care enhances patient satisfaction with dietetic services and patient
health outcomes.
This information will help us understand whether training to increase the knowledge and skills of
dietitians, followed by implementation of a connected platform integrating apps into practice are
feasible methods to enhance the self-efficacy of the profession with using apps.
This Participant Information Statement tells you about the research study. Knowing what is involved
will help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
(2) Who is running the study?
The study is being carried out by the School of Life and Environmental Science. Juliana Chen is
conducting this survey as part of Doctor of Philosophy studies at The University of Sydney. This will
take place under the supervision of Professor Margaret Allman-Farinelli. The authors have received
no remuneration from the commercial app company nor has that company been involved in this
study.
Training & Integration of Apps into Dietetic Practice
Version 2, 08/02/2018
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(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to complete an online sign up screener
survey that can be completed in 5-10 minutes at the location and time of your choice. This sign-up
survey will determine your eligibility for the study.
If you are eligible for the study, you will be required to attend a four-hour face-to-face training
workshop held at the University of Sydney where you will receive education and training on the
current health apps available in the commercial app stores and their quality and accuracy. You will be
provided with practical and interactive opportunities to familiarise yourself with how to navigate
through the functions of diet-tracking nutrition apps, and a connected platform which integrates
apps into your dietetic work systems.
You will then take part in a 12-week study where you will integrate apps into your dietetic practice.
As part of this 12-week study, you will be required to recruit 10 existing patients and 10 new patients
to participate in the study. You will prescribe an app to the 10 new patients as part of their nutrition
care and review their records at each follow-up consultation.
Across the study period, you will complete 3 additional questionnaires – prior to coming to the
workshop, post-workshop, and at the end of the 12-week intervention. These questionnaires will ask
you about your app usage personally and in you dietetic practice, as well as your self-efficacy for
using apps.
(4) How much of my time will the study take?
The education and training workshop will be run for 4 hours. You will be required to complete three
surveys – pre-workshop, post-workshop and at the end of the 12-week study period. Each survey is
expected to take approximately 10 minutes to complete.
(5) Who can take part in the study?
To be eligible for this study, you must be: 1) an Accredited Practising Dietitian (APD) working in the
private practice setting (a minimum of 14 hours a week), 2) not be regularly using or recommending
health apps in current patient care in dietetic practice (defined as use no more than 1-2 times a
month), 3) not have used the Easy Diet Diary Connect platform (but you are still eligible even if you
have used the Easy Diet Diary app or FoodWorks). If you are a Provisional APD, you will not be
eligible to participate.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether
to participate will not affect your current or future relationship with the researchers or anyone else
at the University of Sydney.
If you decide to take part in the study and then change your mind later, you are free to withdraw at
any time. You can do this by sending PhD student Juliana Chen (jche6526@uni.sydney.edu.au) an
email.
If you decide to withdraw from the study, we will not collect any more information from you. Any
information that we have already collected, such as via survey questions, however, will be kept in our
study records and may be included in the study results. Submitting your completed questionnaire is
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an indication of your consent to participate in the study. You can withdraw your responses any time
before you have submitted the questionnaire.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this study.
(8) Are there any benefits associated with being in the study?
You will receive direct benefits from taking part in this study, including skills and resources from the
training workshop as to how to enhance nutrition care through the incorporation of health apps into
practice. The workshop could contributable towards Continuing Professional Development activities.
You will receive a 6-month paid standard subscription to a commercial app connection platform
during your attendance at the workshop and to reimburse your time spent in recruiting patients, a
fee of $200 will be paid in two instalments (of $50 at the start of the trial, and $150 at its completion
– once you have completed the survey at the end of the 12-week intervention).
The findings of this study will help our research team understand whether the training and
integration of apps employed in this study is effective in enhancing self-efficacy towards using apps
and thus determining its potential to be disseminated on a broader scale to the whole profession.
(9) What will happen to information about me that is collected during the study?
By providing your consent, you are agreeing to us collecting information about you and your patients
for the purposes of this research study. The information will only be used for the purposes outlined
in the Participant Information Statements received by you and your patients.
The survey responses collected from you and your patients will be stored securely. These research
records will be kept strictly confidential, except as required by law and will only be accessible to the
researchers. The study findings will used to prepare student theses, and may be submitted for
publication or presented at relevant conferences, but you and your patients will not be individually
identifiable in these publications.
(10)

Can I tell other people about the study?
Yes, you are welcome to tell other dietitians about the study, and if they are interested in
participating, they can access the link to sign up to the study.

(11)

What if I would like further information about the study?
If you have any questions about the survey or about the study, please feel free to contact PhD
student Juliana Chen (jche6526@uni.sydney.edu.au).

(12)

Will I be told the results of the study?
You have a right to receive feedback about the overall results of this study. You can tell us if you wish
to receive feedback by providing your email address at the beginning of the survey. If your patients
consent to participate in this study, a short summary of the results from the patient satisfaction
survey will also be provided to you. You will receive this feedback after the study is finished.

(13)

What if I have a complaint or any concerns about the study?
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Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney 2018/004. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 9.3 Participant information statement for intervention patients.

Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science

ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

PATIENT SATISFACTION WITH DIETETIC PRACTICE

PARTICIPANT INFORMATION STATEMENT FOR PATIENTS
(1) What is this study about?
You are invited to take part in a study that will explore the experience and satisfaction patients have
with the nutrition care and dietetics services provided by their dietitian. This information will help us
understand whether current dietetic services match patient expectations and the areas in which
services could be improved to enhance patient care and satisfaction.
You have been invited to participate in this study because you have indicated through your dietitian
your willingness to provide comments about your experience with the services and care offered by
your dietitian.
This Participant Information Statement tells you about the research study. Knowing what is involved
will help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
(2) Who is running the study?
The study is being carried out by the School of Life and Environmental Science. Juliana Chen is
conducting this survey as part of Doctor of Philosophy studies at The University of Sydney. This will
take place under the supervision of Professor Margaret Allman-Farinelli.
(3) What will the study involve for me?
If you choose to participate in the study, you will be asked to complete two online surveys – one at
present to indicate your consent to participate in the study, and another in 12 weeks’ time. As part of
Patient Satisfaction With Dietetic Practice (Intervention Patients)
Version 1 19/11/2017
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the study, your dietitian will prescribe a smartphone app for you to use as part of your nutrition care
plan. Please follow your dietitian’s instructions on its use.
At the end of the 12 weeks, you will be asked to complete the second online survey, which can be
completed in 5-10 minutes at the location and time of your choice. You will be asked to rate your
satisfaction with the nutrition care and dietetic services provided by your dietitian. You will also be
asked to report on your experience with using these apps, their usability and any feedback you have
on their design and use, as well as answer some basic demographic questions.
(4) How much of my time will the study take?
There will be two surveys, the first consent survey will take 2-3 minutes, and the second patient
satisfaction survey expected to take approximately 5-10 minutes to complete.
(5) Who can take part in the study?
Any patient receiving nutrition care for the first time from a dietitian that is a participant of our study
is eligible to participate. You also need to be: 1) 18 years or older, 2) be seeing your dietitian because
you are requiring support with managing your weight 3) own an iPhone.
You will not be able to participate if you cannot read English, have a history of or current eating
disorders, are pregnant or have any physical or cognitive or limitation that will prevent you using of a
smartphone.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether
to participate will not affect your current or future relationship with the researchers or anyone else
at the University of Sydney or your participating dietitian.
If you decide to take part in the study and then change your mind later, you are free to withdraw at
any time. You can do this by sending PhD student Juliana Chen (jche6526@uni.sydney.edu.au) an
email.
If you decide to withdraw from the study, we will not collect any more information from you. Any
information that we have already collected, such as via survey questions, however, will be kept in our
study records and may be included in the study results. Submitting your completed questionnaire is
an indication of your consent to participate in the study. You can withdraw your responses any time
before you have submitted the questionnaire.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this study.
(8) Are there any benefits associated with being in the study?
While there may not be any direct benefits to you from taking part in this study, your responses will
help our research team understand the areas where dietitians can up-skill and where further
improvement to the quality of nutrition care is required. You will be reimbursed with a $10 Coles evoucher once you complete the patient satisfaction survey at the end of the 12 weeks.
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(9) What will happen to information about me that is collected during the study?
By providing your consent, you are agreeing to us collecting information about you for the purposes
of this research study. Your information will only be used for the purposes outlined in this Participant
Information Statement.
Your consent to participate also indicates that you agree to researchers releasing collated deidentified results of the patient satisfaction survey to your participating dietitian in the form of a
short summary feedback sheet. Your individual patient satisfaction responses will not be identifiable.
Your survey responses will be de-identified and will be stored securely. Your research records will be
kept strictly confidential, except as required by law and will only be accessible to the researchers.
The study findings will used to prepare student theses, and may be submitted for publication or
presented at relevant conferences, but you will not be individually identifiable in these publications.
(10)

Can I tell other people about the study?
Yes, you can tell your family members and friends about the study. However please don’t talk to
other patients of the dietitian about the study, as participation is only by invitation from your
dietitian.

(11)

What if I would like further information about the study?
If you have any questions about the survey or about the study, please feel free to contact PhD
student Juliana Chen (jche6526@uni.sydney.edu.au).

(12)

Will I be told the results of the study?
You have a right to receive feedback about the overall results of this study. You can tell us that you
wish to receive feedback by providing your email address at the beginning of the survey. This
feedback will be in the form of a short summary. You will receive this feedback after the study is
finished.

(13)

What if I have a complaint or any concerns about the study?
Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney 2018/004. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 9.4 Participant information statement for control patients.

Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science

ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

PATIENT SATISFACTION WITH DIETETIC PRACTICE

PARTICIPANT INFORMATION STATEMENT FOR PATIENTS
(1) What is this study about?
You are invited to take part in a study that will explore the experience and satisfaction patients have
with the nutrition care and dietetics services provided by their dietitian. This information will help us
understand whether current dietetic services match patient expectations and the areas in which
services could be improved to enhance patient care and satisfaction.
You have been invited to participate in this study because you have indicated through your dietitian
your willingness to provide comments about your experience with the services and care offered by
your dietitian.
This Participant Information Statement tells you about the research study. Knowing what is involved
will help you decide if you want to take part in the research. Please read this sheet carefully and ask
questions about anything that you don’t understand or want to know more about.
Participation in this research study is voluntary. So it’s up to you whether you wish to take part or not.
By giving your consent to take part in this study you are telling us that you:
 Understand what you have read
 Agree to take part in the research study as outlined below
 Agree to the use of your personal information as described.
(2) Who is running the study?
The study is being carried out by the School of Life and Environmental Science. Juliana Chen is
conducting this survey as part of Doctor of Philosophy studies at The University of Sydney. This will
take place under the supervision of Professor Margaret Allman-Farinelli.
(3) What will the study involve for me?

Patient Satisfaction With Dietetic Practice (Control Patients)
Version 1 19/11/2017
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If you choose to participate in the study, you will be asked to complete an online survey that can be
completed in 5-10 minutes at the location and time of your choice. You will be asked to rate your
satisfaction with the nutrition care and dietetic services provided by your dietitian and any additional
tools your dietitian uses to support your nutrition care, as well as answer some basic demographic
questions.
(4) How much of my time will the study take?
The survey is expected to take approximately 5-10 minutes to complete.
(5) Who can take part in the study?
Any patient receiving nutrition care from a dietitian that is a participant of our study is eligible to
participate. You also need to be: 1) 18 years or older, 2) be seeing your dietitian because you are
requiring support with managing your weight 3) have received at least one consultation with their
dietitian but not been receiving nutrition care for more than 6 months.
You will not be able to participate if you cannot read English, have a history of or current eating
disorders or are pregnant.
(6) Do I have to be in the study? Can I withdraw from the study once I've started?
Being in this study is completely voluntary and you do not have to take part. Your decision whether to
participate will not affect your current or future relationship with the researchers or anyone else at
the University of Sydney or your participating dietitian.
If you decide to take part in the study and then change your mind later, you are free to withdraw at
any time. You can do this by sending PhD student Juliana Chen (jche6526@uni.sydney.edu.au) an
email.
If you decide to withdraw from the study, we will not collect any more information from you. Any
information that we have already collected, such as via survey questions, however, will be kept in our
study records and may be included in the study results. Submitting your completed questionnaire is an
indication of your consent to participate in the study. You can withdraw your responses any time
before you have submitted the questionnaire.
(7) Are there any risks or costs associated with being in the study?
Aside from giving up your time, we do not expect that there will be any risks or costs associated with
taking part in this survey.
(8) Are there any benefits associated with being in the study?
While there may not be any direct benefits to you from taking part in this study, your responses will
help our research team understand the areas where dietitians can up-skill and where further
improvement to the quality of nutrition care is required. You will be reimbursed with a $10 Coles evoucher for your time in completing this survey.
(9) What will happen to information about me that is collected during the study?
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By providing your consent, you are agreeing to us collecting information about you for the purposes of
this research study. Your information will only be used for the purposes outlined in this Participant
Information Statement.
Your consent to participate also indicates that you agree to researchers releasing collated deidentified results of the patient satisfaction survey to your participating dietitian in the form of a short
summary feedback sheet. Your individual patient satisfaction responses will not be identifiable.
Your survey responses will be de-identified and will be stored securely. Your research records will be
kept strictly confidential, except as required by law and will only be accessible to the researchers. The
study findings will used to prepare student theses, and may be submitted for publication or presented
at relevant conferences, but you will not be individually identifiable in these publications.
(10)

Can I tell other people about the study?
Yes, you can tell your family members and friends about the study. However please don’t talk to other
patients of the dietitian about the study, as participation is only by invitation from your dietitian.

(11)

What if I would like further information about the study?
If you have any questions about the survey or about the study, please feel free to contact PhD student
Juliana Chen (jche6526@uni.sydney.edu.au).

(12)

Will I be told the results of the study?
You have a right to receive feedback about the overall results of this study. You can tell us that you
wish to receive feedback by providing your email address at the beginning of the survey. This feedback
will be in the form of a short summary. You will receive this feedback after the study is finished.

(13)

What if I have a complaint or any concerns about the study?
Research involving humans in Australia is reviewed by an independent group of people called a
Human Research Ethics Committee (HREC). The ethical aspects of this study have been approved by
the HREC of the University of Sydney 2018/004. As part of this process, we have agreed to carry out
the study according to the National Statement on Ethical Conduct in Human Research (2007). This
statement has been developed to protect people who agree to take part in research studies.
If you are concerned about the way this study is being conducted or you wish to make a complaint to
someone independent from the study, please contact the university using the details outlined below.
Please quote the study title and protocol number.
The Manager, Ethics Administration, University of Sydney:
• Telephone: +61 2 8627 8176
• Email: ro.humanethics@sydney.edu.au
• Fax: +61 2 8627 8177 (Facsimile)
This information sheet is for you to keep
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Appendix 9.5 Participant consent form for dietitians.

Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science

ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

TRAINING & INTEGRATION OF APPS INTO DIETETIC PRACTICE
PARTICIPANT CONSENT FORM
I, ................................................................................... [PRINT NAME], agree to take part in this
research study.
In giving my consent I state that:
 I understand the purpose of the study, what I will be asked to do, and any risks/benefits
involved.
 I have read the Participant Information Statement and have been able to discuss my
involvement in the study with the researchers if I wished to do so.
 The researchers have answered any questions that I had about the study and I am happy
with the answers.
 I understand that being in this study is completely voluntary and I do not have to take part.
My decision whether to be in the study will not affect my relationship with the researchers or
anyone else at the University of Sydney now or in the future.
 I understand that I can withdraw from the study at any time and at which point the
researchers will not collect any more information from me. I also understand that any
information that has already been collected, such as via survey questions, will be kept in
study records and may be included in the study results.
 I understand that personal information that are collected about me and my patients over the
course of this project will be stored securely and will only be used for purposes that myself
and my patients have agreed to. I understand that information about me and my patients will
only be told to others with mine and my patients’ permission, except as required by law.
 I understand that the results of this study may be published, and that publications will not
contain mine or my patients’ names or any identifiable information about me or my patients.
Training and integration of apps into dietetic practice
Version 1, 19/11/2017
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Would you like to receive feedback about the overall results of this study?
YES


NO



If you answered YES, please indicate your preferred form of feedback and address:
 Postal:

_______________________________________________________
___________________________________________________

 Email:

___________________________________________________

...................................................................
Signature

............. ....................................................
PRINT name
..................................................................................
Date

363 | Chapter Nine

Appendix 9.6 Participant consent form for patients.

Discipline of Nutrition and Dietetics
School of Life and Environmental Sciences
Faculty of Science

ABN 15 211 513 464
PROFESSOR MARGARET ALLMAN-FARINELLI
Professor of Dietetics

Room 4111
D17 - Charles Perkins Centre
The University of Sydney
NSW 2006 AUSTRALIA
Telephone: +61 2 9036 7045
Facsimile: +61 2 8627 1605
Email: margaret.allman-farinelli@sydney.edu.au
Web: http://www.sydney.edu.au/

PATIENT SATISFACTION WITH DIETETIC PRACTICE
PARTICIPANT CONSENT FORM
I, ................................................................................... [PRINT NAME], agree to take part in this
research study.
In giving my consent I state that:
 I understand the purpose of the study, what I will be asked to do, and any risks/benefits
involved.
 I have read the Participant Information Statement and have been able to discuss my
involvement in the study with the researchers if I wished to do so.
 The researchers have answered any questions that I had about the study and I am happy
with the answers.
 I understand that being in this study is completely voluntary and I do not have to take part.
My decision whether to be in the study will not affect my relationship with the researchers,
anyone else at the University of Sydney now or in the future or my participating dietitian.
 I understand that I can withdraw from the study at any time and at which point the
researchers will not collect any more information from me. I also understand that any
information that has already been collected, such as via survey questions, will be kept in
study records and may be included in the study results.
 I understand that personal information about me that is collected over the course of this
project will be stored securely and will only be used for purposes that I have agreed to. I
understand that information about me will only be told to others with my permission, except
as required by law.
 I understand that the results of this study may be published, and that publications will not
contain my name or any identifiable information about me.
Patient Satisfaction With Dietetic Practice
Version 1 19/11/2017
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Would you like to receive feedback about the overall results of this study?
YES


NO



If you answered YES, please indicate your preferred form of feedback and address:
 Postal:

_______________________________________________________
___________________________________________________

 Email:

___________________________________________________

...................................................................
Signature

............. ....................................................
PRINT name
..................................................................................
Date
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10.

Chapter Ten: Thesis conclusions

10.1 Publication details
‘The future of apps and implications for dietetic practice’ section of this chapter contains
some identical text from the manuscript authored by Chen J (the candidate), Gemming L,
Hanning R and Allman-Farinelli M, entitled ‘Smartphone apps and the nutrition care process:
Current perspectives and future considerations’ published in Patient Education and
Counselling, 2018, Volume 101, Issue 4, Pages 750-757. DOI: 10.1016/j.pec.2017.11.011
(see Appendix 2.1). Other material and ideas contained in this thesis conclusion chapter have
been written by the candidate.

10.2 Introduction to chapter
This chapter summarises the key evidence emerging from the body of research presented in
Chapter Two through to Chapter Nine. Discussion of the future and implications of apps on
dietetic practice are presented, as well as recommendations for future studies that would
further advance dietetic practice through the implementation and integration of smartphone
apps.
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10.3 Key research findings
The magnitude of the obesity epidemic and the need for prevention and management of
obesity in the Australian population is a major challenge faced by our health care system. On
an individual level, dietitians have a frontline role in the delivery of tailored medical nutrition
therapy to address unhealthy dietary behaviours and weight management. In this new digital
age, the ubiquity of commercial mHealth apps 1 offers solutions to engage individuals and
alter their health outcomes. The body of research in this thesis aimed to examine how
mHealth apps could be implemented and integrated by dietitians to advance their practice and
improve patient nutrition care.

The key research findings of this thesis are outlined below in correspondence with the
predetermined aims presented in Chapter One:
1. To search the literature to document the use of apps in lifestyle-related medical
nutrition therapy delivered in the primary/private practice and community health
setting (Chapter Two).
Given that the field of research into mHealth apps was only emerging at the time of this thesis,
a narrative review was conducted to understand the scope of current evidence regarding app
use in nutrition care. The review in Chapter Two established that implementation of apps
had the potential to support all steps of the nutrition care process, for the benefit of dietitian
processes but also the outcomes of patients. A novel framework (mobile Nutrition Care
Process grid) was developed, providing practical guidance to dietitians on where apps could
contribute to the nutrition care process.

2. To develop, validate and apply a survey tool to investigate the nature of mHealth app
and other mHealth technology use by dietitians in multiple countries, including the
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UK, Australia and New Zealand and formulate intervention recommendations to
support and facilitate the ongoing adoption of mHealth apps by the dietetic profession
(Chapter Three and Chapter Four).
Understanding of whether dietitians used apps in their practice and across the nutrition care
process had not been gathered since 2012 2,3. The commercial mHealth app market has
experienced rapid expansions and changes since the time of those studies, for example even in
the year to 2017, 78,000 new mHealth apps were added to commercial app stores 1. Therefore
new data was collected on dietitians’ app use patterns personally and professionally with their
patients. A survey tool was developed through pretesting, piloting and revision (Chapter
Three) and finally disseminated among dietitians in the UK, Australia and New Zealand
(Chapter Four). Overall, there was an attitude of acceptance from dietitians towards using
apps in their practice, with 62% using them in their patient care. Apps were found to be
primarily used as nutrition intervention strategies, such as information resources and for
patient self-monitoring. Applying the ‘COM-B’ behavioural analysis framework to this data
established multiple areas where interventions could be implemented to enhance app use in
dietetic practice. The intervention recommendations formulated addressed capacity and
motivation building through educational and skill training workshops. Ways proposed to
expand the opportunities for app use included advocacy to stakeholders for workplace
environments supportive of mHealth technologies, infrastructure conducive to app use, as
well as collaboration with the mHealth industry to develop apps specific for dietetic use.

3. To explore the patterns of behavioural tracking of individuals using smartphone
lifestyle apps and wearable devices; and examine the purposes for app usage, and the
attitudes and willingness of individuals toward sharing their personal health data
(Chapter Five).
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4. To conduct qualitative investigations to identify dietitians’ user preferences regarding
the tools, resources, and design features to be included in smartphone health apps that
would support their dietetic practice and their patients (Chapter Six).
5. To assess how individuals in naturalistic settings perform with recording their dietary
intake in a commercial nutrition app, as well as to explore their usability experiences
with the app (Chapter Seven).
MyFitnessPal was found to be the most common nutrition app recommended by dietitians
internationally and their patients, and likewise confirmed to be the most popular app among
the public. The pilot study conducted in Chapter Five determined that typically the public
used the data from mHealth apps to track and self-monitor their health behaviours, rather than
for medical purposes. However, when individuals attempted using the MyFitnessPal app in
their naturalistic setting to record their dietary intake, their performance was poor (Chapter
Seven). The large discrepancies in nutrient outputs from MyFitnessPal against 24-h recall
measures were attributable to difficulties with matching foods from a US-based database to
Australian food consumed and estimating portion sizes, making food logging time-consuming
and the app undesirable for long-term use. Dietitians had also highlighted through their
qualitative feedback that app usability, particularly in relation to the ease for patients to log
dietary intake, was a key user-design feature requiring improvement (Chapter Six).
Additionally, credible apps that could support dietitian-oriented tasks in the nutrition care
process, such as dietary assessment, or to provide more tailored patient-oriented support were
deemed necessary for app developers to consider when collaboratively designing apps for
dietetic practice.

If dietitians are to use the data generated from patient app records to provide meaningful
interpretation of patient health behaviours that can inform modification and tailoring of
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nutrition interventions, adequate willingness from patients to share personal health app data is
required. Although the majority of the public expressed willingness to share health data for
research, only a third of participants reported sharing their health data (Chapter Five). When
they did, they did so in person with their family and friends, but less so with health
professionals or dietitians. This finding may be attributed to the characteristics of the
participants recruited into this pilot study, who in being young and generally healthy, may be
unlikely to be seeking health care and consulting with a doctor or dietitian. An important
feature raised by dietitians that could improve patient exchange of mHealth app data with
their dietitians would be through an app with greater connectivity and integration into
dietitians’ existing work systems.

6. To develop, validate and apply a tool to measure dietitians’ self-efficacy with using
mHealth apps in dietetic practice (Chapter Eight).
7. To evaluate the feasibility of an intervention that implements and integrates apps into
dietetic practice on improving dietitians’ self-efficacy with using apps, and establish
whether the use of apps in nutrition care enhances patient satisfaction with dietetic
services (Chapter Nine).
These formative research findings informed the development of an intervention aimed at
modifying the determinants of app use behaviours. As a result, the intervention targeted
dietitians’ skills and knowledge (capability), motivation, opportunity for using apps, with a
focus on improving their self-efficacy with using mHealth apps in their dietetic practice. A
validated tool was developed to measure dietitians’ mHealth app self-efficacy across four
factors – familiarity with apps, training and support, efficiency and effectiveness of nutrition
care and integration into dietetic work systems (Chapter Eight). Despite the small number of
dietitians recruited into the study, evidence is provided for the feasibility of the study in
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improving dietitians’ mHealth app self-efficacy, given the significant improvement in overall
self-efficacy scores observed following attendance at the educational and skill-based training
workshop, and maintained at 12-weeks (Chapter Nine). The second 12-week intervention
phase further built self-efficacy as dietitians had the opportunity to continue mastering the use
of mHealth apps in the real-life practice setting, through a connected app platform that
integrated a mHealth app. The prescription of a nutrition app to patients had no apparent
impact on patient satisfaction with dietetic services, although this could be related to the
inadequately powered patient numbers. Qualitative findings from patients revealed that the
Easy Diet Diary app was helpful for tracking energy and nutrient intake, as well as to support
communication and accountability between patients and their dietitian. Dietitians, however,
wanted additional features within the app platform to send patients messages, and strategies
for overcoming time constraints with using apps in practice would need to be explored.

10.4 The future of apps and implications for dietetic practice
mHealth apps present opportunities to support dietitians particularly as competition increases
to meet consumer expectations for high quality, convenient and accessible health services,
and to minimise health care costs. However, the expertise of the dietitian remains
fundamental despite technological advancements. For example, the interviewing and probing
skills of a dietitian are essential in verifying and obtaining accurate data for nutrition
assessment. There are many factors which can influence an individual’s food and nutrition
intake, many of which may not be captured within an app dietary record. These including a
patient’s knowledge, beliefs and attitudes towards certain nutrition concepts, readiness to
change nutrition-related behaviours or access to food 4. Therefore, it is more appropriate to
utilise apps to conduct the initial processing of data and thereby allow dietitians to direct their
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expertise into higher-order skills of analysing and evaluating how to proceed with tailored
nutrition care.

Developing and maintaining the technological competence of dietitians through educational
and skill training workshops will be necessary so as to establish a standard of prescribing
credible and high-quality apps to patients as part of evidence-based care. This is necessary
given that regulatory bodies such as the Australian Therapeutic Goods Administration 5 or US
Food and Drug Administration 6 are not exercising regulatory oversight for behavioural
mHealth apps. Dietitians should also be made aware of the privacy policies on patientgenerated health data of the apps they prescribe to patients 7. Information security and privacy
infringement concerns were found in 17,193 (95.6%) mHealth apps from the iOS and
Android store 8. Another study of Android diabetes apps revealed that the majority did not
have privacy policies, and only 1.8% of apps had a policy where users were asked for
permission to share data 9. Many apps shared private sensitive health information, such as
blood glucose readings, with third parties regardless of whether or not they had a privacy
policy 9. The valuation of privacy raised by the public in Chapter Five could thereby be a
barrier to the willingness of certain patients to use a prescribed app or to share data with their
dietitian.

As in all aspects of dietetic practice, dietitians need to apply critical thinking skills to
determine the suitability of prescribing or using technology with their patients in the nutrition
care process. Factors to consider when deciding whether to use apps with a patient include
patient familiarity with technology, ability to adopt technology, motivation and readiness to
change and their ability to sustain use and interest in these technologies 10. Therefore,
dietitians should recommend a medium that is most appropriate to patient characteristics
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whether across the entire nutrition care process or at certain steps (e.g. nutrition interventions).
Generally however, greater engagement and willingness to adopt mHealth technologies exists
among individuals identifying with the ‘quantified self’ movement who want to take a more
active role in self-managing their own health care and collecting data to understand their
health 11,12. Thus using mHealth apps may be appropriate when conducting nutrition
assessment among such individuals. Moreover, one study noted that for individuals who were
motivated and ready to self-monitor calories and set calorie goals, apps could be a useful tool
13

. Dietitians who may see younger adult patients in their practice may find that apps would

be an acceptable medium for nutrition interventions and education, given this subpopulation
has a higher smartphone ownership and the majority access health information via their
smartphones 14. They are also more likely to track weight, diet and exercise using mobile
devices than traditional paper and pencil methods 11. The dependence of young adults on their
smartphones 14 may also present opportunity for dietitians to engage in remote nutrition
monitoring and evaluation through apps.

Collaborative partnerships between dietitians, dietetic researchers, patients, the public and the
app developers in the mHealth industry will be fundamental to the development of nutrition
apps and integrated app platforms with user-centred design. The design and functionality of
apps and their associated platforms should be optimised based on the suggestions described in
Chapter Six, Chapter Seven and Chapter Nine, to support dietitians as they seek to offer
more patient-centred care and to meet the needs of patient users. For example, a greater
number of behaviour change techniques, such as tailored goal-setting and personalised
nutrition feedback, could be incorporated into apps 15. These may enable more sustained
patient engagement with the technology and their dietitian, so that the benefits to changing
behaviours with mHealth apps can be realised. It has also been suggested that a contributor to
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why mHealth apps have not fulfilled their potential to effectively change health behaviours
and improve outcomes is because of the ‘digital divide’ gap from lack of collaboration
between academia and the mHealth industry 16. Successful ‘co-opetition’ (i.e. cooperative
competition) could allow researchers and commercial app developers to interact to achieve
both purposes of improved health outcomes and behaviour change, and a higher valued
product that would be commercially competitive 16. These collaborations are not without their
caveats 16, however, the mutual learning and shared expertise could allow for the
advancement of digital health solutions, including mHealth apps.

When using apps in nutrition care, it is important to remember that an app is only as good as
the quality of data entry, as evident from the findings in Chapter Seven, and largely driven
by the algorithms that underpin the programming of the app. The abundance of personal
health data tracked and collected by individuals on mHealth apps and wearable technologies
could lead to greater insight into individual and population health behaviours, lifestyle habits
and potentially their environment and contexts. These data could be used for machine learning
to refine app algorithms 17. Ultimately more specific algorithms could enable the development
of ‘just-in-time adaptive’ interventions that provide real-time automated personalised
feedback and prompts via an app to increase compliance to dietary behaviour goals 18 or to
prevent dietary lapses during weight loss 19,20.

10.5 Future studies
While this thesis has predominantly focused on using mHealth apps to support nutrition care
and dietetic service delivery, it is only one option among the array of other technological
mediums that could be utilised. Telehealth, which is a broader encompassing term for the use
of technology in clinical consultations with patients as an alternative to face-to-face
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consultations 21, includes use technologies, such as video conferencing, websites, email,
telephone, SMS text messaging, to deliver health care services and remotely 22. A systematic
review of dietary interventions delivered to individuals with diet-related chronic diseases via
telehealth revealed effectiveness in improving diet quality and fruit and vegetable intake, and
reducing sodium intake 22. Clinical outcomes, such as weight, blood pressure and blood lipid
profile were also significantly improved through these telehealth-delivered dietary
interventions 22. Apps however still have their place, and have been recognised as a driver of
change in telehealth delivery 23. According to the Academy of Nutrition and Dietetics’ 2016
Telehealth Practice Survey, dietitians considered video conference apps and smartphones as
among the technologies they were currently or expecting to use for the provision of telehealth
within the next five years 24. Further research that examines how apps could be harnessed in
the delivery of dietetic services through telehealth is therefore warranted.

Consideration must also be given to funding mechanisms available for using apps and
telehealth. Nutrition and dietetic services delivered via telehealth in the US is reimbursable by
third-party payers, but not in most other countries, such as Australia 24. Even with
reimbursement schemes in the US, dietitians still identified barriers to existing payer coverage
of telehealth services 24. Revisions to health care service reimbursement schemes to
accommodate for the incorporation of apps into telehealth and remote nutrition care may be
necessary to provide monetary incentive for private practice dietitians to review patient app
records outside of face-to-face appointments and provide feedback within and between patient
consultations.

To provide greater advocacy for the case for reimbursement schemes for apps and other
telehealth mediums, evidence needs be gathered on the effectiveness on patient outcomes and

375 | Chapter Ten

cost-effectiveness of interventions that integrate apps into dietetic practice and patient care.
There is some indication that inclusion of a commercial weight loss app as part of an obesity
intervention that also included nutrition counselling delivered by a nutritionist, was able to
improve the proportion of counselling sessions attended by patients 25. The factors behind
why there is improved compliance with attending follow-up appointments, particularly in the
context of when dietitians review and make modifications to patient care based on mHealth
app data, and the subsequent impact on patient satisfaction with dietetic services, as well as
behaviour change and health and nutrition outcomes should be explored in future studies. A
larger study to examine the willingness to share app generated health data from individuals
who consult with dietitians is also warranted.

In response to the intervention described in Chapter Nine, dietitians demonstrated
improvements in their self-efficacy with using mHealth apps in their practice. The literature
has established that attitudes towards, acceptance and subsequent adoption of technology, are
influenced by and associated with perceived self-efficacy 26-30. From the feasibility study,
dietitians indicated willingness to continue using the app platform in their practice. However,
whether these improvements to their belief in their capability to use apps translate directly
into an enhanced adoption and use of apps successfully in dietetic practice and patient care,
particularly in the long-term was not measured. Therefore, future research should be
conducted with a longer follow-up period with dietitians and also include objective measures
of app use and integration into dietetic practice, such as through the frequency of logins to the
connected app platform to determine the regularity of reviewing patient app records. Further
investigations in larger samples of dietitians would also allow for assessment of effective
intervention elements and the translational potential of a future program that dietetic
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associations and other dietetic training or professional development organisations could
implement.

The research conducted in this thesis has primarily focused on implementing and integrating
mHealth apps into the private practice setting of dietetic service delivery, given their
likelihood for greater flexibility and availability of infrastructure to use apps with patients in
such contexts. However, the benefits of using apps in the nutrition care process are not limited
to the private practice setting, and rather applicable to many other contexts of dietetic practice.
For example, to support dietitians in the hospital setting, use of a dietary assessment app was
found to be a feasible method for assessing patient intake and nutrition risk 31. The thesis has
also focused on nutrition care for obesity and weight-related chronic diseases, but the use of
mHealth apps among medical nutrition therapy for other conditions are emerging. For
example, apps are assisting patients with tracking of irritable bowel syndrome symptoms or
used for education of low FODMAP foods 32. Another systematic review identified some
clinical benefits of the data from apps used by patients with chronic renal disease, particularly
undergoing dialysis, by allowing for nutrition assessment and identification of malnutrition 33.
Nutrition mHealth apps also support patients in the self-monitoring of dietary and fluid intake,
but were found to not have a significant effect on nutritional outcomes 33.

10.6 Conclusions to chapter and thesis
The body of research captured by this study has been one of the first to provide extensive
evidence into dietitian’s use of apps and with their patients and contributed fundamental
knowledge to guide the implementation and integration of apps for the advancement of
dietetic practice. This is especially important given the need for strategies to support dietitians
in extending the reach and supply of nutrition care to meet the growing needs of a population
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experiencing rises in the rates of obesity-related chronic disease. The findings outlined in this
thesis have revealed that although the potential of apps is apparent, they are being
underutilised by dietitians in the nutrition care process and the public are not performing well
with their use in tracking dietary intake. The insights from dietitians and the public regarding
the usability and app design features requiring improvement will be able to direct the
development of apps that support patient nutrition care and dietetic practice. However,
collaborations between app developers from the mHealth industry and dietitians, their patients
and dietetic researchers will be critical in this process. This research has demonstrated that
education, training and integration of apps into dietetic practice are feasible. The
recommendations to assist with the translation of such an intervention to improve dietitians’
uptake of apps, form a useful guide that professional associations and universities who train
future dietitians can adopt. This will ensure that current and future generations of dietitians
have the self-efficacy to use mHealth apps in their practice and are increasingly capable and
motivated to use them at the appropriate opportunity.
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