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Abstract

Breast cancer is the most commonly diagnosed cancer among women in Australia.
While survival rates have improved, many women face persistent cognitive challenges that
significantly affect their ability to return to work. This thesis investigates the impact of breast
cancer on women's workforce participation, with a particular focus on cancer-related cognitive
impairment and its implications for return-to-work outcomes. Despite growing recognition of
cancer-related cognitive changes, structured assessment, intervention, and support remain

limited within Australia’s healthcare and employment systems.

Guided by the overarching research question, “how do cognitive changes associated
with breast cancer influence women's work participation and performance, and how can these
effects be measured?”, the thesis explores sub-questions across four research stages. These
include: (1) What evidence suggests that women with breast cancer have reduced work
participation compared to the general population of women in Australia? (2) How do cognitive
changes impact the work performance and participation of women with breast cancer during
their employment? (3) Which specific cognitive areas are affected in women with breast cancer
that could impact their worker roles? (4) How effective is the PRPP-A (PRPP@WORK) in

assessing work-related cognitive changes in women with breast cancer?

Using a mixed-methods approach, the research combines longitudinal data analysis
from the Australian Longitudinal Study on Women’s Health (ALSWH), a scoping review,
secondary content analysis, qualitative interviews, and pilot testing of the Perceive, Recall, Plan
and Perform System of Task Analysis (PRPP-A) and its workplace-adapted version,
PRPP@WORK. Findings confirm that breast cancer significantly reduces workforce
participation, with many women transitioning to part-time roles or leaving employment

altogether. Cognitive impairments, particularly in attention, planning, and executive



functioning, are identified as key contributors to reduced work performance. The PRPP@WORK
tool demonstrates strong ecological validity and predictive value, correlating with
neuropsychological assessments and identifying women at risk of not returning to pre-illness

worker roles.

The research highlights systemic gaps across the cancer care continuum, including
missed opportunities for early cognitive screening, limited survivorship support, and
fragmented referral pathways between healthcare and employment services. Occupational
therapists are identified as key professionals in bridging these divides, yet their involvementin
workplace and cancer rehabilitation remains underutilised. The thesis advocates for integrated
survivorship care plans, policy reform, and the development of cancer-specific employment

support services.

This work contributes empirically, methodologically, and practically to the fields of
occupational therapy and cancer rehabilitation. It introduces PRPP@WORK as a novel
assessment tool, expands the theoretical understanding of functional cognition, and
underscores the importance of work as both a meaningful occupation and a form of cognitive
rehabilitation. Ultimately, the thesis calls for a paradigm shift in how cognitive changes after
breast cancer are understood and managed, ensuring women are supported to return to their

roles, rebuild their lives, and thrive beyond cancer.
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CHAPTER 1: INTRODUCTION

1.1 Introduction

This opening chapter introduces the scope and structure of the thesis, outlining the
rationale for the research and the key questions it seeks to address. It provides an overview of
the context in which the study is situated, including the growing recognition of cognitive
changes following breast cancer and their implications for work participation. The chapter sets
the foundation for the thesis by presenting the research background, identifying the need for
investigation, and defining the aims and questions that guide the study. It also introduces key
terminology, clarifies the population and focus of the research, and outlines the methodological
approach. Finally, the chapter provides a roadmap for the thesis's structure, offering a summary

of each subsequent chapter.

1.2 Research background

Breast cancer remains the most diagnosed cancer among Australian women, with
incidence rates steadily rising over the past decades (AIHW, 2012; Australian Institute of Health
and Welfare, 2024a). Advances in early detection, public awareness, and treatment have
significantly improved survival outcomes, with five-year survival rates now exceeding 90%
(AIHW, 2012; Australian Institute of Health and Welfare, 2024a). However, survivorship brings
its own set of challenges, particularly for women of working age who seek to resume their pre-
illness roles, including paid employment (Islam et al., 2014; Lloyd et al., 2025; E. Park et al.,
2025). While physical and emotional recovery has been the focus of much survivorship

research, cognitive changes, often subtle, invisible, and persistent, are starting to be identified



as a barrier to returning to meaningful work (Islam et al., 2014; Lange et al., 2024; Munir et al.,

2010)

Cancer-related cognitive changes, colloquially referred to as “chemo brain,” encompass
a range of symptoms including difficulties with attention, memory, executive functioning, and
information processing (Boykoff et al., 2009; Munir et al., 2010; Raffa et al., 2006). These
impairments may arise during treatment and persist well into survivorship, affecting women’s
ability to manage complex work tasks, meet occupational demands and remain employed
(Koppelmans et al., 2012; Lange et al., 2024; Von Ah et al., 2016). Despite growing international
evidence (Wefel et al., 2011), cognitive changes related to breast cancer are under-recognised
and poorly assessed within Australian healthcare and employment systems (Player et al., 2014).
Traditional neuropsychological assessments often fail to capture the nuanced impact of
cognitive changes on real-world occupational performance, particularly in dynamic work

environments (Calvio et al., 2010; Wolf & Dobson, 2012).

Occupational performance in the workplace exists on a continuum, ranging from
routine, procedural tasks to cognitively demanding roles, which require sustained attention,
multitasking, and strategic planning. Women with breast cancer report varying capacities to
manage these demands, with many experiencing difficulties that are not adequately addressed
in clinical or workplace rehabilitation settings (Munir et al., 2010). Occupational therapists are
well-positioned to assess and support cognitive functioning in the workplace (Newman &
Campbell, 2013; Ryan et al., 2011; Wolf & Dobson, 2012), yet they lack access to assessment
tools that are both ecologically valid and context-sensitive and a starting point for building

intervention plans.

This research originated from the observations and reports about the challenges faced
by an occupational therapy academic colleague with breast cancer, returning to work with

cognitive changes. This, along with clinical experience in workplace rehabilitation, highlighted



how cognitive challenges were often invisible, poorly understood, and inadequately addressed
by existing assessment frameworks (Head of Workers Compensation Authorities Australia and
New Zealand, 2015). Gaps were noted in how cognitive impairments were identified,
communicated to employers, and used to inform workplace accommodations or return-to-work
planning (Phan, 2022). These observations led to the development of this research, which
aimed to explore the cognitive changes experienced by women with breast cancer, examine
their impact on work participation, and evaluate the utility of the Perceive, Recall, Plan and
Perform System of Task Analysis (PRPP@WORK) (Bootes & Chapparo, 2013; Ranka et al., 2025)
in bridging the divide between cognitive assessment and occupational performance (Bootes &
Chapparo, 2013). By exploring the utility of this tool, the study aims to strengthen the role of
occupational therapy in cancer survivorship and inform policy, practice, and service delivery to
better support women with breast cancer in reclaiming their occupational identity (Newman,

2013) through participation in employment.

In summary, while breast cancer survival rates have improved, the long-term cognitive
effects of treatment remain a significant barrier to work participation. This research addresses a
critical gap in the literature by examining how cognitive changes impact women’s ability to
return to meaningful employment and by evaluating a novel assessment tool that supports

occupational therapists in addressing these challenges within real-world work contexts.

1.3 Research need

With increasing numbers of women surviving breast cancer and being of working age
(Lloyd et al., 2025), understanding the impact of cognitive changes on work participation is both
timely and essential (Mao et al., 2025). Employment is not only a source of financial security but
also a key contributor to identity, self-esteem, and quality of life (Feuerstein et al., 2010; Hansen

et al., 2008; Park et al., 2025). Yet, many survivors face barriers to returning to work, particularly



when cognitive impairments are subtle, poorly understood, and inadequately supported within

existing healthcare and employment systems (Smidt et al., 2016; Von Ah et al., 2016).

Despite growing international recognition of cancer-related cognitive impairment, its
impact on employment remains under-researched in Australia. Most existing studies originate
from North America and Europe, where healthcare and employment support systems differ
markedly. For example, in the United States, access to healthcare is often tied to employment-
based insurance, creating a distinct context for understanding work-related outcomes following
a cancer diagnosis (Newman et al., 2024). These differences highlight the need for Australian-
specific research to inform the development of appropriate support services and return-to-work
strategies (Koczwara, 2016). In 2015, a preliminary exploration revealed a critical gap: no
Australian studies had examined return-to-work rates for women with breast cancer, nor had
occupational therapy research addressed the cognitive challenges these women face in the
workplace. This absence of evidence prompted a series of research questions aimed at
understanding how cognitive changes associated with breast cancer influence women's work
participation and performance, and how these effects can be effectively assessed and

supported.

The consequences of not addressing these issues are significant. Without appropriate
support, women may withdraw from the workforce, face financial hardship, and experience
reduced well-being (Islam et al., 2014; Lloyd et al., 2025; Munir et al., 2010). The financial
toxicity of cancer, primarily due to treatment-related costs and reduced income, can have long-
term implications for survivors and their families (Park et al., 2025). Moreover, the loss of
employment can lead to diminished self-worth, social isolation, and a sense of disconnection
from valued roles and routines (Von Ah et al., 2016). Between 2022 and 2031, work loss due to
breast cancer is projected to result in over 16,000 lost productivity-adjusted life years (PALYs) in

Australia, equating to AU$3.26 billion in lost GDP (Lloyd et al., 2025). This indicates the need for



urgent targeted research into the intersection of breast cancer and employment, and for

developing services that support recovery and reintegration into the workforce.

Occupational therapists can address the cognitive challenges experienced by women
with breast cancer in relation to work, given their expertise in enabling participation in
meaningful occupations such as work (Newman et al., 2024; World Health Organisation, 2023).
Existing tools often fail to accurately reflect the nuanced cognitive demands of employment,
leaving occupational therapists without effective means to identify, measure, or intervene, as
well as inconsistent methods for reporting cognitive assessment findings. This absence of
appropriate assessment methods could contribute to missed opportunities for early
intervention, fragmented care across the cancer continuum, and poor return-to-work outcomes

(Lange et al., 2024).

This research responds to the pressing need for a functional, clinician-administered
cognitive assessment tool that bridges the gap between self-report and neuropsychological
assessments. By examining the utility of the PRPP@WORK, a tool designed to assess cognitive
strategy use in real-world work tasks (Bootes & Chapparo, 2013), this thesis aims to provide
occupational therapists with a reliable and context-sensitive method for evaluating cognitive
impairments and guiding rehabilitation. In doing so, it seeks to strengthen the role of
occupational therapy in cancer survivorship, promote continuity of care, and support women
with breast cancer in returning to employment (Hatton et al., 2021; Newman et al., 2024; World

Health Organisation, 2023).

Ultimately, this research contributes to a broader understanding of how cognitive
changes affect work participation and highlights the need for integrated, evidence-based
approaches to support women with breast cancer in returning to meaningful employment. It
calls for improved education, policy reform, and service integration to ensure that cognitive

impairments are recognised, assessed, and addressed across the cancer care continuum.



1.4 Research aims and questions

The research need prompted a series of research questions aimed at answering the

overall research question:

How do cognitive changes associated with breast cancer influence women's work participation

and performance, and how can these effects be measured?
Four sub-questions emerged:

1. What evidence suggests that women with breast cancer have reduced work
participation compared to the general population of women in Australia?

2. How do cognitive changes impact the work performance and participation of women
with breast cancer at work?

3. Which specific cognitive areas are affected in women with breast cancer that could
impact their worker roles?

4. How effective is the PRPP-A (PRPP@WORK) in assessing work-related cognitive changes

in women with breast cancer?

1.5 Definition of terms

The following definitions are provided to clarify the use of the terms in this thesis:
Return to Work

Return to work refers to the process of resuming paid employment following a breast
cancer diagnosis and treatment. It involves a gradual and supported re-engagement with work
tasks, often requiring adjustments to hours, duties, or the work environment. Return to work
programs are developed in consideration of the individual's health status, treatment side

effects, personal circumstances in collaboration with the employee, employer, and healthcare



team to ensure a safe and sustainable transition back to a pre-illness role (same employer) or

employment with a new employer (Cancer Council Australia, 2023; Innes, 2012).

Work performance

Work performance or job performance refers to the dynamic and complex interaction
between a worker’s skills, abilities, and their work environment, as they engage in tasks,
routines, roles, and interpersonal interactions for “creation, production and distribution of
products and services; initiation, sustainment and completion of work; and compliance with
work norms and procedures” (Braveman, 2012, p.9). In occupational therapy, work performance
is assessed in simulated or real work environments as part of workplace rehabilitation to
develop return-to-work programs for individuals with injuries, illnesses, and/or disabilities. This
type of work assessment is distinct from a management performance review, which typically
evaluates an employee’s output for purposes such as salary reviews, promotions/demotions,

career development, or probation evaluations.

Presenteeism

Presenteeism refers to the situation where individuals attend work despite experiencing
health conditions or personal challenges that significantly impact their ability to perform tasks,
resulting in reduced productivity. For women with breast cancer, this often stems from
economic necessity or concerns about job security, returning to work not because they are well,
but because they feel they must. Presenteeism is not simply about being present; it reflects a
complex interplay between health, workplace expectations, and personal circumstances. It
often masks the true extent of work-related disability and can lead to long-term consequences

for both the individual and the organisation (Liu et al., 2021; Sanderson & Cocker, 2013).



Australian Longitudinal Study on Women’s Health (ALSWH)

Long-term, national health data can reveal important trends in health, behaviour, and
participation. The Australian Longitudinal Study on Women’s Health (ALSWH) is a
comprehensive study that monitors the well-being of Australian women, including identifying
those with breast cancer. Established in 1996, the study is the largest and longest-running
project of its kind in Australia, involving over 57,000 women across four age cohorts. The ALSWH
aims to explore a wide range of factors that influence women’s health throughout their lives,
including physical, mental, and social aspects. (Brown et al., 1996). The study is jointly
managed by the University of Queensland and the University of Newcastle, with funding from
the Australian Government Department of Health and Ageing, to gather data on the health and
well-being of Australian women, informing policy and service funding. Initially, in 1996, 40,000
women in Australia were randomly selected to complete self-reported surveys using the
Australian Medicare database. Data have been collected via self-reported surveys that asked
questions about physical, cognitive, psychological, and social health, activities of daily living,
community and employment participation, as well as family well-being. Surveys have been sent
to women every three years since 1996. The initial 40,000 women were categorised into age
groups based on their ages at the time of the first survey in 1996. These three categories were:
‘young’ (born 1973 -1978), ‘middle-aged’ (born 1946 — 1951) and ‘old’ (born 1921 — 1926).
However, since this time, another cohort has been established, which includes women born

from 1989-95 (Australian Government, 2025b).

The ALSWH employs a multidisciplinary approach, integrating data from extensive
surveys and national and state administrative health records. This methodology enables
researchers to gain a holistic understanding of women’s health issues and their underlying
determinants, providing a comprehensive view of these issues. The study’s findings have been
instrumental in shaping health policies and programs at both federal and state levels,

addressing issues such as chronic disease, reproductive health, and mental health. By

8



providing valuable insights into the health trajectories of women, the ALSWH contributes to the
development of targeted interventions and health services that better meet the needs of

Australian women (Australian Government, 2025b).

Workplace rehabilitation

Workplace rehabilitation “is a managed process involving timely intervention with
appropriate and adequate services based on assessed need. It is also aimed at maintaining
injured or ill employees in, or returning them to suitable employment,” (Page 4, Head of Workers
Compensation Authorities Australia and New Zealand, 2015), being with the same employer or
a new employer. In consideration of international literature, this thesis will refer to workplace

’

rehabilitation as encompassing both ‘occupational rehabilitation’ and ‘vocational rehabilitation’.

Occupational participation

Occupational participation has been defined as “having access to, initiating, and
sustaining valued occupations within meaningful relationships and contexts” (Egan & Restall,
2022), which also includes engagement in work roles as part of broader life activities and

identity.

Occupational identity

Occupational identity refers to a unified sense of who a person is and aspires to become as an
occupational being, shaped by their history of occupational participation. In most societies,
work is typically regarded as having a positive status and is associated with achievement and
contribution. Through work, individuals can meet personal needs and experience a sense of
mastery. Because work occupies a significant portion of adult life, many people define
themselves through their work and developing an identity as a worker has become a social

norm in developed countries. In the context of this thesis, where the focus is on work,



occupational identity is primarily understood as identity related to being a worker (Braveman,

2012a).

Cognition

Mental functions of the brain are essential for a person’s ability to carry out daily
activities and participate in broader community life (World Health Organization, 2001). These
functions encompass coghnition, defined as “the mental action or process of acquiring
knowledge and understanding through thought, experience, and the senses” (Oxford University
Press, 1989). Cognition enables individuals to learn from and remember their occupational
experiences, assign meaning to those experiences, and construct a personal history of

occupational participation (Ranka et al., 2025a).

Cognitive impairment

The International Cancer and Cognition Task Force (ICCTF) has indicated that two or
more neuropsychological test scores that are <-1.5 standard deviations below the normative
mean (or an appropriate control group) or one test score that is £-2.0 standard deviations below
the normative mean indicate the diagnosis of cognitive impairment (Wefel et al., 2011). In this
thesis, terms used interchangeably with, or implying, cognitive impairment include cancer-
related cognitive impairment, chemo brain, chemo fog, cognitive dysfunction, cognitive

changes and difficulties with cognition.

Neuropsychology

Neuropsychology is a speciality of psychology that studies the physiological processes
of the nervous system and relates them to behaviour and cognition, in terms both of their
normal function and of the dysfunctional processes associated with brain injury (American

Psychological Association, 2025). Neuropsychological assessment is a performance-based
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method to assess coghnitive functioning. This method is used to evaluate the cognitive

consequences of brain injury, brain disease, and severe mentalillness (Harvey, 2012).
Breast cancer survivorship

The survivorship phase of breast cancer is described as the period following the
completion of active treatment (Clinical Oncology Society of Australia, 2016), encompassing
both short-term recovery and long-term adjustment to the ongoing effects of cancer.
Survivorship is a contentious term, and in this thesis, reference will be made to “women with
breast cancer”, “breast cancer survivors”, or “women living with breast cancer”. For this thesis,
a variety of terms will be used to reflect the different ways women describe their “experience”,

“care”, or “journey” with breast cancer.

1.6 Understanding the population, disease, treatment
and impact on health

The research in this thesis has focused on women with breast cancer and
understanding that specific treatments received for managing the disease, as well as the
disease itself, have side effects that impact functional abilities. The International Classification
of Functioning, Disability and Health (World Health Organization, 2001) is discussed as a
model for understanding how the side effects from breast cancer impact functioning and

participation.
1.6.1 Population

The population focus for this thesis is women with breast cancer. Although men can
also be diagnosed with breast cancer, they represent approximately 1% of all cases annually in
Australia (Cancer Australia, 2025c) and their experiences, particularly regarding hormone-

related challenges, differ significantly from those of women. Therefore, the scope of this

11



research is intentionally limited to women with breast cancer, acknowledging the unique

cognitive, psychological, and occupational challenges they face in relation to paid employment.

1.6.2 Breast cancer diagnosis

Breast cancer is characterised by the abnormal growth of cells within the epithelium of
the lobules, ducts, or glandular tissue of the breast. When these cancerous cells remain
confined to the lobules, ducts, or breast tissue, the condition is called "in situ" and is
considered non-invasive. Over time, however, the cancer may progress and invade surrounding
breast tissue, which is then classified as invasive breast cancer. Because the axillary lymph
nodes are close to the breast, they are a common site for cancer spread. Once cancer cells
enter the lymphatic system, there is a risk of metastasis to other parts of the body (Cancer

Council NSW, 2025; National Breast Cancer Foundation, 2025a)

Breast cancer is usually diagnosed in stages, which are based on the size of the initial
tumour and how far it has spread. Stage 0 is described as "pre-invasive breast cancer," where
the tumour remains localised within the breast and has not spread to lymph nodes or other
organs. Stages 1 and 2 are called "early breast cancer," indicating that cancer cells have begun
to invade surrounding tissue and may have reached the lymph nodes in the armpit. Stage 3 is
called "locally advanced breast cancer," where the tumour is larger than 5 cm or has spread
more extensively to multiple lymph nodes, or into the skin, ribs, or muscles of the chest wall.
Stage 4 is known as advanced or metastatic breast cancer, in which cancer cells have spread to
distant organs, most often the bones, liver, lungs, or brain (National Breast Cancer Foundation,

2025b).

Besides the anatomical location of the tumour, breast cancer is further classified by its
genetic expression, which provides important indicators for targeted treatment. The three main

subtypes are hormone receptor-positive breast cancer, human epidermal growth factor
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receptor 2 (HER2-positive) breast cancer, and triple-negative breast cancer. Hormone receptor-
positive breast cancers depend on estrogen and/or progesterone for growth, and about two-
thirds of all breast cancers fall into this category. HER2-positive breast cancers are
characterised by an overexpression of the human epidermal growth factor receptor 2 (HER2) on
the surface of cancer cells, which promotes cell proliferation. These cancers tend to be more
aggressive and account for approximately 20% of all breast cancer cases. HER2-positive
tumours may also be hormone receptor-positive or negative. Triple-negative breast cancers
lack oestrogen, progesterone, and HER2 receptors, making them more difficult to treat with
hormone or targeted therapies. About 15% of breast cancers are triple-negative (Cancer

Australia, 2025a; Waks & Winer, 2019).

1.6.3 Breast cancer incidence

The incidence of breast cancer in Australian women has been steadily increasing each
year. In 2020, Australia had the 7" highest incidence rate of breast cancer in women in the world
(96 in every 100,000) (World Cancer Research Fund, 2025). In 2017, breast cancer was the
second most diagnosed cancer and the most diagnosed cancer in females in Australia. There
were 17,589 new cases of breast cancer diagnosed in Australian women in 2017. Women in
Australia have a 1:7 chance of being diagnosed with breast cancer by the time they are 85 years
of age (Breast Cancer Trials, 2023). The age-standardised incidence rate of breast cancer for
females was highest for those of higher socio-economic status (122 per 100,000) compared to
lower socio-economic status (103 per 100,000). Breast cancer incidence tends to decrease
with increasing remoteness, possibly due to reduced access to diagnostic services. Major cities
report an incidence rate of 114 per 100,000, compared to 94 per 100,000 in remote and very
remote areas. Also, Aboriginal and Torres Strait Islander females were less likely to be
diagnosed with breast cancer (81 per 100,000) compared to non-Indigenous counterparts (103

per 100,000) (AIHW, 2012). In 2008, more than two in three (69%) breast cancers in females
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were diagnosed in those aged 40-69, while one in four (25%) were diagnosed in those aged 70
and over. The mean age at first diagnosis was 60 years (AIHW, 2012). This increasing incidence
is attributed to several factors, including reproductive and hormonal factors, as well as
advancements in public screening campaigns, increased awareness, and improved diagnostic

technology (Breast Cancer Trials, 2025).

1.6.4 Breast cancer treatments

The type, combination, and regimen of treatment depend on the molecular
characteristics and the type, size, stage, and grade of breast cancer. Typically, treatments for
breast cancer include surgery, chemotherapy, radiotherapy, hormonal blocking therapy, or
targeted therapy. Neoadjuvant treatments are administered before surgery, while adjuvant

treatments are given afterwards.

1.6.4.1 Surgery

Surgery for breast cancer can be either curative or reconstructive. Women may choose
breast-conserving surgery, such as a lumpectomy, to remove the cancerous tumour while
preserving as much of the breast as possible. Alternatively, they may undergo a mastectomy,
which involves the complete removal of the breast. If necessary, an axillary dissection may also
be performed to remove affected lymph nodes. Reconstructive surgery can be undertaken after
active treatment has concluded, often using abdominal fatty tissue to rebuild the breast

following a mastectomy (Breast Cancer Network Australia, 2025a; Waks & Winer, 2019).

1.6.4.2 Chemotherapy

Chemotherapy targets and destroys cancer cells, as well as other rapidly dividing cells,
using cytotoxic drugs. It is a systemic treatment that affects the entire body and is designed to
reduce the risk of cancer recurrence. Chemotherapy is generally administered intravenously,
either through a cannula during each visit or via a port, a central line that is surgically inserted

14



for long-term treatment. In some cases, chemotherapy may be given orally in tablet form (Breast

Cancer Network Australia, 2025b; Waks & Winer, 2019).

The main chemotherapy drugs used to treat breast cancer include several different

classes of cytotoxic agents. These are:

e Anthracyclines, such as epirubicin (Pharmorubicin®) and doxorubicin (Adriamycin®)

e Mitotic inhibitors, such as taxanes - e.g., paclitaxel (Taxol®) and docetaxel (Taxotere®)

e Antimetabolites, including 5-fluorouracil (5-FU), capecitabine, and gemcitabine
(Gemzar®)

e Alkylating agents, such as cyclophosphamide

e Taxanes, including paclitaxel (Taxol®) and docetaxel (Taxotere®)

e Vinorelbine (Navelbine®)

These chemotherapy drugs may be used individually or in combination, depending on

the type and characteristics of the tumour (Waks & Winer, 2019).

Chemotherapy is administered in cycles, with each cycle consisting of a short period of
treatment followed by a rest period. This allows the body time to recover between treatments.
The number of cycles, the duration of each treatment period, and the length of the rest period
depend on the stage and grade of the breast cancer, as well as the specific type of
chemotherapy being used. Chemotherapy can be used as either neoadjuvant or adjuvant
therapy. In early breast cancer, neoadjuvant chemotherapy is used to shrink the tumour before
breast-conserving surgery and to help doctors assess how the tumour responds to specific
chemotherapy drugs. Neoadjuvant chemotherapy is commonly used for women with HER2-
positive or triple-negative breast cancer. Adjuvant chemotherapy, on the other hand, is used
after surgery to reduce the risk of the cancer returning or spreading to different parts of the body

(Cancer Australia, 2025d; Waks & Winer, 2019).
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1.6.4.3 Radiation Therapy

Radiation therapy uses high-energy X-rays to destroy cancer cells in the breast. It can be
administered externally through external beam radiation therapy (EBRT) or internally via
brachytherapy. Brachytherapy involves the surgical insertion of small radioactive particles
directly into the breast tissue. EBRT is the most used form of radiation therapy in breast cancer
and is typically applied as adjuvant treatment across all breast cancer types. It may be targeted
specifically at tumour sites in the breast, chest, or lymph nodes, or it may involve irradiating the
entire breast. The radiation beams are delivered through the skin, and treatment is generally

administered daily over a period of 3 to 7 weeks (Cancer Australia, 2025d; Waks & Winer, 2019).

1.6.4.4 Hormonal Treatments

Hormonal treatments are prescribed for hormone receptor-positive and HER2-positive
breast cancers. These treatments are typically taken in oral form, usually for five to ten years
after other breast cancer treatments have concluded. The type of hormone therapy prescribed
depends on whether the woman is pre- or post-menopausal. Before menopause, the ovaries
produce oestrogen to regulate the menstrual cycle. During menopause, oestrogen production
declines, leading to symptoms such as irregular menstrual cycles, hot flushes, and sleep
disturbances. After menopause, menstrual cycles cease entirely due to the lack of oestrogen
production by the ovaries. At this stage, another hormone called aromatase, produced in fatty
tissue, acts on androgens released by the adrenal glands, converting them into oestrogen.
Therefore, the type of hormone blocker prescribed depends on menopausal status. Tamoxifen is
an anti-oestrogen medication that works by preventing cancer cells from receiving oestrogen
and can be used in both pre- and post-menopausal women. Pre-menopausal women may also
require ovarian suppression therapy to stop oestrogen production, effectively inducing
menopause, as some breast cancers rely on oestrogen to grow. Post-menopausal women are

typically prescribed aromatase inhibitors, such as anastrozole or letrozole, which block the
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conversion of androgens into oestrogen (Breast Cancer Network Australia, 2025b; Cancer

Australia, 2025d; Waks & Winer, 2019).

1.6.4.5 Targeted Treatments

Targeted therapies are used to treat breast cancers that are HER2-positive. This form of
biological treatment works by stopping HER2-positive cancer cells from growing and dividing.
Trastuzumab (Herceptin®) is the most prescribed targeted therapy for women with HER2-
positive breast cancer (Breast Cancer Network Australia, 2025b; Cancer Australia, 2025d; Waks

& Winer, 2019).

1.6.4.6 Treatment combinations and pathways

In Australia, the Breast Cancer Optimal Care Pathway outlines the approach and timing
for delivering breast cancer treatment. Women may receive a single form of treatmentor a
combination of therapies, such as surgery, chemotherapy, radiation, hormone therapy, or
targeted therapy, depending on their individual diagnosis and needs. As a result, the treatment
phase can range from a few weeks to several months, aiming to provide the most effective and

personalised care (Cancer Council Victoria & Department of Health Victoria, 2021).
1.6.5 Breast cancer survivorship

Breast cancer mortality among females in Australia is decreasing, and survival rates are
improving. In 2019, breast cancer was the second most common cause of cancer-related death
among Australian women, with approximately nine women dying from the disease each day. The
five-year relative survival rate for women diagnosed with breast cancer has significantly
increased, from 76% between 1988 and 1992 to 92% between 2013 and 2017. However, some
sub-groups of the population experience lower survival rates. These include women living in
remote and very remote areas, Aboriginal and Torres Strait Islander women, and younger
women, compared to those living in metropolitan areas and non-Indigenous women (Cancer
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Australia, 2025b). Globally, Australian women diagnosed with breast cancer have better survival
prospects than many of their international counterparts. For example, South African women
have a five-year survival rate of 40%, compared to Australia’s 92% (World Health Organization,

2025).

While developed countries tend to have the highest incidence of breast cancer, their
well-established healthcare systems support better education, screening, earlier diagnhosis,
and access to effective treatments and clinical trials, contributing to higher survival rates.
Despite these improvements, breast cancer survivorship presents ongoing challenges that can
persist for many years after treatment ends. Disability-adjusted life years (DALYs) represent the
sum of years lost due to premature mortality and years lived with disability or poor health
resulting from a disease or condition. Globally, breast cancer accounts for more lost DALYs
among women than any other type of cancer (World Health Organization, 2025). The increase in
survival rates, alongside a reduction in DALYs, reflects significant progress in breast cancer
treatment. However, it also highlights a gap in the long-term management of survivorship
issues. There is a growing need to recognise cancer as a chronic health condition, like diabetes
or asthma, that requires ongoing symptom management and support (Australian Government,

2025a).
1.6.6 International Classification of Functioning, Disability and Health

Cognitive difficulties affecting work performance and participation for women with
breast cancer represent a biopsychosocial issue. The International Classification of
Functioning, Disability and Health (ICF) (World Health Organization, 2001) provides a
comprehensive framework for understanding this complexity. It serves as a guide for
considering the multiple dimensions of functioning (physical, psychological, and social) that

influence a person’s ability to engage in work.
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The impact of breast cancer on a woman'’s life, both during and after treatment, can be
conceptualised through the ICF model. Health conditions such as breast cancer may affect
body functions and structures, limit the ability to carry out daily activities, and restrict
participation in valued life roles, including employment. Women often experience a
combination of physical, cognitive, and psychological symptoms across the cancer trajectory,
which may stem from the disease itself or be side effects of treatment. These are briefly
described below. Chapter 3 will look more deeply at the application of the ICF model with a
specific focus on cognitive difficulties affecting work performance and participation for women

with breast cancer.

Health Condition

(disorder or disease)

A

' , }

Body Functions «—— > Activity < » Participation
& Structure
4 T

: }

Environmental Personal
Factors Factors

Figure 1.1: The ICF Framework

(World Health Organization, 2001)

1.6.6.1 Body Functions and Structures

Physical Symptoms and Side Effects

Breast cancer itself, or its treatments, can lead to a range of physical symptoms and
side effects. Surgery may involve the removal of lymph nodes from the neck, chest wall, and
axillary region. Side effects from this procedure can include ongoing pain, lymphoedema, or
cording. Lymphoedema occurs when lymph nodes are removed and fluid accumulates in the
affected arm, resulting in swelling, pain, sensitivity, and reduced range of motion (NSW Agency

for Clinical Innovation, 2018). Cording, also known as axillary web syndrome, can develop when
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the remaining lymphatic vessels in the affected area harden, resulting in a web-like structure
across the chest wall or down the affected arm, further limiting arm movement (NSW Agency for
Clinical Innovation, 2018). During chemotherapy, women may experience a variety of side
effects due to the cytotoxic drugs used. These include nausea and vomiting, mouth ulcers, taste
changes, diarrhoea, constipation, hair loss, fatigue, and peripheral neuropathy. Radiation
therapy can also cause fatigue, skin integrity issues, and lymphoedema. Targeted therapies may
lead to cardiac complications in some patients. Hormone therapy can cause menopausal-like
symptoms such as hot flushes, night sweats, heart palpitations, weight gain, reduced libido,
fatigue, and sleep disturbances. A potential side effect of surgery, chemotherapy, radiation
therapy, and hormone treatment is reduced fertility or, in some cases, sterilisation. Some
women may be eligible for fertility preservation treatment before starting cancer therapy
(Tommasi et al., 2022). Although these are physical side effects, research has shown that they
often lead to secondary psychosocial symptoms, including poor body image, low self-esteem,

anxiety, and depression (Heidary et al., 2023).

Cognitive symptoms and side effects

Cognitive symptoms and side effects are more difficult to quantify and link to a specific
cause compared to physical symptoms. However, research into cognitive changes following
breast cancer is growing (Dhillon, 2014; Ganz & Van Dyk, 2020; Whittaker et al., 2022). As
cognitive changes after breast cancer are the focus of this thesis, they will be addressed
comprehensively in a later section. For now, it is important to note that many women with
breast cancer report difficulties with concentration, memory, and processing new information
(Joly etal., 2019; Oliva et al., 2024; The Cancer Council Australia, 2023). These cognitive
changes are believed to be linked to the breast cancer itself, as well as to treatments such as

surgery, chemotherapy, radiotherapy, targeted therapy, and hormone therapy. Some women
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report that cognitive side effects are more distressing than physical ones following breast

cancer treatment (Boykoff et al., 2009; Haywood et al., 2023; Whittaker et al., 2022).

Psychosocial symptoms and side effects

Psychological symptoms are generally linked to the emotional response following a
breast cancer diagnosis. These may include the fear of facing a potentially life-threatening
illness, anxiety about recurrence, difficulty coping with the physical and cognitive side effects of
treatment, and the emotional impact of adjusting to life after treatment or dealing with fertility
loss. Depression and anxiety are among the most common mental health challenges, affecting

over 50% of women diagnosed with early breast cancer (Dinapoli et al., 2021).

Combined symptoms and side effects

Fatigue is a common side effect experienced during and after breast cancer treatment,
and it encompasses physical, cognitive, and psychosocial dimensions. It could be discussed
under all of the above sections. Fatigue is associated with chemotherapy, radiation therapy, and
hormone therapy. Cancer-related fatigue differs from general fatigue in its severity, persistence,
and resistance to relief through rest or sleep. According to some studies, fatigue can be one of
the most long-lasting and distressing side effects of breast cancer (Schmidt et al., 2018)
Medical-induced menopause is another side effect of certain chemotherapy drugs and
hormone treatments. It can result in a combination of physical, cognitive, and psychosocial
symptoms, including hot flushes, night sweats, insomnia, urogynaecological difficulties,

cognitive changes, and low mood (Schmidt et al., 2018).

1.6.6.2 Impact on functional activities

Changes to body structure and function caused by breast cancer and its treatment can

significantly affect a woman'’s ability to perform everyday activities. The physical, cognitive, and
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psychosocial impacts combine to influence both activities of daily living (e.g., mobility,
showering, dressing, toileting, eating, sexual functioning, breastfeeding, exercise,
communication) and instrumental activities of daily living (e.g., food preparation, shopping,
accessing the community, driving, washing, cleaning, and childcare) (Sleight et al., 2022).
While there is a growing body of research demonstrating the impact of breast cancer on work
participation (as outlined in Chapter 2), the evidence on how work abilities are affected remains
limited. Much of the research focuses on how changes to body functions and structures
influence overall work performance, but there is limited application to how specific activities

and tasks within occupations are impacted.

1.6.6.3 Effect on participation and roles

When women are unable to perform tasks or activities due to breast cancer and its
associated treatments, this can significantly impact their ability to participate in previous life
roles, as well as future ones. Women with breast cancer report difficulties returning to roles
such as partner, spouse, parent, mother, caregiver, community member, friend, or worker, as
they may only be able to complete some of the tasks required by these roles, or, in some cases,
none at all (Player et al., 2014; Sleight et al., 2022). While it is challenging to quantify reduced
participation in personal life roles, such as partner, parent, or friend, participation in work roles
is more easily measured through employment rates and hours worked (Islam et al., 2014; Park
et al., 2025). As participation in work following breast cancer is the focus of this thesis, it will be
addressed comprehensively in a later section. Suffice to say, international research indicates
that women with breast cancer are 1.28 times less likely to be employed than healthy matched
controls, with strong evidence suggesting that breast cancer is the primary reason for reduced
employment participation (de Boer et al., 2009). However, these employment statistics are
based on international studies. At the time of commencing this PhD project, no studies had

specifically examined the impact of breast cancer on Australian women’s work participation.
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1.7 Scope of the research

This research focuses specifically on women diagnosed with breast cancer who
experience cognitive difficulties because of the disease and its treatments. It examines how
these cognitive changes affect participation in paid employment. The study is situated within
the Australian healthcare and workplace systems and explores the role of occupational therapy

in assessing and supporting cognitive functioning in real-world work contexts.

The scope is intentionally limited to paid or remunerated employment, acknowledging
its significance for identity, financial stability, and recovery. It does not extend to unpaid
domestic or volunteer roles. Throughout the thesis, the terms work, employment, and job are
used interchangeably to refer to this context. Similarly, return to work refers to re-entering or

maintaining a position within the paid workforce.

It is acknowledged that breast cancer can lead to a wide range of changes in body
structure, function, and functional abilities, as well as personal and environmental factors that
may influence work participation. The research scope centres on cognitive side effects resulting
from breast cancer and its treatment. The ICF framework is used to guide the exploration of
these impacts. While this study focuses specifically on cognitive changes, it recognises that
women may experience other concurrent challenges during recovery that also affect their ability

to work.

This study includes only women of working age diagnosed with breast cancer, reflecting
its focus on workforce participation. As such, findings are intended to be relevant to the needs

and experiences of this demographic.

Finally, the research is situated within the Australian context, where healthcare and
employment support systems differ significantly from those in other countries. International

research on cancer-related cognitive impairment and employment, largely conducted in North
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America and Europe, may not be directly applicable due to differences in system design, such
as the US model, where access to healthcare is often tied to employment-based insurance. This

underscores the importance of research tailored to the Australian landscape.

1.8 Methodology

1.8.1 Research study one

Research Study One employed a retrospective longitudinal design to examine workforce
participation among women with breast cancer in Australia. Using secondary data from the
Australian Longitudinal Study on Women’s Health (ALSWH), this study analysed employment
trajectories before and after breast cancer diagnosis. The sample was drawn from the 1946-
1951 birth cohort, with inclusion criteria based on self-reported breast cancer diagnosis and
availability of work status data across multiple survey waves. Workforce participation was
categorised into full-time, part-time, or not in paid work, and compared across time points three
years before and after diagnosis. The methodology involved three stages of analysis. First,
descriptive and inferential statistics were used to identify significant changes in employment
status. Second, latent class analysis (LCA) was conducted to identify patterns of workforce
participation over time, resulting in a five-class model that reflected distinct employment
trajectories. Third, multinomial logistic regression was used to examine associations between

class membership and demographic, geographic, and health-related variables.
1.8.2 Research study two

Research Study Two utilised a scoping review methodology to examine the impact of
cognitive changes on work performance and participation for women with breast cancer. The
review followed the structured framework developed by Arksey & O’Malley (2005) with

enhancements from Levac et al. (2010), and was guided by the PRISMA-ScR checklist to ensure
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transparency and rigour. The review was conducted in five stages: identifying the research
question, locating relevant studies, selecting eligible studies, charting the data, and
synthesising the findings. The sixth stage of consultation was excluded due to the breadth of
existing literature capturing lived experiences through qualitative, mixed methods, and case
study designs. A systematic search was undertaken across five databases (Medline, CINAHL,
Web of Science, Scopus, and the Cochrane Library), covering publications from 2000 to 2020.
Studies were included if they were peer-reviewed, written in English, and addressed cognitive
changes in relation to work performance or participation among women with breast cancer.
Eligible designs included qualitative, quantitative, mixed methods, and case studies. Data were
extracted and charted using a structured spreadsheet, capturing study characteristics,
methodologies, and key findings. Studies were grouped by design type and critically appraised
using the Joanna Briggs Institute (JBI) tools and the Mixed Methods Appraisal Tool (MMAT). A
scoring system was applied to assess methodological quality. Findings were synthesised
according to the review’s objectives, with separate reporting of quantitative and qualitative
results. The synthesis focused on the nature and impact of cognitive deficits, assessment
methods used in occupational contexts, and strategies or interventions supporting work
performance. This phase established a conceptual foundation for understanding the
relationship between cognitive changes and employment outcomes, informing the

development and testing of functional assessment tools in later phases.
1.8.3 Research study three

Research Study Three adopted a mixed methods design to explore cognitive strategy use
in women with breast cancer who had returned to work following chemotherapy. The study
aimed to determine whether the Perceive, Recall, Plan, and Perform (PRPP) System of Task
Analysis could identify specific cognitive difficulties and strengths in the context of

occupational performance. The qualitative component involved deductive content analysis of
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secondary interview data originally collected for an ethnographic study (Player et al., 2014).
Although the interviews were not structured around cognitive assessment, participants
voluntarily described the impact of cognitive changes on their worker roles, making the data
suitable for re-analysis using the PRPP framework. Thirty-four PRPP cognitive strategy
descriptors were used as pre-determined codes, and transcripts were systematically coded to
identify strategy use across the quadrants of Perceive, Recall, Plan, and Perform. Coding was
guided by the PRPP assessment manual (Chapparo & Ranka, 2014), and consensus was
reached between researchers when ambiguity arose. The quantitative component involved
scoring each identified strategy using the PRPP’s standardised three-point scale (3 = effective, 2
= questionable, 1 = not effective). Scores were entered into a database and analysed
descriptively to identify patterns of cognitive strengths and vulnerabilities. Radar graphs were

used to visually represent sub-quadrant scores across the group.

1.8.4 Research study four

A cross-sectional pilot study design was used in Research Stage Four to evaluate
cognitive difficulties experienced by women with breast cancer in relation to their work
performance and participation. The study aimed to compare the utility of two cognitive
assessment tools: the clinician-administered Perceive, Recall, Plan and Perform System of Task
Analysis Assessment (PRPP@WORK) and the Cambridge Neuropsychological Test Automated
Battery (CANTAB), to determine their effectiveness in identifying cognitive impairments relevant
to the performance of work tasks. Data collection involved two assessment formats. The
PRPP@WORK was administered via a one-hour online semi-structured interview conducted by
an occupational therapist, focusing on cognitive strategy use across four quadrants: Perceive,
Recall, Plan, and Perform. Three CANTAB assessments, Rapid Visual Processing (RVP), Delayed
Match to Sample (DMS), and Spatial Working Memory (SWM) were completed remotely and

targeted sustained attention, visual memory, and executive functioning, respectively. The
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PRPP@WORK was selected for its ecological validity and ability to contextualise cognitive
strategy use within occupational tasks, while the CANTAB provided standardised, norm-
referenced data. Statistical analysis included descriptive statistics to summarise demographic
and performance data, Kendall’s Tau to assess correlations between PRPP@WORK and
CANTAB scores, and Receiver Operating Characteristic (ROC) analysis to evaluate the

predictive power of each tool in determining return-to-work outcomes.

1.9 Chapter outlines

This thesis is structured around a series of research studies, each presented as an
individual chapter. Peer-reviewed publications are embedded within these chapters and are
accompanied by extended literature reviews that provide additional context and theoretical
grounding. For earlier studies, where the literature may have evolved since publication, an
updated review is provided following the published paper to ensure relevance and currency. A
summary of the thesis structure, indicating which chapters are published and unpublished, is

provided in Table 1.1.
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Table 1.1: Thesis structure outline

Chapter
One

Two

Three

Four

Five

Six

Thesis Section
Introduction
Chapter 1 outlines the rationale, scope, and structure of the thesis. Introduces the
research context, aims, questions, definitions, and theoretical framework.

Research study one — Retrospective longitudinal analysis

Chapter 2 reports on a population-level study using ALSWH data to examine
workforce participation before and after breast cancer diagnosis. Methodology
includes descriptive statistics, latent class analysis, and multinomial logistic
regression. This chapter contains the peer-reviewed publication:

Lewis, J., Mackenzie, L., & Black, D. (2020). Workforce participation of Australian
women with breast cancer. Psycho-Oncology. https://doi.org/10.1002/pon.5392

Research study two - Scoping review

Chapter 3 presents a scoping review exploring the impact of cognitive changes on
work performance and participation. Follows the Arksey & O’Malley framework with
PRISMA-Sc guidance and includes critical appraisal and updated literature. This
chapter contains the peer-reviewed publication:

Lewis, J., & Mackenzie, L. (2022). Cognitive changes after breast cancer: a scoping
review to identify problems encountered by women when returning to work.
Disability and Rehabilitation, 44(18), 5310-5328.
https://doi.org/10.1080/09638288.2021.1919216

Research study three - Qualitative secondary analysis

Chapter 4 details a pilot study using deductive content analysis of interview data to
identify cognitive strategy use via the PRPP-A framework. Combines qualitative
coding with quantitative scoring to explore functional cognition in occupational
contexts. This chapter contains the peer-reviewed publication:

Lewis, J., Chapparo, C., Mackenzie, L., & Ranka, J. (2016). Work after breast cancer:
Identification of cognitive difficulties using the Perceive, Recall, Plan, and Perform
(PRPP) system of task analysis. British Journal of Occupational Therapy, 79(5), 323-
332. https://doi.org/10.1177/0308022616639983

Research study four — Cross-sectional pilot study

Chapter 5 compares the PRPP@WORK and CANTAB assessments to evaluate
cognitive difficulties and predict return-to-work outcomes. Methodology includes
semi-structured interviews, remote neuropsychological testing, and statistical
analysis using Kendall’s tau and ROC curves. This chapter contains a publication that
is currently under review with the Australian Occupational Therapy Journal:

Lewis, J., Mackenzie, L., Chapparo, C., & Ranka, J. (under review). Assessment of
cognitive difficulties and impact on work for women with breast cancer: Comparing
results from the Perceive, Recall, Plan and Perform System of Task Analysis (PRPP-A)
and Cambridge Neuropsychological Test Automated Battery (CANTAB). Australian
Occupational Therapy Journal. Manuscript ID 2924815.

Discussion and Conclusion

Chapter 6 is a synthesis of findings across all research phases. Uses the cancer care
continuum to frame implications for occupational therapy, policy, and service
delivery. This chapter summarises key findings and presents recommendations for
practice, policy, and future research.
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CHAPTER 2: WORKFORCE PARTICIPATION OF
AUSTRALIAN WOMEN WITH BREAST CANCER

2.1 Introduction

This chapter addresses the question: Does breast cancer affect the work participation of
women with breast cancer in Australia? To explore this, the chapter begins with a narrative
review of the overall workforce participation of women and the impact of health conditions on
their employment, including cancer and work participation, as well as the services available to
support this. The focus is on the workforce participation of Australian women with breast
cancer, and this is examined through the inclusion of a published retrospective longitudinal

study using data from the Australian Longitudinal Study of Women’s Health:

Lewis, J., Mackenzie, L., & Black, D. (2020). Workforce participation of Australian women with

breast cancer. Psycho-Oncology, 29(7), 1156-1164. https://doi.org/10.1002/pon.5392

This study identified patterns of workforce participation among women with breast
cancer and compared them to healthy age-matched controls, revealing significant differences
in employment outcomes. The chapter concludes with a review of updated research, noting an
increase in studies within Australia and emphasising the need for an in-depth examination of
the reasons behind the reduced workforce participation of women with breast cancer, both

internationally and in Australia.

2.2 Workforce participation of women in Australia

Over the past three decades, women’s workforce participation in Australia has seen
considerable progress. Since 1990, the participation rate has increased from 52% 10 62.1% in

2022 (Cassells, 2019; Workplace Gender Equality Agency, 2022). Women now constitute 47.9%
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of allemployed persons in Australia, are 38.4% of full-time employees and 68.5% of part-time
employees (Workplace Gender Equality Agency, 2022). This progress is attributed to various
policy changes and initiatives aimed at increasing female employment and addressing the
gender pay gap, where women earn 12 to 19% less than men on average (Australian Bureau of
Statistics, 2023a; Workplace Gender Equality Agency, 2024) and have 25% less superannuation

(Australian Taxation Office, 2023).

Increasing women’s workforce participation is essential to meet their financial needs
and address their insecurities, due to rising living costs and the need for retirement due to
longer life expectancy. Women in Australia face more financial insecurities than men, with 83%
of single-parent families led by single mothers (Australian Bureau of Statistics, 2023b).
Additionally, women perform over nine hours more unpaid work and care each week compared
to men, and female parents spend an hour and 15 minutes more on unpaid childcare daily than
male parents (Australian Bureau of Statistics, 2022). Women are also more likely to be unpaid
carers for their older parents, with working-aged women (15-64 years) comprising 60% of
unpaid carers for family or loved ones with disabilities or long-term health conditions
(Australian Bureau of Statistics, 2018). Along with unpaid work, women are more likely to work
part-time than men (Australian Bureau of Statistics, 2024b). The highest employment rate

among women is in the 45-49-year age group (Australian Institute of Family Studies, 2023).

While improvements in education and greater access to childcare services have contributed to
the increased workforce participation of women in Australia, the trend is also partly due to
changes in the qualifying age for the Age Pension. Since 1995, the qualifying age has gradually
risen from 60 years to 67 years in 2023 (Australian Institute of Family Studies, 2023). More older
women need to work due to the financial pressures of not having sufficient superannuation to

retire, so they remain in the workforce before accessing the age pension. While some women
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want to continue working into older age, an increasing number need to do so for financial

stability.

2.3 Health conditions and women’s workforce
participation in Australia

As more women remain in the workforce for longer periods, the likelihood that age-related
health factors will impact work participation increases. While many individuals face very
personal health issues, there are some common health challenges among women. The top five
disease groups contributing to the overall disease burden for women are cancer (16%),
musculoskeletal disorders (16%), mental and substance use disorders (12%), cardiovascular
diseases (11%), and neurological conditions (10%) (Australian Institute of Health and Welfare,
2022b). Anxiety and depressive disorders are prevalent among all working-age women and are
most common in younger women. However, for women aged 45-64, the primary causes of ill
health and mortality are back pain and related problems, breast cancer, osteoarthritis, followed
by anxiety and depressive disorders, then anxiety disorders and depressive disorders

(Australian Institute of Health and Welfare, 2022b).

With women aged 45-49 now having the highest employment rate across all female age
groups in Australia, many of them face the challenge of managing health issues such as
musculoskeletal disease, breast cancer, osteoarthritis, and mental health disorders while
staying employed. The burden of back pain and related problems was clear in the 25-44-year-
old group; however, in the 45-64-year-old group, breast cancer emerged as a significant health
concern, raising questions about how it affects women's work participation (Australian Institute

of Health and Welfare, 2022).

As women in Australia live longer, they need to manage chronic health conditions while

continuing to work. In 2009, the Australian Government published a report on the impact of
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chronic disease on work participation (Australian Institute of Health and Welfare, 2009a). The
chronic diseases included arthritis, asthma, chronic obstructive pulmonary disease (COPD),
coronary heart disease (CHD), depression, diabetes, osteoporosis, and stroke. Of the working
female population aged between 25 and 64 years, 35 percent reported at least one of these
chronic health conditions. Females were more likely than males to self-report chronic disease
(35% compared with 28%). Older women reported chronic disease more often than younger
people—54 percent of those aged 55-64 years compared to 21 percent of those aged 25-34
years. Women with chronic disease were more than 1.2 times more likely not to participate in
the labour force than women without chronic disease. Women with chronic disease were less
likely to be employed full-time and more likely to be unemployed than those without chronic
disease. Although this research highlights the impact of chronic disease on workforce
participation and absenteeism, these figures are likely underestimated, as they do not include
the effect of morbidity due to cancer (Australian Institute of Health and Welfare, 2009a).
Additionally, these statistics exclude the impact of reduced on-the-job productivity, known as
presenteeism, associated with chronic diseases and cancer, overlooking a significant aspect of
how health conditions affect workforce participation (Australian Institute of Health and Welfare,

2009a).

A U.S. study indicated that lost productivity due to cancer is comparable to that of heart
disease and diabetes (Dowling et al., 2013). When this paper was published in 2020, there were
growing calls for cancer to be recognised as a chronic health condition, given rising survival
rates and the need to manage persistent side effects over the long term (Dowling et al., 2013).
In 2025, this recognition has been formalised, with cancer now included under the Australian
Government’s Chronic Disease Management framework (Australian Government, 2025a),
reinforcing the importance of addressing ongoing impacts on work performance and
participation. This is especially true for employed women with cancer, who often face additional
financial stressors such as childcare responsibilities and sole parenting.
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2.4 Cancer and work participation in Australia

Over the past five years, there has been a growing number of studies examining the work
participation of people with cancer in Australia. However, before that, there were limited
studies. International literature was often relied upon when considering the reduced work
participation of people with cancer. A meta-analysis and meta-regression (de Boer et al., 2009)
found that people with cancer were 1.37 times more likely to be unemployed compared to age-
matched samples. Of the 36 studies included, one was from Australia (Eakin et al., 2006). In
2011, a Cochrane Review, further updated in 2015 (de Boer et al., 2015), found that people with
cancer are 1.4 times more likely to be unemployed than healthy individuals. This international
systematic review highlighted the importance of providing cancer patients with programs to
support the return-to-work process (de Boer et al., 2015). One Australian study (Purcell et al.,
2011) was included in this systematic review (de Boer et al., 2015); however, this study did not
focus solely on return-to-work outcomes. It aimed to evaluate the effectiveness of an
intervention on fatigue levels in cancer patients and their return to paid employment. The
intervention did not increase return-to-work rates, as fewer participants were working after the
intervention compared to those who did not participate (Purcell et al., 2011). The scarcity of
Australian studies in these systematic reviews highlights the limited research in this country on

return-to-work and cancer survivorship.

Before 2020, four studies in Australia directly studied the return-to-work outcomes and
issues for people with cancer: two quantitative and two qualitative studies. Gordon et al. (2014)
examined the return-to-work outcomes of middle-aged workers with colorectal cancer. The
study found that a higher proportion of participants with colorectal cancer (27%) stopped
working at 12 months compared to the comparison group (8%). Those who returned to work
took a median of 91 days (about 3 months) off. Predictors of not working at 12 months following

cancer diagnosis included older age, lower BMI, and lower physical well-being. Delayed work re-
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entry was associated with a lack of university education, employment with large employers in
non-professional roles, longer hospital stays, poorer financial status, and chemotherapy.
Gordon et al. (2014) concluded that those treated with chemotherapy, without a university
degree, and from large employers may need targeted assistance for return to work. Paul et al.
(2016) examined the impact of cancer diagnosis and treatment on employment, income,
treatment decisions, and financial assistance. Over two-thirds (67%) of those employed
reported a change in their employment 12 months following their cancer diagnosis, particularly
retirement, unemployment, or resignation. This was associated with significantly higher odds of
patients reporting a reduction in income since diagnosis. In this study, Paul et al. (2016) called
for greater financial and service support for people with cancer to ease the financial burden
they experience. This could include supporting people with cancer and their employers in

maintaining employment.

McKay et al. (2013) conducted a qualitative study in Australia to understand the return-
to-work experiences of cancer survivors, managers, and Employee Assistance Program (EAP)
health professionals in the public and private sectors. Several factors impacting return to work
were identified, including personal factors for cancer survivors and workplace/employer
aspects. The importance of work in maintaining normality and regaining identity was
highlighted. Another key finding was that negotiating a return to work was complex, and better
support services, structures, and employer education were needed to improve the process and
communication channels. A qualitative study by Knott et al. (2014) sought the views and
experiences of cancer survivors and health professionals about returning to work after cancer.
Themes identified included participants' reduced work capacity to meet pre-illness work hours
and demands, the financial pressures causing them to return to work before they felt fit and
capable, reduced self-confidence, and health barriers (fatigue, 'chemo brain', gastrointestinal

problems, managing a stoma, peripheral neuropathy, and lymphedema). Like McKay et al.
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(2013), the lack of coordinated support services to assist in returning to work after cancer was

also highlighted (Knott et al., 2014).

2.5 Services to support work participation

Rehabilitation services support people with health conditions or disabilities with
(re)entering the workforce, maintaining work, or returning to work. These services have been
labelled and defined as different things internationally. In Australia, there has been a move away
from the term ‘occupational rehabilitation’ to ‘workplace rehabilitation.” Workplace
rehabilitation services are provided by allied health professionals (e.g., occupational therapists)
in clients’ workplaces and involve collaboration with the employer and medical personnel to
identify barriers to work performance and devise strategies to address these barriers. Health
professionals undertake a range of services from functional and workplace assessments and
advice concerning job modification, to vocational retraining and assistance with job seeking
(Safe Work Australia, 2022).Some large organisations employ health professionals to provide in-

house workplace rehabilitation services for injured and ill employees.

In Australia, access to and payment for workplace rehabilitation services are often
linked to schemes set up to support people with health conditions. Some schemes are set up
based on liability status and individuals meeting the inclusion criterion. For example, each state
in Australia has an insurance scheme set up for worker compensation injuries and motor
vehicle accident injuries. Both schemes offer wage replacement benefits and payment for
treatment, hospital or outpatient rehabilitation and access to workplace rehabilitation. Various
income protection, disability and superannuation policies are also provided by life insurance
and related schemes in Australia and will fund workplace rehabilitation services. However,
many people may still experience illness and injury not covered by one of the schemes

described above (NSW Government Agency for Clinical Innovation, 2024a).
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For those who experience illness and injuries not covered under an insurance-based
scheme, the Australian Government, through the social security system, provides payments,
pensions and some basic access to workplace rehabilitation services. ‘Services Australia’
provides the interface between the public and Commonwealth government public servants who
determine people’s eligibility for pensions, payments and access to services. The Disability
Support Pension (DSP) is financial assistance for those with a physical, intellectual, or
psychiatric condition likely to persist for over two years and prevent work participation. There
are strict medical and non-medical criteria to determine eligibility. If people with health
conditions do not meet the criteria, they will receive the Job Seeker payment, which is less and
has stringent job-seeking requirements. People who have become unwell and unable to work,
but are still employed, may be eligible for the Job Seeker payment. Services Australia staff can
refer people to various disability or employment assistance service providers based on the
barriers that are impacting work participation. For some, the health condition may be the
primary reason for not being able to attend work or resigning from work. Therefore, workplace
rehabilitation services may need to focus on assisting that person to manage their health
condition at work in collaboration with their employer, or assistance in finding work that is better
matched to their functional abilities. For others, their health condition may have led to
secondary issues, such as homelessness or drug/alcohol addiction. Services Australia would
refer to appropriate agencies to address accommodation and drug/alcohol rehabilitation, as all

these barriers would impact work participation.

Disability employment and workplace rehabilitation providers can access
Commonwealth government funding through the ‘Employment Assistance Fund’ for aids,
equipment, assistive technology and workplace modifications to support work participation for
people with disabilities (Australian Government, 2025). The ‘Work Assist’ program also assists
employees with an acquired illness or disability (e.g., cancer) in accessing workplace
rehabilitation services to assist with employer negotiations, workplace assessment and
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providing interventions to help the employee meet the demands of their pre-illness / disability

role (Australian Government, 2025d).

People with cancer could access workplace rehabilitation through the various schemes
described above. If the cancer is deemed work-related (e.g., mesothelioma), workplace
rehabilitation and access to an occupational therapist could be provided through the workers'
compensation systems. An employer may wish to support the return to work of employees with
cancer and contract an occupational therapist to assist with workplace rehabilitation. People
with cancer who have an income protection or disability-related policy through their
superannuation insurance may also be provided with an occupational therapist to support their

return to work.

The workplace rehabilitation systems designed to support people with health conditions
and disabilities in returning to work, as described above, are what McKay et al. (2013) and Knott
et al. (2014) are referring to when calling for more to be done to support people with cancer in
returning to work. The description above indicates the complexity of workplace rehabilitation
services that are often in separate silos, each with its own eligibility and accessibility criteria.
For instance, the NSW Government Agency for Clinical Innovation has launched a website to
support clinicians with decision-making for funding return-to-work activities for acquired brain
injury (including stroke) (NSW Government Agency for Clinical Innovation, 2024b) . However,
there is no resource like this for supporting cancer patients. Access to income protection and
disability claim data from insurers is often difficult to obtain. In 2020, the Australian Financial
Services Council released figures on the percentage of claims. Cancer was the highest Trauma
(Critical Illness) Claim at 58% and the second highest claim for Income Protection at 14%
(Financial Services Council, 2019). Unfortunately, there is no data available on how many of

these claimants received rehabilitation services to support their return to work.
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2.6 Health benefits of work

Research has shown that work benefits health and well-being for everyone, including
those with and without injury, illness, or disability (Australian Faculty of Occupational and
Environmental Medicine, 2011; Waddell et al., 2006). Work is essential for personal growth,
financial independence, and contributing to the national economy. Evidence suggests that for
most injuries, illnesses, and disabilities, either remaining at work during recovery or returning to
work as soon as possible supports physical, psychological, and social well-being. Conversely,
long-term unemployment can negatively impact health and quality of life (Hayer et al., 2012).
The evidence supporting the health benefits of returning to work after illness is also relevant to

individuals with cancer.

2.7 Use of the Australian Longitudinal Study on
Women’s Health to examine breast cancer and
work participation

To understand the health and workforce participation of women with breast cancerin
Australia, data from the Australian Longitudinal Study on Women’s Health (ALSWH) were
utilised. Specifically, the ALSWH study has been collecting self-reported data from Australian
women about breast cancer diagnosis, and participation in the workforce (employment status,
hours of work, type of work). As such, this made it an ideal data set to gain a macro perspective
on the research question regarding the workforce participation of women with breast cancerin
Australia. A studyin 2014 (Wade & Lee, 2005) used the ALSWH to consider the impact of breast
cancer on the lives of middle-aged women. Wade & Lee (2005) indicated that two years after

diagnosis, women had lower general health, physical functioning, and social functioning
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compared to those without breast cancer. During the two years studied, women with breast
cancer had decreased their hours of paid work (Wade & Lee, 2005).

The following paper was published in 2020, and as far as the authors are aware, was the
first paper to examine the workforce participation of women with breast cancer in Australia. The
study is robust as it was a large study that used longitudinal data from a randomly selected
national population of Australian women. Those who reported breast cancer as it occurred
during the study period could be compared to those who did not report breast cancer in terms
of their work participation. This study allowed an answer to the research question: Does breast

cancer affect the work participation of women with breast cancer in Australia?
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tion patterns for Australian women with breast cancer and compare these to healthy
aged matched women.

Methods: Using the 1946-1951 birth cohort of the Australian Longitudinal Study on
Women's Health, the work status of women was compared three years before and
three years after their first reported breast cancer diagnosis. Latent class analysis was
used to identify workforce participation patterns of women with breast cancer and
healthy aged matched women. Multinomial logistic regression examined associations
between work patterns and other risk factors.

Results: Pre and post breast cancer diagnosis work status data were available for 448
women with breast cancer between 1998 and 2010. Three years after diagnosis,
48% of full-time workers returned to full-time work but 52% returned to part time
work or were not in paid work. Latent class analysis identified five classes. Women
with breast cancer were more likely to be in the ‘mostly full-time work’ and ‘mostly
not in paid work’ classes compared to healthy women. Odds ratios showed that
women in remote areas, partnered, with less education or with chronic health condi-
tion were more likely to be ‘not in paid work’.

Conclusion: Breast cancer has a negative impact on the workforce participation of
Australian women. Women with breast cancer need support to return to work.

KEYWORDS
Australia, breast neoplasms, cancer, employment, oncology, rehabilitation, return to work,

survivorship

1 | BACKGROUND

Work is essential for personal growth, financial independence,
and contributing to the national economy.* The health benefits of

Breast cancer is the most common cancer amongst women in
Australia,® and one in nine women will be diagnosed with breast can-
cer in their lifetime.! Significant research advancements have led to
increased survival rates for women with breast cancer,? with 90% of
women in Australia now surviving for more than 5\,'ears.1 However,
ongoing symptoms have been reported, which may become chronic
thus affecting capacity to perform everyday activities and participate
in pre-cancer work roles.®

work are well recognized® in Australia.® Women have reported that
returning to the workforce helps them restore social networks, pro-
vides a distraction from their symptoms and worries, assists in the re-
establishment of habits and routines and provides a sense of achieve-
ment” as they contribute financially to their family.®

Many women are juggling full-time or part-time work with caring
responsibilities of children and/or elderly parents when diagnosed.” A
breast cancer diagnosis and treatment may cause some women to

1156 | © 2020 John Wiley & Sons, Ltd.
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change their life priorities, including withdrawal from work, by choos-
ing to resign or retire!® to focus on their health and family needs.
However, women may choose or have to continue working whilst
having breast cancer treatment or return to work soon after treat-
ment.!! Side effects such as fatigue, cognitive difficulties, insomnia
and pain*? can impact on work performance.’® Some breast cancer
survivors may be forced to hide concerns to protect their job or to
avoid being thought less able at work if there is little knowledge or
support available.*®> A Japanese study found that 40 months after a
breast cancer, 30% had lost their job or resigned, 10% could not find
another job, 48% were receiving a lower income, 75% reported prob-
lems with the return to work process and 26% did not disclose their
breast cancer diagnosis.>* A systematic review indicated that interna-
tionally the prevalence of return to work within 1 year of diagnosis
varies from 43% to 93%.2 Studies of workforce participation of
women with breast cancer beyond 12 months have also shown a con-
tinued reduction.’® There are no Australian studies exploring the
return to work or workforce participation of women with breast can-
cer and comparison with international studies can be problematic due
to differences in health care,’” insurance and social security welfare
systems.'® Therefore, this study aimed to identify workforce partici-
pation patterns for Australian women with breast cancer and how

these compare to healthy aged matched women.

2 | METHOD

2.1 | Design

Ethics approval was received from the University of Queensland (Eol
# A631-May 19, 2016), to use longitudinal data from the Australian
Longitudinal Study of Women's Health (ALSWH). All participants gave
informed consent for their data to be used in secondary analyses. The
ALSWH is funded by the Australian Government Department of
Health and Ageing and gathers data about the health and well-being

of Australian women to inform policy and service funding.

2.2 | Population

In 19926, 40 000 women in Australia were randomly selected to com-
plete self-reported surveys using the Australian Medicare database.
Surveys asked questions about all aspects of health and well-being.
Surveys were sent to the same women over a 17-year period in 1996,
1998, 2001, 2004, 2007, 2010 and 2013. The initial 40 000 women
were categorised into age groups based on their ages at the first sur-
vey in 1996. The categories were: ‘young’, born between 1973 and
1978 (aged 18 to 23 years in Survey 1), ‘middle aged’, born between
1946 and 1951 (aged 45 to 51 years old in Survey 1) and ‘old’, born
1921 and 1926 (aged 70 to 75 years old in Survey 1). This study
analysed the ‘middle aged’ group of women because they were more
likely to experience breast cancer and be at work.’ There were

13 715 ‘middle-aged’ respondents in the original 1996 survey who
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are broadly representative of the national population from the same
age cohort,) who would be experiencing similar life events and

challenges.

2.3 | Measurement

At each of the seven surveys, women in the ‘middle-aged’ cohort were
asked to indicate if they had been diagnosed with breast cancer, vari-
ous forms of other cancers or other major illnesses. Based on these
responses, the ‘middle-aged’ cohort was split into diagnostic groups

according to self-reported status of:

* Breast cancer
« Other cancer

+ QOther major illness (eg, stroke, cardiac)

Women diagnosed with breast cancer at any of the survey
points formed the ‘breast cancer’ group. Any women that did not
report a major illness, breast cancer or another form of cancer in
any of the seven surveys was placed in the ‘healthy group'. As data
were collected every 3 years, the exact date of breast cancer diag-
nosis was unknown. Accordingly, the first survey at which they
reported a breast cancer diagnosis was considered the ‘year' of
diagnosis.

At each survey, women were asked if they were in full-time work
(35 hours or more per week), part-time work (1-34 h/wk) or not in
paid work. The work status of ‘full-time work’ (FT), ‘part-time work’
(PT) and 'not in paid work' (NPW) was based on these responses.

2.4 | Dataanalysis

The workforce participation status for each survey point was matched
with year of breast cancer diagnosis. To determine if there was a
change in work status before and after a breast cancer diagnosis, the
reported work status (FT, PT or NPW) 3 years before the year of
breast cancer diagnosis was the ‘pre-diagnosis work status’ and work
status three years after the year of diagnosis was the ‘post -diagnosis
work status’. From the 1009 breast cancer cases, only the women
reporting a diagnosis in 1998, 2001, 2004, 2007 and 2010 (n = 608)
were included, as the ‘pre-diagnosis work status’ was not known for
the 1996 diagnosis group and the ‘post-diagnosis work status' was
not known for the 2013 diagnosis group. Of these 608 women,
n = 448 cases were included in the analysis, due to missing work sta-
tus data. Pearson's Chi-square analysis was used to determine if the
change in work status for women pre and post breast cancer was sig-
nificant at the 5% level.

Latent class analysis (LCA) identifies latent subgroups within a
population based on multiple observed variables.'® LCA assumes that
an underlying latent variable derived from a set of categorical,
observed indicator variables.*® In this study, the latent variable is

workforce participation and was measured by observed variables
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‘work status’ (FT, PT, NPW) at seven time points over the 17-year
period (from 1996 to 2013).

To reliably identify workforce participation patterns over time,
the analysis was restricted to participants who had at least three valid
survey observations for work status.'” LCA procedure identified
underlying subgroups of workforce participation patterns of women
with and without breast cancer, based on their work status. To ensure
reliable tracking of workforce patterns over the seven surveys, partici-

pant had to:

1 Be alive for all seven survey points and
2 Have indicated their work status in at least three out of the seven

surveys

SAS 9.4 (SAS Institute, 2014) was used to conduct the LCA proce-
dure which was developed by the Methodology Centre, Penn State
University.2° Two to seven latent classes were fitted. Five latent clas-
ses were found to have the best fit using the principle of best model
fit, parsimony and information criteria (Akaike's information criteria,
Bayesian information criteria and entropy).'® This created an LCA
model with the prevalence of each latent class. Each class was labelled
using the item response probability. The results from the LCA model
were then treated as an independent variable, and its association with
breast cancer and healthy status was explored.!® Regression analysis
was performed to assess the effect of breast cancer on workforce par-
ticipation patterns. Participants were then assigned to workforce par-
ticipation classes using the first maximum probability rule.!® The
latent class membership was then used as the dependent variable, and
multinomial regression was performed to determine the association
between workforce participation classes and other competing factors,
including area of residence, partner status, education, occupation, car-
ing responsibilities and other health conditions (diabetes, depression,
asthma and arthritis).

3 | RESULTS

3.1 | Characteristics of the study sample

The 13 715 women in the ‘middle aged’ cohort were categorised into
four groups, based on their reported health status. Women were
deemed eligible for the ‘healthy’ group if they did not report a cancer

diagnosis or other major illness over the 17 years of the surveys:

e Healthy group: n = 7297 (53.2%)

e Breast cancer group: n = 1009 (7.4%)

e Other cancer diagnosis group: n = 1245 (9.1%)
e Other major illness group: n = 4164 (30.4%)

The survey in which a breast cancer diagnosis was first reported
was considered the ‘year’ of diagnosis. The number of breast cancer
diagnoses reported at each survey was as follows: Survey 1 (1996)
n = 279; Survey 2 (1998) n = 94; Survey 3 (2001) n = 106; Survey

4 (2004) n = 109; Survey 5 (2007) n = 146; Survey 6 (2010) n = 153
and Survey 7 (2013) n = 122. The high number of diagnoses in Survey
1(279) is a result of the cumulative capture of breast cancer diagnosis
at any time before 1996.

3.2 | Workforce participation rates of women
before and after breast cancer diagnosis

Paid work status (FT, PT or NPW) before self-reported breast cancer
diagnosis was compared with the paid work status 3 years after breast
cancer diagnosis. This included self-employment. The overall partici-
pation in FT and PT work decreased, and the number of women NPW
increased over time. Women diagnosed with breast cancer in 1998
(average age 49.52) and 2001 (average age 52.51) were as likely or
more likely to be returning to pre-cancer FT work status. However, as
the age of diagnosis increased, the likelihood of returning to pre-
cancer FT work status decreased. For women diagnosed with breast
cancer in 2004 (average age 55.47), 40.5% were in FT work before
their diagnosis, but only 26.6% returned to FT work. Of the women
diagnosed in 2007 (average age 58.48), 36.6% were in FT work before
their breast cancer diagnosis, but only 21.4% returned to FT work. For
those diagnosed with breast cancer in 2010 (average age 64.78),
41.2% were in FT work prior to diagnosis, but only 16% returned to
FT work.

As shown in Table 1A, at each of the five timepoints, there was a
statistically significant reduction in workforce participation of women
after a breast cancer diagnosis (P <.001). Changes in work status
(reduced participation in FT, reduced PT work and increased NPW)
were associated with breast cancer diagnosis. Table 1A demonstrates
that the number of women NPW prior to a breast cancer remained
stable. However, there is an increasing number of women NPW after
their breast cancer diagnosis. Pre-diagnosis work status and post-
diagnosis work status were combined, and the results are presented
in Table 1B.

3.3 | Work patterns of women with breast cancer
compared with healthy age-matched women

There were n = 6589 women in the ‘healthy and ‘breast cancer’
groups combined (‘healthy’ n = 5756; 'breast cancer’ n = 833) which
were eligible to be a part of the LCA. The demographics of healthy
group and breast cancer group for latent class analysis are detailed in
Table 2A. Although there were statistically significant differences
between the groups, this occurred because of the high level of power
to detect true differences given the large sample sizes. However, the
differences were not considered to be clinically significant.

Five latent classes were selected based on the Akaike's informa-
tion criterion (AIC), Bayesian information criteria (BIC) and entropy, as
shown in Table 2B. The drop in G2 ratio relative to the drop in
degrees of freedom is substantial up to a five class model, with no real

improvement in fit with classes six and seven. Models less than five
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Workforce participation rates of women 3 years before and 3 years after breast cancer diagnosis (A) by survey and (B) combined across surveys

TABLE 1

2001 Diagnosis 2004 Diagnosis 2007 Diagnosis 2010 Diagnosis

1998 Diagnosis

n=119

n=79 n=112

n=71

n=:67

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

18 (26.9%) 18 (24.5%) 24 (33.8%) 16 (20.3%) 17 (21.5%) 37 (33.0%) 54 (48.2%) 32 (26.9%) 67 (56.3%)

15 (22.4%)

Not in labour force

(unemployed)
Part-time work (1-34 h/wk)

33(27.7%)
19 (16.0%)

48 (31.9%)
49 (41.2%)

34 (30.4%)
P=.001

24 (21.4%)

34 (30.4%)
41 (36.6%)

41 (51.9%)
P < .001

21 (26.6%)

31(39.2%)
32 (40.5%)

29 (40.8%) 22 (31.0%)
25 (35.2%)
P < .001

24 (35.8%)

27 (40.3%)

24 (33.8%)

P <.001

(37.3%)

25

25 (37.3%)

P <.001

Full-time work (35+ h/wk)

Significance

3 years post breast cancer diagnosis

Part-Time work No paid work

Full-time work

37 (22%)
47 (30%)

52 (30%)

86 (54%)

82 (48%)
26 (16%)
6 (5%)

Full-time work n = 171

3 years pre-breast cancer diagnosis

=159

Part-time work n

96 (81.5%)

16 (13.5%)
n=154

No paid work n = 118

n=180

n=114

448

Total N

classes lacked reliable estimation based on AIC and BIC.2* Models
with more than five classes had lower entropy scores; however, there
was little variance in the AIC and BIC scores.

The five latent classes generated for both groups combined
were reviewed for item response probabilities (FT, PT, NPW) and
assigned logical and distinctive labels, as shown in Table 2C. The
item response probability and percentage of each class are shown
in Table 2C and Figure 1. Latent classes 1, 2 and 4 were considered
more constant classes, because item responses probabilities were
close to 1 at all survey points (Class 1: [low 0.8055-high 0.9259];
Class 2: [low 0.6024-high 0.7813]; Class 4: [low 0.5237-high
0.9168]. However, in the transitional classes, item response proba-
bilities started close to 1 in surveys 1, 2 and 3, but in surveys 4 to
7, the item response probabilities were closer to 0. This pattern in
the transitional classes is likely to be reflective of age-related
retirement from the workforce. For all women, 27% were ‘mostly in
part-time work' over the 17 year survey timeframe, followed by
23% being ‘'mostly in fulltime work’ over the 17 years, 19% were
‘moving from full-time work to no paid work’, 16% were ‘mostly not
in any paid work’ over all the surveys and 15% were ‘moving from
part-time work to no paid work'.

The five latent classes were used as the independent variable,
and the dependent variable of ‘breast cancer’ or ‘no breast cancer’
(healthy) was used to compare the class of workforce participation
for women with breast cancer to healthy aged matched women.
Table 2D shows that the highest-class membership for healthy
women was ‘mostly in part-time work’ followed by ‘mostly in full-
time work'. Conversely, women with breast cancer were slightly
more likely to belong to the class of ‘mostly in full-time work’, then
‘mostly in part-time work’. Overall, there is a higher-class member-
ship of healthy women in the work participation classes (classes
1 and 2) than women with breast cancer. There is an almost equal
proportion of women with and without breast cancer transitioning
from full- time or paid work into no paid work. But the third
highest-class membership for women with breast cancer was ‘not
in paid work’, with this being the fourth highest for healthy women,
indicating that women with breast cancer were more likely to be

out of the workforce than healthy women.

3.4 | Impact of other factors on workforce
participation

Factors that may impact on workforce participation were analysed
using multinomial regression. The table in Data S1 presents the fully
adjusted model with the odds of being in a category other than
‘mostly in full-time work'. Workforce participation categories when
compared to the reference category, ‘mostly in full-time work’, were
found to be associated with area of residence, partnered status, edu-
cation, occupation and having a caring role. Those in remote / rural
areas were more likely to be ‘mostly not in paid work’ (OR = 0.647:
95% Cl, 0.441-0.950) or ‘moving from part-time work to no paid work’
(OR = 0.778; 95% Cl, 0.649-0.932) compared to those in urban areas.
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TABLE 2  Latent class analysis: (A) Demographics of healthy group and breast cancer group; (B) Model fit statistics for baseline latent models
for evaluation of workforce participation patterns in 6589 women (healthy and breast cancer groups): (C) Probability of being in work, over each

timepoint, according to five latent classes for 6589 middle-aged women (healthy and breast cancer groups); (D) Percentage of healthy group and

breast cancer group in each of the five latent classes

S Healthy Breast cancer
[n = 5756) (n=833) P value
Partnered Yes 85.9% 81.6% 001
No 14.1% 18.4%
Geographical location City/metro 35.3% 36.3% .738
Country/rural 64.7% 63.7%
Education None 16.7% 16.1% 705
School certificate 50.4% 49.5%
Post school qualifications 32.9% 34.3%
Occupation No paid work 1.5% 0.8% 09
Professional/management 37.7% 41.8%
Administration/sales 41.1% 38.6%
Trade 3.7% 4.1%
Manual work 14.7 13.0%
Other 14% 1.8%
B Degrees of
No. of classes G2 ratio freedom AIC BIC Entrophy
2 11205.78 2157 11 263.78 11 460.78 0.81
3 6177.79 2142 626579 6564.69 0.82
4 4728.20 2127 484620 5247.00 0.81
5 3558.59 2112 370659 4209.28 0.80
6 3091.20 2097 3091.20 3269.20 0.77
7 2659.93 2082 286793 357442 077
o Latent classes
Class 1 Class 2 Class 3 Class 4 Class 5
Moving from part-time Moving from full-time
Mostly not in paid Mostly in part-time work to no paid work Mostly in full-time work to no paid work
work (Constant) work (Constant) (Transitional) work (Constant) (Transitional)
(16%) (27%) (15%) (23%) (19%)
1996 Survey 1 0.8738 0.6207 0.7226 0.7013 0.8849
1998 Survey 2 0.9259 0.7790 0.7966 0.7786 0.9483
2001 Survey 3 0.8055 0.7338 0.6352 0.8886 0.8006
2004 Survey 4 0.8374 0.7801 0.4895 0.8978 0.5567
2007 Survey 5 0.8323 0.7791 0.3393 0.9168 0.2966
2010 Survey 6 0.8684 07813 0.1001 0.8578 0.0408
2013 Survey 7 0.9013 0.6024 0.0364 0.5237 0.0323
D Mostly in Mostly in Moving from Mostly notin Moving from part-time
part-time full-time full-time work paid work work to no work
work work to no work
Healthy 27.58% (1) 23.06% (2) 18.64% (3) 15.96% (4) 14.76% (5)
Breast cancer 23.67% (2) 24.38% (1) 15.11% (5) 19.8% (3) 17.04% (4)

Note: (Bracketed numbers present rank). Bold indicates that the 5 class model was chosen as the best fit.

Non-partnered women were more likely to be ‘mostly in full-time OR = 0.641; 95% Cl, 0.524-0.784), compared with partnered women.
work’ than any other category (OR = 0.367; 95% Cl, 0.285-0.472; Women with no education were more likely to be ‘not in paid work’
OR = 0.455; 95% CI, 0.375-0.552; OR = 0.272; 95% Cl, 0.207-0.359; than ‘mostly in full-time work’ compared to those with school level
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FIGURE 1 Five latent classes established using model fit statistics

(OR = 0.466; 95% Cl, 0.366-0.594) and post school (OR = 0.320; 95%
Cl, 0.239-0.427) qualifications. Being in professional / management
roles meant women were mare likely to be ‘in mostly full-time work’
then “mostly in part-time work” compared to women in trade / man-
ual work (OR = 2.449; 95% Cl, 1.941-3.092) or administration/sales-
based work (OR = 1.857; 95% Cl, 1.559-2.211). Women who pro-
vided regular (OR = 1.532; 95% Cl, 1.102-2.130) or occasional care
(OR = 1.944; 95% CI, 1.434-2.636) were more likely to be ‘moving
from part time to no paid work’ then those who do not provide care.
Chronic health conditions of arthritis (OR 1.450; 95% CI,
1.212-1.735), diabetes (OR 1.376; 95% Cl, 1.047-1.808) and
depression (OR = 1.537; 95% Cl, 1.259-1.875) were also associated

45

&

with being ‘mostly not in paid work’ categories other than ‘mostly in
full-time work’.

4 | DISCUSSION

4.1 | Main findings

This study has shown that some women with breast cancer have diffi-
culty participating in the workforce after diagnosis and treatment.
Workforce participation was significantly associated with having
breast cancer and other factors being partnered, having caring
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responsibilities, lower education, occupation type, diabetes, depres-

sion or arthritis.

4.2 | Participation in full-time work
Study findings were consistent with other studies that have found
factors associated with returning to work after breast cancer are
related to not having caring responsibilities, ! being in a professional
/ managerial role,'* having a comorbid chronic disease?® or less
education 21222

The LCA shows that healthy women and women that have ever
had breast cancer appear to have similar FT participation rates.
Being in the ‘mostly in full-time work’ class means that these
women had a high probability of being in paid work at all time
points. However, women that were working FT 3 years before their
breast cancer diagnosis had reduced work hours post diagnosis.
This appears to be inconsistent with the finding that women with
breast cancer were equally as likely to be in FT work as healthy
women across all surveys. Women may have been able to return to
FT work within 3 years of the diagnosis and so any time off work
was not captured. Furthermore, women may have had Stage 0 duc-
tal carcinoma in situ (DCIS) without treatment side effects and

k?2* or had a supportive work

were more likely to return to worl
environment enabling a return to work.2*® Women with higher
occupational status can have a faster rate of returmn to work.?”
These women may be in more autonomous work roles where there
are opportunities to change and modify their work demands and
output to better match their work capacity.?®

However, despite participation in FT work, there were a substan-
tial proportion of women who had difficulty returning to their previ-
ous FT role. Results suggest some women with breast cancer could
benefit from rehabilitation services after treatment, to help them

return to the workforce.

4.3 | Participation in part-time work

This study demonstrated that women with breast cancer consistently
have lower rates of participation in PT work compared to healthy
aged matched women. When comparing pre and post breast cancer
work status, there were women in PT work that did not return to paid
work. In this study, PT work was one to 34 hours per week. Although
most women in PT work maintained their PT status, the data could
not reveal if post-cancer PT work hours were reduced. This may indi-
cate another subgroup of women that need workplace rehabilitation

services.

4.4 | Not participating in paid work

Results highlighted that many women with breast cancer were NPW
and had a higher likelihood of this than healthy women. Work status
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prior to diagnosis is important, as 81.5% of the women that were
unemployed prior to breast cancer remained unemployed 3 years
after their breast cancer diagnosis. These findings are consistent with
a study that reported 2 years after treatment, the 20% of women with
breast cancer who had not retumed to work.?” Workplace or voca-
tional rehabilitation services may help women with breast cancer who
want to enter or return to the workforce. This study also found that
‘not being in paid work’ was significantly associated with other fac-
tors. It may be difficult to make workplace accommodations for
women with breast cancer retuming to work in trades and laboring
roles. For women that have caring roles, they are most likely to be
‘moving from part-time work to no paid work'. Therefore, the reasons
for not being in paid work could be many—poor health, difficulty find-
ing or performing work or choosing to gradually move out of the
workforce to take up volunteering or caring roles. Many women with
breast cancer may choose this life event to re-evaluate their roles and

move into retirement earlier than previously planned.??

4.5 | Clinical implications

Reduced participation in work or not being in paid work at all has
implications for the psychological and financial well-being of
women with breast cancer and their families. An Australian survey
by Breast Cancer Network Australia (2017) found the financial bur-
den from breast cancer was partially due to reduced household
income, with the total number of hours worked in a household
dropping 50% in the first year after diagnosis and 13% in the sec-
ond year.?® In this study, we found that 3 years post breast cancer
diagnosis, over 30% of women had not returned to their pre-cancer
hours of work. This demonstrates that reduced workforce partici-
pation after breast cancer is not a short-term problem. Clinicians
should be aware of the work status of breast cancer survivors, and
difficulties with return to work should be managed in a similar way
to any chronic illness requiring ongoing financial support and reha-

bilitation services.

4.6 | Study strengths and limitations

A strength of this study was the use of a large cohort of women sur-
veyed over multiple points in time from a longitudinal, nationally rep-
resentative sample study of women in Australia.’ However, this
study was limited by self-reported retrospective data, which did not
allow exploration of the type or stage of breast cancer diagnosis, can-
cer treatments undertaken or reasons for not returning to work.
Women were excluded from the LCA due to missing observations,
but these cases were likely to have had negligible impact on results. It
has been suggested that breast cancer survivors are more likely to be
highly educated which may influence work status compared to
healthy controls.2’ However, in this sample there was no difference
between level of education in the breast cancer group and the healthy
group (P = .705).
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Additional notes on study methods and limitations

Cancer diagnosis and work status are commonly collected through self-report, as
individuals know these details and this method is widely accepted in research. While linking to
medical or employment records could reduce error, this was not feasible given resource
constraints and the large sample size. Self-reporting, however, can introduce recall bias,
misclassification, and social desirability bias, and lacks clinical detail on cancer stage or
treatment. Missing data may also skew results if non-response relates to illness severity or
employment changes. Future studies could improve accuracy by linking surveys with registries,
validating subsets, and using sensitivity analyses. The dataset excluded workplace factors such
as environment, employer support, or job type, reflecting the study’s focus on participation
patterns rather than workplace determinants. Yet, these factors likely influence return-to-work
outcomes - flexible roles and supportive employers can ease reintegration, while demanding
jobs or a lack of accommodations may hinder it. Understanding these interactions remains an

important area for future research and is recommended for future studies.
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2.9 Updated evidence for the participation of Australian
women with breast cancer

Whilst there has been substantial growth in research about the work disability and work
participation of people with cancer in Australia, there is still only a small number of research
publications focusing purely on breast cancer. Since the publication of our paper in 2020, there
have been five additional studies examining return-to-work issues for Australian women with
breast cancer, with one of these being an additional study by this author contributing to this

thesis. The four other studies focused on women with breast cancer.

Thandrayen et al. (2022) examined the workforce participation of middle-aged people
with various cancers in Australia. From this, a breast cancer subgroup could be established.
The study found that 58% of women with breast cancer were engaged in paid employment, with
42% working full-time. This contrasts with a participation rate of 71% among individuals without
a prior cancer diagnosis, with 55% of them employed full-time. The study also revealed that
women diagnosed with breast cancer less than five years previously were 1.2 times more likely
not to be actively participating in paid work, while those five or more years post-diagnosis were
1.1 times more likely not to be actively participating in paid work. These findings are similar to

our study (Lewis et al., 2020).

A study by Kim et al. (2022) found that work conditions changed for one-third of breast
cancer survivors after treatment, resulting in reduced income and fewer working hours.
Correspondingly, the rates of part-time employment and retirement increased. These findings
are similar to our study (Lewis et al., 2020). Survivors with depression had approximately four
times higher limitation scores in their work performance compared to those without depression.
Higher at-work productivity losses were associated with a current diagnosis of depression (Kim

etal., 2022).
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Sheppard et al. (2023) reported on an intervention, “Beyond Cancer,” to support breast
cancer survivors to return to health, wellness, and work. Participants showed significantly
greater improvements in work capacity compared to the usual care group (65.5% vs. 32.5%).
Although there was an improved return-to-work rate for breast cancer patients, this was not

significant.

Lloyd et al. (2025) used the Productivity Adjusted Life Year (PALY) metric to determine
the loss of work productivity due to breast cancer among working-age Australian women. The
PALY metric captures the impact of disease on people's work productivity, arising from
unemployment, days off work, reduced work efficiency, and premature death. The findings
revealed that breast cancer accounts for over 16,000 PALYs lost, equating to AU$3.3 billion in
lost GDP over the 10 years following diagnosis, or AU$1.4 billion in lost wage earnings. This
study has added a monetary value to the reduced return to work outcomes, whereas other

studies have purely identified reduced work performance and participation (Lloyd et al., 2025).

Additionally, an article written by a life insurer discussed the need for a better
understanding of the complex needs of cancer survivors, and how rehabilitation services
through a multidisciplinary team were needed to support return to work for people with cancer
with income protection and disability insurance claims (Daniels, 2023). Daniels (2023)
acknowledges that insurers use a range of factors to estimate when an individual may return to
work, but still there remains a need to understand why some people with cancer return to work
within the deferred period, some remain at work during and between treatments, others return
to work months or years after treatment finishes, yet some are never able to return to work
(Daniels, 2023). The article highlights ‘chemo brain’ as one of the cancer side effects that is
difficult for insurers to manage and substantially contributes to claimants' reduced work
capacity (Daniels, 2023). The paper we published did not explore the reasons behind the

reduced workforce participation rates of women with breast cancer, of which cognitive changes
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have been highlighted as a concern and a related factor. The reasons for not participating in
work are unclear from the methodology we used. International research shows cognition could
be one of these areas that is unexplored and hard to define. Further exploration of this is

needed.

2.10 Key findings

This chapter has examined the complex effects of breast cancer on women's
participation in the workforce in Australia. It highlighted significant progress in women's
employment over recent decades, the health issues that influence their work, and the specific
challenges women with breast cancer face. Using data from the Australian Longitudinal Study
of Women’s Health, the publication showed that breast cancer negatively affects Australian
women's workforce participation, with 48% of full-time workers returning to full-time work,
while 52% either returned to part-time work or were not in paid employment. Latent class
analysis identified five groups. Women with breast cancer were more likely to belong to the
'mostly full-time work' and 'mostly not in paid work' groups compared to healthy women. Odds
ratios indicated that women in remote areas, those who are partnered, less educated, or have
chronic health conditions, are more likely to be 'not in paid work.' Our research revealed that
women with breast cancer need support to return to work, but face challenges accessing
services. The chapter provided insights into the lower workforce participation rates among
women with breast cancer and emphasised the importance of targeted interventions. It sets the
stage for further analysis and discussion on understanding survivor aspects that most influence

return to work and contribute to decreased work participation.

51



CHAPTER 3: SCOPING REVIEW OF BREAST CANCER,
COGNITIVE CHANGES AND WORK

3.1 Introduction

This chapter explores one of the potential reasons why women may have trouble
returning to employment after breast cancer: impaired cognition. Cognition underpins all
human activity, enabling individuals to interpret information, make decisions, and carry out
tasks essential for personal, social, and occupational function. From simple routines to
complex problem-solving, cognitive processes form the foundation of how we operate and
engage in meaningful activities. Although cognitive changes following breast cancer are often
subtle, they can have a significant impact on work performance. The chapter aims to address
the question: How do cognitive changes impact the work participation and performance of
women with breast cancer? To answer this, it begins with an examination of the aetiology and
neuroanatomical changes associated with breast cancer and related interventions. This
provides a foundation for understanding the condition before presenting a scoping review of
international research conducted from January 2000 to December 2020, which explores the

impact of cognitive changes on work performance and participation:

Lewis, J., & Mackenzie, L. (2022). Cognitive changes after breast cancer: a scoping
review to identify problems encountered by women when returning to work. Disability

and Rehabilitation, 44(18), 5310-5328. https://doi.org/10.1080/09638288.2021.1919216

An updated review of the literature from January 2021 to May 2025 is presented after the

published scoping review.
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3.2 Cognitive changes - Difficult to see and even
harder to explain

Using data from the Australian Longitudinal Study of Women’s Health (ALSWH), the previous
chapter confirmed that breast cancer negatively impacts Australian women's workforce
participation (Lewis et al., 2020). The ALSWH primarily collected quantitative data through
surveys for descriptive statistical analysis. The final survey question invited participants to
share additional information with the following prompted question: “Have we missed anything?
If you have anything else you would like to tell us, please write on the lines below.” Although this
question provided an opportunity for women with breast cancer to offer further insights,
responses were optional and varied widely in content and detail. As a result, these qualitative
responses were not included in the ALSWH study in Research Stage One, presented in Chapter
2 (Lewis et al., 2020). However, those written responses from women with breast cancer were
analysed by Campbell et al. (2024), who confirmed that breast cancer survivors who responded
experienced ongoing effects post-diagnosis and treatment, including changes in work ability

and cognition, with comments such as:

e “ldid not retire of my own volition. | was replaced in my casual job when | had breast

cancer” (804282).

e “Because of the cancer treatment, my mind was dull and confused...| was unable to

carry out all of my work duties, and | felt sleepy whilst | was working” (813396).

Campbell et al. (2024) concluded that while breast cancer is increasingly defined as a
chronic disease, the experiences reported by women in the survey suggested they received little
follow-up or continued professional support. The women with breast cancer in the Lewis et al.
(2020) and Campbell et al. (2024) studies were from the 1996 to 2013 cohort. Since then, there

has been increased awareness and services developed for some side effects, such as
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lymphoedema. Across Australia, there are many lymphoedema clinics in both state health
services and private clinics. Early screening and assessment, as well as clinical guidelines,
have been developed to improve physical and functional outcomes for women with breast
cancer (NSW Agency for Clinical Innovation, 2018). While this is positive news, cognitive
changes have not received the same attention or increase in service delivery. The root cause is
likely that lymphoedema can be seen and objectively measured, whereas cognitive deficits are
harder to ‘see’ and measure objectively. There are issues around the veracity of self-reported
symptoms (Smidt et al., 2016), resulting in evaluation difficulties. Cognitive changes after
breast cancer have been described by women as a ‘hidden disability, which is difficult for others
to detect and even harder for women to explain (Lewis et al., 2016; Player et al., 2014).
Increased recognition of this issue might start with exploring research that demonstrates the
aetiology and neuroanatomical background of cognitive impairments after breast cancer and
therefore provide more propositional evidence of cognitive changes. Further awareness of the
challenges women experience post-breast cancer treatment is needed, particularly as this side

effect can substantially impact quality of life and work capacity.

3.3 Prevalence of cognitive changes in women with
breast cancer

Research indicates that cognitive impairment rates among breast cancer survivors vary
significantly depending on the assessment method used. Self-report prevalence figures are
notably higher, with 44% of survivors reporting cognitive issues, compared to 16% identified
through short cognitive screening tools and 21-34% through neuropsychological test batteries
(Whittaker et al., 2022). Synthesised findings suggest that approximately one in three breast
cancer survivors may experience clinically significant cognitive impairment, with self-reports

reflecting a higher prevalence based on patient experiences (Whittaker et al., 2022).

54



The incidence of cancer-related cognitive impairment among breast cancer patients undergoing
chemotherapy ranges widely from 12% to 82%, highlighting the variability in reported cognitive
changes based on treatment received. Kanaskie & Loeb (2015) found that 16% to 50% of women
experience cognitive symptoms post-chemotherapy. Dhillon (2014) estimated that overall, 17%
to 75% of women with breast cancer experience cognitive decline, while Janelsins et al. (2014)

suggested a prevalence of 12-82%.

These variations are likely due to differences in study designs, timing of assessments,
patient populations, treatment regimens, and methods for assessing cognitive function. Since
cognitive changes are primarily self-reported and there is no compulsory registration, the actual
prevalence could be higher. Additionally, challenges in defining and diagnosing cognitive

impairment further complicate establishing accurate prevalence rates.

3.4 Severity of cognitive changes

The International Cognition and Cancer Task Force (ICCTF) Guidelines (Wefel et al.,
2011) indicate parameters for a diagnosis of cognitive impairment based on neuropsychological
testing (see 1.5). However, there remains a lack of recognition of self-reported experiences
using these criteria, despite cognitive changes most often being described according to how
women subjectively report the symptoms affect their function. These changes are often
depicted on a spectrum, which includes subtle, mild, moderate, or severe. They encompass
alterations in attention, concentration, memory, executive functioning, and processing speed
(Fleming et al., 2023). On the mild end of the spectrum, women report difficulties with word
finding, forgetfulness, and being easily distracted from tasks. On the moderate to severe end,
women report impaired attention and judgment that affects safety, thereby limiting their ability
to drive, work, or care for others. There are no standardised definitions for each of these

categories. Severity can also be indicated through changes in neuropsychological test scores.
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Although patient-reported cognitive complaints hold significant clinical importance,
neuropsychological testing offers objective evaluations across various cognitive domains. Yet,
neuropsychological test results for women with breast cancer fail to reliably correlate with their

self-reported cognitive impairment (Lange et al., 2019).

The timing of cognitive assessments could also impact definitions of severity. If women
had high cognitive capacity before breast cancer, this would not be known. Clinicians and
researchers only begin testing cognition once a diagnosis or treatment has commenced.
Neuropsychological tests could show cognitive test results within ‘normal’ limits, resulting in
the woman’s test results not meeting the threshold for a diagnosis of cognitive impairment.
However, if the woman’s functioning was ‘above average’ before breast cancer, then a drop after
diagnosis of breast cancer to the ‘average’ or ‘normal’ categories could have significant
implications for performing everyday activities, particularly work tasks. This reduction in
cognitive capacity, which manifests in difficulty performing everyday tasks women typically did
‘automatically’ before breast cancer, is not captured in objective neuropsychological test
scores. Hence, there is scepticism among some health professionals regarding the broad
adoption of the ICCTF guidelines. In summary so far, the challenges with cognitive assessments
in women with breast cancer are already becoming evident and will be addressed further in the

next chapter.

3.5 Duration of cognitive changes

A question many women with breast cancer ask when they experience cognitive changes
is: “Willit get better?” The research indicates that generally, the initial acute experience of
cognitive changes, which often starts during treatment, is the most severe. Cancer-related
cognitive changes may improve, but very often do not resolve or return to ‘normal’. A prospective

longitudinal study (Collins et al., 2014) compared cognitive functioning using
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neuropsychological test scores in breast cancer patients one year after chemotherapy with
healthy individuals. The study found that one-third of the breast cancer patients with impaired
cognition immediately after chemotherapy still had impairments 12 months later (Collins et al.,
2014). Persistent cognitive changes have been shown in multiple studies for more than 12
months. Wagner et al. (2020) also found that women who had been treated with chemotherapy
and/or endocrine (hormone) therapy still had cognitive impairments 12 months after treatment
(Wagner et al., 2020). Furthermore, Schmidt et al. (2018) reported that 36% of women in that
study continued to report cognitive difficulties five years after completing treatment. Multi-site,
longitudinal studies are recommended to determine the permanence of these longer-term

cognitive effects and the severity over time.

3.6 Assumptions about the causality of cognitive
changes

Historically, two basic assumptions underpinned studies on cognitive changes following
cancer, driven largely by methodological and ethical concerns. First, it was assumed that
women with breast cancer had normal cognitive functioning before treatment. Second,
chemotherapy was believed to be the sole agent responsible for cognitive changes, as
supported by neuropsychological testing and imaging studies (Ahles et al., 2012). This
perspective was formed by reports from people with cancer about diminished cognitive abilities
typically emerging during or shortly after chemotherapy (Kanaskie & Loeb, 2015; Munir et al.,
2010, 2011; Von Ah, Habermann, et al., 2013). Consequently, terms like ‘chemo brain’ and
‘chemo fog’ gained popularity (The Cancer Council Australia, 2023; Vardy & Dhillon, 2010; Wefel

etal., 2011).

Collecting data about cognitive performance post-breast cancer diagnosis but pre-

treatment presents ethical challenges. Delaying treatment for the sake of cognitive assessment
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data could be considered harmful. Additionally, receiving a life-threatening diagnosis like breast
cancer can evoke psychological and emotional responses which may impact cognitive function
and confuse the cognitive assessment results. Despite this, some studies have successfully
assessed cognition before any cancer treatment or surgery. These studies revealed that 20-30%
of women demonstrated lower-than-expected cognitive performance, relative to age and
education, and these impairments were not attributable to psychological factors (Ahles et al.,
2008; Tager et al., 2010; Wefel et al., 2004), prompting researchers to consider other biological
and genetic contributing factors. As research has advanced, it has become clear that cognitive
changes in women with breast cancer are multifactorial in origin (Ahles et al., 2012; Janelsins et
al., 2014; Oliva et al., 2024). Consequently, there is a growing consensus to move beyond the
narrow framing of ‘chemo brain’ and ‘chemo fog’ in favour of more inclusive terminology, such

as ‘cancer-related cognitive changes.

3.7 Aetiology of cognitive changes in women with
breast cancer

Teasing apart the impact of various cancer and treatment-related agents on cognition is
not easy. The causes of cognitive changes after breast cancer are complex and often
interconnected. This section describes the possible underlying causes of cognitive changes

after breast cancer, linked to drug therapy, biological factors, and affective disorders.

While there is growing evidence that cognitive changes after cancer can impact
individuals with hormone-based cancers, especially women, there are additional drug and
biological factors linked to changes in cognition. This may explain why women have been vocal
in expressing the challenges they experience, as they are known by the medical profession to
frequently report cognitive symptoms (Smidt et al., 2016). Women are also the studied

population regarding cognitive changes after cancer.
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3.7.1 Drug therapy factors

3.7.1.1 Chemotherapy

Altered cognitive function has been associated with adjuvant chemotherapy. Studies
have shown that chemotherapy can impact cognitive function due to a complex interplay of
direct and indirect biological mechanisms affecting the central nervous system in three ways.
Firstly, chemotherapy triggers an inflammation response in the body, increasing cytokines (e.g.
tumour necrosis factor), C-reactive protein and lymphocytes (Fleming et al., 2023). Through
blood tests, research has shown an association between these inflammatory markers and
reduced cognitive performance at the end of chemotherapy treatment (Janelsins et al., 2022;
van der Willik et al., 2018). Secondly, although the blood-brain barrier is designed to filter
foreign chemicals and agents to prevent entry into the brain structure, animal studies have
shown that some chemotherapy drugs have crossed the blood-brain barrier and caused cellular
changes (Vardy & Tannock, 2007). It is thought that the neurotoxicity of chemotherapy causes
direct injury to neurons and neurotransmitter levels. Thirdly, itis also believed that
chemotherapy could cause blood clotting in the small vessels of the CNS. This microvascular
damage leads to reduced oxygen to the CNS, culminating in cognitive impairment (Seigers &

Fardell, 2011).

In a recent French study (Lange et al., 2023), researchers assessed cognitive functioning
in women with breast cancer and healthy age and education-matched women. Neuro-
psychological tests and self-report questionnaires were administered before treatment, one
year and two years after diagnosis. After adjustment, women with breast cancer had lower
baseline scores in working memory, processing speed, and attention compared to healthy
controls, and these differences remained statistically significant over follow-up for working
memory and processing speed. Executive function scores were similar between groups at

baseline but decreased at year one among breast cancer patients. Self-reported difficulties
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also increased in the breast cancer group at one year (Lange et al., 2023). The study shows that
cognitive changes in women with breast cancer are measurable and can begin before
treatment, implying an aetiology other than chemotherapy and persisting over time. The study
also highlights persistent deficits in working memory and processing speed, indicating that
certain cognitive functions are more vulnerable and may continue to be impaired over time. The
decline in executive function also suggests that changes could worsen, possibly because of
additional treatment, ongoing stress, or biological changes related to cancer. More severe
cognitive impairments have been linked with chemotherapy that has higher doses and more
cycles. It has also been linked with certain chemotherapy regimens, particularly
cyclophosphamide, methotrexate and 5-fluorouracil (CMF). However, Vardy & Dhillon (2010)
have indicated that current chemotherapy treatments are considered less toxic and, as such,

more recent studies report a lower incidence of impairment with the CMF regimen.

3.7.1.2 Endocrine (hormone) therapy

Research has found a possible causal link between cognitive decline and anti-hormonal
drugs used to reduce oestrogen in women with oestrogen-positive receptor breast cancers.
Oestrogen has a positive impact on biological systems and supports cognitive function.
Oestrogen receptors provide neuroprotection in the brain. Oestradiol is known to enhance
neuroplasticity. However, aromatase inhibitors (e.g. Exemestane) used with post-menopausal
women and selective oestrogen receptor modulators/agonists (e.g. Tamoxifen) can cross the
blood-brain barrier, impacting oestrogen receptor expression and reducing neuroprotection,
leading to a possible decline in cognition. Women are prescribed these medications for 5-10
years after diagnosis, but many women choose to stop this medication due to side effects,
including decreased cognitive function (Fardell, et al., 2023). Recent evidence shows that
endocrine therapies may predominantly affect verbal memory and processing speed (Oliva et

al., 2024). However, establishing a direct causal link between oestrogen-reducing drugs and
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cognitive impairment is difficult, as most women receive hormone treatment after other

treatments (surgery, chemotherapy, and radiation therapy).

The Tamoxifen and Exemestane Adjuvant Multinational Trial (Lee Meeuw Kjoe et al.,
2023; Schilder et al., 2010) included women with breast cancer who had received
chemotherapy. Survivors were then treated with Exemestane for 5 years (n = 114) or received
sequential treatment consisting of 2.5 years of Tamoxifen followed by 2.5 years of Exemestane
(n=92). Neuropsychological performance was evaluated before starting endocrine therapy,
after one year (short-term follow-up), and at five years (long-term follow-up). A control group of
120 healthy individuals was assessed at the same intervals. After adjusting for age, 1Q, attrition,
menopausal symptoms, anxiety/depression, and fatigue, at one year, Schilder et al. (2010)
found that the women who received Tamoxifen experienced more cognitive problems than
those who received aromatase inhibitors, when compared with healthy controls (Schilder et al.,
2010). A further study at five years (Lee Meeuw Kjoe et al., 2023) showed the sequential
treatment group had declines in verbal memory compared to the control group. Additionally,
compared to the Exemestane-only group, the sequential group showed short-term declines in
information processing speed, executive function and verbal memory. The Exemestane group
did not exhibit cognitive decline compared to the control participants. The reduced cognitive
function measured in those who had Tamoxifen, both alone and after switching to Exemestane,
suggests that Tamoxifen may have lingering cognitive effects. These findings, if validated,
indicate that Tamoxifen may have more detrimental cognitive effects than Exemestane (Lee

Meeuw Kjoe et al., 2023).

3.7.1.3 Effects of anaesthesia (surgery)

While a healthy human brain is resilient to the effects of general anaesthesia and
surgery, postoperative cognitive dysfunction (POCD) can be a major perioperative complication

for some individuals (Guran et al., 2022). There is substantial research supporting a link
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between cognitive impairment and those who undergo cardiovascular and other extensive
surgical procedures (Belrose & Noppens, 2019; Berger et al., 2018). The causal links between
general anaesthetics and cognitive decline are complex and still contested, but there are
indications that changes to Tau protein, inflammation, calcium dysregulation, and

mitochondrial dysfunction are possible causes (Belrose & Noppens, 2019).

POCD is associated with poor postoperative outcomes, including delayed recovery,
prolonged hospital stays, loss of work, and increased medical expenses. Risk factors for POCD
include general anaesthesia, surgical stress, advanced age, pre-existing cerebral, cardiac, or
vascular diseases, preoperative mild cognitive impairment, low educational level, and a history

of alcohol abuse (Guran et al., 2022).

Three studies show that approximately 20% of breast cancer patients who have
undergone surgery but have not yet commenced chemotherapy or other drug therapy already
have cognitive impairment (Ahles et al., 2008; Jansen et al., 2011; Wefel et al., 2010). This could
indicate that POCD is revealed through neuropsychological tests, or there could be other
aetiologies contributing to cognitive impairments. Guran et al. (2022) raises concerns about
women with breast cancer who undergo surgery as part of their cancer treatment regimen, but
already have cognitive impairments before surgery, particularly due to chemotherapy. This
could be relevant for women undergoing surgery, both before other treatments and for
reconstructive purposes later in the survivorship stage. The studies show that perioperative
mild cognitive impairment is a risk factor for developing POCD and thereby could be linked to

worsening cognitive symptoms for some women with breast cancer (Guran et al., 2022).

3.7.1.4 Radiation therapy

Radiation therapy as a causal factor for cognitive changes in women with breast cancer
is rarely discussed. Shibayama et al. (2014) found that breast cancer patients who received
local radiotherapy (having already undergone surgery) and were seven months post-diagnosis
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had lower cognitive function, specifically in immediate verbal memory and delayed recall, as
assessed using the neuropsychological test Wechsler Memory Scale-Revised (WMS-R),
compared to women with breast cancer who had not received radiotherapy. The cognitive
impairment was partially mediated by higher plasma interleukin (IL)-6 levels. These findings
suggest that radiotherapy may indirectly affect cognitive function through increased
proinflammatory cytokines, particularly IL-6 levels. In 2019, these authors furthered their study
with this breast cancer group and found that after 3 years, IL-6 levels had reduced and scores
on verbal memory and delayed recall had improved (Shibayama et al., 2019). The recent study
did not indicate whether women were on endocrine therapy at the follow-up assessments.
Although this suggests that radiation therapy may be linked to cognitive decline for a short

period during and after treatment, there are other possibilities linked to other therapies.

3.7.2 Biological factors

3.7.2.1 Inflammation markers

Biological markers in breast cancer patients, particularly serum inflammation, can be
measured through blood tests. As previously outlined, research has linked increased
inflammation markers during and after chemotherapy to reduced cognitive function in women
with breast cancer (Fleming et al., 2023). This could be due to the chemotherapy increasing the
inflammatory response in the body, altering the blood-brain barrier, and allowing the toxicity of
the chemotherapy to affect brain function. However, biological and cognitive assessments
conducted before chemotherapy and other treatments have provided significant insight into
cancer-related cognitive changes. commence. Booth et al. (2006) found that various cytokine
levels were elevated in women with breast cancer before chemotherapy commenced and then
two years after treatment (Booth et al., 2006). Researchers measured inflammatory markers like
C-reactive protein (CRP) and interleukin-6 (IL-6) at diagnosis, before any treatment, and found

that high levels of these markers were associated with cognitive impairments, such as memory
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and processing speed issues, two years later. This suggests that elevated inflammation levels
prior to any treatment starting could be a predictor of long-term cognitive problems (Duivon et

al., 2024).

3.7.2.2 Genetic indicators

Genetic risk factors for cancer-related cognitive changes after breast cancer have been
explored based on their involvement in other neurodegenerative diseases. The -4 allele of the
apolipoprotein E (APOE) gene is the strongest and most well-established genetic risk factor for
Alzheimer’s disease (Fleming et al., 2023). The APOE gene assists with neuronal repair and
plasticity after injury (Ahles et al 2012). Various studies have shown that people with the APOE
gene appear more vulnerable to cognitive impairment through head injury, cardiac bypass
surgery and dementia (Vardy & Tannock, 2007). A study by Ahles et al. (2003) found that women
with breast cancer who had chemotherapy and carried the APOE gene had lower cognitive
function than those without the gene (Ahles et al., 2003). It is possible that a genetic disposition
could explain why there is only a subgroup of women who experience cognitive changes after

breast cancer.

3.7.2.3 Menopause

Chemotherapy treatment for breast cancer often induces early menopause, which
reduces levels of oestrogen in the body. Oestrogen serves as a neuroprotective agent. Studies
have been inconclusive about the relationship between chemotherapy-induced menopause
and cognitive impairment. Some studies show a decline in cognitive capacity in those who had
chemotherapy-induced menopause (Hermelink et al., 2007), whereas others show no link
(Vardy & Dhillon, 2010). The influence of a woman's hormonal status before chemotherapy
treatment may be significant to cognition. Sudden changes in circulating oestradiol, such as
those caused by chemotherapy-induced amenorrhea in premenopausal women, can

exacerbate the cognitive effects of subsequent endocrine therapy (Ganz & Van Dyk, 2020). In
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postmenopausal women who start endocrine therapy with already low levels of circulating
oestradiol, the effects are likely to be different but may be confounded by age-related cognitive

decline, which could also be worsened by chemotherapy (Wagner et al., 2020).

3.7.2.4 Ageing process

Older adults diagnosed with cancer frequently have lower cognitive reserve, frailty, and
comorbidities, including neurodegenerative disorders such as dementia (Ahles et al., 2012;
Magnuson et al., 2021). A recent study (Root et al., 2023) examined cognitive functioning in
older female breast cancer survivors compared to women without a history of cancer, focusing
on how these abilities change with age. Women aged 60 to 89 at the time of diagnosis were
assessed over two years. Cognitive performance declined with age in both groups. However,
women less than 75 years old demonstrated significantly lower performance in areas such as
memory, attention, processing speed, and executive functioning when compared to controls.
These differences were not observed among women aged 75 and older. The study also found
that greater accumulation of age-related health deficits was associated with poorer cognitive
outcomes in survivors, particularly in the under 75 years subgroup. These findings suggest that
age-related health decline may contribute to cognitive impairment in breast cancer survivors

(Root et al., 2023).

3.7.3 Affective factors

3.7.3.1 Anxiety and depression

Questions have been asked about whether cognitive impairments are the result of
affective disorders, such as anxiety and depression. Distress is a broad construct, covering a
wide range of emotions related to symptoms of depression, anxiety and adjustment disorder
(Dinapoli et al., 2021), which women may experience throughout their breast cancer

experience. Learning of a cancer diagnosis could certainly alter mood, which could affect sleep
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and other physiological functions. Worry and concern about mortality, the future, and
treatment could bring about anxiety and depression. The rate of anxiety and depression in
women with breast cancer is estimated at between 10 and 30%, depending on the study
population, study design, and choice of measures (Dinapoli et al., 2021). These psychological
conditions could be present individually or cumulatively at any time during a breast cancer
experience and therefore exacerbate cognitive impairments (Park et al., 2023). However,
studies have shown that self-reported distress, anxiety and depression only correlate with self-
reported cognitive impairments, but not with neuropsychological test results (Jansen et al.,
2011; Tager et al., 2010; Vardy & Tannock, 2007). A recent study also found that increased
symptoms of depression and anxiety were associated with worsened self-reported cognitive
function scores, suggesting a direct link between emotional distress and cognitive decline in
this population (Liu et al., 2024). Overall, research consistently finds that higher levels of
depression and anxiety correlate with greater perceived cognitive dysfunction in breast cancer

patients.

3.7.3.2 Fatigue

Research has indicated that fatigue and cognitive changes are not mutually exclusive
side effects of breast cancer, but rather interrelated, with fatigue being a possible causal factor
of cognitive changes (Joly et al., 2019). In fact, fatigue has been described as the most
troublesome side effect of breast cancer. Although it has been described here under ‘affective
factors’, its origin can be multifactorial, but it is not the focus of this thesis. In summary, the
cause of fatigue has been linked with side effects of all breast cancer treatments (i.e.,
chemotherapy, radiation therapy, hormone therapy) due to a range of biological changes,

including cancer-related anaemia (Joly et al., 2019), which reduces haemoglobin levels.

Cancer-related fatigue is different from normal fatigue in that it persists despite adequate rest

or sleep (Miura et al., 2016). Like depression and anxiety, fatigue is a subjective phenomenon
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that must be evaluated using self-report measures. Similar to anxiety and depression, thereis a
strong association between self-reported increased fatigue and cognitive problems, but no
correlation with objective neuropsychological test results (Castellon et al., 2004; Vardy &

Tannock, 2007).

Fatigue is recognised as a multidimensional concept, manifesting in various forms:
physically (e.g., reduced physical performance), affectively (e.g., decreased interest), and
cognitively (e.g., impaired concentration or attention). This classification differentiates
expressions of tiredness based on physical functioning and sensations, emotional states, and
cognitive difficulties (Miura et al., 2016). Research has now recognised that the presentation of
groups of symptoms may contribute to fatigue and cognitive changes and is now being

evaluated as a ‘symptom cluster’.

3.7.3.3 Symptom clusters

The above literature has highlighted that, in addition to cognitive changes, women with
breast cancer could experience other side effects from breast cancer and its treatment. The co-
occurrence of two or more related symptoms in cancer survivors is known as a ‘symptom
cluster’. Previous research has documented symptom clusters, particularly for sleep, fatigue,
and mood disturbances. Many of these symptoms exist independently or secondarily to

cognitive changes.

Symptom clusters in breast cancer patients could arise from shared biological
mechanisms, including inflammatory processes, elevated cytokine levels, immune responses,
and the activation of the sympathetic nervous system and the hypothalamic-pituitary-adrenal
axis (So et al., 2021). Identifying a single causal pathway is challenging due to variability in
symptom cluster inclusions across studies (e.g., fatigue, pain, and depression versus fatigue,

pain, depression, and sleep (So et al., 2021).
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Depression and anxiety significantly impact cognitive function, overall well-being, and
treatment adherence in breast cancer patients. These psychological factors can lead to a higher
symptom burden and poorer quality of life outcomes. Notably, depression and anxiety may
persist long after cancer treatment, continuing to affect cognitive function during survivorship.
This highlights the importance of early identification and management of psychological distress

to mitigate long-term cognitive effects (Fardell et al., 2023).

3.8 Neuroanatomical imaging evidence of cognitive
changes

Magnetic resonance imaging (MRI) and positron emission tomography (PET) studies
have shown specific functional and structural changes in the brain that could help explain
cognitive changes in women with breast cancer. Breast cancer survivors report frustration at the
lack of acknowledgment they receive from many health professionals when they report
cognitive difficulties (Becker et al., 2015; Player et al., 2014; Smidt et al., 2016). Functional MRl
(fMRI) scans the brain while the subject performs a task (usually as part of a standardised
neuropsychological test), such as a memory task. The images from the fMRI studies provide a

potential explanation for why cognitive symptoms may exist (Ferguson et al., 2007).

A study by Silverman et al. (2007) compared two groups of women who had breast cancer 5-10
years earlier; one group had chemotherapy and the other had not. Some of the women treated
with chemotherapy had also taken Tamoxifen. PET scans were taken during short-term memory
and verbal recall tasks. Forthe non-chemotherapy group, scans showed brain activation in the
parietal and occipital cortex. In comparison, the chemotherapy group showed atypical and
increased activation of the inferior frontal cortex and posterior cerebellum area. This

demonstrates that it may be possible for women breast cancer survivors to recruit alternate or
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additional brain areas to perform a specific task, thereby compensating for subtle changes in

coghnitive ability.

Chiamalheragy Mo Chamomasapy

Abnomal activalion in indenor brontal cortaor in CTh-treated survivars when perdorming warking mesmiorny

Figure 3.2: Activation associated with short-term recall in chemotherapy-treated (left) and untreated (right) subjects.
(Image used with permission of Professor Daniel Silverman, UCLA.)

Ferguson et al. (2007) conducted a study using fMRI images of 60-year-old monozygotic
twins during a working memory task with incrementally increasing levels of difficulty. Twin A had
breast cancer and had undergone chemotherapy, while Twin B had neither breast cancer nor
any chemotherapy exposure. Although the twins did not differ in task performance accuracy, the
fMRI revealed stark differences in brain activity. Twin A exhibited an expanded spatial extent of
brain activation in the cortical regions but decreased activation in the mid-frontal regions

compared to Twin B.

1-back = 0-back 2-back > 0-back 3-back > 0-back

Figure 3.3: A - Twin treated with chemotherapy. B - Twin who did not receive chemotherapy.
(Image used with permission of Robert Ferguson, Andrew Saykin, and Tim Ahles, Memorial-Sloan Kettering, NY, as
advised by Dr Haryana Dhillon)
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Like Silverman et al. (2007), this increase in the recruitment of different areas of the
brain to complete a task could be viewed as a compensatory strategy for neural dysfunction.
Additionally, Twin A had more white matter hyperintensities (indicating possible damage to
blood vessels or myelin sheaths) compared to Twin B. Notably, Twin A was a carrier of the APOE
gene and had also taken Tamoxifen. Therefore, the extent to which these neuroanatomical
changes are purely due to chemotherapy is unknown, as other causal factors such as aging and

genetics may play arole.

Inagaki et al. (2007) used MRI scans to compare the brains of healthy women and those
who had various regimes/combinations of chemotherapy treatment for breast cancer. This
study found that there was decreased brain volume in the grey and white matter of women who
had had breast cancer one year after chemotherapy treatment, but not after three years. The
areas of the brain affected were the superior and frontal gyri, parahippocampal gyrus,
cingulated gyrus and precuneus. These areas are associated with attention, visuospatial and
memory function, which coincide with the cognitive problems self-reported by women with

breast cancer after treatment and measured on neuropsychological tests.

Vardy et al. (2019) performed an increasingly difficult graded neuropsychological test
under fMRI conditions. The study found that women who received chemotherapy and had self-
reported cognitive impairment demonstrated increased frontal activation compared to those
who did not report cognitive impairment. However, this difference was only apparent in the
most challenging task condition (Vardy et al., 2019). This study by Vardy et al. (2019), along with
other fMRI studies, helps validate the experiences of women who report cognitive changes and
challenges the studies that do not show a correlation between ‘objective’ neuropsychological

test results and ‘subjective’ self-reported measures.
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3.9 Considering cognitive changes and impact on
function: ICF model

This chapter has so far focused on the possible aetiology and personal risk factors
contributing to cognitive changes after breast cancer, along with the resulting neuroanatomical
changes. While this does not directly address work performance and participation, a thorough
understanding of the body systems and structures affected by breast cancer and its treatment
is essential to grasp the impact on cognitive function and the capacity to work. Using the
International Classification of Functioning, Disability and Health (ICF) model (World Health
Organization, 2001) as a guiding framework, breast cancer and its treatments can be seen to
cause impairments in body structures and functions, which are further influenced by personal
factors. As such, Figure 3.4 presents the ICF model with the research reviewed thus far (i.e.
body systems / structures, and personal factors) only. The ICF model helps clinicians
understand the pathophysiology of breast cancer and supports the selection of appropriate
assessments and interventions. As this chapter continues with a published scoping review on
cognitive changes and their impact on women’s work ability, performance, and participation,
further components of the ICF model will be explored and presented. This will highlight the
multifaceted nature of cognitive impairment and its real-world implications for women with

breast cancer.
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Figure 3.1: ICF model applied to breast cancer and cognitive changes, including impairments in body structures and
functions and personal factors.
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3.10 Paper: Cognitive changes after breast cancer: a
scoping review to identify problems
encountered by women when returning to work

At the time of writing this thesis, the following paper, published in 2021, is the first
scoping review that describes cognitive changes and their impact on work performance for
women with breast cancer. The scoping review provides evidence to build on the ‘activity’ and
‘participation’ components, as well as ‘environmental’ factors depicted in the ICF model. Each
of the research papers which was included in the scoping review has undergone a critical
review, thereby providing a reliable investigation to answer the question: How do cognitive

changes affect the work performance and participation of women with breast cancer?
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ABSTRACT

Purpose: A scoping review of international literature was conducted to identify the various problems
encountered by women with breast cancer associated with cognitive deficits, and the relationship to
work roles and tasks.

Method: This scoping review was conducted using the structure recommended by Arksey & O'Malley in
consideration of the PRISMA extension for Scoping Reviews checklist and reviewed for quality, inclusion
criteria and key findings related to cognitive changes after breast and impact on work. Searches were
conducted in five databases from January 2000 to December 2020.

Results: A total of 34 studies met the inclusion criteria. There were 20 quantitative studies, 11 qualitative
studies, one mixed method and two case study reports. Findings related to the type of cognitive changes
that impact work performance and participation, how these are measured in a work context and the
types of interventions directed towards improving cognitive function at work after breast cancer. An
absence of ecologically valid assessments and interventions with a coherent approach to early identifica-
tion and management of cognitive changes after breast cancer was apparent.

Conclusion: Breast cancer survivors can experience challenges in their employment due to cognitive defi-
cits, which may lead to the loss of their employment. Health professionals need to explore breast cancer
survivors work role and consider appropriate referrals to ensure women receive the necessary support
and rehabilitation to address cognitive problems impacting work performance. Further research is needed
to develop workplace-based cognitive assessments and interventions to improve the work performance
and participation of women with breast cancer experiencing cognitive deficits.
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> IMPLICATIONS FOR REHABILITATION
e Work participation can be negatively impacted by unacknowledged cognitive changes that are not
assessed and managed throughout the cancer survivorship journey.

e Health professionals in health care systems, particularly occupational therapists need to consider
appropriate referrals to workplace rehabilitation providers to ensure necessary support and rehabilita-
tion to address cognitive problems impacting on work performance.

e Occupational therapists performing workplace assessments for women with breast cancer, should
assesses cognitive function in accordance with the cognitive demands of the job and work environ-
ment, and involve the employer and client in workplace based cognitive interventions.

Introduction

In Australia, 90% of women with breast cancer are anticipated to
survive for at least five years due to better early screening and
effective treatment [1]. More than 69% of breast cancers diag-
nosed are in those aged 40-69years old [1] and women in this
age group are likely to be in paid work when they are diagnosed.
However, international studies have estimated that up to approxi-
mately 40% of women with breast cancer will not return to work,
have to change employment or reduce work hours or demands
[2]. After medical treatment (surgery, chemotherapy, radiation),
breast cancer survivors have reported long-term functional diffi-
culties such as ongoing fatigue, pain, lymphoedema, anxiety/
depression and cognitive deficits, which may become chronic and
therefore affect participation in everyday roles and activities, such

as work. Some women report cognitive deficits to be more
troublesome than physical side effects [3]. There is a large vari-
ance in the estimation of women experiencing cognitive changes
after breast cancer across the literature due to the timing and
types of assessments conducted [4]. However, assessments con-
ducted pre and post-treatment as well as in longitudinal studies
(three years post-treatment) indicate that approximately 30% of
breast cancer survivors experience ongoing cognitive difficulties
to some degree, following treatment [5,6].

Cognitive deficits after breast cancer are a side effect that has
raised many questions in the literature, particularly around caus-
ation. Originally chemotherapy was thought to be the key causal
agent for cognitive changes, hence the term ‘chemo-brain’ devel-
oped. However, studies have raised the possibility of other
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contributing factors, including age, genetics, cellular (cytokines)
and hormone drug therapies [4]. The co-occurrence of depression,
fatigue, and sleep disorders may also affect cognition [4].
Whatever the cause of cognitive changes, women have reported
that cognitive deficits negatively impact their performance of
everyday activities [3]. Despite objective and standardized neuro-
psychological testing providing mixed results about the presence
of cognitive deficits [7], women have self-reported changes in
their memory, executive functioning verbal ability and information
processing. Functional magnetic resonance imaging and positron
emission tomography studies carried out during the performance
of selected neuropsychological tests have added credence to
women's  subjective reports of cognitive changes [8-10].
Functional magnetic resonance imaging and positron emission
tomography studies have shown specific functional and structural
changes of the brain that occur for women with cognitive
changes after breast cancer [8-10]. Decreased neural function in
frontal [8-10], hippocampal [10], and cerebellar structures [9] con-
tributed to language, planning, memory, and coordination prob-
lems. Also, breast cancer survivors had wider recruitment of
neural activity during simple cognitive tasks when compared to
those without breast cancer [8]. Recruitment of additional brain
regions to perform specific cognitive tasks to compensate for sub-
tle changes in cognitive ability appear to increase cognitive load
for even simple everyday tasks.

Participation in work is seen as an important milestone in the
survivorship phase of breast cancer [11]. Women report that
returning to work brings positive psychological, emotional and
financial benefits to promote their recovery [12]. However, many
women report that cognitive changes have impacted their ability
to return to work or maintain their employment [13]. Work is now
generally considered good for the health and wellbeing of all
people, regardless of the type or nature of injury or disability [14].
Literature has shown that continued participation in complex cog-
nitive activities, such as work, helps promote cognition through
the establishment of habits and routines as well as skill acquisi-
tion [15]. Therefore, if cognitive changes are affecting women’s
performance or participation in work after breast cancer, there
needs to be appropriate assessment, intervention [16] and service
delivery to assist the return to work process. In one study, where
all participants reported cognitive difficulties approximately 30%
left the workforce due to cognitive difficulties impacting work
performance [13]. Cognitive deficits can cause diminished quantity
and quality of work and possibly lead to absenteeism, presentee-
ism, performance management, termination of employment or
early retirement [17].

There is a paucity of research on the impact cognitive changes
have on return to work for women with breast cancer in
Australia. International research lacks applicability due to the seg-
regated health care rehabilitation system and social/employment
services sector in Australia [18]. This is now an imperative, as gov-
ernment policy has initiated a rising age of retirement [19]. So
together with the increasing survival rate of breast cancer, more
women will be managing the chronic side effects of their cancer
and treatment at work for an extended period. It is therefore
important that we understand how cognitive changes impact the
work performance of women with breast cancer, to help in devel-
oping appropriate assessments and interventions to preserve
employment. This scoping review aimed to identify what is
known about how cognitive changes impact work ability or per-
formance for women with breast cancer and consider how this
relates to practice in Australia, with a unique health and employ-
ment system.
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Research question

What is known about how cognitive changes impact on work
ability or performance of women with breast cancer?

Secondary objectives

Specifically, this scoping review also aimed to address the follow-

ing questions:

1. What is the impact of cognitive deficits on work performance
and ability following breast cancer?

2. How is the impact of cognitive deficits on work performance
measured for women with breast cancer?

3. What strategies or interventions are used to address cogni-
tive deficits impacting work performance for women with
breast cancer?

Methods

This scoping review was conducted using the structure recom-
mended by Arksey & O'Malley (2005) [20], together with enhance-
ments provided by Levac, Colquhoun, & O‘Brien (2010) [21] and in
consideration of the Preferred Reporting Items for Systematic
reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) checklist [22,23] The steps taken were:

1. Identifying the research question

2. Identifying relevant studies

3. Selecting appropriate studies

4. Charting the data

5. Collating and analysing results

A critical appraisal of individual sources of evidence was also
conducted following the PRISMA-ScR [22]. Although the PRISMA-
ScR states that this is an optional step for scoping reviews [22],
the critical appraisal enabled a review of the methodological chal-
lenges faced by researchers in this field. This scoping review did
not include the optional sixth step of consultation [21] due to the
solid number of qualitative, mixed methods and case studies
retrieved through the search, that gave voice to many women
with breast cancer experiencing cognitive difficulties.

Developing the research question

The impact cognitive changes have on work performance or the
ability of women with breast cancer is a complex issue that
crosses over health and employment issues. A scoping review is
the examination of a broad area to identify gaps in research
knowledge, clarify main concepts and report on the range of evi-
dence that underpins practice in a particular field [20] and as
such, is beneficial for complex questions.

Identifying relevant studies

A systematic search was conducted using Medline, CINAHL, Web
of Science, Scopus and Cochrane Library from the year 2000 to
May 2020. This time limit was applied due to cognitive changes
after cancer becoming recognized from 2000 onwards. Search
terms used were: “breast cancer” OR “breast neoplasm” AND
“cogniti*” OR “cognition” OR “cognitive” OR “cognition disorder”
AND “work” OR “work performance” OR” return to work” OR “work
capacity evaluation” OR “work environment” OR “work tolerance
schedule” OR “employ® OR “supported employment” OR “job
performance” OR “job accommodation”. Reference lists of key
articles relating to cognitive problems and work for women with



breast cancer were reviewed for other potential studies. The
results were imported into Mendeley to store citations and track
the abstract and article review process.

Study selection

Studies were selected that met the following eligibility criteria: (i)
research published in peer-reviewed joumals, (ii) written in
English, (iii) involve qualitative or quantitative or mixed method
research methods, (iv) included the search terms listed above
either in the title or abstract and (v) only included cohorts of
breast cancer survivors, or where the results included other can-
cers, the breast cancer cohort results were mutually exclusive.

Charting and summarizing the data

All articles were read and re-read to identify emerging themes
and domains within the results and discussion sections.
Descriptive data about each study (authors, country, setting, study
aims, outcome measures used, and main findings) were charted
in an excel spreadsheet.

Critical appraisal

Critical appraisals were conducted when there was an appropriate
tool to use for the study design. To keep the appraisals consist-
ent, the Joanna Briggs Institute (JBI) Critical Appraisal Tools
Studies [24] were utilized. These require a ‘yes, ‘no’ and ‘unclear’
marking options against each checklist item. A scoring system
was created, where ‘yes = 2’, ‘no = 0’ and ‘unclear = 1'. This
helped quantify the appraisal. Cross sectional studies were
appraised using the JBI Critical Appraisal Tool for Cross Sectional
Studies [24], which is an eight item checklist. Cohort studies were
appraised using the JBI Critical Appraisal Tool for Cohort Studies,
which is an 11 item checklist [24]. Qualitative studies were
appraised using the JBI Critical Appraisal Tool for Qualitative
Studies, which is a 10 item checklist [24]. Case studies were
appraised using the JBI Critical Appraisal Tool for Case Report
Studies, which is an eight item checklist [24]. There were no JBI
Critical Appraisal Checklists for mixed method studies, as such the
Mixed Methods Appraisal Tool (MMAT) [25], a 13 item checklist
was used.

Results
Selection of sources of evidence

Results of the literature search and review process are summar-
ized in Figure 1. The results yielded 34 studies. From a total of
779 references, 448 duplicate articles were removed. 125 full-text
papers were retrieved and reviewed in full by one reviewer. 95
did not meet the study inclusion criteria. Finally, there were 34
articles in the review (Figure 1).

Study characteristics

Key characteristics of the studies are summarized in Table 1-3.
Publication dates ranged from 2004 to 2019. Nineteen studies
were conducted in the USA, four studies conducted in China, two
studies each in Australia, Germany and United Kingdom. There
were single studies from Hong Kong, Japan, France, Brazil and
Sweden. There were 20 quantitative studies, of which twelve were
analytical cross-sectional studies (six with comparison groups),
two longitudinal prospective trials (one randomized) and one
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cohort study. Two studies used secondary analysis of longitudinal
data, two studies developed, and validated assessment tools and
one was a descriptive cross-sectional study. There were 11 qualita-
tive studies, two case study reports and one mixed meth-
ods design.

Quality assessment

A quality assessment was conducted using critical appraisal tools
that were appropriate for the study design. Six studies had a
methodological design that did match a critical appraisal tool
design and could not be scored. The cross-sectional studies scores
ranged from 71% to 100%. The cohort study scored 73%. The
qualitative studies ranged from 50% to 90%. The case study
reports scored from 63% to 94% and the mixed methods study
scored 81%.

Data analysis and synthesis

The findings from the data analysis and synthesis will be consid-
ered considering the objectives of this scoping review, with quan-
titative and qualitative results being presented separately due to
their epistemological differences.

Cognitive Difficulties
participation

impact of cognitive changes on work performance. Eight studies
[3,13,26-31] used qualitative methods to describe the impact cog-
nitive changes had on the quantity and quality of work perform-
ance of women with breast cancer. Women most commonly
reported reduced memory, difficulty concentrating, slow reaction
time and cognitive errors with their work tasks [3,27,29]. Women
in the Munir et al. (2010) study described poor concentration,
confusion, lack of clear thinking, an inahility to divide their atten-
tion, difficulty communicating with work colleagues and a
reduced ability to deal with everyday problems in the workplace.
Three studies [26-28] highlighted the particular difficulties with
executive functioning experienced by women with breast cancer
when performing work tasks. In the Lewis et al. (2016) study diffi-
culties were experienced with ‘attending’, ‘programming’ (flexible
thinking strategies in response to changing contexts) and
‘continuing’ with work tasks [28]. Women reported an impaired
ability to multitask or sequence activities at work [26] and diffi-
culty organising and prioritising their work [27].

Women in three studies [27-29] reported that physically they
may have looked well after breast cancer treatment, but cognitive
changes were like ‘invisible symptoms’ [29] or a ‘hidden disabil-
ity'[28] that was hard to explain, difficult for employers and col-
leagues to understand [27] and felt the need to conceal these
from their employer [3,27]. In two studies, women with breast
cancer reported that their employer was closely scrutinizing their
performance because of their cognitive dysfunction affecting per-
formance [26,31]. When women with breast cancer believe they
are unable to meet the cognitive demands of the job, they report
feeling stressed, inadequate, not confident [32] embarrassed
[27,31], frustrated, upset [3,30,31] and distressed [31]. Women
with breast cancer described how cognitive impairments required
them to work longer [3] and harder [28,31], or apply more
“cognitive effort” to achieve their pre-cancer work output [28,33]
and as a result, cause mental fatigue. Women attempted to
describe mental or cognitive fatigue, caused by cognitive changes
after breast cancer and treatment, being different to physical
fatigue at the end of a workday [27,28].

impacting on work performance and
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g # of records identified through # of additional records identified
% systematic searching on electronic through other sources n=5
b= databases n=774
5
=
# of records after duplicates removed
n =448
. l
S
=
L5
“ # of records screened n=317 p| #of records excluded n =198
# of full text articles assessed for # of full texts articles exclude
eligibility n=119 > with reasons (n=85)
2 - nil breast cancer cohort n=20
:E - nil work capacity or RTW
& measure n=46
& - nil cognitive measure n=12
- nil quantitative, qualitative, or
mixed methods research design
n=3
- book chapters/conference
abstracts n=4
# of studies included in analysis
n=34
g
z - Quantitative studies n=20
'—é - Qualitative studies n=11
= - Case Studies n=2
- Mixed methods n=1

Figure 1. Study selection procedure.

In the only mixed-method study by Schmalenberger et al.
(2012), the specific impact of cognitive changes on female musi-
cians with breast cancer was described. Changes in memory
impacted the ability to remember lyrics of songs, reduced speed
of thinking impacted ability to sight-read music and reduced con-
centration impacted attention during concert performances [34].

Ten studies used a quantitative approach to examine the rela-
tionship between cognitive changes after breast cancer and the
impact on work performance. The Work Limitations Questionnaire
(WLQ), a self-reported work performance measure was used in
seven of the studies in this scoping review [7,35-40]. Using the
WLQ, women with breast cancer were found to have higher levels
of cognitive impairments which reduced their work output or
pace of work, compared to healthy women or a comparative
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group [7,35,37,40,41]. In the Brick et al. (2019) study, the breast
cancer group had a significantly higher work-related disability at
the time of diagnosis compared to the healthy group which was
significantly  related to cognitive challenges (p=0.011).
Breckenridge et al. [42] found that endocrine therapy was moder-
ately related to perceived attentional problems at work for
women with breast cancer. Von Ah et al. (2017) found that atten-
tional fatigue was significant (p<0.001) for predicting self-
reported work ability [43]. A later study by Von Ah et al. (2018)
study found that employed breast cancer survivors with perceived
low cognitive functioning reported poorer workability, work per-
formance and work productivity, whereas those with higher per-
ceived cognitive functioning had improved work performance
[38]. Similarly, Barmes et al. (2014) found that women who



BREAST CANCER, COGNITIVE CHANGES, RETURN TO WORK @ 5

(panuuod)

%88

S3IPNIS |EUONI3G-55010)

|eankjeuy 1oy ISIpPRaYD
|esiexddy jeanu) 191

%E6

S3IPN1S |EUOIIIS-5501)

|eankjeuy 1oy ISIpPRaYD
|esiexddy jeanu) 191

WEL
S3IPNIS MOY0D) 104 ISIIBYD
lesiexddy jeanud g1

'dnoub g ul ylom patajdwiod Jo ssaujEWI
pue ‘fayenb ‘Anuenb jo spas| Jamol 03
palejal a1am yiom e swordwis anniuboy
‘(00 = d) indino yiom jo

S[9A3] JaMO| pue ‘ssansip [esauab ‘anbiey
10 spaa| Jaybiy pauodas dnoib 3g ay |

‘(payiodai-js)

ndino spom 0) pajejas Ajasop aiow

sem uoiuny aaubod papodarjas ‘dnaib
J3dUed 158210 AN Ul ‘1aAamoy ‘(pauiodal
-J|35) Indino siom 03 pajefas sem bunsal
|ea1bojoyAsdoanau ‘dnoib Ayjeay ay uj
dnosb jonuod Ayyjeay

ayl yum pasedwod uossaadap pue ‘Aaixue
‘uonenwi| aAubBod Jo sPA3| 1aybiy
Buiodal 13U 15U YIIM UIWOM

100'0 = d) syuawanedwy jemdaniad
sRiosuas pue (Lggo=d) (asn puey)
uoneywi [easiyd 01 pajejas K|buons

sem RIjqesip Paie[RI-}I0M ‘SyIuoL

9 1y *(110°0 = d) sabuajey> amubod pue
swoldwAs paseq-|2uoiows Ylim pajeldosse
Ajpuons sem dnoib saoued Jseaiq

auy Joj AjIgesip patejRI-yom ‘auljaseq 1y
‘SYIuOW 9 01 paiedwiod aulpseq 18
faigesip parejaryiom 1aybly Apuesyubis
e pey osje dnoib Jasued 1sealg

“dnoib Ayyjeay

ay 01 pasedwod syiuow 9 pue

auaseq 1e Aujiqesip pajeai-yiom 1aybiy
Apuenyubis e pey dnoib saued Jseaig
‘sanseaw uapang woydwAs
dxa aq p|nod jeym anoqe aj)
uny anyubod pamnansad pue
siom Je swajqoid [euonuane panaded o)
paejas Ajejesspow sem Adesayy aunopuy
*5aLI00IN0 1531

|evibojoyassdoinau aapdalgo

0} pajejas jou sem Adesayy sulnopuy

waunean sod
sieak 7'¢ abesany

. (pazuoBales abe)
papinoud Jou = aby ueapy
28 L9 =u
. PES =N

uaweanasod sieak £
sieak G = aby ueapy

el =vu
. SEC=N
.
. sisoube|p-1sod

SYUOW 9 pue [eniu]
sieaf |'|9 = Jg 2be ueayy

a9 = U

. SF =N

-D10) aueuuonsany 3 jo Ayenp
(J1403) 5422uL) JO JUAWIRRI]
pue yaeasay Joj uoneziuehin

ueadoing *(SQyH) ?|eds uoissaidag

pue Kaxuy [endsoy "waisAs
BDUR|IBAINS J0JIB] NSIY [RIOINEYIG

0IMW) 241euuonsany

suonenwI] }IopM ‘subis [eup

walshs snoABN [e1IUd) ‘(seale-gns

€) (BSM-25D) 65 PHOM = IsIpPayd

woldwAs aaubo) ‘(Aanng Jo1e4

WSIY [eANOIARYDG) SSNS qOT HOM

4 Jo SyA ‘anbned |eaisAyd

SIOAIAINS J2DURD 158U
anpe Ajjeuonednoo Uy pom
1€ 3jiym suoneyw| aanubod (dnoib uospedwod
0} pajejas sem Jndino Ylm) [eUONDIIS-S501) [0¥] euydy
HIOM J3YIBYM 3UIIBIBP Of |eankjeuy (8107) "1e 32 Buayy

“SIOAIAINS JADUED
15ea1q aAnoe Ajjeuonedniso
Indino yiom pue
sainseaw |eaibojoyrAsdonau
wio4 woys - Aiojuaau] woydwis paseq-aduewiopad
anbie4 [euoisuaWIPRIN ‘ajeds PUE 3I0M 1B Uonduny
uoissaudaq pue Kaxuy (eydsoy :sjoo)  amnubod pamadiad usamiaq

[edtup-uop :Bumes  diysuone}as ayy ajebiisaaul o)

{dnoib uosuedwod yum) L] vsn
|PUOIDAS-5501) (B (0102) 18 3 o1AjRY

(2le35 ssauidaals yuomds

‘(Buuonduny aaubod pue [edsAyd)

Alojuaau) Buiuonounyg umg Jo

U3LWISSAsSY ARy ‘aledsqng Aaixuy

JUOISUB| 7S3IRIS POOW JO 3ol

11 faoquanu) uoissaadag 294 H{DTMW)
AUBULONSAND SUOHEIWIT HIOM 5|00
Anunwwo) :Bumasg

(SASHD) subig

[BUA SND '(6SM-DSD) 65 HOM

- 15129y ) woydwAs ambo) {(boy

10V4) oML uoisIap 3jeas aaubo)

Adesay] 19oue) Jo JuBLISSASSY

|euonoung {dsyA) uled jo ajeds

anbojeuy [ensip {45 — ISJW) wiog

uoys — Aiojuaau| wordwAs anbney

50U Ayeay

yum paredwod Jadued 15e3Iq

2im uawom [esnedouaw

-1sod ui sajejauod [eauld

pue soydeibowap ayy

pue Aijgesip pajejai-y10m
Jo apnuubew ay) auwexy

poyod jeuipnibuo| [6€] vsn
Jo siskjeue Aiepuodag (6L07) ‘12 18 youg

‘uoipuny amubod
paseq-auewuopad pue
panniad Jo saunseaws uo
ainsodxa Adesay) aunopus
10 AI0XSIY OU YUM SIOAIAINS
123URD 15831 BAIDE
Ajieuonednado wouy sappp

%18 ‘Adesayy auud0puD OU PeY SIOAIAINS [eUCISURWIPIINW {SAYH) [eas Adesayy aunopua Jo Koisy
53IPN1S |BUONIIS-5500) J33UED 158310 95 =U ‘(JOJgIYul 35eIRWIOIR uawneansod sieak £ uolssaudag pue AQapuy [eudsoH :sjoo) B JUM SIOAIAINS J2JURD
[eanhjeuy Joj IsIppPay) 10 uapxowe ) Adessy) auudopua sieak gy = aby ueapy “SIIUID ssau|[aMm Jseaiq aanoe Ajjeuonedniso |PUONDIAS-5500) [z¥] wsn
Jesteaddy jeanud gr Pasn SIOAIAINS J3dued 1sealq // =U . EL=N pue juanedino Aunwwo) :Bumas 1333ym SSISSE 0] |eankjeuy (Z107) '|e 19 abpuuyda1g
*sBuiyy mau Buiules) pue s1ayjo Aq 13s
aved ay) yum dn Buidasy ‘uoneuuojur 10
ejep Buiseue ‘uoiuane 10 UOIILIUAIUOD
asuaul yum sannayyp pauodar Aay | .
“jiom 18
swajqosd o1 Buipea) yyeay [euaw pue
|eaisAyd uy aupap e pey Adesayiowsyd
pabuojoid pey oym sisoubelp aio0eq
sqof Buipuewap Ajaanubod Ul uawom .
(50°0 = d) uoneniu Juawiean-150d syauow
6 SANUAIDE Ajiep 10 i0Mm Yum swajgoad u)
SISLIDUI PUB YAy |BIUSW Ul SASRIDIP 5
yum pajeposse sem sqol Buigsies ssa| awn ayy je pakojdwy NTRTIEITLEN
918 pue Buipuewsap Apamubod u juswkojdwy . sisouberp-isod -3s0d syjuow
SAIPNIS |BUOII28S-5501) “uaunean bul uy SUYluoW 6 pue syiuow gz (01— asad 6 Yieay [exskyd pue |ejuaw
[eanhjeuy Joj IsIppPay) JIYE SYIUOW 7 1€ [[e33d BIA PIPIY|0D SEM sieak g = abe ueajy pue 9g45) sainseapy pue sA3AING 5|00 uo UOIDRJSNES PUEB SYsE) [¥¥] wSn
|esieaddy e>uI) |97 03s sasoubeip id, ing ‘ubjsap sod-aid e €6F =N S anedino pue [eydsoy :Bumag qof Jo 12343 3yl aujwiaag [EUONI3S 5501 [ednAleuy (#107) "|e 10 sauRg
Ju3WSSassy Aljeny s)nsay woyy sbuipuly ofeyy syuedpiyeg sjoo] / Bunag wiy Apms ubisaq Apmg Knunod '1eak “Joyiny

‘(0z = u) malran Buidods ul papnppul saIpnis aAIIRIIUEND “L d|qeL

78



6 @ J. LEWIS AND L. MACKENZIE

(panurpuod)

%LL

S3IPNIS |BUONIAS-5500)

[eanAjeuy Joy 1sippay)
|esteaddy [ednud 1ar

ubisap yueasal

s1y1 J0j 3|qejiene

5|00} JUIWISSISSR
Aujenb ayeudosdde iy

%E6

S3IPNIS |BUOIIAS-5500)

[eanAleuy 104 1sIpPRAYD
|esteaddy [ednud 1ar

ubjsap yueasas
SIY1 J0) 3|qe|ene
§]00} JUIISSaSSe

100 Buneiousiap

pue ‘swoydwis anssaidap

pue asnedouaw U35 Wolp Jayns anbney
anubod ybry yum syuaned 1adued Jsealg
‘3|35 anbpey

J33UB) 3yl Jo ajelsgns anbiey ayy

uo 31035 3Y) uo paseq paysyqelsa sdnoib
(4600-H) aaniubod ybiy pue (3-603-7) moq
“}40OM D) WINAJ 01 PR

10U SEM UDJDUNY BARIUBOD pue sypuow ||
pue g uaamiag sa1ods uorduny anubod
abueyp juedyiubis ou sem asay ]
SUpuoW g|

AQ }IoM D) PIUINI3S PEY USLUOM 15O
‘uawom Buppiom pip ueyy

(Z€59-61'7 1D %56 'TH0OL = ¥O) +ZYIH
pue (69'06-Z€'S 1D %S6 '08'8L = HO)
JuaLBAjoAUL 3pou-ydwiA] (1E2-10'7 1D%56
"PO'E = HQ) J3UED ISEBIQ PIUBAPE Bi0W
pey pue Buppom ou g/ € sypuow || 1y
JIOM 01 WMl pey

%9 (uijaseq) sisoubelp JaYe syuow g 1y
*(100°0 >> d) suoneywi

spom palsnipe-abe jo sjaAs)

JayBiy paviodal Jadued 15eAIq Yl UBWOAM
‘(100°0=d) uawom

payew-abe Ayieay uey

suoneyw| anlubod pauodal-jas jo sjaas|
13yb1y papodal J3DUed 151G YIm UM
‘uoniuBos ueyy dnoib Jasues 1sealq

Y Ul suone W Hom o1 pares Albuons
alow sem anbne} ‘sisoubeip-1sod sieak gg
SIOAIAINS J32URD

15831 W SYSED Hiom diinads

0} pajejps suoneywi| anubod Apyuapi

0} pasn aq ued ¥ jeyy os sapsadoid
JUBWANSEAW PUNOS sey J-[7M-ISD YL
“[DTM) aneuuonsany

SUONEIWIT HIopA 243 JO s3[eSgNS

yum diysuonejas pue Aupijea Juabiaauod
ybneuy) pauiwsiap sem Aupyea Prujsuo)
“paysiqesa

Aigena 1591211531 pue ‘Apijea

1USUOD [9AB] — 9[IS PUE — WA ‘SI0DEY JO
fouansisuod [eussyu ‘pasdepe Kjjeinynd pue

sisoubelp-sod sieak ¢
sieak £ = aby ueapy
€% =N

‘ssoubeip-isod
SYIUOW || pue Syuow g
'pjo s1eak €5 = dnoib
MLY ou jo abe abesny
Jo s1eak §§
= dnoib Y Jo abe ueayy
=N

sisoubeip-3sod sieak g'¢
sieak §'6p = aby ueapy
g 0oL =vu
80T =N

sisoubelp-jsod
syiuow /g'eg abesny

(pezuobaies abe)
papinoad jou=aby ueay

uoissaidag Joj alleuuonsany

Buney-yes (IWs) xapuy [esnedouayy

payduwis (g 1Dvd) 1seaug

— Adeiay] 19oue) JO JUBSSASSY
|euoipung ‘ajeds anbiied 1aouey is|oo
syuaneding |eudso :Guniag

3[NpOo J3dUE) Iseaug pue (0f
-D10) aneuuonsand ay jo Anjend
(J1H03) 5J33ue) Jo Juawieal]
pue yxeasay Joy uoneziuebig ueadoiny
(150) xapu| Aujgers aaniubod

aleuuonsany

SUORENLUIT HOM '(6SM-DSD)

oM - 1sippay) woidwAs aamubody

‘(savH) 21eas uoissaidag pue AlRixuy

|endso ‘wiog woys - Aoluaau|

woydwis ‘anbijeq [eucisuswiIpniny

‘Aanins 10104 ¥S1Y |eanolARYag
iS2UIBUUONSANG PAseq-gap 5|00 L
paseq-gap, ‘Bumag

(LTM-DSD) 1T HoM
Day) woldwAs aaubo) sj00 )

*s1010ey [e1D0soydAsd jedsiyd

pue 10D ‘anbiey amubod
U39IMI3q SUOIeIDOSS e

2y aebpsanu) pue sjuaned
133ue J5RAIq Aloje|nquue
uy anbpey an1ubod

10 |2A3] 3L 2IeNRAD

“Jadued jsealq

10} pajean) uswom Buowe
MLY Yyum s1010e) Jusuilesn
pue Jnewos ‘jerosoyddsd
‘anubod uIamiag
SUuOIEDOSSE A Auapl

“SIOAIAINS J3JUed
158210 U1 SUOIEHWI| oM
Yum paieposse Ajjenuiagp
a1am (suonenwy| anubod
pue £amxue ‘uoissaidap
‘anbiie} [easAyd) uaping
woydwis jo uonnguiuod

[eNPIAPUL Y Bujwexg

*SIOAIANS JADUED
15ea.g annoe Ajleuopednoo
ul suonenw| aaubod
PaleRI-}OM JO AINsE3W

e ‘UOISIA 3s3aUIYD AY)
gepijea pue idepe £)jenynd
pue asauyd o ‘17

SOM — 1s1P3YD) wojdwAs

|BUONI3S-5501)
|eankjeuy

[05] ueder
(9107) 12 12 eaniy

Apmis [euipnyiBuoy
e Jo sishjeue A1epuodag

[S] uapamg
(z107) "|e 12 nedepay

noub uospedwod
Yum) [BUONIAS-S501)
|eanAjeuy

[s€] vsn
(200Z) "|e 19 uasuey

100} JUBWISsAsse [€¢] euyd

Aujenb sepdosdde N asaUILD) 01Ul PAIBJSUEL SBM [ZM — 5D TWW=N Aunwwo? :Bumag anubo) ay aejsuen of  ayl jo Bunsal oawoydksy (5107) "|e 1@ Buayp
SBIPNIS 1DYI0 WO JusIayp
s1 yaym ‘Ayapnpoad 150] pue uoneywi|
anuboy usamiag diysuone2l oN
‘swoidwiAs [eabojoyaksd 3yl Jo fyenb
yum pajennosse jou sisoubeip-jsod Jeuuonsany ap jo Lenp Jdue) pue Auanonpoad om0y
suonelwi aanubos os ‘sdnolb uaamiag sieak /g7 abesny 10 JUBWIEAI| PUB YDIE3SIY 10} palejal ale si0)08) asayl j
uoissaudap pue faixue ul sadulBYp ON (pazuobajes) uoneziuebig ueadoiny ‘aueuuonsang pue buey buoy wi siomnuns
95001 ‘dnaifi jonuod Ayeay papiaoid Jou=2aby ueayy  UOREIWIT YIOM ‘(LTM-ISD) LT HOM Jaoued jseauq pakojdwa jo
S3IPN1S |BUOIIIS-5501) ayy w ueyy dnoib Jadued 1sealq ayy - 15139y ) woldwis aanuboy ‘jess (ssansip [eatbojoyphsd pue noib uosuedwod
[eanA[euy oy 1sippaYD ul (500 > d) saybiy Apuesyiubls sem yiom Jg 08 =u  uoissaidaqg pue KQaixuy [eudso sjool  uonelwl aapubos) usping UM} [BUORIAS-5501) [9g] Buoy Buoy
|esteaddy [e>muD) 1gr 1e uoneyw| anyubod panadad-jas ay) 06 =N o2 Juaneding :bumag woydwis ayy asojdxa o) |eanAjeuy (910¢) "|e 18 Buayy
[DTM) 241UUONISIND SUCHEIWIT
Yop ‘(UoISIBA 3sBUIY) 1Z-D5D) LZM “fwouoda Buinoas
-sippay) woydwis aamubo) (of Apided e uy pakojdwa
1uaWIssassy Aljend synsay woy sbuipuiq sofepy syuedpineq sjoo] / bumas wyy Apmsg ubisag Apmsg Aniunod ‘1eak ‘1oyiny

‘panunuoy °| a|geL

79



BREAST CANCER, COGNITIVE CHANGES, RETURN TO WORK @ 7

(panuiuod)

|eandjeuy 1oy IsIppay)
|esieaddy |eanu) 190

ubisap yoieasas

SIy) 10j a|qejiene

5|00] JUIWSSISSR
Ayjenb agepdosdde 1y

ubisap yaeasas
Syl 10} 3|qejieAe
5001 JUBWISSISSE
Ayjenb ajendosdde

ubisap yoieasas

SIy) 10j a|qejiene

5|00} JUBWISSASSE
Ayjenb agepdosdde 1y

ubisap yaeasas

sy} 10) 3|qejiear

5001 JUAWISSISSE
Ayjenb sjendosdde iy

(L00'0 =d) uoissaudap (100’0 =d) anbney
10 s[2A3| Jayb1y paviodal SIOAIMNS JadUED
Jsealq pakojdws jusuneas-sod sieak g
“[£€-0] 81 = YO uopdOuny

anubod uo saiods 1anaq Apuesyubis
pey dnoib Buppiom ayy yiom 1e a1am
oym asoyy 03 pasedwod swoidwis pue
suolauny 700 asiom pey Ajesauab gy
10U pey oym uawom ‘A1abins Jaye sieak g
‘uonuape pue

Kowaw se yans ‘swajqoid anyubod

pue anbiey Jo aduaun20 wiol 01

anp Ajuiew ‘pasead 10 g1y 10U pey %z
‘sIN0Y padnpail Bupjiom alam ahzz ‘sinoy
awes MLY Pey %96 Abins Jaye Jeak aug
Tigo-110]

670 = HO anbiey |eluaw 1amo| pue [£|'|
-€0°'1] 01'L = YO Buoipduny anniubod

10} 531035 Jaybiy Buiney Aq paseasdul sem
MLY Buiaey jo pooyiyi ay1 ‘syauow 9 1y
‘MLY PEY %£'09

SUIUOW 9 I8 “MIH PRY 905 ‘SYuow € 1y
“SYIUOW 9 pue

syauow € ‘(auyaseq) uaunean jueanfpe
JO 1IBIS BU) 1B PASSASSE UM UBWIOM
“HIOM 1B SIOAIAINS

Jaoued 15eaiq 404 swiajqoad se uasaad 1eyl
sysel Apuapl sdjay 3 §Iom 1B SIoAIAINS
Jaoued 35ealq 1) swajgold aanubod
pajejai-iom Buissasse Appinb 10y pasn aq
ued 3 “AIpIeA 1DNIISUOD IABY PUE |qel)
Allewaiur aq 03 punoy pue (LZm-I5D)

Lz op - 1sippay) woldwAs aanubod)
padojpaap sem aanseaw Lodaryas jaug v
“fgesip anyubod

B IN0OYIIM J3DUBD 15BAIG AIM

uawom Yiim paredwod ‘adioppIom Ayl 13|
(962 A %1) Aupgesip anmubod e yiim
uawom jo uoodoud 1aybiy Apuedyubis
e ‘syse} ylom Buipiebai anews|qoid

alow sem Ajigesip edisAyd ybnouylpy
“Juawgeal) sisoubelp Jo syjuow

g1 13Ye %77 PUR SYUOW 7| 1B UAWOM JO
% b Aq pauodas sem Anpgesip aanubo)
-anbney pue ssans qol paseanul yam
paieposse Andino yiom u auysap Jadaals
e pey dnoib Jaoued 1sealq ayl Ing ‘sdnoub
130Ue 1583UG PUB JAJUED-UOU YIOq Ul
P3IL[21 SEM SUOIIE}IWI HIOM PUE SS313s qOf
‘sisoubep Jaye sieak g Jadued 1seaiq

yum uswom pafojdwa uy swordwAs ,ybiy,
40 131SN|) B WI0j 0} BUIGWIOD SUDEIIWI|
annubod pue ‘uoissaidap ‘Aaixue ‘anbneq
‘sisoubelp Jaoued 15eaIq oU YaIm

350U} 0) pasedwiod ‘SIDAIAINS J2DUED 15RAIq

ogeEL=u
SSC=N

Aiabinsqsod
SIE9A G pue Jeak |
(f1abuns yo awi
18) s1eak 505 = abe ueaw
SEL=N

Juawneas] uean(pe Jo e
sieaf Jg'oF = abe ueapy
89=N

sisouberpasod sieak o1-|
sieak 55op = abe abesany
JarlL=u

=N

sisoubelp-jsod
SYuoLw-g| pue -z|
sieak gg = abe ueap
24l =u
WL =N

sisoubeip-jsod

woldwAg wepianoy (SavH) ajexs
uoissaidag pue £jaixuy [endsoy 5|00
Ayunwwo) :Bumag

“2jeas uoissaidaq

salpns [ed1bojowapidy

10} 21U ‘BIIEUUONSAND
Juawissassy anbiie4 ‘aueuuonsany)

“£2-4g-0710 3yl pue (0€-D10)

uuonsanp a7 4o ANend (D1403)

5483UE) JO JU3WIeal] pue yoleasay
J0j uoneziuefig ueadouny sjoo)
Aunwwoy bumas

@

“(0z-14wW)
Aiouaau] anbed [euoisuaLIpRINy
(o£-070)
alieuuonsang a1 jo Auend (D1¥03)
5J20UED) JO JUBWIE3I] PUE LDIeasaY
10} uopeziuefiig ueadoing sjoo)
Ayunwwo) :Bumasg

(Bo1Dv4) 7 uoisiap uonubody
- Adesay] 19oue) jo Juawssassy
[euonouNg H{ESM-DSD) 65 HOoMm
~1sippay) woidwis ammubo) :sjoo)
‘ejep papa||od Ajsnoiaaid
woy 1aselep pajood y :Bumnaes

S3UIBUUOISANG / SMAIAIAIU| 15|00
Ayunwwo) :Bumag

‘Aamns 103064 sIY |eanoIAEYRg
‘suopisanb palejak-qor ‘(65M-I5)
o, - 1s1PaYD wiordwiAs aapiubody
“(5ayH) 2[e25 uoissaudag pue Aaixuy

3UO YYPM IN3I0-03 UBD UIIUM
‘swodwfs anissaidap pue
anbiiey ;BYIaYM Ul
‘s10adse 100

yum MLy Jo diysuoneas

ay) asoydxa oy “Jadued
158249 Jaye smels Buppom
wiay-buo| ay yum spays
apis pajejal-jualyeal) Jo
uoijeposse ay) ajebisaaul
0) “Awsag ur sisoubeip
Jaoued e Jaye sieak §

0} dn sio0 ns J1adued Jsealq
258351 JO UonNenus MY
1U21N2 3y uo elep apiaoid

“JUBUNEII) JIIUED 15EAUG
Buunp M1y Jo siueulwIBIap
S S3|geLea syl ul
sabueyd pue anbiey paiejas
-J33UED [BUOISUAWPRNW
‘a)1| Jo Aujenb ayy aenjeas

“SIOAIANS J3DUeD Jseslq
anoe Ajleuonednoo u
suoneyw| aanubod pajeja
-}10M Jo unseaw Jodas
-j19s 2|qeya4 ‘jaug e dojanap

‘syuaned saoued arexsosd
ued 1sealq pafoidwa ayy Jo
ajdwes e ul Juawiean pue
13Ye syjuow g|
pue z| sajel

palejas}Iom 3qusap

“S13)5N|3 4y2ns
yum pajedosse

2Je 10108} aAN0Id
-pjEaY pue palejal-pom
JBYIIYM {192ued Jsealq
1noyum uswom Buppom
PUB SIOAJAINS J3JUED 15E3UG
udaMaq sIaYp Juawubisse
A315N]2 Jayiaym swoidwiks
Jo Bupaisnpy asuanadxe
dnoib uospedwod

oL

oL

(dnoib uospedwod
YIIM) [PUONIIS-S501)
|eonAjeuy

Apms [eutpnibuo|
e Jo sisAjeue Alepuoias

ampadsoid [eupmibuo

awdopaap
1001 JULLSSISSY

|euonpag ssos) aadiudsag

[L¥] vsn
(1107) '1e 3 ppoy

[£#] Auewwsn
(6L02) "I 12 Ip1wys

[o¥] @ouely
(6107) '|e 3 ouog

[zslvsn
(€102) "|e 3@ nenp

[8¥] vsn
(010z) "|e 12 354990

%98 pakojdwa ul sisoubeip 1aye syuow 7| sieak 7 abesany |eudsoH ‘wio4 poys — Alojuanu] 130UB2-UOU B puB J3dued
SAIPNIS |BUOII3G-5500) ssansip pue anbite) ‘suonenwn anubod sieak ¢'gp — abe ueayy wodwAs ‘anbney [euoisuswipningy 158919 10j JUBWIEDI) JaYye (dnoib uosuedwod
[eandjeuy 1oy 1sIppayd 10 S|2A3] pareAdfd yBnoI [€6'v-7T L ogp6=1U ‘saleuuonsanb paseq-gap S|001  5183A AYY Ul SIOAIAINS JADUED M) [BUONDAS-S501) [6¥] vsn
|esieaddy |B20LD 187 9F'7 = YO] uaping wordwiAs Jo 33| ybiy ¥6L =N (auuo) Anunwiwo) :Bumag 1sealq pakojdwa Jayaym [eanAjeuy (EL0T) 18 18 ZUMOSOW
*sqol 13y} buidasy 1noge pauladuod
alam anbney aamubod ybiy yum siuaneq
JuBWSSassy Aend s)nsay woyy sbupuly Jofey sjuedpiued sjoo) / Buniss wy Apnis ubisag Apnis Anunod 183k Joyiny

‘panunuo) 'L ajqel

80



8 @ J. LEWIS AND L. MACKENZIE

6L
$3IPNIS |BUOIII3G-5501)
[eanAjeuy 40§ 15IPAYY
Jestesddy [edpu) 191

%18
$3IPMS |EUOIIIAG-5501)
|eonhjeuy 10§ 1sippPay)

|esieaddy ean1) 197

%6L

S3IPNMS |LUOIIDIS-5501)

|eonAjeuy 10§ 1s/ppayd)
|esieaddy [eanu) 191

ubisap yaeasal

s|y1 10) 3|qejiene

500} JUBLLISSAsSE
Ayjenb ajendosdde py

%E6
53IPMS |EUOIIIAS-5501)

*SUONENWI| }IOM YIIM PBIBIIOSSE

UM HI0M Je suoieyil aanubo)
‘dnosb |e1a@ysonIsNW

2yl ueyl 100 pue Ayanenpoid

JIOM JO S[3AI] JAMO| PUE HIOM 18
f13ixue pue suoelwi| 3anubod Jo 5|33
19ybiy pauodar dnoib 1adues 1seaiq ay )
“saunful [e3a[Ns0NIsNW

pey dnoib uospedwod ay)

‘obie siead 7 1589] 1€ JUIWIRAN paysiuly
PBY SIOAIMINS J3DUED 15PAIG pakojdwig
“ApNIs sIU Ul Aupge spom panadsed
yum diysuoniefas yuediyubis e aney

0} punoy Jou a1am Juawiealy isod awn
pue awodul pjoyasnoy ‘uoneanpa ‘aby
“AN)Ige }iom Jo adueueA

ay Jo op0p Buueidxa “Aupge yiom
pauodar-yas bundipaid 104 (10070 = d)
uesyubis sem anbiey jeuoiuany
“Kupge yiom

pananiad ajesapow oy Jood payodas
sjuaned J3dued 15e31q A JO %597

'S3LW0N0 }I0M
1o sbunes paaoidwi 0y pajejal sem sal
anubod Jo main a,
Aunpnpoad yiom pue axueuwnopad
dom “‘Kyjigeysom saiood pauodal
uonouny aaubod jo suondaad aanebau
Yum SIOAINNS 13dued Jsealq pakojdwy
"J0U pIP 905 SealayM

‘pancsdwi yuawuredwn aanubod pey

oym 2505 ‘Adesaypoway Jaye syuow |
“jiom 0] Aljige paseanap e buipnpul
‘UI23P [BUONIUN YUM PAIBBAI0D Saul3ag
*S|ENPIAIPUL [043U0D

Ayajeay o1 pasedwod abuel abesane

auyy wyam 13 1ey) dueuopad e yam
pajeidosse pue agns apnb asem saulpag
paads Buissasond

pue Bujwies] ‘uonuane aiam

SuleLIop pajoage 1sow ay] Adesayiowayd
JO puUNOJ 1511 3YL J2YE SLPUOW € uojduny
annubod U BUIRIP B pey uBWOM JO %9
Adesayiowayy 21043 USWOM JO GHEE

U1 punoy sem uonduny anubod panedw)
aulaseq-1sod sypuow

g1 pue Adesapoways-isod Jeak| ‘aujpseq
-150d sypuow g ‘Adessyiowsayd-sod syPam
£ ‘(aunaseq) Adesaylowap Jo ueis ayy
ai0aq auop s1 bunsay [eaibojoyassdoinay

“133UBD 1534 INOLIIM 3oyl 0) paseduiod
(100'0 = d) suonpeywy aapjubod pue

sisoubeip-ysod
sieak |g'¢ abesany
papiaoad Jou abe ueapy

28651 =U
Uy =N
Juawyealljsod

sieak /'y abesany
plo sieak |'gs = aby ueapy
89 =N

wauean-sod
sieafk g'g Jo abesny
plo sieak 7g = abe ueapy
89=N

auyaseq-1sod sypuow
g1 pue Adesaypowayd
-3s0d seak|
‘auyjaseq-jsod sypuow
9 ‘Adesayiowsyd
-150d syaam g ‘(Auleseq)
Adesaypowayd
JO uels ayy alojag
sieak 'y = abe ueapy
8L=N

wawieanasod siead €
siead gp = Jg aby ueapy

([DIM) Ba1eUUONSIND UCHENWIT oM
ALEM - DSD) LT oM - ISIPPIY)
woldwiAs aanubo) ‘(sayH) saeds

uoissaudag pue fiaxuy [eaidsoH :sj00 )
wanedino Ayunwwo? :bumasg

xapu| Anjige
HAOM XSPU] UCIDUN 4 [RUOHUINY

WM %3pul A1gy oM ‘e Joge
|euonows pasno4-jas (603-1Iv4) €
43/, uonuboy - Adeiay) Jaduey
JO WBWISSASSY |euonIUNg (DTM)
QUIPULONSAND UONRIWIT Y10 15|00 L

Ayunwwo? :bumas

(¥40m ynogqe
suonsanb sapnjaul) snpow 1seaig
-10v4 “(faapuy ‘uoissaidaq) IdWIN

‘preoqBad panooin ‘LYMOD ‘LHSAN
‘LYSA ‘1531 Bunjeyy |tei "Y-SIvM s100]
sjuaneding :bumasg

(6SM-D5D) 65 HOM — 15IpPAYD
woldwAs aapubod ‘(175Y) 1sIpPaYD

*saunful [e13PYsojMmsnw
yumang

I2DUED INOYUM UIWOM YAl
pasedwod SI0AIAINS JADUED
1seaiq ul ayy jo Aujenb pue
Ainonpoud som 0] palejas
aue yiom Je swoydwis
anubod pue (uoissaidap
pue A1aixue) ssaansip

10 5|3A3] JAYIBYM BUIULIIAP Of

*S31BLIEADD UMOUY
Joy Buyjjonuod
‘SI0AIAINS JADUED 15831 Ul
Ayjige yiom panaosad pue
anbiey [euonuane usamiag
diysuoneas ayy aunwexy
'SI0AIAINS JADUED
U Juawhodwa anea|
01 uonua pue Ayajpnpoad
Jiom ‘dueunopad
oM ‘Ajgexiom pue
Lupge annubod panaad

panpad Buipnpur uonauny
anubod pananiad usamiag
diysuoneas ay) auiwexy

‘BUIOUIIRY 1SBRIQ YUIM
syuaned uy Adesaylowayd
01 3|geIngme

s1 uoipunysAp aanubod

Jusixa Jeym 0] suluuRlep o)

Yiom e

suoneyw| aaubos oy
palejas ApADEeIAUL Jo/pue
Apuspuadapu ae “1Byloue

(dnosb uospedwod
YlIM) [BUO01D35-5501) [£€]

[eanAjeuy eulyd (9107) e 3@ Buaz

|eU0ID3S 5501 [e¥] wsn
|eankjeuy (£102) '[B 19 Yy Uop
|eUONDAS-5501) [8€] vsn
|eonfjeuy (8102) '|e 12 Yy uop

|eu} [euipnyibuo) [s] wsn

paziwopuey ‘aandadsold (F00Z) "1e 1@ [13PM

JUBWISSAsSY Allfend

s)nsay woly sbuipuly Jofew

syuedpiued

sjoo] / Bunes

wry Apmg

ubisaq Apmg Aiunod “1eak ‘Joyiny

"panuiuod "L a|qeL

81



BREAST CANCER, COGNITIVE CHANGES, RETURN TO WORK <

(panui1uod)

%58
pieasay

BAIEYEND 104 1SIH3YD
|esteaddy |e1d 187

HSL

ypIeasay

aAneyenD oy IsIpPaYD
Jestexddy (e 1gf

104 351132840
|esteaddy e 187

%08
yoreasay
AANRYEND 04 ISIPPAYD
Jestexddy (22 1gf

%09
pieasay

suoipeas annebau

10 poddns sS04 S1I0M-0D Woy sasuodsay
“(swjgoad anpubod ‘anbney se yans

swoldwifs a|qISIAUL LAIM JNDIYIP PUNO) UBWOM
aWwos yym ‘suonepadxa saaued-aid o) winas
1dnige ue Buipnjoul) suorpeal aanebau o poddns
31504 :siosiuadnsysiakojdwa woy sasuodsay
(510052 aaubod ‘Bunenuasuod Andypp ‘suondeas
Mo|s “AIowal padnpai) suoneywl| aanubod
pue (uoywodsip quy| saddn pue swoidwAs
asnedousw ‘eurwels jo xpe| ‘anbrey) suonepwiy
[eaisyd :sabuajjeys pajejaispom Bupuatadxl
DIM SIWIY) Ulew £ Ay

‘sasuodsal ayebnsanul

1 pasn sisAjeue |edibojouswouayd aanelaidiaiu]
‘ueunopad

mo[s Aq s1ay1o 03 3jqeaasqo pue uejdxa

01 JN2AYP NG [ENpIAIRUL 243 A paouapadxa
a1am ‘Apgesip uapply, e 3yl sabuewp aanuboy
“aouewopad yiom jo Auenb pue Ayenb

uo 1edw ue pey suoneyw aanubos asay|
01 buibueys o1 asuodsal uy abueys pides
ajqeua o) sabalens Bupjuiyl ajgxaly yum Anowg
* buipuane, pue

JBununuod * BujwwerBold, S10A1AINS 130U J5E31q)
ul ajqeseuinA ag Aew ey saibiaens aanubod uy
seale swajqoid Anuapl o ajqe sem siskjeuy yse|
JO W2NAS (ddid) WioHagd pue uejd |[e3ay aAadad

‘Bulagjem [EPOS pue [elaUBUY SJUSNYUL USYL YIIUM
“uawiojdwa uo Pedw ue aaey sabuelp aanubo)
‘paeauny bupjoo| pue Buidod "fjjedos Bupessul
‘sabueyd anubor Bupuspadxa ‘Buasp

21 Bupnou :paynuapl aiam sSWaYl a4

“sqof Bulpuewsp ss3|

pue pred Jamo] Bup el ‘SSIYATDE |BD0S PUE HIOM
Bunienny ‘sajzznd pue spiomssosd ‘swajqosd bulop
Aq annoe puiw Buidaay ‘sajou 1 1sod ‘siepusjed
Buisn ‘jewnol e Buisn :papnpur saibajens buidoy
“Apea painai

o5 ‘s53] sAed 1ey1 qof bulpuewsap ssa| aye1 pue

qol unb ‘@ueunopad qol papaye uleiq oway)
*ANUNLWWOS [E31pa

woy Juswabpajmouye Jo pe]

‘@suspuadapur paonpas uy bunnsas

“Bumasdn, pue Bunessniy, si uleiq owayy
:bumo)joy ayl pauodal Apnis ayl uj uopm

“JI0M JO SpUBWRP

aid je uonduny 01 Aupgel

199W 10 |99 559

3y 03 anp adejdyiom Ay} Ya| pey s1IayQ “swn-ped

9UO ‘SN [|N) BUDM 3IY1 Y2IEIS] JO WD YL 1y
“sisoubelp 21029 awn | Burpom usl Jo 1no aulN
(uonewloyu) Jo ye|) 3jos sJapiaoid

ayy ‘swsjueypaw buidod pasn ‘sabueyd aapubod
Aym 0} SIBMSUE 10§ pIeas ‘uonunyshp aaubo

Spom 18

u3aq syuow g| abesay
“papinoad jou sisouberp

Duls awi abesany

plo sieakg gy Jo

abe abesany

9L=N

Juawiea-jsod
sieak ¢ oy dp
plo s1eak g5 = aby ueay
0OL=N

Juawiean-isod 1eak |
plo sieak 75 = aby uelpaw
L=N

Juawiean-isod 1eak |
papinoad 1ou =3By ueap
vL=N

sisoubelp-asod
sieak gy abesany

SMBIAJIIUL PN IS
-IWag :5|00)
Aunwwoy :Bumas

sisA|euy yse| Jo walsks

wlopad pue uelq ‘[esay

‘NI ‘SMAIAIIU] 15[00]
Aunwwo) :bumag

sjewnol pue
SM3IAIBU] 15|00

sdnoab woddns
Joued Juaneding :bumas

sdnoub snaoj pue
smanul yidap-uj ssjoo)
SaUD
paseq funwwo) :bumag

sdnougy sno4
SMBIAIBUL 15|00

“Ja3ued yyum saakojdwa

yum sainpasoud pue £o1jod

MLY PAUSIIQRISa Yaim Suolieu ul

pavodal se sabuajjey> yiom o0}

uIniaJ Jepwis aduauadxa euyy

se ypns Anunod Buidojaaap

Apides e ur “123ue J5R3UG

40 Juawyean 1o/pue sisouberp
ay) Buimolo) }Iom 1e SIOAAINS [62] U
J22UED 15BRIG JAAYM FUIWIAAP 0L amelend (610Z) |e 12 on

'sISAjeuy Yse] JO WalsAS wiopad

pue ue|q ‘||e3ay ‘anpdIag

ayy buisn “saoued Jsealq

yum uawom Aq pacuapadxe

asn Abajens anubod pajejal
S{Iom Ul sannoyyp Ajnuapl o amjelenp

‘sabueyd asay)

yum adod uawom

Moy pue sanl| [euoissajosd

pue jeuosiad u s3jo1

pedwy swoidwAs moy aping

3W0d3q pue padualadxe ale

swoldwis moy “1a3ued Jsealq
Yyum uawom Uy abueyp anpubos [£7] vsn
10 Bujueaw ay Janooun o amelend (SLOZ) “|e 12 apyseuRy

[87] elensny
(9107) I8 12 s1Ma]

“san| [euoissajoud

pue [euosiad s5,uswom
uo sey uauuedw aanubod [€] ¥sn
1811 sPaya ay yadap-u) alojdxd o) ameeny (6007) '|e 19 yoyhog

3IANENeND 104 ISIPP3YD Buiaey 0y asuodsas [euonows uswioldwa uo sieak g6 = abe ueajy Bumas Abojoduo “Butuonouny aanubod syl [92] vsn
|esteaddy eanuD 10 spaya ‘swapgosd anmubod :paynuapl sawayl s 0l=N Anunwwo) :bumag Jo suondanad siommns aiojdxe o) aneyeny (5107) ‘|e 18 1399
JuBWSSassy Aljend s)nsay wouy sbuipuiy sofepy siuedidniey sjoo] / bumsg wiy Apmg ubisaq Apnig Anunod ‘“1eak loyiny

(11 = u) maaa) Buidods up papnpul salpnis SANENIEND “Z 3|qel

82



o
~N
=
]
1
-
<
=
—
o
=z
<<
w
g
-

10

(panuyuod)

%08
yoIeasay
anlleenD 104 1sIRAYD
|esiexddy |ed1ud 181

%0L
|pieasay
IAIeN|eND 104 1SIPIYD
|esteaddy |edpun g1

%58
yrieasay
AAIIRNEND 404 15130
|esteaddy jean 181

%SL
yueasay
aAlleN|enD 104 ISIPPAYD
|esiexddy |edt) 1gr

ELLT

pieasay

anneyueny) 104 1S1PAYD
Jestesddy [edn) a1

*sabueyd aanubod poddns o) s1apinoid aled Yieay
woyy asuodsas Buifsen pue 3y jo Ajenb uo pedw
‘adod 01 saibaens dojpaap 01 papaau pue yiom
pue buuonsuny Alep uo papedw! ‘sdiysuone|al
pue uondadiad-yes uo payoedwn sabueyd annubod
‘(papua Juaunean jueanfpe Jaye 3jgeadnou jsow)
sabuewp annubod jo Alopalen ‘(uopenuacuod

pue uonuane ‘Aowaw ‘Ba) sabueys amubod

0 adfy apads :pabiawa sawayl uew xig

“J1as 01 ssdwoad aaubod Guipiaoad

10 51330 woyy sydwoid amubod Buiadal apnjaul
spom Je swajgoud aaubos ssaippe o) salbajens
*asuewsopad yiom abeuew djay o)

salfiaiens [ewuoju) pue jeunoy Jo abues e sassnasig
“Aem 1Y 994 1uop

Aayy — pasancdal A|ny, se wayl smala Jakodw3
‘sajzznd "unsind aunsia| ‘suoneniis

Yss2A1s PIoAe “‘dpy 40j 19410 uo A1 ‘uopexelal
Buispiaxa ‘siapo woy poddns [euonowa
Buiyaas ‘Aep BuundNIs ‘SauEIP ‘SIBPUILIRI
‘sajou Bupjey Buipnjaul saibajens pajesauab-yag
"3yl Ajlwey uo syoeduwy sysel yom uo uads awn
pasealnul pue ‘MY 01 aanesadw JWouod? Ing
‘sysey ajdwis AepAiana op 01 pannbas bupjuiy) pue
UOJIENUIIUOD SAISUSIXE Wol anbney Jo spAdl ybiy
‘Bugapp a1 - xajdwod mou ajdwis Asnomaid alam
1801 sBulyl ‘sse1 jo aueunopad stom uo pedwi
pue JuB1sisuodul INg Jualsisiad aue swoidwAs
‘uleiq OWRAYd INOGEe AJUIEHIOUN PIYRUIP] SIWRY |
“UOUAAIIU] UE 3

PINO2 J35) }40Mm JeY) SPUBIWOIaI S4H ‘sanbiuypal
Aioyesuadwod fadojdwa pue sanbeajjod pue
spualy ‘Ajiwey Joj uonewoul {(3jzznd/pIomsson)
Aunnoe aanubod :paisabbns ase suonuamalu
51558 0) SUOIUAAIAIUI SnoLea pue sabueyd
2AnUBoY uo uopeWIO 210w 152nbal RUINE
‘wajqosd papodal

150W YoM Je syse} Bupaquiawal yjim wajqoid
‘Ingssans ssa| ssanoud

MLY 2u1 apew Jakojdwa anjuoddns e Buiaey
suonepadxa s akodwa

ay) bunaaw jou 10 ajgededur 10 mojs bupeadde
1noqe pawiop “qof [enuew-uou 1o [enuew

10 aandadsa "Kpige aapubod pue auspyuod
425 nay) papaye Aaanebau sabueyd aanubod
‘asode Jey)

swajqoud AepAiana yum [eap 01 Aljige pasnpay
*SI3YI0 Ym 31EIJUNWIWOD 01 AYjige papaye
UONUNNE BPIAIP PuE U0 0} 3jgeun ‘Burjuiyy
JBa[2 JO YIB] ‘UOISNJUOD "UONBIIUADUDD J004
“Adesayroways Guimoyjoy pue

Buunp sabueys aaubod Jo aIEME AWEIIT UIWOM
‘swajgoad aaubos Jo asnesaq

HIOM Y| 1O JUIWRNA A|Ie3 §OO) INOj pue Hiom
0 SINOY J2Y) paNpal PRy oml ‘UIWOoM €1 Yl JO

uauneansod sieak 9'g
plo s1eak gg = aby ueaw
=N

sisoubeip-1s0d syuow 47-9
‘plo sieak

66 pue Gp uzamjaq aby

FL=N

uawnean-sod
sieak z o1 dn
plo sieak pg = aby ueaw
6=N

Juawgean-isod syjuow ¢
plo

sieak /¢ = abe abeiany

dHS=Uu"g l[E=U

sisoubeip-1sod
sieak § A@jewxolddy
sieak 88 = abe ueapy
EL=N

Anunwiwo) :bumas

SMBIAIBYY] :5|00)
Ayunwwo) :bumag

SMBIAIRIY] 5|00
Ayunwiwo) :bumag

"3[eas ANIaAIS

anbneq ‘fuojuaau|

uoissaidag yaag

‘alleuUonsan sainjie4
aaubo?) ‘smalaalu 15|00]
Jiup yuaneding :bunyag

sdnoib smoo4 sj00)
Ayunwwo) :bumag

“Aupge yiom

pue uonouny Ajep ‘sdiysuoneps
uo Jedwi sy pue Aopalen

511 uawedwn aanubod
pan@iad SIOMAINS 192UED 15eaiq
0 Buipuelsiapun 1a)aq e ueigo
“2e|I0M BY) Ul SUOREIIWI|
pajeaJ-1adued Az

01 uodn MeIp ‘SIOAIAINS Jaoued
15831 UBWOM sjuawsnipe

Jo abues peoiq ay ajeaujjap

‘sabuajjeyp pajeposse

a1 AWOIBAO 0) Pasn

salbajens ayy pue Adesayrowayd
auobiapun pey oym

uawom Ag pacuapadxe uopuny
aAnubod uy sabueyd aquasap

“Jiom pue awoy e Buuonouny
Ajiep uo Adesayiowayd

10 sPpaya ay) puesiapun
uawom dipy 01 qejene

ase poddns pue uonewojul

a1 Yyjeay Jeym aiojdxy

“Aujigexiom pue suospap

MIom 01 wnaa 01 Ajigeur
suondadsad jo edun ayy
Ayuap| ‘syse1 Arep no Buifued
u1 a3uapluod wanbasgns pue
Aypge aayubos jo suondaiad
asodx3 Juawieany Adesayiowayd
Buimoyjoy sabueyp aaubod

Jo ssaualeme 3rebnsaaul

ol

[LE] vsn
ameyeny (£107) "|e 32 Yy uop
[95] ¥sn
ameend (#107) 12 12 Biaqpues
[0€] elensny
aneyeny (¥107) '|e 18 Jakeld
™
[o0]
[z€] wopbury payun
ameyienyd) (110Z) "1e 3@ Junpy
[£1] wopBury panun
ameyenp (0107) 12 32 uniy

JUaWISSAssY Aujenp

s)nsay wouy sbuipuiy Jofep

sjuedpoiied

sjoo] / bunias

wry Apnig

ubisaq Apnis Aiunod “Jeak ‘loyiny

‘panunuo) g ajqel



Table 2. Continued.

Major Findings from Results Quality Assessment

Setting / Tools Participants

Study Aim

To assess the barriers and

Study Design

Author, year, country

JBI Critical Appraisal

Women took 583 days to RTW. Main themes were:
Barriers to return to work included physical

N=12

Setting: Community
Tools: Interviews

Qualitative

Zomkowski et al. (2019)

Brazil [45]

Checklist for Qualitative

Research

Age between 44 and 63

facilitators experienced and the
coping strategies adopted by

symptoms such as fatigue and arm pain impacting

work performance as well as discrimination

from employer.

years old.
18 months post-surgery

Brazilian women 30 days after

return to work following breast

cancer treatment.

Facilitators to RTW included social and emotional

support from employer and others, as well as the

cognitive demands of a job.

Coping strategies included job role adjustments

and reducing work tasks, work hours and working

from home.
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perceived themselves to be in a cognitively demanding job before
breast cancer reported increased problems at work 9 months after
treatment (p < 0.05) [44]. Cheng et al. (2016) was the only study
that found that there was no relationship between cognitive limi-
tation and lost productivity in women with breast cancer, despite
self-perceived cognitive limitations at work being significantly
higher (p < 0.05) than the healthy control group [36].

Impact of cognitive changes on work participation. Six qualitative
studies [3,13,26-28,45] reported on how reduced cognitive per-
formance impacted women's ability to participate in the work-
force after breast cancer. Inability to meet the cognitive demands
of work tasks led women to resign or take early retirement
[3,26,28,31]. In two studies, women reported making changes to
their employment status to match their cognitive abilities despite
being financially or personally undesirable, resulting in reduced
salary and income [3,27]. Women linked their inability to maintain
the quality and quantity of pre-cancer work performance with
reduced opportunities for promotion and advancement [3].
Contrary to this, Zomkowski et al. (2019) found that non-manual
work with higher mental demands was a facilitator of return to
work, as opposed to physically demanding work [45].

Cognitive difficulties may also affect work performance for an
extended period after being diagnosed with breast cancer. Porro
et al. (2019) found that at 6 months post-diagnosis, the likelihood
of having returned to work was increased by having higher scores
for cognitive functioning OR = 1.10 [1.03-1.17] [46]. The study by
Schmidt et al. (2019) found that one year after breast cancer sur-
gery, 22% of women had not returned to work due to joint occur-
rence of fatigue and cognitive problems [47]. Further, five years
after a breast cancer diagnosis, women who had returned to work
had significantly better scores on cognitive function OR = 18
[0-37] compared to those who had not returned to work [47].
Supporting this, Obserst et al. (2010) (n = 447) found that a signifi-
cantly higher number of women left the workforce after breast
cancer due to cognitive difficulties (14%), compared with physical
difficulties (4.2%) [48].

The experience of cognitive changes, fatigue and work. Four
qualitative studies [3,28,30,32] reported on women with breast
cancer attempting to describe the cognitive fatigue they were
experiencing at work, which was different to physical fatigue and
how this impacted work performance. In the Boykoff et al. (2009)
study, a participant states, ‘So | leave at the end of the day, | am
spent, when before | was energetic. And it's not a physical spent,
it is a mental spent that | didn't have before’ (p 229). In Player
et al. (2014), participants indicated that cognitive fatigue was due
to a high level of focused concentration with work tasks, together
with organising and attending medical appointments. Lewis et al.
(2016) used the Perceive, Recall, Plan and Performance System of
Task Analysis to explain the difficulty women with breast cancer
had with ‘continuing” tasks due to cognitive fatigue. Women in
this study reported the cognitive fatigue coming from having to
think harder or longer about work tasks, with one woman stating
‘she would last about half an hour (at work) then fall off the men-
tal perch” and then ‘fatigue from having to think about everything
and then takes one or two days to recover’ (p.329). In the Boykoff
et al. (2008) study, a participant reported that ‘every two hours |
was going somewhere to sit down and relax because | could not
think well’ (p.229).

There were seven quantitative based studies
[3541,42,46,47,49,50] that examined the relationship between
cognitive impairments and fatigue and the impact on work
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Quality Assessment

Appraisal Tool

McGill Mixed Methods
81%

from Results
moderate to extreme

Major Findings
synthesize and
present information,
53% reported
cognitive symptoms
and more than half
of these reported it
to be ongoing and
in intensity. Women
reported forgetting
words to songs,
concentrating
through long pieces
of music, difficulty
sight reading.

Participants
old
1-5 years post-treatment

Average age = 53 years

Setting / Tools
and interviews

Setting: Community
Tools: Web-based surveys

Study Aim
conducive to maintaining a

which breast cancer and its
treatments affect the
musical career.

physical, mental and
emotional conditions

To determine the extent to

Study Design
Mixed Methods

2012)
Germany [34]

Table 3. Continued.
Author, year, country
Schmalenberger et al.
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performance. Porro et al. (2019) found that the greater the
increase in mental fatigue during treatment, the less likely the
patient was to have returmed to work 6 months after the start of
chemotherapy [OR = 0.29; 0.11-0.81]. Moskowitz et al. (2013)
reported 24 months (median) post-diagnosis employed breast can-
cer survivors had higher levels [OR = 2.46; 1.22-4.93] of symptom
burden (cognitive, limitations, fatigue and distress) than those
without breast cancer [49]. Miura et al. (2016) used the subscale
of the Cancer Fatigue Scale (developed in Japan by Okuyama
et al. 2000) to examine cognitive fatigue [50,51]. Based on the
scores, they divided a cohort into low cognitive fatigue and high
cognitive fatigue groups. They found that breast cancer patients
with high cognitive fatigue also had higher levels of depression
and lower Quality of Life scores. Todd et al. (2011) found that
three years post-treatment, breast cancer survivors reported
higher levels of fatigue (p=0.001), cognitive limitations
(p=0.001) and depression (p=0.001) than those without cancer
[41]. Schmidt et al. (2019) found that one year after breast cancer
surgery 22% had not returned to work, with the main reason
being the joint occurrence of cognitive complaints and fatigue
[47]. Contrary to this, the study by Hansen et al. (2008) found that
four years post-diagnosis, although women with breast cancer
were more likely to report cognitive limitations compared to
healthy age-matched women, it was fatigue rather than the cog-
nitive difficulties that were more strongly related to work
limitations.

Measurement of cognitive changes and impact on work
Self-report measures and neuropsychological cognitive assess-
ments are used to assess changes in cognition after breast cancer
to determine the impact on work.

Self-Report measures. All 20 studies that used a quantitative-
based methodology used self-report assessments to identify or
measure changes in cognition that were impacting work perform-
ance. The Functional Assessment of Cancer Therapy - Cognitive
(FACT-Cog) was used by three quantitative based studies in this
scoping review [38,42,52]. The FACT-Cog is a self-reported ques-
tionnaire evaluating global cognitive problems at work and in
everyday life. Von Ah et al. (2018) used the FACT-Cog to demon-
strate that employed breast cancer survivors, 5years post-treat-
ment with negative perceptions of cognitive function was
significantly related to reported poorer workability, work perform-
ance and work productivity. Whereas a positive view of cognitive
abilities was significantly related to improved ratings of work out-
comes [38].

The Cognitive Symptom Checklist - Work (CSC-W) was used
in ten quantitative based studies in this scoping review. Ottati
and Feuerstein (2013) reduced the CSC-W59 to 21 items (CSC-
W21) and consider the tool to have adequate internal reliability
and construct validity to quickly assess work-related cognitive
problems for breast cancer survivors at work [52]. The study by
Cheng et al. (2015) translated and culturally adapted the CSC-
W21 for a Chinese population and reported on psychometric
testing to validate the assessment tool [53]. Six studies used
the CSC-W59 [7,3541,4249,52]. Using the CSC-W59 with
employed breast cancer survivors and a non-cancer comparative
group, Todd et al. (2011) found that three years post-treatment,
women with breast cancer reported significantly higher levels
of cognitive limitations (p=0.001) compared to those without
breast cancer [41]. Four studies used the CSC-W21 [36,37,40,53]
for women to self-report cognitive symptoms related to work
tasks. Using the CSC-W21 with employed breast cancer
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survivors and a comparative group with musculoskeletal disor-
ders, Zeng et al. (2016) found that approximately four years
post-diagnosis, cognitive limitations at work were significantly
associated with work productivity loss in the breast cancer
group but not the comparative group. In this study, women in
the breast cancer group were in mostly ‘white collar’ occupa-
tions, compared to the musculoskeletal injury group, who were
in predominately ‘blue collar’ occupations [37]. The CSC-W21
(Chinese version) was used in Cheng et al. (2018), which had
similar findings of women approximately three years post treat-
ment self-reporting cognitive limitations that were reducing
work output, but not in the healthy control group [40].

Neuropsychological testing. Five quantitative based studies used
formal neuropsychological testing in addition to self-report meas-
ures. Two quantitative based studies that utilised the same popu-
lation of breast cancer patients [7,42] used the Central Nervous
System Vital Signs (CNSVS), a battery of computerised neuro-
psychological tests, to formally measure cognitive impairment.
Calvio et al. (2010) found that in a healthy comparison group,
neuropsychological testing was related to self-reported work out-
put, however, in the breast cancer group, self-reported cognitive
function was more closely related to self-related work output.
Hedayati et al. (2013), using the Headminder computerized neuro-
cognitive tool to obtain a Cognitive Stability Index (CSI) found
that objective measures of cognitive function (memory, attention,
response speed and processing speed) were not related to return
to work [54].

Wefel et al. (2004) used a range of standardised neuropsycho-
logical tests including the Wechsler Adult Intelligence Scale-
Revised (WAIS-R), Trail Making Test (TMT), Verbal Selective
Reminding Test (VSRT), Non-Verbal Select Reminding Test
(NVSRT), Controlled Oral Word Association (COWAT), Grooved
Pegboard and Minnesota Multiphasic Personality Inventory (MMPI)
before any breast cancer treatment had commenced and again
three weeks, six months, 12months, and 18 months [5]. Wefel
et al. (2004) found that 33% of women with breast cancer had
cognitive impairment before treatment started. Three months
after the first round of chemotherapy started, 61% of women had
a decline in cognitive function and the most commonly affected
domains were attention, learning and processing speed [5].
Declines were quite subtle and associated with a performance
that fell within the average range compared to healthy control
individuals [5]. Cognitive declines correlated with functional
decline (self-reported), including decreased ability to work [5].

A case study report [33] used a range of standardised neuro-
psychological tests (WAIS-R, Trail Making Test, VSRT, NVSRT,
COWAT, Grooved Pegboard, MMPI and Montreal Cognitive
Assessment) and self-report measures to provide pre and post-
intervention scores for the cognitive function of two women with
breast cancer, with the results of this intervention pre-
sented below.

Other measures. A qualitative study by Lewis et al. (2016) used
the Perceive, Recall, Plan and Perform (PRPP) System of Task
Analysis to assesses cognitive strategy problems in women with
breast cancer, conducted via therapist interview and/or observa-
tion [28]. This criterion-referenced assessment uses task analysis
methods to identify problems with cognitive information process-
ing. Lewis et al. (2016) identified women with breast cancer have
difficulties with cognitive strategies of attention, programming
and continuing or persisting with work-related tasks [28].

87

Interventions Addressing cognitive difficulties at work

Several qualitative studies in this scoping review discussed formal
cognitive interventions and informal strategies to assist in manag-
ing cognitive difficulties at work. There were no studies that pro-
vided workplace-based interventions with allied health
professionals.

Formal interventions. Two case report studies involved formal
occupational therapy treatment in a clinic scenario [33,55]. The
formal occupational therapy interventions were both provided in
an outpatient clinic environment but had different approaches to
helping women with breast cancer address cognitive difficulties at
work. Ryan et al. (2011) provided a case study report on individual
treatment sessions (one hour per week, four to eight-week dur-
ation) with two young breast cancer survivors who reported diffi-
culty managing their high cognitive level functioning jobs, which
required multiple cognitive skills at a high pace [33]. Treatment
was aimed at ameliorating attention and executive functioning
deficits, and to return to work or improve performance. The fol-
lowing strategies were used: education in a “5 step process” to
guide thinking, imagery/visualization, external cues and self-check
education, as well as better use of basic computer-based pack-
ages, and computer-based games to apply in the work environ-
ment when performing work tasks. Ryan et al. (2011) reported
that patients showed some resistance to the compensatory cogni-
tive strategies. Although there were some improvements in one
participant, the authors stated outcomes were impacted by poor
treatment adherence, presumably because it occurred external to
the workplace, but not during work hours [33]. Newman (2013)
described the outcome of a single participant from a five-week
group occupational therapy intervention program called ‘Take
Action’. This intervention was designed for breast cancer survivors
who reported cognitive difficulties. This program also used a com-
pensatory approach by training participants in problem-solving
and action planning strategies to manage cognitive difficulties
impacting work performance and was successful in helping this
patient redefine her occupational role [55].

Informal strategies. Nine studies discussed a range of informal
workplace-based coping strategies [3,13,26,27,30-32,45,56] that
aimed to provide women with strategies to use in the workplace.
Informal strategies used by, or suggested by women included:
Modifying work schedules e.g. reduce work hours [45,56]; Reduce
overall workload [56]; Receive assistance from others [13,56];
Change/modify work environment e.g.,; work at home [45,56]; Use
technology e.g. calendar and checklists on a computer or other
apps on phone as reminders and bring structure [26,27,30,56];
Increase handwritten note-taking, journaling and diary entries
[3,26,30]; Receive cognitive prompts from others [56]; Provide cog-
nitive prompts to self [56]; Post-it notes in the environment [3];
Activities external to work including exercise, relaxation and artis-
tic pursuits [30]; Doing puzzles [3,26,30]. Health professionals in
the Munir et al. (2011) study indicated that participation in work
itself is likely to be a form of cognitive intervention [32].

An intervention suggested in six of the studies [3,13,26,30-32]
was increased education and support from health professionals
on cognitive changes after chemotherapy and how it may impact
return to work. Although this is not a direct intervention related
to cognitive difficulties at work, women in these studies believed
that if increased recognition and information was provided, they
would be more informed about how and why cognitive changes
occur after cancer, thereby helping them prepare for work. The
need for this intervention was further validated by Munir et al.



(2011) (n=33) where 58% of participants believed more informa-
tion and help was required to help women manage cognitive
changes after breast cancer [32].

Discussion

This scoping review used standard scoping review methods to
identify, select and analyse findings from 34 studies to establish
what is known about how cognitive changes impact work ability
or performance for women with breast cancer, and consider how
this relates to practice in Australia, with its unique health and
employment system. We documented the international peer-
reviewed literature by synthesizing the country of origin, study
design, setting, assessment tools, the quality of the study and
main results to establish the i) impact of cognitive deficits on
work performance and ability i) forms of measurement and iii)
strategies or interventions used to address cognitive deficits
impacting on work. The implications of the findings and the gaps
that emerged from the results of this review that can be relevant
for health professionals and policymakers are now discussed.

A need for comprehensive workplace-based assessments
of cognition

This scoping review presented results from quantitative studies,
that were supported by reflective qualitative studies to provide
evidence that many women with breast cancer have deficits in
their cognitive capacity following breast cancer [57] that impact
work performance and participation. This evidence has been fur-
ther validated through functional magnetic radiation imaging
studies [8,9]. However, as described in this review, there continues
to be a discrepancy between results from neuropsychological test-
ing and self-report measures when determining the impact on
work ability and performance. Self-report measures continue to
show a relationship between poor work performance and out-
comes whereas formal neuropsychological testing does not
[5,7,52]. Likely explanations for this are that complex problems
with cognitive function in work occupations are not being eval-
uated in standardized neurophysiological assessments which tend
to assess limited compeonents of cognition and these tend to be
conducted in clinical settings. As such, a dynamic assessment of
the cognitive demands of a women’s pre-iliness work role is
needed followed by an evaluation of the woman's ability to inte-
grate various cognitive domains to construct real-life and real-
time cognitive strategies to perform the work tasks [28]. Health
professionals must understand the nuances of the work situation
that the patient needs to return to, as well as the complexity of
the work environment such as those described by
Schmalenberger et al. (2012) when describing the specific needs
of women musicians with cognitive changes after breast cancer
[34]. Ecologically valid assessments can then lead to interventions
that target improve task performance at work, rather than only
focusing on cognitive deficit symptoms and prescribing general
cognitive remedial strategies. This could help reduce work-
place problems.

All 20 of the quantitative studies in the scoping review used
self-reported measures to evaluate cognitive functioning at work
[7,42,52]. Whilst these were able to identify general cognitive diffi-
culties in the workplace, the measures were not job-specific and
were self-reported. Funding bodies (e.g. insurance companies)
may require more impartial information about a person’s cogni-
tive function and cognitive work demands before paying for serv-
ices. In these circumstances, there is a need to understand the
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difference between pre-illness cognitive function and how this
has changed after an illness. The Kitahata et al. (2017) study used
family members to help validate how breast cancer survivors' cog-
nitive function had changed pre and post-diagnosis and treat-
ment [58]. For work performance, an employer representative,
such as the woman’s manager or supervisor would be best posi-
tioned to provide feedback about the pre-and post-cancer cogni-
tive function. None of the scoping review studies sought the
employer's perspective on the quality or quantity of the employ-
ee's work performance [49]. If women with breast cancer report
being performance managed by their employer, then gaining the
input of the employer, who will be the ultimate judge of an
employee’s work performance, needs to be incorporated. A work-
place assessment by an occupational therapist could use an eco-
logically valid cognitive assessment tool, that considers the
cognitive demands of the specific work tasks and assess the wom-
en’s cognitive function in relation to this, also incorporating feed-
back from the employer.

A need for workplace-based interventions to address cognitive
difficulties

A Cochrane Review by de Boer et al. (2015) that states that there
is 'moderate-quality evidence’ that multidisciplinary interventions
involving physical, psychological and vocational components
doubled the retumn to work rates, compared to usual care [59].
Interventions included: education, guidance, advocacy and sup-
port to optimize workplace accommodations and job retention.
The review stated that there should be an increased focus on
return to work within rehabilitation programs and coordination
with existing return to work programs and resources [59], but
there was no specific focus on cognitive interventions. In this
scoping review, several studies briefly described informal interven-
tion strategies to address cognitive difficulties directly at work,
but only two studies describe a formal intervention that was tar-
geted at improving cognitive function at work [33,60]. But again,
neither of these studies were conducted in the workplace to pro-
vide specific occupational based strategies to improve job and
task outcomes. Ryan et al. (2011) indicate that there is likely to be
a poor transfer of cognitive rehabilitation strategies when the
intervention does not take place in the work environment [33]. A
stronger ecological approach to intervention should be consid-
ered by clinicians and researchers.

Whilst there are growing numbers of studies evaluating web-
based cognitive rehabilitation programs [61], even in Australia
[62,63], these are not specifically targeted at improving work per-
formance. A protocol for a randomised control trial to evaluate
the effect of exercise on cognitive function on work performance
has been provided by Witlox et al. (2019), which may provide
results that are useful for considering as a more holistic approach
to workplace rehabilitation for women with breast cancer [64].

This scoping review also highlighted how other factors may
intertwine with cognitive symptoms to have an impact on work
ability and participation. Firstly, the lack of recognition of cogni-
tive changes by health professionals could add to emotional dis-
tress and contribute further to cognitive impairment [65].
Acknowledgment, support [27] and education [66] regarding cog-
nitive changes have been indicated as an early intervention strat-
egy. Understanding why and how cognitive changes occur can
help survivors accept the condition and to move forward in the
recovery journey [27]. This understanding may then give women
the ability and confidence to explain their cognitive deficits to
family, friends, and their employer. Secondly, the intertwined
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nature of cognitive difficulties, with fatigue and psychological
symptoms post breast cancer can have an impact on work ability.
Breckenridge et al. (2012) state that symptoms of depression, anx-
iety and fatigue should be screened for and treated in breast can-
cer survivors as an approach to reducing perceived cognitive
limitations [42]. A more systematic approach to assessment and
appropriate intervention for cognitive changes early in the treat-
ment process may prevent some of the ‘flow on’ effect to work
participation.

A need for continuity of care to address cognitive changes after
breast cancer

From the discussion on assessment and intervention, it is evident
that there are many gaps in service delivery to address cognitive
changes impacting work for women with breast cancer. Most of
the research on the impact of cognitive changes on work capacity
was conducted in North America and Europe. Although limited,
research in Australia is steadily increasing. The models of health
care and employment-based rehabilitation services differ between
countries, therefore making comparisons difficult. In Australia,
health-related services for oncology are provided in a state-
funded hospital system, whereas, employment-based rehabilita-
tion services are funded through private insurance schemes or
federally funded rehabilitation programs [18]. This makes integra-
tion of vocational based services into “usual” or “standard” oncol-
ogy care [59], a challenging task. In Australia, there needs to be
more cohesion across health care and workplace rehabilitation
services, with early acknowledgement, identification, assessment,
intervention, and referral to minimize the impact of cognitive
changes on work participation. Routine cognitive screening during
treatment could provide early identification of those with cogni-
tive difficulties. A simple screen, using the FACT - Cog might be
worthwhile used in the early stages of treatment to screen for
cognitive problems. Information and education should be pro-
vided to advise on what to expect from changes to thinking [67].
In the Australian health care system, this could be performed by
an oncologist, clinical nurse, or occupational therapist during out-
patients’ visits for treatment and reviews. If concerns are noted
through the brief screening process, or the patient expresses diffi-
culties with work performance, a referral for workplace rehabilita-
tion services should be considered, as the issue of cognition and
work performance is complex and requires a more inte-
grated approach.

Difficulties conducting workplace-based research in cognitive
dysfunction after breast cancer

The quality assessments of both the qualitative and quantitative
studies in this scoping review could be considered medium to
high. Several of the studies did not have a methodological design
that could be evaluated using a quality assessment tool, possibly
indicating the opportunistic nature of research in this area
because of ethical issues in the timing and location of data collec-
tion. There has been a call for more research to develop interven-
tions to address cognitive impairments and return to work
[41,66,68,69]. Richardson et al. (2011) indicated that many of the
gaps in knowledge about cancer survivorship interventions may
be due to areas that are difficult to research or issues with work-
ing out how to implement solutions in everyday practice [69]. All
studies in this scoping review were conducted through surveys,
databases, interviews, or face to face training in hospitals, out-
patient clinics or community settings. There were no studies that
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conducted assessments or interventions in the workplace. This
may indicate that research on workplace-based assessments and
interventions for cognitive dysfunction may be one of these areas
of difficulty for researchers. Conducting ecologically valid research
in workplaces is challenging, as women with breast cancer may
not have disclosed their illness or cognitive difficulties, therefore
the employer cannot play an active part in the assessment or
intervention strategies. Workplace rehabilitation can make a sig-
nificant impact on injured or ill worker's quality and quantity of
work however, it must be in collaboration with the client,
employer and allied health professional [70]. Even if women with
breast cancer have disclosed their illness and cognitive dysfunc-
tion to their employer, a research program evaluating cognitive
assessment and rehabilitation program at work may highlight hid-
den problems and raise an employer's concern about work per-
formance, placing employment in jeopardy. As such, research
around women's cognitive deficits impacting work performance
after breast cancer needs to be carefully designed with a strong
ethical framework to minimize any effect on employment.

Strengths and limitations

Using a systematic approach to this scoping review, this study
brought together findings from epistemologically different
research designs to present an in-depth summary of what is
known about cognitive changes after breast and the impact on
work as well as provide clinically relevant information to chal-
lenge health professionals in their practice. Although a thorough
and focused strategy was utilised, it is possible that more studies
exist, including those in other languages, but were not identified
by the search criteria.

Conclusion

Growing evidence on the health benefits of work for injured and
ill workers is reflected in the practice of most occupational health
professionals by encouraging workers to stay involved with work
during treatment [15,70,71] rather than taking a prolonged
absence [18]. For women with cognitive dysfunction after breast
cancer, returning to work may provide a form of therapy whilst
participating in a meaningful and productive occupation [15,32].
This scoping review has found that a combination of strategies
across the breast cancer survivorship journey needs to be imple-
mented to address cognitive changes after breast cancer and to
maximize the chances of improving their work capacity and
returning to work. This is an ethically challenging area of research
that requires collaboration across multiple stakeholders and sys-
tems to develop evidence for more ecologically valid assessments
and interventions to improve women’s cognitive performance in
the workplace following breast cancer.
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3.11 Update on evidence from scoping review

Since the scoping review was released, there have been 16 citations of this scoping
review (Lewis & Mackenzie, 2022) since it was published in 2022, indicating the growing interest

in cognitive changes for women with breast cancer and the impact on work ability.

The updated data included in this chapter, which extended the findings of the original scoping
review, employed the same search strategy and inclusion criteria, which covers literature from
January 2021 to May 2025, and identified 11 further studies that examined the intersection of
breast cancer, cognitive impairment, and return to work. This represents a substantial increase
in studies, given that there were 34 studies over 20 years in the original published scoping
review. Additionally, publications from various countries indicate that this topic is gaining
international recognition. The largest number of studies came from China, with three separate
investigations contributing to the evidence base. The United Kingdom followed with two studies,
both of which provided insights into the lived experiences and workplace challenges of breast
cancer survivors. Single studies were conducted in several other countries, including the United
States, Spain, Finland, France, Canada, Norway, and Italy. This increased number of studies
and international distribution demonstrates the widespread acknowledgment of the
importance of supporting breast cancer survivors in their efforts to return to and maintain
employment, while also highlighting the diverse healthcare systems, cultural contexts, and

workplace environments in which these challenges are navigated.

Quantitative research predominantly explored the relationship between cognitive
function and work outcomes among breast cancer survivors. There continues to be a strong use
of self-reported questionnaires to evaluate the cognitive function of women with breast cancer
and work limitations. Although in this period, since the scoping review was published, there

have been different measures utilised. Overall, there is a consistent finding with the previous
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scoping review that self-reported cognitive impairments are related to reduced work

performance and participation.

Von Ah & Crouch (2021) used the Everyday Cognition (ECog) scale, which is a 39-
question measure that assesses cognitively mediated functional ability across six domains, as
well as one global total overall everyday function. Work engagement was measured using the
17-item Utrecht Work Engagement Scale (UWES-17) and includes three domains of work
engagement, including vigour, dedication, and absorption. The study found that at least one
year after treatment 12% of the breast cancer survivors identified that they had consistently (“a
little” to “much”) worse cognitive performance since their diagnosis and treatment for breast
cancer. Poorer everyday cognitive function as assessed using the ECog, was significantly

associated with reduced work engagement (Von Ah & Crouch, 2021).

Liu et al. (2021) reported that two years after treatment had been completed, women
with breast cancer experienced greater work limitations and lower quality of life compared to
non-cancer controls, with productivity loss due to presenteeism reaching 8%. The primary
outcomes assessed were productivity loss, evaluated using the Work Limitations
Questionnaire, and overall quality of life, measured by the European Organisation for Research
and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30). Additional measures
included psychological distress, assessed via the Hospital Anxiety and Depression Scale
(HADS), and cognitive difficulties in the workplace, evaluated using the Cognitive Symptom
Checklist (CSC-W21). Although the breast cancer group had higher cognitive limitations at work
than the healthy control group, as indicated by the CSC-W21 total score, the difference was not

significant.

Lange et al. (2024) evaluated the cognitive impairment and relationship with work
participation in breast cancer patients using nine paper-based standardised

neuropsychological tests (Hopkins Verbal Learning Test Revised, d2, Verbal fluency, Trail Making
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Test, Stroop test, Spatial span, Digit span, Letter Number Sequencing, and Symbol search) and
the FACT-Cog. Of the 178 women with breast cancer, 37 (20.8%) did not return to work at the
two-year mark. Patients who returned to work had a higher occupational class (e.g.,
professional) and were less likely to have had a mastectomy. Two years after breast cancer,
return to work was significantly linked to lower levels of overall cognitive impairment and
perceived cognitive abilities as well as higher scores in working memory, processing speed and
attention. These findings highlight the importance of cognitive assessment at various times
after breast cancer and in facilitating successful reintegration into the workforce following

breast cancer treatment.

Corbiere et al. (2024) explored the self-efficacy of women with breast cancer who were
on sick leave from their employment, as a way of determining how this may be an obstacle to
their planning and decision making about return to work. The Return-to-Work Obstacles and
Self-Efficacy Scale (ROSES) was utilised with women on sick leave due to breast cancer to
validate the use of this measure in this specific population. There are 10 dimensions to the
ROSES, one being cognitive difficulties. There were 153 women with breast cancer in the study,
which validated the ROSES-BC and found that chemotherapy and cognitive difficulties

dimensions were the only key predictors of return to work.

In Chapman et al. (2023), 88 women living with metastatic breast cancer completed
online questionnaires assessing their global health status, perceived cognitive and emotional
vulnerability and their experience of employers following diagnosis. Women working at the time
of the study also reported on their quality of working life. Participants completed online
questionnaires including the Functional Assessment of Cancer Therapy-Cognitive Scale
(FACT-Cog), Hospital Anxiety and Depression Scale (HADS), European Organisation
for Research and Treatment of Cancer Quality of Life (EORTC-QLQ-Q30, Version 3), Quality

of Working Life for Cancer Survivors (QWLQ-CS) and Work Productivity and Activity Impairment
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Questionnaire: Specific Health Problem (WPAI: SHP, Workplace Experience Questions (WPEQ).
The study found that a higher quality of working life was associated with better perceived

cognitive function and lower depression in women with metastatic breast cancer.

Bohn et al. (2024) found that 63% of BCSs maintained their work status eight years post-
diagnosis, with reduced work status linked to chemotherapy, comorbidities, cognitive
impairment, and fatigue. A range of tools was used to explore factors linked to return to work
status, with the European Organization for Research and Treatment of Cancer Quality of Life

Questionnaire (EORTC QLQ-C30) v3 being used to explore cognitive function, pain, and fatigue.

The qualitative studies provided deeper insights into the lived experiences of women with breast

cancer.

Through interviews with women with breast cancer, employers and health professionals,
Marinas-Sanz et al. (2023) identified a range of return-to-work barriers for women with breast
cancer. Overall, the barriers included physical and cognitive symptoms, psychosocial
challenges, lack of coordination among stakeholders, legal ambiguities, and unsupportive work
environments. It was women with breast cancer who reported that cognitive barriers of lack of
concentration and memory secondary to chemotherapy or hormone therapy both increased
insecurity in the performance of their tasks. One woman stated: “It’s not enough that |
recovered from cancer, but | came back to the company, and they told me: you’re out and you’re

going to start from scratch”. (Worker with breast cancer, p.7, Marinas-Sanz et al., 2023).

Chapman et al. (2022) examined the long-term effects of cognitive impairment following
breast cancer on work performance and participation through interviews with women who had
breast cancer. Women had completed treatment on average two years prior, but up to five years
prior. At the time of the interview, most women (65%) reported working full-time, and six women
(15%) had changed their job role and/or employer since their diagnosis. The study found that

cognitive changes provoke emotional distress, fatigue, and reduced confidence, adversely
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impacting work on a long-term basis, up to five years in this study. The study highlights some
self-management strategies utilised by women, mostly related to addressing memory deficits.
However, notably, some women reported that their cognitive deficits prevented them from
remembering to implement the strategies. This study has indicated that cognitive changes can
lead to ongoing and sustained suboptimal workability and the implementation of common self-
management coping strategies. Women often feared how they would be viewed by their
employers or co-workers when it came to their cognitive challenges and the long-term

implications for their employment (Chapman et al., 2022).

Mao et al. (2025) conducted interviews with Chinese health professionals who had breast
cancer about their experiences with returning to work. One of the major themes was ‘Physical
and Mental Re-Awareness’. Gradual improvements in cognitive abilities, attention, and
emotional resilience fostered confidence in their return to work. Within this theme, nine of the
20 participants reported decreased memory, thinking, and energy, leading to stress, poor
concentration, memory loss, intolerance of crowded spaces, and depression. Some quotes
from this study articulate the difficulties women with breast cancer experience with cognitive

changes and their work demands:

e “Despite my love for my previous job, | couldn’t keep up with the demands,
necessitating a shift to a support role. It’s disheartening that my professional skills aren’t

being fully utilised” (p. 1943).

o “linvested more effort into becoming a doctor than most people, but now | feel like a

broken machine” (p. 1943).

¢ “lfind myselfirritable, depressed, unable to concentrate, and my work efficiency has
declined. Direct patient care is no longer a suitable role for me, leaving me disappointed

in myself” (p. 1943).
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In this study, Mao et al. (2025) also notes that all 20 participants with breast cancer had
returned to their jobs within 120 days post-surgery, with the majority returning within one to two
months post-surgery. This return-to-work rate is much higher than that found in other studies

with heterogeneous occupation types.

Magnavita et al. (2023) was an ltalian study that used mixed methods to examine barriers to
returning to work for women with breast cancer, to find better support strategies. The qualitative
study included a healthy control group. The breast cancer group reported that their working
capacity was reduced by 50% compared to their level before the disease. This could be
considered evidence of presenteeism. The qualitative component revealed that return to work
was influenced by person, company and societal factors. Cognitive and neuropsychological
problems (reduced concentration, decreased performance, and apathy) were considered

person-related barriers to returning to work.

Hou et al. (2021) conducted a mixed-methods study with women who had completed
primary treatment for breast cancer. Only 21.35% of 192 breast cancer patients returned to
work after completing treatment. The Patient Health Questionnaire-9 (PHQ-9), the Brief Fatigue
Inventory (BFI), the Cognitive Symptom Checklist (CSC) Chinese version, the Work Ability Index
(WAI), and the Lam Assessment of Employment Readiness (LASER) were completed. Results
identified cancer stage, cognitive limitations, depression, fatigue, and work ability as significant
predictors of employment readiness, or otherwise, preventing a return to work. Qualitative data
found that higher skill levels, better social support, and a flexible work schedule facilitated RTW;
stress, lack of confidence in one’s work skills, depression, and fatigue are all possible barriers

to return to work (Hou et al., 2021).

Improvement in cognitive functioning following breast cancer treatment shows mixed
outcomes. Some women recover gradually, while others experience persistent difficulties

with memory, attention, and processing speed. Although intervention effectiveness was
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not the focus of this thesis, evidence indicates that cognitive deficits can improve or be
compensated for over time. Non-pharmacological interventions such as cognitive
rehabilitation, mindfulness-based stress reduction, and physical activity can improve
certain cognitive domains and overall well-being, although effects are generally modest
and vary by intervention type. Systematic reviews highlight cognitive rehabilitation and
exercise as particularly promising for enhancing attention, executive function, and
processing speed in breast cancer survivors (Park et al., 2023). Yang et al. (2025) found
psychological interventions most effective for improving subjective outcomes, cognitive
training for working memory and executive function, cognitive rehabilitation for learning and
memory, and mindfulness-based stress reduction for processing speed. However, there is
limited research on workplace-specific strategies to address cognitive challenges, which

has been identified as an area for future investigation.

3.12 Considering cognitive changes and impact on
work performance and participation: ICF model

Earlier, the ICF model was presented considering the possible aetiology, neuroanatomic
and personalrisk factors causing cognitive changes after breast cancer, as well as the resultant
neuroanatomic changes. After this, the scoping review provided broader contextual
considerations on how cognitive changes impact the work performance and participation of
women with breast cancer. Quantitative studies have helped understand the extent of the
changes, but qualitative studies bring a deeper understanding of the everyday work challenges,
what women experience in the workplace environment and how they manage these challenges.
The scoping review enables a further expansion of the ICF model application that will now be

presented to summarise the literature thus far (Figure 3.5).

99



Health condition

Coenitive imoairments related to breast cancer and treatments

Body Functions & Systems

Body Systems

emotherapy-induced
oxidative stress, inflammation, anesthe
POCD}

through medication
Psychological: mood disorders (anxiety and

b144 Memory Func
b140 Attention Functions

b164 Higher-Level Cognitive Fu
problem solving, planning, organizing,
multitasking)

Activity

ting work-ralatad activities,

d160 Focusing attention

d175 Solving problemsa

d210 Undertaking = single task
d220 Undertaking multiple tasks
d240 Handling stress and other

, and endurancea
meeting deadlines,
keeping up with workload.
managing professional roles and

Participation

Participation restrictions in work life, including:

- dB50 Remunerative employment

- dB45 Acquiri keaping, and tarminating a
job

‘Cognitive issues can:
- Reduce confidence in returning to work
- Affect parformance evaluations
- Limit caresr advancement
Lead to resignation or early retirement

Personal Factors

Mot clas in ICF but relevant, including:

- Age
- Genetic Profile
Menopaussl Status

ial Resilienca/ Coping
Mechanisms
Self-efficacy
Fatigue Sensitivity
Education level
Job/Occupation Type
Peraonal m o return

ntextual Factors

Environmental Factors
al-ah
ata or hinder work participation:
from immediate family

onals
8580 Health services, systems and poli

Other issues may include:
- Workplace support such as flexible hours,
= technology, understanding
supenvisors, and task modifications.
- Stigma and misunderstanding

Figure 3.2: ICF model applied to breast cancer and cognitive changes, including body structures and functions,
activity and participation limitations, personal and environmental factors.
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3.13 Key findings

This chapter examined the multifaceted nature of cognitive changes in women with
breast cancer and their impact on work participation and performance. It confirmed that
impairments were common and influenced by treatment types, biological and genetic factors,
and affective conditions such as anxiety, depression, and fatigue. Neuroimaging studies
provided evidence of brain changes and compensatory mechanisms, validating women'’s self-
reported experiences. Findings from our published scoping review (Lewis & Mackenzie, 2022)
showed that cognitive impairments significantly affected work ability, with updated literature
reinforcing this across diverse international contexts. Quantitative studies linked deficits in
memory, attention, and processing speed to reduced work performance, while qualitative
research revealed emotional distress, reduced confidence, and long-term workplace
challenges. The chapter applied the ICF model to illustrate how cognitive changes intersect with
personal and environmental factors, influencing activity and participation. It highlighted the
need for targeted interventions, better assessment tools, and workplace support to help women

manage cognitive impairments and maintain employment.
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CHAPTER 4: PILOT STUDY USING THE PRPP-A

4.1 Introduction

This chapter investigates the reasons why women may have difficulty returning to work
after breast cancer, focusing specifically on impaired cognition. Cognition underpins all human
activity, allowing individuals to interpret information, make decisions, and perform tasks
essential for personal, social, and occupational functioning. From simple routines to complex
problem-solving, cognitive processes form the foundation of how we operate and engage in
meaningful activities. Although cognitive changes after breast cancer are often subtle, they can
significantly impact work performance. The chapter seeks to answer the question: What
specific cognitive domains are affected in women with breast cancer in their worker roles? To
address this, it begins with a discussion of three approaches to cognitive assessment
(neuropsychological, International Classification of Functioning, Disability and Health, and
Diagnostic and Statistical Manual of Mental Disorders) and some of the challenges and
opportunities that may arise from considering alternative approaches. It examines the most
common neuropsychological testing and self-reported assessments used for evaluating
cognition in women with breast cancer, along with the limitations related to work-related
cognitive assessments. An alternative approach of functional cognition, using the Perceive,
Recall, Plan, and Perform System of Task Analysis (PRPP-A), is proposed as an option for
assessing the cognition of women with breast cancer concerning work tasks, as it addresses the
shortcomings of traditional assessments in this area and meets the requirements of third-party
providers. This is followed by a pilot study that was published, using the PRPP-A to identify

specific cognitive strategy difficulties faced by women with breast cancer in their worker roles.

Lewis, J., Chapparo, C., Mackenzie, L., & Ranka, J. (2016). Work after breast cancer:

Identification of cognitive difficulties using the Perceive, Recall, Plan, and Perform
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(PRPP) system of task analysis. British Journal of Occupational Therapy, 79(5), 323-332.

https://doi.org/10.1177/0308022616639983

4.2 Cognitive domains and areas of the brain
affected by breast cancer

Cognitive ability domains can be conceptualised in several ways. One approach groups
cognitive domains by general functions such as memory, attention, language, or executive
function. Another framework is based on brain regions, informed by lesion studies, linking
abilities to areas like the frontal or temporal lobes, parietal lobe, or hippocampus. The
hierarchical model presents simpler sensory-perceptual processes as foundational domains,
progressing to complex executive functions, which require the coordination of multiple lower-
level processes (Harvey, 2019). However, cognitive functions are not isolated. Although they are
part of a general hierarchical model, they are interconnected. For example, effective executive
functions depend on the ability to accurately perceive and remember information, as well as the
capacity to execute motor actions (Alsaedi, 2025). The cognitive domains impacted by breast
cancer and related treatments are generally assessed through neuropsychological testing,
which examines cognitive abilities like memory, attention, processing speed, reasoning,
judgment, problem-solving, spatial, and language functions in isolation (Argyriou et al., 2011).
Table 2 defines the cognitive domains, and the corresponding numbers are marked on the brain
diagram in Figure 6 to show their general neurofunctional locations. In a review by Fleming et al.
(2023), studies in women with breast cancer showed that even ten years after chemotherapy,
survivors still experience cognitive deficits in verbal memory, working memory, processing

speed, and executive function compared to healthy controls.
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Table 4.2: Descriptors for cognitive domains (numbers correspond to Figure 4.6).

Cognitive Abilities Descriptors

] Visual-spatial ability The capacity to Perceivg, gengrate, and mentally manipulate visual

patterns or spatial relationships.
. The ability to focus on specific stimuli or tasks while filtering out

2 Attention . .
distractions.

3 Concentration Sustained mental focus on a particular task or object.

. . The speed at which an individual responds to a stimulus or makes a

4 Reaction time .

decision.
. The efficiency with which the brain can complete simple or routine

5 Processing speed L

cognitive tasks.
. The capacity to hold and manipulate information in mind for short

6 Working memory . :
periods during tasks.

7 Verbal memory The ablllty'to remember spoken or written language-based information
for a certain period.

8 Visual memory The skill of recalling visual details or images from past experiences.

9 Language ability Verbal fluency, the ability to access semantic knowledge

10 ) ) A set of mental processes that manage and regulate other cognitive

Executive function skills and behaviours.

(Argyriou et al., 2011; Barnhill & Dickerman, 2015; Gaynor et al., 2021)

frontal lobe
parietal lobe

temporal lobe

brain stem

Figure 4.3: General neurofunctional locations of cognitive domains
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4.3 Approaches to cognitive assessment

There is no consistent terminology used to describe cognitive domains in the literature.
As noted above, most cancer-related cognitive impairment research adopts a
neuropsychological approach. In contrast, patient self-report questionnaires often use more
functional language, aligning with terminology from the ICF Model (World Health Organization,
2001). This section outlines three different approaches to cognitive assessment for
consideration, including a neuropsychological approach, the ICF Model (World Health
Organization, 2001), and the Diagnostic and Statistical Manual of Mental Disorders, 5th edition

Text Revision (DSM-5-TR) (American Psychiatric Association, 2022a).
4.3.1 Neuropsychological

Neuropsychological assessment involves a standardised evaluation of cognitive
abilities using a performance-based battery of tests across multiple domains, often including
more than one test per domain. Common areas assessed include memory, attention,
processing speed, reasoning, judgment, problem-solving, spatial skills, and language functions.
These tests require active demonstration of specific skills in a controlled setting with an
examiner present. Neuropsychological assessments are standalone evaluations for diagnostic
and capacity purposes, not for guiding interventions. Neuropsychological testing in Australia is
conducted by clinical neuropsychologists, who are registered psychologists with specialist
postgraduate training in brain disorders related to cognitive, emotional and behavioural factors.

(Australian Psychological Society, 2025).

A key element of neuropsychological testing is the use of normative comparisons to
determine if an individual's performance aligns with expectations based on their educational
and life experiences. Deviations from expected levels can be measured and interpreted in

context. Despite structured approaches, defining a universal threshold of cognitive impairment
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that correlates directly with functional limitations is challenging. Establishing clear links
between specific cognitive deficits and everyday functioning is complex, except in well-defined
conditions like traumatic brain injury. Self-reported and observed behaviours during the
assessment may offer valuable insights, but self-reported symptoms are considered less

reliable than objective performance testing due to psychological influences (Harvey, 2012).

The International Cognition and Cancer Task Force (ICCTF) (Wefel et al., 2011) and
several systematic reviews (Argyriou et al., 2011; Jung et al., 2023; Olson et al., 2016) have
identified attention, memory, processing speed, language, executive function, and visual-
spatial ability as the cognitive domains most affected by cancer and its treatments. Although
these reviews include individuals with various cancer types, women with breast cancer
represent a significant proportion of study participants. For women with breast cancer,
neuropsychological testing is primarily used in research settings to explore the causal factors of
cognitive impairment. In practice, particularly in Australia, few women undergo such testing for
cognitive concerns due to limited access, a shortage of neuropsychologists, and high costs,
which are rarely covered by Medicare or private health insurance. In some cases, women with
an insurance claim related to breast cancer may be referred for neuropsychological testing by
the insurer to obtain an objective evaluation of cognitive function and its impact on work. The
results may influence the outcome of the claim and access to financial benefits. It remains
uncertain whether neuropsychological tests are the most effective tools for assessing cognitive

abilities in the workplace.

4.3.2 International Classification of Functioning, Disability and Health
(ICF) model

Women with breast cancer need reliable and valid cognitive function assessments to support
their rehabilitation. Currently, no standardised neuropsychological tools specifically assess

functional disability in these women. The World Health Organization’s International
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Classification of Functioning, Disability and Health (ICF) (World Health Organization, 2001)
provides a universal language and framework for describing health and disability, and it is freely
available internationally. Combined with clinical diagnoses from the International Classification
of Diseases (ICD-11), the ICF offers a comprehensive understanding of health by incorporating
how medical conditions impact daily function, leading to more targeted interventions to

improve everyday activities and promote participation.

In the ICF model, "mental functions" describe cognitive functions, with each function
corresponding to a cognitive domain. While there is some overlap with neuropsychological
approaches, ICF descriptors are generally broader. The ICF framework extends beyond cognitive
function to include the impact of health conditions on activity and participation, addressing
limitations of a purely neuropsychological approach. The ICF codes and descriptors related to
cognition in work-related activities and participation are detailed in Table 4.3. A key advantage
of the ICF is its potential as a low-cost, standardised tool for epidemiological research, enabling
the collection and comparison of global data on how cognitive impairment affects work

function and participation in women with breast cancer.

Table 4.3: ICF codes and descriptors for cognition, work tasks and participation

ICF Code Descriptor Definition

b1 Mental Functions

b110 Consciousness Functions related to the state of awareness and alertness,
functions including the clarity and continuity of the wakeful state.
Orientation . . .

b114 . Awareness of oneself in relation to time, place, and person.
functions

General mental functions required to understand and

Intellectual

b117 . constructively integrate information, including reasoning,
functions . Lo
problem-solving, and abstract thinking.

122 Global psychosocial Functions related to the integration of psychological and social

aspects, such as interpersonal relationships, motivation, and self-

functions .
regulation.
Temperament and . s . .
. Stable characteristics of a person’s behaviour, such as emotional
b126 personality

. stability, openness, agreeableness, and self-control.
functions
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Energy and drive

Mental functions that produce vigour and motivation, including

b130 > . . .
functions impulse control, appetite, and sleep-wake cycle regulation.
b134 Sleep functions Functions related to the quality, timing, and amount of sleep.
b140 Attention functions Mental functlon§ that focus on specmc. stimuli or thoughts and
manage competing demands on attention.
b144 Memory functions Mentalfgnctlons involved in registering, storing, and rgtrlevmg
information. Includes short-term, long-term, and working memory.
b147 Psychomotor Mental functions that control voluntary movement, including
functions initiation, coordination, and regulation.
b152 Emotional functions Mentgl functions relateo! to the experience and regulation of
emotions, such as happiness, sadness, fear, and anger.
Mental functions that interpret sensory stimuli, including
Perceptual - L . . .
b156 . recognition and discrimination of auditory, visual, tactile, and
functions .
other sensory input.
b160 Thought functions Menta?lfupctlon's related to ideation, sequencing, abstraction, and
organisation of ideas.
b164 Higher-level Complex goal-directed mental activities such as decision-making,
cognitive functions planning, judgment, and cognitive flexibility.
b167 Mental functions of Functions involved in the reception and expression of spoken,
language written, and other forms of language.
Calculation . . . . .
b172 . Mental functions related to performing arithmetic operations.
functions
Mental functions
b176 sequencing Planning, coordinating, and executing sequences of movements
complex required for complex tasks.
movements
b180 Experience of self Awareness of one's identity, body image, and the passage of time.

and time functions

Activity and Participation

d1 Learning and

applying knowledge

d110

Watching

Using the sense of vision intentionally to experience visual stimuli.

Using the sense of hearing intentionally to experience auditory

d115 Listening stimuli.

d160 Focusing attention Intentionally focusing on specific stimuli or tasks.

d163 Thinking US|r.1g.thought.funct|ons for reasoning, problem-solving, and
decision-making.

4166 Reading Activities involved in decoding symbols and interpreting meaning
(letters, words, sentences).

d172 Calculating

d175 Solving problems

d177 Making decisions

d2 General tasks and requirements

Undertaking
d220 multiple tasks Carrying out more than one task at the same time.

simultaneously
(multi-tasking)
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Carrying out daily

d230 ;
routine

Performing coordinated actions and tasks that are part of daily life.

d3 Communication

Communicating

d310 with —receiving - Understanding spoken language conveyed by others.
spoken messages
d330 Speaking Producing spoken messages using appropriate language.
d345 Writing messages Produglng symbols or letters to communicate messages by hand
or device.
d8 Major Life Areas
d840-d859 Work and

Employment

(World Health Organization, 2001)

The ICF Model can be applied in clinical settings through the ICF Checklist (Version
2.1a, Clinician Form) (World Health Organization, 2001). This practical tool outlines the major
categories of the ICF and is used to record and summarise information on an individual's
functioning and disability. The checklist can be completed using various sources, including
written records, direct observation, client self-report, or information provided by a carer or other

informants.

The self-report aspect of the ICF approach provides a more holistic view of functioning
compared to traditional neuropsychological assessments. However, no published studies could
be found applying the ICF model specifically to women with breast cancer. Pilarska et al. (2023)
advocated for using the ICF framework to assess cognitive function in people with brain cancer,
where cognitive impairments are often more direct and severe than those experienced by

women with breast cancer, to guide rehabilitation and improve quality of life and participation.

In women with breast cancer, the Functional Assessment of Cancer Therapy — Cognitive
Function (FACT-Cog) (FACIT.org, 2025) is commonly used in both research and clinical practice
to assess women’s own perception of their cognitive function. The FACT-Cog uses function-

based questions aligned with the ICF framework. For example:

¢ Theitem “I have had trouble concentrating” corresponds to the ICF Body Functions

domain — Mental functions.
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¢ Theitem “I have used the wrong word when referring to an object” aligns with the ICF

domain of Activities and Participation — Communication.

o Theitem “l have trouble shifting back and forth between different activities that require

thinking” relates to Activities and Participation — General tasks and demands.

4.3.3 Diagnostic and Statistical Manual of Mental Disorders 5th
Edition, Text Revised (DSM-5-TR)

The Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR) provides a
standardised system for diagnosing and classifying mental disorders, ensuring consistency
across clinical settings. It supports treatment planning, provides a common language for
communication among health professionals, and assists with health policy and insurance
claims (American Psychiatric Association, 2022a). Cognitive changes in people with cancer are
not commonly assessed using the DSM-5-TR, even though it was updated in 2013 to include a
new category: Neurocognitive Disorders (Barnhill & Dickerman, 2015). This category includes
disorders where the primary clinical deficit is cognitive function, generally acquired rather than
developed over time, representing a decline from a previously attained level of functioning.

The neurocognitive disorder category emphasises diagnosed conditions such as delirium,
Alzheimer’s Disease, Lewy Body Dementia, and traumatic brain injury with a defined aetiology.
It also includes classifications like “Major or Mild Neurocognitive Disorder Due to Unknown
Aetiology” and “Unspecified Neurocognitive Disorder.” The former is used when there is
evidence of a medical cause, with or without substance involvement, but insufficient
information for a specific diagnosis. Interestingly, the presence of the €4 variant of
apolipoprotein E is a risk factor for Alzheimer’s Disease but not a diagnostic marker (Sachdev et
al., 2014). This genetic factor also increases the risk of cognitive impairment in women with
breast cancer. Other factors, such as the cancer itself or its treatments, could also be

responsible (Whittaker et al., 2022).
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The DSM-5-TR notes that the “Unspecified Neurocognitive Disorder” category should be
used when an individual shows symptoms characteristic of a neurocognitive disorder but does
not meet the full diagnostic criteria for any specific condition, yet experiences clinically
significant distress or impairment in social, occupational, or other important areas of
functioning. This classification acknowledges the impact of cognitive symptoms on everyday
functioning, aligning well with the ICF framework discussed earlier. This category may be
especially relevant for women with breast cancer who report cognitive impairments affecting
their ability to work or participate in employment, particularly when a clear etiological link
cannot be established. Within the “Unspecified Neurocognitive Disorder” category, clinicians
assess which of the six cognitive domains are affected, using definitions outlined in Figure 4.7.
Cognitive impairment is considered diagnosable when there is impairment in at least one

cognitive domain (American Psychiatric Association, 2022a).

Unspecified Neurocognitive Disorder (R41.9)

This category applies to presentations in which symptoms characteristic of a neurocognitive
disorder that cause clinically significant distress or impairment in social, occupational, or other
important areas of functioning predominate but do not meet the full criteria for any of the disorders in

the neurocognitive disorders diagnostic class.

Cognitive domain:

1. Complex attention: sustained attention, divided attention, selective attention, processing
speed

2. Executive function: planning, decision-making, working memory, responding to
feedback/error correction, overriding habits/inhibition, mental flexibility.

3. Learning and memory: immediate memory, recent memory, including free recall, cued recall,
and recognition memory, very-long-term memory, semantic; autobiographical, implicit
learning.

4. Language: expressive language, including naming, word finding, fluency, and grammar, and
syntax and receptive language

5. Perceptual-motorincludes abilities subsumed under the terms visual perception, visuo-
constructional, perceptual-motor, praxis, and gnosis

6. Social cognition: recognition of emotions, theory of mind

Figure 4.4: DSM-5-TR Cognitive domains for assessing and diagnosing neurocognitive impairments.
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(American Psychiatric Association, 2022a).

Clinicians consider their observations, symptoms reported by the patient or caregiver,

and necessary assessments to determine whether neurocognitive impairment is major or mild.

In mild neurocognitive disorders, cognitive impairments do not prevent independence in daily

life but often require extra effort and compensatory strategies. The ability to remain functionally

independent distinguishes mild from major neurocognitive disorders, relying on input from the

individual, their family, and the clinician's judgment. Assessments are broken down into

subcomponents of each cognitive domain. To avoid copyright issues, only two cognitive

domains, with examples of symptoms or observations and corresponding assessments, are

included in Table 4.4.

Table 4.4: DSM-5-TR Examples of cognitive domains and related symptoms, observations, and assessments.

Cognitive domain

Examples of symptoms or observations

Examples of assessments

Complex attention
(sustained attention,
divided attention,
selective attention,

processing speed)

Major: Has increased difficulty in
environments with multiple stimuli (TV,
radio, conversation); is easily distracted
by competing events in the environment.
Is unable to attend unless inputis
restricted and simplified. Has difficulty
holding new information in mind, such
as recalling phone numbers or
addresses just given, or reporting what
was just said. Is unable to perform
mental calculations. All thinking takes
longer than usual, and components to be
processed must be simplified to one or a

few.

Mild: Normal tasks take longer than
previously. Begins to find errors in
routine tasks; finds work needs more
double-checking than previously.

Thinking is easier when not competing

Sustained attention: Maintenance of attention
over time (e.g., pressing a button every time a

tone is heard, and over a period).

Selective attention: Maintenance of attention
despite competing stimuli and/or distractors:
hearing numbers and letters read and asked to

count only letters.

Divided attention: Attending to two tasks at the
same time: rapidly tapping while learning a
story being read. Processing speed can be
quantified on any task by timing it (e.g., time to
put together a design of blocks; time to match
symbols with numbers; speed in responding,

such as counting speed or serial 3 speed).
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with other things (radio, TV, other

conversations, cell phone, driving).

Executive function
(planning, decision
making, working
memory, responding
to feedback/error
correction, overriding
habits/inhibition,

mental flexibility)

Major: Abandons complex projects.
Needs to focus on one task at a time.
Needs to rely on others to plan
instrumental activities of daily living or

make decisions.

Mild: Increased effort required to
complete multistage projects. Has
increased difficulty multitasking or
difficulty resuming a task interrupted by
a visitor or phone call. May complain of
increased fatigue from the extra effort
required to organise, plan, and make
decisions. May report that large social
gatherings are more taxing or less

enjoyable because of increased effort

required to follow shifting conversations.

Planning: Ability to find the exit to a maze;
interpret a sequential picture or object

arrangement.

Decision making: Performance of tasks that
assess process of deciding in the face of
competing alternatives (e.g., simulated

gambling).

Working memory: Ability to hold information for
a brief period and to manipulate it (e.g., adding
up a list of numbers or repeating a series of

numbers or words backward).

Feedback/error utilisation: Ability to benefit
from feedback to infer the rules for solving a

problem.

Overriding habits/inhibition: Ability to choose a
more complex and effortful solution to be
correct (e.g., looking away from the direction
indicated by an arrow; naming the colour of a

word’s font rather than naming the word).

Mental/cognitive flexibility: Ability to shift
between two concepts, tasks, or response
rules (e.g., from number to letter, from verbal to
key-press response, from adding numbers to
ordering numbers, from ordering objects by

size to ordering by colour).

(American Psychiatric Association, 2022a)

Reading the descriptors of mild neurocognitive impairments closely resembles

qualitative research on women with cognitive changes after breast cancer. For example, Table

4.4 describes mild cognitive impairment in complex attention as difficulties with dividing

attention and concentrating on tasks like driving. Breast cancer research participants report
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similar experiences: “Hard, really hard. | can't concentrate, | get easily distracted, things take
me hours and hours, whereas it wouldn't have before. Something that might have taken an hour
before can now take me all day because | can't concentrate. My brain doesn't work the same
anymore” (Chapman et al., 2022, p.608) and “| get lost a lot easier driving...| have a GPS and one
on my phone and | typically take printed directions with me now. | couldn't find where | was
going to a meeting this morning. 45 minutes later | finally figured out where | was supposed to
be. And at that point | had missed the meeting” (Myers, 2010, p.74). Mild cognitive impairment in
executive functioning is described as difficulty multitasking or resuming a task, with increased
fatigue from the extra effort required to organise, plan, and make decisions. A breast cancer
research participant states a similar experience: “l find myself getting daydreamy. | am like the
ADD kid: [I] can hyper-focus as long as [| am] doing one thing, but if something walks by down
the hall, [and] | see it...l am gone. It makes my job a lot harder because, as a teacher, you have
to do everything all at once. So, when | leave at the end of the day, | am spent, when before | was
energetic. And it’s not a physical spent; it is a mental spent that | didn’t use to have”(Boykoff et
al., 2009, p.229).

The DSM-5-TR does not specify which assessments, or how many, should be
administered per cognitive domain. However, in the executive functioning domain, an example
of an assessment is “naming the colour of a word’s font rather than naming the word” (see Table
4.4). This describes the Stroop Test (Stroop, 1935). Diagnosing a neurocognitive impairment
using the DSM-5-TR blends subjective reporting by the client or caregivers, clinician
assessment, and, if needed, neuropsychological assessments. The DSM-5-TR indicates that
when neuropsychological assessment is unavailable, clinicians may rely on informal
assessments, but objective demonstration of cognitive deficits is essential to distinguish mild
neurocognitive disorder from normal cognitive aging and major neurocognitive disorder (or

dementia)(Ganguli et al., 2011). Mild neurocognitive disorder should fall in the range of 1-2 SD
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below the normative mean, or between the third and 16th percentiles, on tests with appropriate
norms (American Psychiatric Association, 2022a).

Using the DSM-5-TR approach to assess women with cognitive changes after breast
cancer seems positive, as itincludes recognition of functional deficits reported by patients and
significant others, along with clinician assessment and, where needed, neuropsychological or
other testing. However, there is limited discussion on using DSM-5-TR for cancer-related
cognitive changes, and it does not appear to have much support. Barnhill & Dickerman (2015) in
the book ‘Psycho-oncology’ briefly mentioned the inclusion of neuropsychological disorders in
the DSM-5-TR for assessing cognitive impairments in people with cancer. However, later
editions did not further develop this topic. The DSM-5-TR is discussed for use with psychological
and emotional disorders (e.g., depressive disorders and post-traumatic stress) related to cancer
and treatment. Overall, there is resistance to adopting the DSM-5-TR approach routinely in
oncology clinical practice and research, partly due to concerns that using psychiatric diagnostic
criteria could pathologise subtle, temporary, or treatment-related cognitive difficulties (Barnhill
& Dickerman, 2015; Ganguli et al., 2011) that could also be related to stress, anxiety, or low
mood (Bender & Merriman, 2014). Nonetheless, the holistic approach to assessment,
accessible nature, and standard categorisation of neuropsychological disorders in the DSM-5-
TR could support cognitive assessments for women with breast cancer and possibly assist
them with accessing insurance claims where clinically based and formal assessment is

required (Phan, 2022).

4.4 Measurement of cognitive changes in women
with breast cancer

Much of the research on cognitive changes in cancer patients aims to establish if
cognitive impairments exist and their causality. These assessments have generally used

neuropsychological tests and self-reported measures. Generally, neuropsychological tests have
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been labelled ‘objective’ assessments and self-report measures as ‘subjective’ assessments.
Over time, there has been an increase in linking cognitive changes to employment challenges,
often through return-to-work status, with more work-specific self-reported measures having
been developed. Overall, studies exploring cognitive changes and their impact on work have

used both objective and subjective measures, each with its ‘pros’ and ‘cons’.
4.4.1 Objective vs subjective assessments

Health professionals use objective data and subjective patient reports to diagnose
conditions and establish treatment plans. Objective data can be obtained through observation,
measurement, or standardised assessments. Subjective assessments rely on patients'
perspectives, reporting symptoms, experiences, or feelings. Pain and fatigue are examples of
self-reported symptoms without objective assessments to quantify or validate them. However,
further exploration of these symptoms could lead to a diagnosis explaining the fatigue or pain
patients experience. Dismissing patients and their carers' subjective reporting of symptoms
could be catastrophic (Queensland Government, 2025). Hence, there needs to be an
understanding that both objective and subjective assessments, together with health
professionals' interpretation and clinical reasoning, are all important parts of a thorough health

assessment (Australian Commission on Safety and Quality in Health Care, 2020).

Assessing cognitive changes following breast cancer is an area where clinicians must
rely on patients' self-reported symptoms. The literature often uses terms such as ‘self-report,
‘perceived, or ‘subjective’ assessments interchangeably (Oliveira et al., 2022), but essentially
refer to forms of assessment that do not involve neuropsychological testing. Women with
breast cancer often first notice cognitive changes during chemotherapy treatment (Kanaskie &
Loeb, 2015; The Cancer Council Australia, 2023). They report these changes to various health
professionals, receiving mixed responses (Hamilton et al., 2024; Smidt et al., 2016). A study by

Smidt et al. (2016) interviewed oncologists about their perceptions of cognitive changes in
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cancer patients. The study found that some oncologists did not inquire about cognitive changes
because they were unsure of effective evaluation and intervention options. Interestingly, the
study revealed that some oncologists believed women with breast cancer were more likely to
report cognitive changes due to 'priming' compared to patients with other types of cancers.
These oncologists cited that breast cancer survivors have greater access to supportive care and
information, which likely influenced their perceptions of cognition (Smidt et al., 2016). If some
oncologists have these implicit biases, there may be an effect on the quality of the dialogue with
a woman with breast cancer when she first reports cognitive changes, and the level of support
provided. Oncologists doubting a woman's subjective experience of memory, attention, and
concentration changes are likely to ignore these symptoms or superficially explain them as 'just
stress' (Smidt et al., 2016). Clinicians may also use patient self-reported questionnaires to
evaluate cognitive changes. However, these questionnaires can contain ‘leading’ statements,
asking patients about their symptoms in a negatively worded way (Australian Bureau of
Statistics, 2023c). For example, “I have had trouble concentrating.” This may prime the patient
by drawing their attention to certain symptoms, potentially influencing both their awareness
and reporting of those symptoms (Phan, 2022). This could lead the woman to feel confused and
doubtful about her cognitive changes, in turn, leading to other psychological issues. This is like
experiences that people with chronic illness describe, when clinicians invalidate their
emotional and behavioural symptoms (Bontempo et al., 2025), which may then lead to patients
experiencing shame, healthcare anxiety, healthcare system avoidance, and diagnostic delay
(Bontempo et al., 2025). For women with breast cancer, a lack of support or early evaluation of
cognitive changes may lead to worsening cognitive functioning and contribute to their reduced

work abilities and participation (Joly et al., 2019).

Due to the subjective nature of patient reporting and questionnaires, there is a tendency
to favour objective reporting. Some clinicians believe that neuropsychological testing, often
described as the objective form of testing, is the best option for validating cognitive changes
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reported by women with breast cancer. This view is somewhat supported by the International
Cognition and Cancer Task Force (ICCTF), which advocates for neuropsychological battery tests
before treatment begins (Wefel et al., 2011). Although the ICCTF has made these
recommendations to further research in this area, they do little to promote the use of more
Patient-Reported Outcomes (PROs) in cancer care (Mazariego et al., 2025) and lack a client-
centred approach. Research has shown that neuropsychological results do not correlate well
with self-reported cognitive changes. This may lead to ‘average’ neuropsychological test results
for awoman (Whittaker et al., 2022), further contributing to the dismissal of symptoms by some
health professionals. Additionally, insurers have indicated suspicion about deliberate poor
performance on neuropsychological tests to skew results (Phan, 2022). Yet, insurers and other
third parties still rely on neuropsychological testing to make judgments (Phan, 2022). Apart from
fMRI, there is no true objective way of identifying and validating women’s reports of cognitive
changes after breast cancer. However, fMRIs are an expensive and somewhat invasive
procedure for all women to undertake. The shortcomings of these approaches need to be

explored, and alternative evaluation methods considered.

4.4.2 Neuropsychological tests

A wide range of standardised neuropsychological tests have been used to evaluate both
the type and severity of cognitive impairment in breast cancer survivors. Table 4.5 presents the
most common neuropsychological assessments used to assess cognitive changes in women
with breast cancer. Neuropsychological tests usually assess one cognitive domain or ability per
test. These standardised neuropsychological tests are administered under controlled
conditions, such as a quiet room with minimal distractions, to elicit the individual’s ‘best’
performance (Vardy & Dhillon, 2010). Most comprehensive neuropsychological assessments
can take up to four hours to complete. They also require trained professionals to administer,

which limits their practicality in general clinical settings (Argyriou et al., 2011). Tests can be
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performed using traditional “pencil and paper” or computerised/automated platforms (Cheung
etal., 2012). There has been an increase in computerised neuropsychological assessments as
they offer several advantages over traditional methods, such as minimal training for
administrators, precise control over test delivery, improved consistency, and reduced practice
effects. Computerised neuropsychological assessments minimise examiner administration,
involvement and bias. The nonverbal nature of computerised neuropsychological tests
increases their usability, somewhat removing language and cultural barriers (Fray & Robbins,
1996). Some computerised neuropsychological assessments can be conducted remotely and
asynchronously by clinicians, improving accessibility to those in rural and remote areas or who
have difficulty accessing clinic-based services. However, to ensure reliable and valid data,
remotely conducted computerised neuropsychological assessments require appropriate
hardware, software, and compatibility (Cheung et al., 2012). Although there are substantial
benefits with remote computer-based testing, there are limitations due to the lack of
synchronous assistance from a clinician. These include the participant needing adequate
computer literacy and cognitive ability to follow instructions and the inability to conduct
standardised motor function (e.g., Grooved Pegboard test) (Vardy & Dhillon, 2010) or verbal

fluency tests.

A meta-analysis by Lindner et al. (2014) found that breast cancer survivors tend to perform
worse on neuropsychological cognitive tests compared to healthy, age- and education-matched
controls. However, neuropsychological tests are developed for populations with moderate to
severe impairments (e.g., traumatic brain injury, stroke, dementia) and may lack sensitivity to
detect the more subtle cognitive changes experienced by breast cancer survivors (Pullens et al.,
2010). Standardised neuropsychological tests often fail to identify clinically meaningful
cognitive changes that can significantly affect day-to-day functioning. For example, Ferguson et
al. (2007) studied a pair of monozygotic twins: Twin A, a breast cancer survivor, performed
within normal limits on neuropsychological testing but reported significant cognitive complaints
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and showed notable differences in MRI findings compared to Twin B (Figure 3.3). This suggests
that neuroimaging and self-report measures may be more sensitive to real-world cognitive
changes than standardised tests. Ferguson et al. (2007) point out that neuropsychological
standardised assessments often fail to show significant results, even when women with breast
cancer report cognitive issues, which questions their validity. One explanation is that the
artificial testing environment fails to replicate real-life demands. Breast cancer survivors often
report difficulties with complex tasks such as driving or multitasking at work, activities that
require the dynamic integration of multiple cognitive domains. Yet, neuropsychological tests
tend to isolate and assess domains individually. This may explain why a woman might perform
well on ‘pen and paper’ tasks in a clinic, but struggle to reverse-park her manual carin a

crowded parking lot (Calvio et al., 2010).

Research design issues have also been identified. A major limitation is the lack of baseline
cognitive assessments conducted before cancer treatment. Ideally, to assess cognitive change,
neuropsychological testing should occur both pre- and post-treatment. However, as previously
stated in chapter 3, performing cognitive assessments at diagnosis presents ethical and
practical challenges. At that point, patients are often overwhelmed by surgery, multiple medical
procedures, and emotional stress, all of which could confound baseline results. Yet without
these data, clinicians may overlook cognitive decline in individuals who were previously high
functioning, as they may still score within average norms post-treatment (Nelson et al., 2014;
Vardy & Tannock, 2007). Even mild impairments can have significant impacts, especially in the

workplace.

In response to these challenges, the ICCTF has established guidelines for
neuropsychological testing in adults with cancer (Wefel et al., 2011). To improve research

consistency and comparability, the ICCTF recommends:
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¢ Conducting longitudinal studies that include both pre- and post-chemotherapy

assessments.

e Using appropriate control groups.

e Applying a brief, standardised test battery that has demonstrated sensitivity to post-

chemotherapy changes, such as:

Controlled Oral Word Association Test (COWAT) — measures verbal fluency.

Trail Making Test — assesses attention and executive function.

Hopkins Verbal Learning Test-Revised (HVLT-R) — assesses verbal memory.

Brief Visuospatial Memory Test-Revised (BVMT-R) - measures visual memory.

These guidelines aim to standardise study design and improve data quality, helping

researchers better identify affected cognitive domains and their extent. However, they do not

address the core issue: the lack of ecological validity in standardised neuropsychological

testing. Despite improved methods, current assessments still fail to capture how cognitive

impairments influence real-world functioning in breast cancer survivors. There are no

neuropsychological tests that directly evaluate specific work-related tasks. Instead, clinicians

must infer work performance capacity from test results, often without a first-hand knowledge of

the occupational and work environment in which the patient performs their work (Newman,

2013; Ryan et al., 2011). Common neuropsychological tests used in studies examining cognitive

changes in women with breast cancer are listed in Table 4.5.

Table 4.5: Common neuropsychological tests used for assessing cognition in women with breast cancer.

Learning Test

(CVLT)

recall a list of words over

repeated trials, followed

recognition,

interference effects.

Test Name Description Domains Assessed Interpretation of Score
California Verbal learning, Impairments suggest
Participants learn and
Verbal memory, recall, difficulties with verbal

learning and memory

encoding or retrieval.
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by delayed recall and

recognition tasks.

Hopkins
Verbal
Learning
Test-Revised

(HVLT-R)

Participants are read 12
words and asked to recall
them across multiple
trials, with delayed recall

and recognition.

Verbal learning,
immediate/delayed

memory.

Lower recall/recognition
scores may indicate verbal

memory impairment.

Rey Auditory
Verbal

Learning Test

Alist of 15 words is
presented over five trials,
followed by interference,

delayed recall, and

Verbal memory,
learning rate,
attention,

susceptibility to

Performance across trials
provides insight into

memory processes and

(RAVLT) retention.
recognition. interference.
Participants copy a
Rey- Impaired recall or
complex geometric Visual spatial
Osterrieth organisation may indicate
figure, then reproduce it memory, planning,
Complex deficits in visuospatial and
from memory after a attention.
Figure executive functions.
delay.
Memory, executive
A computerised battery Norm-referenced scores
function,
CNS Vital assessing multiple provide a broad profile of
psychomotor speed,
Signs domains using interactive cognitive strengths and
reaction time,
cognitive tasks. weaknesses.
attention.
Multi-subtest battery
Wechsler measuring verbal Generalintelligence, Standard scores (mean =
Adult comprehension, working executive functioning, | 100, SD = 15); variations

Intelligence

Scale (WAIS)

memory, perceptual
reasoning, and

processing speed.

memory, processing

speed.

indicate domain-specific

strengths/weaknesses.

Wechsler
Memory Scale

(WMS)

Assesses auditory, visual,
immediate, and delayed
memory via various

subtests.

Working memory,
short-term and long-
term memory,
visual/auditory

memory.

Standardised scores help
detect memory
impairments and track

changes over time.

Trail Making
Test (TMTA &
B)

Part A: connect
numbered dots; Part B:
alternate between

numbers and letters.

Processing speed,
attention, cognitive

flexibility.

Longer times suggest
executive function or

attention deficits.
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Controlled
Oral Word

Association

Generate words
beginning with specific

letters (e.g., F, A, S)in 60

Verbal fluency,
language production,

executive function.

Lower scores may reflect
impaired frontal lobe

functioning or language

(COWAT) seconds. deficits.
Timed task involving Fine motor skills,
Longer completion time
Grooved placing grooved pegs into | visuomotor
suggests motor or
Pegboard matching holes with each | coordination,

hand.

psychomotor speed.

coordination deficits.

Headminder

csl

Computer-based test
tracking changes in
cognitive functioning over

time.

Attention, processing
speed, memory,

reaction time.

Variability in scores across
assessments may indicate
cognitive instability or

decline.

Requires naming ink

colours of printed words

Inhibition, attention,

Difficulty with incongruent

Stroop Test trials may indicate
with conflicting semantic | cognitive control.
executive dysfunction.
content.
Wisconsin Cards must be matched Abstract reasoning, Perseverative errors may

Card Sorting

according to changing

set-shifting, problem-

reflect frontal lobe

Test (WCST) rules without instruction. | solving. dysfunction.
Computer-based Attention, memory,
Results compared to
cognitive battery using planning, executive
CANTAB normative data to identify
visual and memory-based | function, decision-
specific deficits.
tasks. making.
Symbol Digit Match symbols with Processing speed, Lower scores suggest
Modalities numbers under timed visual scanning, processing or attentional
Test (SDMT) conditions. attention. impairments.
Simulates real-life
Rivermead Helps identify daily-life

Behavioural

Memory Test

memory tasks (e.g.,
remembering

appointments, names).

Functional memory,

prospective memory.

memory challenges and

severity.

Brief
Visuospatial
Memory Test-
Revised

(BVMT-R)

Copy geometrical shapes
and locations over

repeated trials.

Visual memory

Performance across trials
indicates the ability to

visually learn.
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4.4.3 Self-reported cognitive measures

A variety of self-reported measures are used with women breast cancer survivors to
assess their perceived cognitive limitations and abilities, as presented in Table 4.6. The
measures listed are validated tools. Self-reported cognitive assessments are practical,
accessible for health practitioners, low-cost, and quick to administer. These tools typically use
“1” statements written in negative or deficit-focused language to describe what the individual
may be experiencing in terms of everyday cognitive functioning or performance of daily
activities. This format can help individuals articulate their experiences. However, it also
presents challenges for people with language or literacy difficulties, and the cultural sensitivity
of some questionnaires may introduce bias. To address language and cultural concerns, several
self-report measures have been translated into other languages and evaluated in diverse
populations, reflecting cultural nuances. For example, the Functional Assessment of Cancer

Therapy-Cognitive Function (FACT-Cog) is now available and validated in Chinese, French,

Korean, Japanese, Turkish, and Portuguese (Oliveira et al., 2022).

The potential for individuals to become more aware of or focused on symptoms through
negatively worded, deficit-oriented questions, known as a priming effect, has also been partially
addressed in the FACT-Cog. The toolincludes multiple subscales: perceived cognitive
impairments (CogPCl), comments from others (CogOth), perceived cognitive abilities
(CogPCA), and impact on quality of life (CogQoL). Notably, the CogPCA includes positively
worded statements, reflecting a strengths-based approach. The CogOth subscale asks patients

to consider feedback from others regarding their cognitive function (FACIT.org, 2025).

Vardy & Tannock (2007) suggest that self-reported questionnaires may lead individuals
to misattribute pre-existing cognitive difficulties to cancer or its treatment, when these issues
may instead be related to heightened emotional distress or anxiety associated with a cancer

diagnosis. Higher scores on self-report cognitive measures have been shown to correlate with
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depression, anxiety, poor quality of life, and fatigue (Whittaker et al., 2022), but regularly show

limited correlation with objective neuropsychological assessments (Pullens et al., 2010).

Despite these limitations, self-reported assessments remain clinically useful. They offer
valuable insights into patient distress, perceptions of cognitive functioning, and can help
identify individuals with subtle cognitive issues who may benefit from further evaluation,

neuropsychological testing, or additional support services (Oliveira, 2022).

Table 4.6: Common self-reported measures for assessing cognition in women with breast cancer.

Domains Notes/Use in Breast
Tool Name Description
Assessed Cancer

37-item scale
Functional (Version 3) assessing Memory, Most used self-report
Assessment of perceived cognitive attention, toolin breast cancer
Cancer Therapy — impairments, concentration, CRCl research. Validated
Cognitive Function | abilities, impacton multitasking, in survivors; correlates
(FACT-Cog) quality of life, and quality of life with fatigue, depression.

others’ perceptions.

25-item scale

measuring frequency Frequently used in
Cognitive Failures Attention,

of cognitive lapses in cancer populations;
Questionnaire memory, action

daily life (e.g., sensitive to subjective
(CFQ) slips, perception

forgetfulness, cognitive change.

distractibility).

33-item tool

measuring perceived
Patient Working memory, Used in early studies of

difficulties in
Assessment of executive CRCI; aligns with

memory, language,
Own Functioning function, and objective findings in

motor skills, and
Inventory (PAOFI) communication some populations.

higher-level

cognition.

NIH-developed item Used in clinical and
PROMIS Cognitive Cognitive

bank with flexible research settings.
Function Short concerns and

short forms (e.g., 4, 8, Available in Computer
Form abilities

10-item versions). Adaptive Testing (CAT)
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format. Increasingly used

in cancer trials.

Part of the larger EORTC
EORTC QLQ-C30- | Two itemsin the QLQ-
Quality of Life

Cognitive C30 assess Global cognitive

Questionnaire. Often
Functioning concentration and functioning

used in trials but lacks
Subscale memory.

cognitive depth.

16-item self-report of

Attentional Used primarily with
Attentional ability to direct

capacity, working breast cancer survivors;
Function Index attention in daily life,

memory, sensitive to treatment
(AFI) often used with

executive control effects.

cancer patients.

Measures perceived
Developed by NIH;
cognitive functioning Memory,
Neuro-QolL increasingly used in
and its impact on attention,
Cognitive Function cancer survivorship
social roles and daily executive function
research.
activities.

4.4.3.1 Cognitive screens

Cognitive screening tools have been used in research involving women with breast
cancer who report cognitive changes. The Mini-Mental State Examination (MMSE) and the
Montreal Cognitive Assessment (MoCA) (Gaynor et al., 2021) are used for this purpose and
presented in Table 4.7. These screens are clinically administered, involving the clinician asking
the patient a range of questions to assess various cognitive domains. One limitation of these
tools is that they rely on the patient having adequate vision and hearing for the assessment to
be valid. However, unlike pen-and-paper self-report questionnaires, which patients complete
themselves, cognitive screening tools are administered by clinicians. This allows for additional

clinical observations to be made during the process.

While MMSE and MoCA are easy to access and administer, they are primarily sensitive
to moderate and severe cognitive impairments (Cheung et al., 2012) and are most often used in

older populations to screen for dementia (Magnuson et al., 2021). The American Society of
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Clinical Oncology (ASCO) Guidelines for Geriatric Oncology recommend using either tool to
detect cognitive impairment in older adults with cancer. As such, the MMSE and MoCA are
unlikely to be effective in detecting mild cognitive deficits among women with breast cancer.
These tools are not comprehensive and are designed to distinguish between moderate-to-
severe impairment and normal functioning. Nevertheless, they may still serve as a basic or

“blunt” screening tool to assess baseline cognitive status (Cheung et al., 2012).

The NSW Agency for Clinical Innovation, (2021) provides healthcare professionals with a
range of screening and assessment tools for older people. However, there are currently no
comparable resources or standardised cognitive screening tools available in the healthcare
system specifically for people with cancer. Furthermore, there are no cognitive screening tools

designed to identify work-related cognitive problems.

Table 4.7: Cognitive screens used for women with breast cancer reporting cognitive changes.

D .
Test Name Description omains Interpretation of Score
Assessed
Brief bedside
assessment of Global cognitive
Mini-Mental Scores below 24/30
orientation, functioning,
State Exam suggest possible
memory, attention, dementia
(MMSE) cognitive impairment.
language, and screening.
visuospatial skills.
Quick screening
Montreal covering memory, Mild cognitive Scores below 26/30
Cognitive executive function, impairment may indicate cognitive
Assessment language, detection, global | deficits, even in high-
(MoCA) visuospatial ability, cognition. functioning individuals.
and attention.
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4.4.3.2 Self-reported cognitive measures about work

A common criticism of self-reported cognitive measures (e.g., FACT-Cog) is their generic
nature and lack of specificity to everyday functioning (Haywood et al., 2023). However, two self-
reported questionnaires include items that focus on cognitive functioning at work, as outlined in
Table 4.8. Ottati & Feuerstein (2013) reported on the development of a targeted self-report tool
for women with breast cancer experiencing cognitive difficulties in the workplace, the Cognitive
Symptom Checklist-Work (CSW-C21). The CSW-C21 assesses occupational limitations related
to cancer-related cognitive impairment across three domains: working memory, executive
function, and task completion. Although not solely a cognitive assessment, the Work
Limitations Questionnaire (WLQ) includes a Mental-Interpersonal Demands subscale that
addresses cognitive challenges such as attention, memory, multitasking, and problem-solving
at work (Von Ah et al., 2017, 2018). While these tools are useful for identifying work-related
cognitive issues, they primarily focus on task-specific performance rather than broader
participation or functional capacity. Additional assessments are needed to directly evaluate
occupational difficulties related to specific tasks and work environments (Haywood et al.,

2023).

Table 4.8: Self-report cognitive measures about work

Work-Related
Tool Name How Administered Domains Breast Cancer Findings

Assessed

Developed and validated
21-item self-report on

Cognitive specifically for breast
on-the-job cognitive Working memory,

Symptom cancer survivors,
challenges (e.g., executive

Checklist- showing strong reliability
memory slips, function, and task

Work-21 (a=0.88) and valid
multitasking completion.

(CSC-W21) correlations with job
difficulty).

stress and cancer stage.
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Subscale on
25-item measure of
mental-
how health issues Used with breast cancer
interpersonal
Work Limitations | affect work survivors; captured job
tasks, output
Questionnaire performance across performance impacts
demands,
(WLQ) four subscales (e.g., due to cognitive
attention,
time mgmt., mental symptoms.
concentration,
demands).
and memory

4.5 Alternative approach to assessing cognition and
work function in women with cancer

Up to this point, the criticisms and challenges of the neuropsychological approach,
using neuropsychological testing, as well as the ICF model with self-reported methods, have
been described. In summary, neuropsychological testing is considered insufficient for
evaluating cognitive functioning in women with breast cancer at work due to its lack of
ecological validity. Such testing takes place in clinical environments without distractions and
focuses on individual cognitive domains, which contributes to poor ecological validity. This
approach fails to account for the complexities of a work environment with multitasking and
work demands. Many self-reported cognitive questionnaires assessed within the ICF Model
focus on the functional performance of cognitive domains; however, they lack relevance to a
work setting. The CSC-W21 is the most relevant questionnaire because it directly relates to
cognitive functioning at work. Nevertheless, self-reported measures are not supported by the
ICCTF and are not considered reliable assessments by third-party stakeholders such as
insurers, mainly because they do not correlate well with neuropsychological tests (Phan, 2022).
Using the DSM-5-TR approach, which involves a clinically mediated assessment focusing on
real-world and life functioning, appears to have the most merit. The Perceive, Recall, Plan, and

Perform System of Task Analysis is a clinician-administered performance assessment (Ranka et
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al., 2025) used to evaluate the effectiveness of cognitive strategy use during occupational
participation. This uses a functional cognitive approach to assessment and intervention as

opposed to a cognitive deficit approach.
4.5.1 The Perceive, Recall, Plan and Perform System of Task Analysis

The Perceive, Recall, Plan and Perform System of Task Analysis (Chapparo & Ranka,
2014) uses a functional cognition approach to assessment and intervention for people with
cognitive challenges (Ranka et al., 2025) and is grounded in the Occupational Performance
Model of Australia (OPM(A). The OPM(A) is built on two key theories pragmatism and dynamical
systems theory. Pragmatism focuses on doing what works in real-life situations, valuing
practical knowledge, context, and the lived experience of individuals. Dynamical systems theory
sees occupational performance as a self-organising system shaped by internal (person) and
external (environmental) contexts (Chapparo & Ranka, 2025). The dynamic assessment
measures a person’s occupational performance skill and cognitive strategy application
strengths and these results guide interventions that focus on improving occupational
participation by simultaneously addressing occupational performance mastery and cognitive
strategy application requirements. It has been used in populations of children with autism and
developmental delay (Challita et al., 2018) and adults with stroke (Smith et al., 2023; White et
al., 2020), traumatic brain injury (Nott & Chapparo, 2008; Smith et al., 2023), schizophrenia
(Aubin et al., 2009), HIV (Ranka & Chapparo, 2010) and dementia (Steultjens et al., 2012). It has
not been used in a cancer population to date. The PRPP System of Task Analysis has been used
to assess cognitive strategy use in everyday activities, including handwriting (Mathwin et al.,
2023), meal preparation (Aubin et al., 2009), socialising (Challita et al., 2018), grocery shopping
(Ranka & Chapparo, 2010) and other various activities of personal and instrumental daily living
(Nott & Chapparo, 2008; Steultjens et al., 2012; White et al., 2020). Bootes & Chapparo, (2010)

have used the PRPP System of Task Analysis to assess work occupations. The cultural
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applicability of this assessment tool has also been considered in Indigenous Aboriginal

populations in Australia (Smith et al., 2023).

4.5.2 Functional Cognition

Functional cognition refers to the “cognitive ability to perform daily life tasks,
incorporating metacognition, executive function, other domains of cognitive functioning, motor
performance skills and performance patterns” (Giles et al., 2020, p.2). Evaluations that use a
functional cognition approach have ecologically validity, because the assessments have a
strong ‘representativeness’ of a task, meaning the extent to which an assessment corresponds
in everyday occupations and environments, and ‘generalisability’ of test results, which is the
degree to which poor performance predicts everyday problems (Ranka et al., 2025). These
assessments are classified as performance assessments (World Health Organization, 2001).
They provide information about what a person does or perceives they do in everyday life
contexts, measuring performance against specific criteria rather than a pre-determined norm
(Ranka et al., 2025). This approach rejects notions of ‘typical’ and ‘normal’ in favour of ‘specific’
and ‘particular’ in relation to the client and their environment (Smith et al., 2023).-This approach
is core to occupational therapy, as assessment of cognition is embedded in the performance of
everyday activities, which are client-specific, nuanced, and context-specific interventions to be
developed to promote occupational participation (Ranka et al., 2025). Expenditure on
occupational therapy services that address functional cognition has been shown to lower
hospital readmission rates (Giles et al, 2020). Despite this, some still call for traditional

neuropsychological assessments to be conducted in tandem with assessments of functional

cognition (Ranka et al., 2025).
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4.5.3 Information Processing

The information processing model is a way of understanding how individuals use
cognition in everyday functioning (Cambridge Cognition, 2023) and the challenges they may
face in meeting the cognitive demands in different occupations and environments. Information
processing is viewed as a self-organised cycle involving the collection, processing, and
utilisation of information. The information processing model considers attention, perception,
memory, thinking, response generation, and executive control as part of a continuous flow of
information in the brain. As individuals participate in daily activities, they actively gather
information from people, objects, and events in their environment. They mentally organise and
encode this information to keep it accessible and comprehensible (Chapparo & Ranka, 2011).
This information is then compared with previously acquired knowledge, noting similarities and
differences in both performance and outcomes, and stored for future reference. Over time,
individuals develop a wide range of automatic thinking skills, which streamline occupational
performance. These automatic skills are strategically employed to solve problems and enhance
the ability to remember how to perform tasks and adjust performance when necessary

(Chapparo & Ranka, 2011). This process can be seen in Figure 4.8.

Cognitive strategies used for information processing during occupational participation
are influenced by the demands of the occupation and environment, as well as the individual's
processing capacity. During times of illness, fatigue, or emotional distress, people can struggle
using the cognitive strategies required to meet these demands. For example, individuals may
have trouble staying focused, miss important sensory signals, forget key information, lose their
train of thought, or find it difficult to follow through with intentions. While these difficulties are
often temporary for most people, individuals with neurological, psychological, developmental,
or emotional disorders may experience persistent challenges in cognitive strategy use. The

nature of the disorder is not seen as a deficit in cognition but as a difficulty in applying the
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cognitive strategies required for safe and effective occupational participation (Ranka et al.,

2025).
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Figure 4.5: Information processing model with associated processing strategies.

4.5.4 The Perceive, Recall, Plan and Perform Assessment (PRPP-A)

The PRPP Assessment (PRPP-A) is an observation-based tool used exclusively by
occupational therapists to assess task mastery and cognitive strategy application in clients'
natural environments, focusing on everyday tasks that are personally and culturally meaningful

(Ranka et al., 2025). It is administered in two stages. The occupation and criteria to be assessed
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are collaboratively determined by the therapist, the client, and/or relevant others (e.g., parents,
support worker, employer) based on what the individual is expected to do in their environment
now and in the future (Chapparo & Ranka, 2011). From this, the therapist judiciously sets the
performance criteria. These criteria are person-specific, which is different from other cognitive
assessment tools that measure against one standard criterion (White et al., 2020). Stage One
and Stage Two can be conducted via direct therapist observation (Ranka & Chapparo, 2010), a
structured therapist interview (Bootes & Chapparo, 2010, 2013), and/or a structured
questionnaire (Bootes & Chapparo, 2013; Chapparo et al., 2013). Occupational therapists must
participate in a standardised 5-day training course to administer the PRPP-A (Chapparo &

Ranka, 2014).

Stage One: Performance Mastery

Stage One measures performance mastery. Task analysis is used to break down the sample of
occupations into roles, routines, tasks, steps, skill sets, or social interactions. Therapists
observe the person performing a sample of occupations and determine whether routine or task
performance is effective compared to the person-specific criteria established. Performance is
observed and scored using a standardised rubric of four types of errors: accuracy, omission,
repetition, and timing (Nott et al., 2009). The overall task mastery score is calculated by dividing
the number of error-free steps by the total number of steps and converting this to a percentage
(Steultjens et al., 2012). Scores of 85% or greater indicate effective performance (Aubin et al.,
2009; Ranka & Chapparo, 2010). This score is then compared to the person-specific expected

performance criteria for the task.

Stage Two: Cognitive Strategy Application

Stage Two measures the use of cognitive strategies during performance, identifying strengths
and reasons for reduced mastery. It considers information processing from within the person

and the context to shape action in everyday life. The goal of assessing cognitive strategy
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application is to determine whether people can process information required by specific
occupations in specific contexts to meet their own or others' requirements. The Stage Two
model is presented in Figure 4.9. Information processing occurs in four central dimensions

(inner layer of Figure 4.9):

1. Perceive (sensory registration information)

2. Recall (memory - storing and retrieving information)

3. Plan (planning and evaluating decisions)

4. Perform (initiating action and monitoring performance) (Ranka, Chapparo & Nott, 2025).

These four quadrants are further broken down into 12 sub-quadrants, which represent
information processing operations (middle layer of Figure 4.9) and are comparable to the
‘cognitive domains' described in traditional neuropsychological approaches. Each sub-
quadrant contains two or three descriptors (outer layer in Figure 4.9), with a total of 35. The 35
descriptors are cognitive strategy applications, each with operational definitions. Descriptors
are considered observable behaviours. Cognitive strategies or ‘tactics’ are defined as internal
mental techniques used to process and respond to information in the ‘here and now’ (Chapparo
& Ranka, 2011). The therapist interviews and observes the client’s behaviours during the
assessment in consideration of these cognitive strategy descriptors. Effective task performance
requires the interplay between the four quadrants and flexible, spontaneous use of the
descriptor behaviours (Chapparo & Ranka, 2011). This is demonstrated through the

multidirectional and recursive arrows in Figure 4.9.

135



.
PE?CEIVE

\

Figure 4.6: The Perceive, Recall, Plan and Perform (PRPP) Assessment Stage Two Conceptual Model.

Occupational therapists administering Stage Two engage in practice reasoning questions to
guide quality and ethical practice, asking themselves about the cognitive strategies demanded

by the occupation and context. These are presented in Figure 4.10, and for example include:

e What cognitive strategies does this occupation demand?
o What cognitive strategies does the participation context demand?

e |sthe person applying the cognitive strategies needed for safe, effective, ethical

performance in context?
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4.6 A pilot study to determine how the PRPP-A could be
used with a breast cancer population to identify
cognitive problems at work

Given the difficulties women with breast cancer experience when returning to work and the
potential for cognitive problems to be a major contributor, the PRPP-A was applied to pre-
collected data from another study (Player et al., 2014). In Player et al. (2014), women were
interviewed about their everyday cognitive changes after breast cancer, particularly in their
occupational productivity. The interviews, conducted by occupational therapy students, were
semi-structured and did not use a functional cognition assessment approach. The data was
presented in written transcripts, and PRPP-A Stage 2 was applied to this transcript data. This
pilot study aimed to examine whether the PRPP-A could detect cognitive strengths and deficits
experienced by women with breast cancer in their work occupations. As the PRPP-A had not
been utilised with a cancer population before and did not use a traditional observation or direct
interview approach, this was considered an exploratory study conducted under the guidance of
the PRPP-A authors (Chapparo & Ranka, 2014) to determine further research needs in this

population.
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Abstract

Introduction: Few ecologically valid assessment tools are available for occupational therapists to evaluate the cognitive demands
and performance of women with breast cancer in the workplace. This study aims to identify difficulties in work-related cognitive
strategy use experienced by women with breast cancer using the Perceive, Recall, Plan, and Perform (PRPP) System of Task Analysis.
Method: Deductive content analysis was used to code secondary data from 10 interview transcripts involving women who had
breast cancer and experienced difficulties in everyday cognitive functioning after treatment. Thirty-four PRPP cognitive strategy
items were used as pre-determined codes in a secondary analysis to identify and quantify specific cognitive difficulties described
by the women.

Results: The 10 women experienced problems with work tasks that required the cognitive strategies related to the *programming’,
‘continuing’, and ‘attending’ processing categories of the PRPP system. In addition, the women demonstrated strengths in their
capacity to evaluate their own thinking and performance.

Conclusion: This pilot study indicated the need for further research to determine how cognitive impairments which may accur after
breast cancer treatment impact on occupational performance in a complex work environment. The PRPP System of Task Analysis

was identified as a potentially useful measurement and interview tool for this purpose.
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Introduction

Resuming work is seen as a crucial milestone after breast
cancer (Duijts et al., 2014; Munir et al., 2010). However,
many women report ongoing cognitive problems which
impede return to work (Player et al., 2014). Associated
self-confidence and job security issues arise when work per-
formance is impacted by cognitive impairment (Becker
et al., 2015). There are few ecologically valid assessment
tools (Nelson et al., 2014) which occupational therapists
can use to evaluate the cognitive demands of women with
breast cancer during work performance (Newman, 2013),
enabling return to work interventions to be planned. This
pilot study used the Perceive, Recall, Plan, and Perform
(PRPP) System of Task Analysis (Chapparo and Ranka.
2014) to identify difficulties in work-related cognitive strat-
egy use experienced by women with breast cancer.

Literature review
Breast cancer and work

The survival rate for women with breast cancer is now 5
to 10 years, making the “survivorship” phase an important

consideration in the continuum of return to everyday
activities. Women with breast cancer have identified
returning to work as a significant stage in their recovery
(Munir et al., 2010). While it is estimated that 60% of
cancer survivors are of working age (Oberst et al., 2010),
there is little information about how cancer and related
treatments impact on return to work. Diminished quality
of work, as well as a reduction in quantity of work,
have been suggested, leading to absenteeism, presenteeism,
performance management, problems working with col-
leagues, early retirement, and termination of employment
or resignation (Boykoff et al., 2009).

Despite research showing that breast cancer survivors
score significantly lower in the cognitive domains of
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executive functioning, working memory, and divided
attention, than non-cancer controls (Lindner et al.,
2014), female breast cancer survivors report frustration
at the lack of acknowledgement that they receive from
many health professionals when they report cognitive dif-
ficulties (Becker et al., 2015; Player et al., 2014). They
report that their work performance is affected by physical
(fatigue, reduced upper limb function, and sensory dis-
criminations) (Tager et al., 2010), psychological (anxiety,
distress, and depression), and cognitive difficulties
(Boykoff et al., 2009). Specific cognitive difficulties include
reduced attention, memory, concentration, multi-tasking,
organising information, and processing speed in their
everyday and work tasks (Becker et al., 2015; Vardy and
Dhillon, 2011). Some studies have shown these cognitive
difficulties to last months and years after treatment has
ceased (Oberst et al., 2010).

Possible causal factors of cancer-related
cognitive changes

Several hypotheses have been associated with cancer-
related cognitive changes (CRCC) in breast cancer sur-
vivors (Ahles et al., 2012). Two assumptions form the
foundation of studies exploring the causality of CRCC.
First, women with breast cancer have normal cognitive
functioning prior to any treatment. Second, that chemo-
therapy has been the agent responsible for cognitive
changes noted by women, neuropsychological tests, and
imaging studies (Ahles et al., 2012). Studies which have
been able to obtain pre and post chemotherapy cognitive
testing on women with breast cancer indicate 20-30% of
women had lower than expected cognitive performance,
based on education level and age, before commencing
any treatment or having surgery, and was not correlated
with psychological factors such as depression or anxiety
(Castellon et al., 2004; Wefel et al., 2004). This would
suggest that factors other than drug therapy (such as
chemotherapy) be considered as causal factors. Other pos-
sible factors may include ageing, genetics, and hormone
drug therapies (Vardy and Dhillon, 2011).

Neuroanatomical changes

Magnetic resonance imaging (MRI) and positron emission
tomography (PET) studies carried out during the perform-
ance of selected neuropsychological tests (such as short-
term verbal memory tasks) have shown specific functional
and structural changes of the brain that occur with CRCC.
First, there is decreased neural function in frontal
(Ferguson et al., 2007; Inagaki et al., 2007; Silverman
et al., 2007), hippocampal (Inagaki et al., 2007), and cere-
bellar structures (Silverman et al., 2007) which contribute
to language, planning, memory, and coordination.
Second, these studies also showed breast cancer survivors
had wider recruitment of neural activity during such
simple cognitive tasks when compared to those without
breast cancer. Researchers hypothesised that women
breast cancer survivors may recruit additional brain

regions to perform specific cognitive tasks in an attempt
to compensate for subtle changes in cognitive ability
(Ferguson et al., 2007), increasing the cognitive load,
and therefore the overall performance effort for even
simple everyday tasks.

Measurement of cancer-related
cognitive changes

The two forms of measurement commonly used to identify
CRCC in women with breast cancer are neuropsycho-
logical testing and self-report measures (Newman, 2013),
of which there have been inconsistent correlations (Moore,
2014; Tager et al., 2010). Castellon et al. (2004) reported
that individual perception of CRCC appeared worse than
objective  neuropsychological assessment results for
women breast cancer survivors.

A meta-analysis by Lindner et al. (2014) found that
breast cancer survivors performed more poorly on neuro-
psychological tests, compared to norms and health, age,
and education matched women. It is estimated that
15-25% of women experience cognitive impairments for
months or years after treatment (Ahles et al., 2012); how-
ever, some estimates are as high as 60% (Vodermaier,
2009). While some women report profound cognitive def-
icits, for most, the effects are subtle or mild. Many of the
neuropsychological tests used to detect CRCC in women
with breast cancer were intended for assessment of
individuals that had sustained traumatic brain injury,
stroke, or dementia, where the impairments are likely to
be moderate to severe.

The ability of neuropsychological tests to detect subtle
or mild changes in everyday performance is poor in com-
munity functioning people with other mild neurocognitive
disorders similar to CRCC (Aubin et al., 2014; Bootes and
Chapparo, 2010). Conditions required for standardised
neuropsychological test administration do not reflect real
life everyday environments and the events in which women
have reported difficulty. CRCC experienced in normal
everyday occupations may not be reflected and evaluated
in these standardised assessments. Women with breast
cancer report problems with complex tasks such as driving
or multi-tasking at work (Reid-Arndt et al., 2009). Such
tasks require dynamic use of cognitive strategies in ‘real
time’. A persistent but subtle cognitive impairment
appears to make a significant impact, particularly in the
workplace.

There are a variety of self-reported measures issued to
women breast cancer survivors to rate their cognitive limi-
tations and abilities. For example, the functional assess-
ment of cancer therapy — cognition (FACT-Cog) (Ottati
and Feuerstein, 2013) tests immediate and delayed verbal
memory and executive function and, while demonstrating
good concurrent validity with other neuropsychological
measures (Von Ah and Tallman, 2015), lacks applicability
to a complex work environment. Ottati and Feuerstein
(2013) developed a brief 21-item measure of the cognitive
symptom checklist-work-59 (CSC-W359), asserting it can
be used to quickly assess work-related cognitive problems
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for breast cancer survivors. While Moore (2014) suggests a
current need for standardised self-reported measures of
cognitive function for use in daily practice, they are
viewed as somewhat subjective and lack credibility
among some health professionals as well as health funding
schemes. The need for data collection methods and assess-
ment tools that are simultaneously objective, reliable, and
ecologically valid is required for this sensitive area of
practice.

The PRPP System of Task Analysis

The PRPP System of Task Analysis is a process-orien-
tated, criterion referenced assessment that uses task ana-
lysis methods to identify problems with cognitive strategy
use (Chapparo and Ranka, 2014). The assessment targets
everyday functional tasks performed in the context of the
person’s natural home and work environment (Bootes and
Chapparo, 2010). An underlying assumption of the assess-
ment is that a person’s capacity to process the cognitive
demands inherent in everyday tasks can be observed, iden-
tified, and used to determine the need for occupational
therapy (Chapparo and Ranka, 2014).

The PRPP conceptual model used as the framework
for analysis in this study is based on four information
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processing typologies used during task performance.
Termed ‘quadrants’, these are based on information pro-
cessing theory and reflect sensory perception (perceive),
memory (recall), response planning and evaluation
(plan), and performance monitoring (perform)
(Chapparo and Ranka, 2014). These four processing
quadrants are illustrated as the inner layer of the PRPP
System model (Figure 1).

The four PRPP quadrants are divided into a further 12
sub-quadrants (middle layer Figure 1) and 35 cognitive
strategies (termed descriptors) form the outer layer of the
PRPP System model, and are considered cognitive strat-
egy behaviours that can be observed by the assessor. Stage
2 of the PRPP analysis involves rating the participant’s
performance on a three point scale, indicating how effect-
ively the person applied each cognitive strategy (3 =effect-
ive for task performance, 2=questionable, 1=not
effective).

The PRPP is administered through the use of ‘occupa-
tion sampling’, where specific tasks and routines nomi-
nated by the client or others in the client situation are
used as examples of cognitive strategy application difficul-
ties generally experienced in daily living (Chapparo and
Ranka, 2014). This general and specific information is
obtained by using three data collection methods, each of

RECALL

PERFORM

Figure 1. The perceive, recall, plan, and perform system model (Chapparo and Ranka, 2014).
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which has demonstrated reliability and validity. First,
observation of task performance yields a description of
cognitive strategy use strengths and weaknesses that can
be scored by a therapist observer. Second, questionnaire
formats have been developed for use at school (Chapparo
et al., 2013) and work (Bootes and Chapparo. 2013) that
generate information about specific cognitive difficulties as
conceptualised by stage two of the PRPP conceptual
model. Third, interview formats can be used in situations
where observation is not possible (Bootes and Chapparo,
2010, 2013). In an interview format, general information is
sought about the difficulties experienced by the client, with
follow up probes to obtain descriptions of examples of
task performance where these general difficulties are
experienced. From the descriptions of general and specific
instances of reduced cognitive strategy use, a score can be
derived to represent the extent of difficulties perceived by
the interviewee. This third method of PRPP data collec-
tion was utilised in this study.

The PRPP has demonstrated reliability and validity for
identifying cognitive strategy application deficits in adults
with acquired brain injury (Nott and Chapparo, 2012),
HIV-related dementia (Ranka and Chapparo, 2010), and
schizophrenia (Aubin et al., 2014), but not for cancer
patients. Studies (Calvio et al., 2010; Nelson et al., 2014)
have called for more research into appropriate cognitive
assessment methods for women with breast cancer that
offer alternatives to current neuropsychological test meth-
ods and are work focused. Therefore, this pilot study
sought to use the PRPP System of Task Analysis to iden-
tify specific cognitive strategy strengths and difficulties
experienced by women with breast cancer when returning
to work.

Method
Design

This study adopted a qualitative approach using deductive
content analysis of secondary qualitative data which had
been collected for a previous study and which described
difficulties with everyday function experienced by women
with breast cancer (Player et al., 2014). Qualitative inquiry
was employed for this study because: (a) the focus was on
the subjective experiences of women with neurocognitive
disorder who returned to work after breast cancer;
(b) subjective experience is time and context dependent
and the purpose of the study was to discover how
women experienced cognitive strategy disorder in their
particular work contexts at the time of task performance;
(c) the purpose of the research was not to discover gener-
alisable ‘truths’ about CRCC, but to develop working
hypotheses for further research; and (d) this inquiry
was not concerned with causal relationships, but rather
with the ‘mutual shaping’ of variables. This study
sought to describe the subjective experiences of cognitive
strategy use of women who returned to work after breast
cancer.

Data collection

Secondary data were generated from transcribed narra-
tives about women’s experiences of ‘chemo-brain’. The
original interview questions did not focus on pre-deter-
mined cognitive assessments, but used a broad ethno-
logical approach to explore the meaning that cognitive
changes had on their daily lives. While the women were
not asked directly about the impact of cognitive changes
on their productivity, almost all voluntarily disclosed the
impact of CRCC on their work tasks and their product-
vity role.

Participants

The participants in this study were previously recruited
through methods utilised in a previous study (Player
et al., 2014). The Player et al. (2014) study recruited
women aged 40-70 years at time of diagnosis of breast
cancer and who were undergoing or had completed
chemotherapy, as they represented women of working
age. Women were invited to participate in the study if
they self-identified cognitive difficulties, were fluent in
English, and lived in New South Wales.

Participants were 10 women aged 39-67 vyears old and
had stage II or III breast cancer. Two had recurrent breast
cancer. One woman was still receiving chemotherapy;
others ranged from six months to two years since complet-
ing treatment. Seven women lived at home in metropolitan
areas and three in rural areas. Eight women were in paid
(open) employment at the time of the interview, but two
were unsuccessful in their attempt to return to work. The
occupations of the participants were as follows:

Manager or administrator — 1

Professionals — 5

Associate professional — 1

Advanced clerical or service worker — |
Intermediate clerical, sales, or service work — 2

Ethics approval for the original data collection and
subsequent secondary analysis was received from the
University of Sydney Human Research Ethics Committee.

Analysis of secondary data

Qualitative deductive content analysis was used to themat-
ically re-code the 10 interview transcripts (Schreier, 2012).
Deductive analysis starts with a preliminary conceptual
model of the target of the research and generates probable
explanatory hypotheses (Neuendorf, 2002). In this study,
the target topic was cognitive strategy use during everyday
task performance as conceptualised by the PRPP System
of Task Analysis. Evidence of effective and/or ineffective
cognitive strategy use was sought in the transcripts.

Three steps to deductive analysis were used in this
study:

1. Conceptual units that represented cognitive strategy use
during task performance were generated from the PRPP
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system of task analysis standardised terms (Chapparo and
Ranka, 2014).

2. These analytic units were synthesised and ‘operationalised’
into 12 main themes or codes, representing the sub-
quadrant cognitive processing units in the PRPP System
(see middle layer, Figure 1).

3. The PRPP codes were matched to the body of data in the
transcripts using the following process.

First, the content of all transcripts was read several
times. Second, the data were scanned line by line for mean-
ingful ‘chunks’ of information. Data were broken down
into the smallest pieces of information that could stand
alone and be ‘interpretable’ in the absence of any add-
itional information (Guba and Lincoln, 2005). This
ranged from a phrase to whole paragraphs. Repeated ana-
lysis of examples given by participants about procedural
(task mastery) and strategy application (cognitive) elem-
ents of home and work tasks enabled the researchers to
establish and validate text meaning in comparison to con-
cepts contained in the PRPP conceptual assessment model.
Third, the 34 PRPP descriptors were used as a coding
system. Each characteristic representing cognitive strategy
use was taken one at a time. This involved identifying any
of the 34 PRPP cognitive strategy descriptors described by
the participant in the interview. The data were individually
combed for evidence of (a) the presence or absence of the
cognitive strategy, and (b) how the strategy was expressed
in the interview data (Table 1). This involved reading,
comparing, and coding successive data units on a

Table 1. Cognitive strategy expressed in interview data.

‘feel-like’ or ‘look-like” basis using the standardised defin-
itions in the PRPP System of Task Analysis assessment
manual (Chapparo and Ranka, 2014) (Figure 1). When
statements were aligned with more than one particular
cognitive strategy, consensus between the researchers
and independent assessor was used to determine its ana-
lytical placement. Fourth, the nominated cognitive strate-
gies for each participant were then scored using the 1,2, 3,
standardised scoring rubric on stage 2 of the PRPP
System. Finally, after all 10 transcripts were thematically
analysed, coded and scored, the stage 2 scores were
entered into an Excel database for conversion into descrip-
tive statistics and visual analysis.

Findings

Findings are presented in two sections to answer the
research aim, which was to identify the difficulties in cog-
nitive strategy use experienced on return to work by 10
women breast cancer survivors who had undergone
chemotherapy. First, difficulties as identified by the
PRPP model and examples of accompanying narrative
are given to illustrate three particular cognitive strategy
application difficulties that were common to all the
women. In this section, the women are identified by their
participant number. Second, the group participant scores
are presented and graphed visually, showing the min-
imum, maximum, and average PRPP sub-quadrant
scores for the 10 participants (Table 2 and Figure 2).
This mixed method approach is supported by

PRPP cognitive

strategy items

PRPP standardised sub-quadrant definition

Quotation from transcript that fits the definition

Questions
Analyses

Recalls steps

Contextualises to time

Contextualises to place

Organises

Questions: verbally enquires about the location of
missing items. Hesitates, looks at, or examines
the task momentarily prior to making appro-
priate changes.

Analyses: stops to evaluate a specific constraint.

Performs the general and specific procedures and
steps needed for known tasks and routines.

Remembers time. Performs at a known time.

Remembers place. Performs in known place.

Arrange objects and body to begin task. Re-
arranges environment as task progresses.

‘I would go and do something that | knew how to
do like use my food processor...I"d push the
button and nothing would happen, | would
look at it, and think *“Why isn’t this working?"
I'd take it all apart and put it together again
and then think ...oh | haven't plugged it
in...[therefore] things would take me ages. P8

‘I would go and do something that | knew how to
do like use my food processor .. .1'd push the
button and nothing would happen, | would
look at it, and think “Why isn’t this working?"”
I'd take it all apart and put it together again
and then think .. .oh I haven't plugged it
in ... [therefore] things would take me ages.’ P8

‘Have to keep backtracking at the shops, because
I had forgotten things. | don’t know what time,
and | don’t know how long to take and | don’t
know how I'm going to get there P7

‘Have to keep backtracking at the shops, because
I had forgotten things. | don’t know what time,
and | don’t know how long to take and | don’t
know how I'm going to get there. P7

‘My husband makes a lot of the decisions now-
... like “where do we want to be”, what do we
have to do, what do we have to get done?” P3

PRPP: Perceive, Recall, Plan, and Perform
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Table 2. Minimum, maximum, average, and standard deviation scores for group PRPP (perceive, recall, plan, and perform) sub-quadrant

scores.

Sub-quadrant Facts Schemes Procedures Mapping Programming Evaluating Initiating Continuing Controlling Attending Sensing Discriminating

Minimum 34 34 78 56 34 68
% score™d

Maximum 100 100 100 100 89 100
% score®™d

Average 813 80.2 84.6 76 61.5 90.4
% score™

Standard 19.4 242 9.3 153 15.8 15.5
deviation

34 34 34 34 56 56
100 100 100 100 100 100
80.3 61.5 82.4 63.7 90.1 89
278 21.5 20.2 28.4 15.1 15.6

“Minimum % score: This is the lowest score achieved by any one or more participants in the group. These scores are plotted as the dotted line on

the radar graph in Figure 2.

®Maximum % score: This is the highest score achieved by any one or more participants in the group. These scores are plotted as the dash line on

the radar graph in Figure 2.

“Average % score: All participants score for the sub-quadrant divided by the number of participants (10). These scores are plotted as the bold line

on the radar graph in Figure 2.
dExpected performance is 90-100%.
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Figure 2. Radar graph illustrating group average minimum, maximum, and average Perceive, Recall, Plan, and Perform sub-quadrant

scores.

constructivist researchers such as Mackenzie and Knipe
(2006: 3), who stated that ‘quantitative data may be uti-
lised in a way, which supports or expands upon qualitative
data and effectively deepens the description’.

Cognitive strategy use difficulties:
Individual perspectives

All women gave examples of how they perceived CRCC to
have reduced their self-confidence in their work ability.
Participant 10, for example, stated that ‘the employer
can’t see this underlying effort...it is difficult for them

to understand ... hard to explain why you aren’t cop-
ing...affects your confidence in ability to do job’.
Worry and distress over their inability to ‘think straight’
when needed were apparent, with some of the women
indicating: ‘I'm worried the cognitive problems will
affect my ability to do my job’ (P4). An additional concern
centred on the impact of CRCC on their relationships with
employers and colleagues, illustrated by P6, who stated:
‘...it [chemo-brain] caused problems with my work
mates’.

‘While all 10 women described individual amounts and
types of deficits in cognitive strategy application
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difficulties, thematic coding using the PRPP sub-quadrant
nomenclature indicated three areas received the most com-
ment in the transcripts. These were ‘programming’
(chooses, sequences, calibrates), ‘continuing’ (flows, con-
tinues, persists), and ‘attending’ (notices, modulates, main-
tains) (Figure 1).

Programming. Programming is defined as the ability to
choose an appropriate cognitive strategy based on the
task requirement, then sequence and calibrate a plan of
action and adapt this plan when required. Programming is
responsible for being able to respond to novel and com-
plex situations in a logical progression without unneces-
sary time to think (Chapparo and Ranka, 2014). Common
programming difficulties experienced by participants in
their work environment are described by Participant 3:
You think at the time you are doing something right,
and then you're not...then I can’t think how to go for-
ward because I know I have made these boo-boos’, and
Participant 5: “What was affected was my personal strate-
gies for dealing with things that didn’t go my way.

Specifically, these two quotations illustrate that while
these women had knowledge about how to proceed with a
known task, they were unable to change the plan and
reformat performance when the situation demanded.
They lacked flexibility in thinking strategies to enable
rapid changes in response to a changing context.

Continuing. Continuing is defined as the cognitive strate-
gies used to smooth out the sequenced response so that all
the steps of the sequence are complete. Continuing is
responsible for cognitive effort being produced in the
face of obstacles that may arise so that performance per-
sists (Chapparo and Ranka, 2014). Difficulty with conti-
nuing and persisting may be commonly musinterpreted as
physical fatigue, but as Participant 10 indicates, cognitive
fatigue may be a large component of the fatigue experi-
enced by breast cancer survivors: “Fatigue from effort
about thinking about everything, and then takes 1 or
2 days to recover...taking longer to do something that
you’d normally do.” Participant 7 similarly illustrates how
this cognitive effort feels, stating: ‘It’s as though you've got
glue in the system’, and goes on to further describe how
she has ‘cut down the number of clients but still working
as hard and as long’. Participant 9 describes how she
would “last about half an hour then fall off the mental
perch’. Without an adequate compensatory strategy, she
indicated that as a result she ‘would go to work, but actu-
ally not do anything’. Participant 10 sums up the concerns
voiced by some of the women when she recounted how she
perceived her work performance to be different to pre-
cancer work and having to ‘look like” everything is alright
in the presence of employers and work colleagues: It looks
like you are doing fine on the outside. .. But the cognitive
effort required to do the task in the expected time requires
so much more cognitive effort than before cancer.”

Attending. Attending is defined as using cognitive strate-
gies to notice, switch, modulate, and maintain attention on

body, task, and environment. Attending is responsible for
deciding what to attend to and what sensory information
is or is not central to task performance (Chapparo and
Ranka, 2014). Many quotations demonstrated the attend-
ing difficulties experienced by participants in their work
environment. For example, participants recounted situ-
ations where noticing things in context during driving
was an issue. ‘T didn’t see the car’ (P2) and °I hit the rail
in the garage several times’ (P10). Participant 7 found
‘challenges in car parks, traffic lights...and roundabouts’
while Participant 9 stated: ‘I wasn’t getting that “it’s all
clear” kind of message from myself.

Concentration (PRPP ‘maintains’) appeared to be a
common attention issue. Participant 7 indicated: ‘I only
read half the email message, then reply’, while others made
remarkably similar statements: ‘Concentrating is
hard .. .T feel agitated’ (P2); ‘T just can’t do the concentrat-
ing like T used to” (P3); and T just sit there staring’ (P1).

Cognitive strategy use difficulties and
strengths: Group

The participants” sub-quadrant scores were summed and
converted into an average score for the group of 10
women. Table 2 shows the group average and standard
deviation score. Additionally, to demonstrate the range
of scores within the group, the lowest and highest score
from within the group for each of the 12 sub-quadrants
was plotted (Figure 2).

Difficulties in cognitive strategy use. As a criterion-related
assessment, the PRPP measures what a person can do
against the individual standards set by their situation
(Linn and Gronlund, 2000). Expected performance on
the PRPP sub-quadrant score for functional cognitive
strategy use during everyday activities is 90-100% (Linn
and Gronlund, 2000). The 10 participants reported cogni-
tive strategy difficulties at work in three to 11 PRPP sub-
quadrants. On average, the participants had deficits in 7.4
of the sub-quadrants.

As seen in Table 2 and Figure 2, the only sub-quadrant
in which no participant scored 100% as a maximum score
was the planning sub-quadrant, ‘programming’, indicating
that, in this group of women, planning was perhaps the
most vulnerable cognitive strategy grouping to be
impacted during work tasks. The ‘programming’ sub-
quadrant includes ‘chooses’, ‘sequences’, and ‘calibrates’
cognitive strategy behaviours. In all other sub-quadrants,
at least one participant scored 100%, indicating no
difficulty. The minimum score obtained from the 10 par-
ticipants shows low (34%) scores obtained for the sub-
quadrants of ‘facts’, ‘schemes’, “programming’, “initiating’,
‘continuing’, ‘controlling’, and ‘attending’, indicating that
the type of cognitive deficit experienced by women during
work tasks is variable in type and severity.

The average scores provide more insight about the
prevalence of difficulties across the sub-quadrants. Of
these average sub-quadrants scores, ‘facts’, ‘schemes’,
‘initiating’, and ‘controlling’ all have averages of 80% or

145



British Journal of Occupational Therapy 0(0)

more, probably indicating that the majority of the group are
processing well in these areas, with perhaps one or two par-
ticipants  experiencing  significant ~CRCC  with
those strategies. Alternatively, the lowest average scores
were demonstrated in the sub-quadrants ‘programming’
(chooses, sequences, calibrates), ‘continuing’ (flows, con-
tinues, persists), and ‘attending’ (notices, modulates, main-
tains). This may indicate that these cognitive strategies are
more vulnerable to CRCC, and confirms the emphasis given
to these strategies by the women in their narratives. Other
planning strategies used for mapping (knows goal, identifies
obstacles, organises) had a minimum score of 56% and an
average of 76%. While this was not the lowest score, when
the average score is considered with the standard deviation
of 15.3 this may indicate another area of difficulty that has
impact on a number of the women’s activities.

Strengths in cognitive strategy use. The PRPP was also able
to identify cognitive strategy strengths. Strengths can be
identified by findings which demonstrate PRPP sub-quad-
rants that have high percentage minimum scores, together
with high percentage maximum scores, high averages, and
low standard deviations.

For the minimum scores, Figure 2 shows high scores
(greater than 50%) for: recalling procedures (uses objects,
uses body, recall steps) (78%); evaluating (questions,
judges, analyses) (63%); sensing (searches, locates, moni-
tors) (56%); and discriminating (regulates, discriminates,
matches) (56%).

The average for these sub-quadrants is 80-90%. which
is in the range of what is expected of a criterion-related
outcome. The standard deviation of 9.3 for ‘recalls pro-
cedures’, memory for how to do known activities, indi-
cates it is the most common strength amongst
participants in this study. The sub-quadrant ‘evaluates’,
or the ability to question and analyse a situation and
one’s own performance effectively, is the second most
common strength in these participants.

Discussion

A major finding of this study was that ‘programming’ was
a problem for all 10 women in their work environments.
Programming is one of the executive functions enabling
problem-solving and planning, functions that have been
identified in other studies as an associated difficulty experi-
enced by women after breast cancer intervention (Duijts
et al., 2014; Munir et al., 2010). However, from a PRPP
perspective, the programming strategy group (chooses,
sequences, calibrates) in this study more specifically tar-
geted women being able to cope with changing situations
in the work context. While the women were able to pro-
gramme predictable events, they had particular problems
generating an appropriate and timely course of action ‘on
the spot’. The ability to engage in this type of program-
ming is critical to work in open employment, particularly
professional and/or cognitively demanding work tasks, or
situations where multi-tasking is required (Boykoff et al.,
2009). These types of work situations are more likely to

have duties and tasks that require workers to be able to
cope with novel and complex situations rather than rou-
tine and repetitive tasks. It is possible that women who
have occupations that are cognitively demanding, include
many interruptions, or have challenging timelines are
more likely to identify deficits in this area. Preliminary
research indicating that doctors specify ‘high functioning
women’ to be more likely to report cognitive changes
(Smidt, 2014) supports this hypothesis. Further research
would benefit from matching occupation classifications
with particular cognitive strategy difficulties.

Deficits in the PRPP sub-quadrants of ‘attending’ and
‘continuing” are supported by similar reports from studies
using neuropsychological tests and self-reported measures
(Duijts et al., 2014; Ottati and Feuerstein, 2103; Wefel
et al., 2004). The findings from this study indicate that
women spend more time and effort attending to tasks
and re-programming a response to new stimuli, in com-
parison to pre-cancer performance. Participants likened
the disturbance to ‘a hidden disability” which was experi-
enced by them but difficult to explain, and only observable
to others by slow and hesitant work performance. The
fMRI (functional magnetic resonance imaging) studies
by Silverman et al. (2007) and Ferguson et al. (2007) sup-
port this finding. These studies, which showed increased
neuronal activity during task performance in comparison
to non-cancer women, could be indicative of increased
cognitive effort. It is possible that although women who
experience CRCC are able to do their work, they are
working harder to complete a task that was previously
perceived as easy. No doubt such persistent cognitive
load would result in cognitive fatigue (Mizuno et al.,
2011) and hence further errors in work performance.
The impact on women who are not prepared for such an
outcome, and who do not have compensatory strategies to
assist with return to work. may be to conceal their CRCC
symptoms for fear of losing their job.

The transcripts of the women clearly focused on their
perceived difficulties with cognitive strategy use. While
there were no specific questions relating to perceived
strengths, it was clear from their narratives, and use of
the PRPP model, that the women had definite strengths
which they used to assist performance. Further research to
investigate a strengths-based approach to inquiry in this
area of practice would be beneficial to women and those
who provide intervention for them.

Occupational therapists play a unique role in assessing
the impact of CRCC on women’s ability to perform work
tasks. While cognitive assessment and rehabilitation have
often been considered the domain of psychologists and
neuropsychologists, Nelson et al. (2014: 2) call for a broader
range of psychological scientists to *bring their expertise’
to the area of CRCC to help address some of the chal-
lenges presented by standardised neuropsychological
testing in an aim to help improve the research and out-
comes for women with breast cancer. Calvio et al. (2010)
state that rather than dismissing women’s reports of cog-
nitive problems, a thorough exploration of the exact
nature of the problems and active approaches should be
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taken to reduce cognitive problems at work. Calvio et al.
(2010) further state that there is a need for a more sensi-
tive index of cognitive function at work. Where neuro-
psychological testing is able to identify cognitive trait
deficits in isolation, this study demonstrated that the
PRPP System of Task Analysis can evaluate how cogni-
tive strategies interact in the context of job demands and
workplace environment to impact on participation.
Therefore, it is recommended that occupational ther-
apists consider using the PRPP within a workplace
assessment to highlight problems that are affecting the
person—occupation—environment fit (Shaw and Strong,
2008).

The hypotheses arising from this study target the extent
to which use of the PRPP during a workplace assessment
may:

e Offer credible evidence to support women’s self-reported
difficulties upon return to work;

e Highlight how cognitive problems impact on a breast
cancer survivor’s work ability; and

e Provide justification about the type of workplace-based
interventions that are needed to support women through
other stakeholders, such as employers, private insurers,
and government service providers.

It is possible that early workplace assessment and
rehabilitation services, which target self-management of
CRCC, may prevent instances of performance manage-
ment, early retirement, and premature departure from
the workforce, as described by other research (Boykoff
et al., 2009; Duijts et al., 2014) and the women in this
study.

Limitations of the study

The findings in this study relate only to those participating
in the research. Other participants may have offered dif-
ferent data from those studied. Tt is likely that a larger
number of participants would enhance the diversity of
data obtained. Caution is suggested against generalising
the findings to all women who experience CRCC who
live in other geographical areas or who are of a different
age range.

The data analysis was carried out on pre-existing infor-
mation, and therefore is limited by the original data col-
lection methods and questions. The questions did not
focus on details of work performance to the level that
purposeful PRPP interview methods suggest, and they
were not asked directly about PRPP concepts.
Consequently, detailed information about cognitive strat-
egy use from an exploration of a variety of work scenarios
was not obtained. However, the analysis was able to detect
strengths and weaknesses experienced by this group of
women in enough detail to generate scores, demonstrating
the clinical utility of the tool and concepts. Further studies
might achieve more robust triangulation and derive add-
itional data from employing observation over time as well
as interviewing.

The data were interpreted using a pre-determined
model of cognition. It is recognised that interpretation
of the data is, to a certain extent, affected by the percep-
tions of the researchers. It is possible that other research-
ers using either the same or another cognitive model may
have focused on different data, or interpreted the data
reported here in a different way. This study included
women who were engaged in both paid (open employ-
ment) and unpaid (household and family management)
work. Larger studies of women that have returned to
paid work are needed to confirm the findings of this study.

Conclusion

This pilot study sought to use the PRPP System of Task
Analysis to identify specific cognitive strengths and diffi-
culties experienced by women with breast cancer when
returning to work. Using the PRPP, it was found that
all 10 women who participated in this study had difficulties
with cognitive strategy use when participating in paid or
unpaid work tasks. While cognitive difficulties were unique
to each woman, all had cognitive strategy difficulties with
‘attending’, ‘programming’, and ‘continuing’.
Occupational therapists are in a unique position to pro-
vide workplace assessments for women returning to work
after breast cancer. This study indicates that assessments
should include elements of cognition, using an occupation-
focused tool such as the PRPP System of Task Analysis.
Further research is required to confirm the findings of this
pilot study.

Key findings

e Women with breast cancer experience CRCC.

e This study suggests that common CRCC may be in
‘attending’, ‘programming’, and ‘continuing’ with
work tasks.

What the study has added

Occupational therapists need to use an ecologically

valid tool, such as the PRPP System of Task
Analysis, when assessing work-related cognitive
function.
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4.7 Key findings

This chapter examined different approaches to assessing cognition, highlighting their respective
strengths and limitations. There was a growing emphasis on assessments that captured clients’
everyday functional cognition and their participation in tasks and occupations. The PRPP-A was
presented as a structured, clinician-mediated tool that balanced accurate assessment with
client-centred outcomes. Unlike traditional neuropsychological tests, which lacked sensitivity
to mild cognitive changes common in breast cancer, the PRPP-A identified specific cognitive

strategy challenges, particularly in work-related tasks.

All participants in the study experienced difficulties with programming, specifically, generating
appropriate and timely actions in unpredictable work situations. These challenges were
especially critical in professional and cognitively demanding roles. Women reported spending
more time and effort attending to tasks and re-programming responses, which led to cognitive
fatigue and errors, often described as a ‘hidden disability.’ Through the transcripts of employed
women with breast cancer being interviewed generally about their cognition, the PRPP-A was
able to detect work-related cognitive impacts. Further research was recommended to assess
women directly about their work tasks. The chapter concluded by calling for further

investigation into how the PRPP-A could be implemented in occupational therapy practice.
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CHAPTER 5: EFFECTIVENESS OF THE PRPP@WORK
5.1 Introduction

This chapter explores a workplace-based version of the PRPP-A, called the PRPP@WORK,
as a tool for assessing cognitive changes and predicting work participation outcomes in women
with breast cancer. It aims to answer the question: What is the effectiveness of the PRPP-A
(PRPP@WORK) at assessing work-related cognitive changes in women with breast
cancer? Cognitive impairments following cancer treatment, often referred to as "chemo brain,"
can significantly affect a woman'’s ability to return to her pre-illness worker roles. Despite
growing recognition of these challenges, there remains a paucity of research on workplace-
based cognitive assessments and interventions tailored to this population. The chapter outlines
the evolution of the research design in response to ethical and practical constraints, including
the impact of the COVID-19 pandemic, which required a shift from onsite workplace
assessments to online interviews. It introduces the PRPP@WORK as a structured, clinician-
administered tool adapted for remote use, and details its integration with the Cambridge
Neuropsychological Test Automated Battery (CANTAB) to provide a comprehensive evaluation
of cognitive functioning. By comparing outcomes from both tools, this study aims to validate the
PRPP@WORK as a practical and ecologically relevant assessment method for occupational
therapists and understand the early cognitive assessment and rehabilitation needs of women
with breast cancer, as well as the role of occupational therapy in facilitating successful return-

to-work outcomes. The paper is currently under review:

Lewis, J., Mackenzie, M., Chapparo, C., & Ranka, J. (under review). Assessment of cognitive
difficulties and impact on work for women with breast cancer: Comparing results from the

Perceive, Recall, Plan and Perform System of Task Analysis (PRPP-A) and Cambridge
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Neuropsychological Test Automated Battery (CANTAB). Australian Occupational Therapy

Journal. Manuscript ID 2924815.

5.2 Circumstances impacting the research design and
methodology of this study

The original plan for Stage 4 of this research was to build on the work of Bootes &
Chapparo (2010) and use the PRPP @ WORK to evaluate women with breast cancer who are
experiencing cognitive changes through a workplace assessment, conducted at their
workplace. This would involve using the observation method of the PRPP-A. The benefit of
performing assessments in the workplace is the ability to observe the client performing their
work tasks and to allow the occupational therapist to directly assess the physical, cognitive,
and psychological demands of the work environment. This may include interviews and feedback
from the line manager or other employer representatives, providing an additional layer to the
PRPP @ WORK, but aligning with how Bootes & Chapparo (2013) carried out the PRPP @ WORK
with adults who have acquired brain injury. However, as the ethical implications of this

methodology were explored, it became clear that there would be challenges.

There has been a call for more research to develop interventions to address cognitive
impairments and support return to work. work (Egan et al., 2013; Haywood et al., 2023;
Richardson et al., 2011; Todd et al., 2011; Von Ah et al., 2016). Richardson et al. (2011)
acknowledge that many gaps in knowledge about cancer survivorship interventions may be due
to areas that are difficult to research or issues with implementing solutions in everyday practice.
The scarcity of research on workplace-based assessments and interventions for cognitive
dysfunction may be one of these areas, as studies involving employers that could negatively
impact women’s employment pose significant ethical challenges. Conducting ecologically valid

research in workplaces is difficult, as women with breast cancer may not have disclosed their
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illness or cognitive difficulties, preventing the employer from actively participating in
assessment or intervention strategies. Workplace rehabilitation can significantly impact the
quality and quantity of work for injured or ill workers; however, it must be done in collaboration
with the client, employer, and allied health professionals (Australian Faculty of Occupational
and Environmental Medicine, 2011). Even if women with breast cancer have disclosed their
illness and cognitive dysfunction to their employer, a research program evaluating cognitive
assessments and rehabilitation at work may uncover hidden problems and raise employer
concerns about work performance, potentially jeopardising employment. Therefore, research
on women's cognitive deficits affecting work performance after breast cancer needs to be
carefully designed with a strong ethical framework to minimise any negative impact on

employment.

The next option involved training registered occupational therapists, who provide
workplace rehabilitation services for women with breast cancer, especially those involved in
insurance-based claims (i.e., through income protection or life insurance claims), in the use of
the PRPP@WORK. Meetings were held with insurers regarding the recruitment of their
claimants, who would be women with breast cancer. Meetings with occupational therapists
working in this specialised area of practice (of whom there are not many) were held to discuss
training opportunities. With a project proposal and ethics submission ready to go in early 2020,
unfortunately, the COVID pandemic prevented these plans from being implemented. All face-
to-face meetings moved online, and this became the new norm for occupational therapists
providing workplace rehabilitation services as well. Occupational therapists were required to
conduct workplace assessments online with clients, who were working from home orin a
workplace, but visitors were not permitted due to public health orders. With so many unknowns,
pivoting to a third option was needed, which has now resulted in important findings for the
occupational therapy profession in working with women with breast cancer, particularly
regarding the assessment of cognition.
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Due to ongoing public health orders and future uncertainties, it became clear that data
collection for Stage Four of the project could not be performed in the workplace or face-to-face
but rather needed to be conducted online using the interview methodology. To facilitate online
interviews, minor modifications were made to the PRPP@WORK (Bootes & Chapparo, 2010,
2013), including references to ‘observations’ and ‘input or feedback from employers.’ The
revised PRPP@WORK was then piloted with four women who had various cancer diagnoses to
identify any challenges with its administration. The modified PRPP@WORK is available in
Appendix I. A successful grant application allowed the use of the Cambridge
Neuropsychological Test Automated Battery, a set of computerised cognitive assessments
developed by Cambridge Cognition as part of the study. Consequently, a research proposal was
designed to revisit the research aims of Stage Four, and an ethics submission was prepared.
This can be found in Appendix F and Appendix G. The primary research aim of this study was to
determine whether the PRPP-A (in the form of the PRPP@WORK) would be a suitable tool for
occupational therapists to use during a workplace assessment when evaluating women’s
cognition after breast cancer. The secondary aims were 1) to investigate the relationship
between the CANTAB neuropsychological tests and the clinician-administered PRPP-A and 2)
whether scores in either assessment are associated with women returning to their pre-cancer

jobs and hours of work.

5.3 Workplace Assessments

Workplace assessments are a vital part of rehabilitation after injury, illness, or disability,
ensuring individuals can safely, sustainably, and meaningfully return to or stay at work (Innes,
2012). An occupational therapist evaluates a person’s functional capacity, the job demands,
and the work environment to make recommendations about their ability to return to work and

suggest interventions to support this. These may include a graded return-to-work program,
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assistive technology, and task or environmental modifications (Wolf & Dobson, 2012). The
process involves input from the employee, employer, and other health professionals involved in
the person's health management. Phan (2022) states that workplace assessments are key in

evaluating cognitive-related cancer impairment claims in insurance.
5.3.1 Assessing cognitive work demands

Assessing the demands of a job (often called task analysis) provides occupational
therapists with the requirements needed by workers to perform the tasks (Shaw & Strong, 2008).
This should occur so a worker's functional capacity can be assessed against the job demands
(Shaw & Lysaght, 2008). A task analysis generally occurs through gathering data about the tasks
from observation, interviewing, reviewing job descriptions, and other related resources (Innes,
2012). However, sometimes not all sources of data can be accessed for the task analysis, and
there may be reliance on one or two methods (Shaw & Lysaght, 2008). While physical
impairments are often more visible and measurable, cognitive impairments can be subtle and
harder to identify, yet they greatly affect work performance. Similarly, physical work demands
can be assessed through objective measures such as time, repetitions, weights, and distances
(Innes, 2012). A person’s ability to perform physical tasks can then be evaluated based on

strength, endurance, and range of motion (Innes, 2012).

Conversely, the cognitive demands of work tasks are usually complex and
multidimensional, making it difficult to isolate them to a single cognitive domain (Shaw &
Lysaght, 2008), as previously described in the information processing model. Cognitive tasks
require nuanced judgment, including processing information, monitoring progress, adjusting
strategies, and managing competing demands (Bootes & Chapparo, 2013), which require a
constant flow and integration of cognitive processes. Furthermore, cognitive work performance
is more heavily influenced not only by the tasks themselves but also by the dynamic

environment, routines, and social interactions in the workplace, compared to physical work
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performance (Wolf & Dobson, 2012). This complexity makes standardised cognitive

assessments in workplace settings challenging.

Many countries have skill-based classification systems used to categorise and organise
job information, such as certifications, skills, knowledge, and abilities required. These systems
aid occupational therapists with the task analysis of work demands. The Occupational
Information Network (O*NET) is a U.S.-based system (U.S. Department of Labor, 2025) that
provides detailed descriptions of mental processes (or cognitive demands) needed in work
environments, such as information sorting, deductive and inductive reasoning, problem
sensitivity, and flexibility of closure. This can help occupational therapists determine the
cognitive demands of jobs. Unfortunately, the Australian equivalent, the Occupation Standard
Classification Australia (OSCA) (Australian Bureau of Statistics, 2025) only contains
occupational qualifications and tasks and does not include information on the physical and
cognitive demands of tasks. Therefore, in Australia, there are limited practical tools specifically
designed to systematically assess the cognitive demands of work tasks. This highlights the need
to develop and implement structured assessment tools, such as the PRPP@WORK, which
includes a task analysis based on an interview with the client and then an assessment of the
client’s ability to meet the cognitive demands of the tasks. The PRPP@WORK is potentially a
tool that will assist occupational therapists in accurately identifying cognitive challenges and
adapting supports or accommodations (Bootes & Chapparo, 2013) to help women with breast

cancer return to work.

5.3.2 Occupational therapy and cognitive-based workplace
assessments

Occupational therapists are best qualified to conduct comprehensive workplace
assessments focused on cognitive functioning. Their training in the biopsychosocial model, use

of the ICF framework (World Health Organization, 2001), and emphasis on person-occupation-
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environment fit (Shaw & Strong, 2008) enable them to evaluate the interaction among the
worker’s abilities, job demands, and workplace supports. As discussed earlier in Chapter 4,
having a broader understanding of all factors influencing functional cognition is crucial for
designing effective interventions. Désiron et al. (2015) conducted a study examining the role of
occupational therapists in workplace rehabilitation for women with breast cancer in Belgium.
They carried out a qualitative inquiry with oncology rehabilitation specialists to assess the value
of occupational therapy in helping patients return to work and to define what constitutes ‘good
practice’ in these interventions according to ‘the experts.’ The authors highlight issues arising
from a lack of integrated care between inpatient and community rehabilitation, a greater need
for holistic approaches, limited access to the employer or workplace for task-specific
interventions, and financial and administrative barriers that prevent patients from obtaining
necessary occupational therapy services (Désiron et al., 2015). These issues are very similar to
those experienced by women with breast cancer (Breast Cancer Network Australia, 2017a;
Campbell et al., 2024) and occupational therapists in Australia. The challenges around
recognition of cognitive changes and returning to work after breast cancer are accentuated
when considering an Australian developed survey for all people with cancer called the
‘Supportive Care Needs Survey’ (SCNS-SF34) (Boyes et al., 2009). In this 34-question survey,
there is not one question about changes in cognition or participation in work (Boyes et al., 2009;

Roseleur et al., 2023).

In Australia, health services for people with cancer are well-established within the
secondary and tertiary healthcare system. However, questions remain about the unmet
rehabilitation needs of women with cancer during the survivorship phase within the healthcare
system (Campbell et al., 2024). The findings of a program called ‘Beyond Cancer’, a short course
of focused workplace rehabilitation for women with breast cancer, were recently published
(Sheppard et al., 2023). On a positive note, it uses a biopsychosocial approach to assessment
and provides intervention using health coaching. However, the research only considers
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‘cognitive fatigue’ as an issue within the biopsychosocial assessment and does not
acknowledge cognitive function and strategy deficits. The ‘Beyond Cancer’ program also does
not report on specific workplace assessments being conducted for each client or specific
cognitive strategies being addressed. The program is reportedly designed in consideration of the
occupational therapy intervention model of return to work for women with breast cancer

proposed by Désiron et al. (2016).

There is a paucity of international research on cognitive assessments and interventions
provided by occupational therapists to support women with breast cancer returning to work. He
et al. (2023) conducted a systematic review using pooled data to compare healthy control
groups with women with breast cancer, finding that occupational therapy intervention made a
significant difference to the cognitive function of women with breast cancer. However, the
details on assessments used are vague, with only the MOCA (Nasreddine et al., 2005) being
highlighted. The description of the interventions is also vague and does not relate to direct
cognitive interventions but rather measures facets of cognition as an outcome of more generic
interventions. There are two authors, in particular, who have focused on occupational
therapists conducting cognitive assessments and rehabilitation for women with breast cancer,
with interventions focused on addressing cognitive challenges at work and improving return-to-
work outcomes (Newman, 2013; Ryan et al., 2011). Both studies conducted interventions in
community and clinical-based settings, and although directed towards work-related tasks, did
not include individual workplace assessments or interventions occurring in the workplace.
These studies were described in (Lewis & Mackenzie, 2022), the published paper in Chapter 3.
Gonzalez-Santos et al. (2022) published a protocol for a randomised controlled trial for women
to participate in a 12-week telehealth-based cognitive training program conducted by
occupational therapists, with a possible aim of addressing issues early to prevent the
development of cognitive impairments that affect occupational functioning, but program
outcomes have not yet been published. Although this did not have workplace-based specificity,
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this type of program could form the basis for the role of occupational therapy in developing and
delivering comprehensive cognitive-based programs early in a woman’s cancer experience,

aiming to reduce the impact on work performance and participation.

In other countries, such as Belgium, participating in work and preventing job loss are
considered important goals and integral parts of rehabilitation for women with breast cancer,
starting right from the point of diagnosis (Désiron et al., 2016). Unfortunately, this is not the case
in Australia, where health and employment-based rehabilitation services are fragmented (Collie
etal., 2019; Knott et al., 2014; Koczwara, 2016). Occupational therapists working in secondary
healthcare systems are often not funded or resourced to provide workplace rehabilitation
services. Some occupational therapists may also lack understanding of how workplace
rehabilitation functions and may not realise how their assessments and interventions influence
return-to-work outcomes. Even if occupational therapists are aware of return-to-work goals,
they may lack the scope of practice to deliver workplace rehabilitation services. This
segregation, along with the complexities of insurance-based systems (Collie et al., 2019),
reduces women's awareness and ability to access workplace rehabilitation services that could
help manage cognitive difficulties at work (Sheppard et al., 2023). Survivorship plans that
include returning to meaningful employment are vital for breast cancer survivors, and work has
been identified as the third most important issue for them, after engaging in social activities
(Duijts et al., 2014). The economic effectiveness of occupational therapy and its usefulness in
reducing disease consequences in people with cancer have been highlighted (Pergolotti et al.,
2016), but occupational therapy is still rarely provided in the rehabilitation of cancer patients
(Player et al., 2014). Therefore, research focused on cognitive assessment, functioning, and
work participation for women with breast cancer could improve the delivery of workplace
rehabilitation and occupational therapy services overall, thus enhancing women’s involvement

in employment.
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5.4 This study

The PRPP@WORK is an assessment tool developed by Bootes & Chapparo (2010, 2013) to
evaluate the cognitive strategy strengths and weaknesses in people with an acquired brain
injury (Bootes & Chapparo, 2010, 2013). The PRPP@WORK is based on the PRPP-A but includes
additional elements to make it more suitable for workplace assessments. Building on the
findings from Chapter 4, which used the foundational PRPP-A to identify cognitive difficulties in
women with breast cancer, this study employs the PRPP@WORK to focus on cognitive
strategies at work and will be used during workplace assessments. As previously mentioned,
the PRPP-A and, by extension, the PRPP@WORK, utilise a functional cognition approach (Ranka
et al., 2025). However, applying it in a workplace setting also provides a broader understanding
of the environmental and contextual factors affecting cognitive performance at work and
incorporates an ICF approach as well. Since the cohort studied consists of women with breast
cancer, there was a need to consider the recommendations by the ICCTF (Wefel et al., 2011) to
use neuropsychological testing alongside the PRPP@WORK to determine if there are similarities
in assessment outcomes. If the PRPP@WORK and neuropsychological testing yield related
results, this could demonstrate to occupational therapists and third-party stakeholders (such
as researchers, insurers, and employers) the validity of the PRPP@WORK as an assessment tool
for evaluating work-related cognitive strategy difficulties in women with breast cancer. Using a
clinician-administered interview-based tool, together with neuropsychological testing, aligns
with the DSM-5-TR approach used by psychiatrists and psychologists in the diagnosis of
neuropsychological disorders in accordance with the DSM-5-TR guidelines. (American

Psychiatric Association, 2022b).

159



5.4.1 Using the PRPP@WORK

While the PRPP System of Task Analysis has a strong evidence base in the context of brain injury
rehabilitation (Bootes & Chapparo, 2010; Chapparo & Ranka, 2011; Nott & Chapparo, 2012;
Ranka et al., 2025; Ranka & Chapparo, 2010; Smith et al., 2023), more research is needed to
confirm its suitability as a tool for workplace assessment. Ideally, therapists would conduct
real-time observations in the workplace to assess how individuals manage planning,
organisation, and task execution. However, this is not always practical, especially in fast-paced
or complex work environments (Sohlberg & Mateer, 2001). To overcome such challenges, the
original tool was adapted into a semi-structured interview format, known as the PRPP@WORK
Questionnaire/Interview (Bootes & Chapparo, 2010). This version enables therapists to gather
meaningful information about job demands and cognitive strategy use through interviews when
direct observation is not possible. Structured interviews are considered a reliable alternative,
particularly when properly administered by trained professionals (Donnelly et al., 2011).
Structured, clinician-led interview assessments have also been shown to produce more
complete and accurate data, particularly in populations experiencing health challenges (Reilly
et al., 1993), supporting their value as a practical and valid method of assessment. Ideally, the
PRPP@WORK, as a robust workplace assessment tool, would also collect input from key
workplace stakeholders (e.g. supervisors or managers), via a structured interview (Innes, 2012)
in addition to the women with breast cancer. However, as discussed earlier, ethical

considerations and methodological design challenges can prevent this.

5.4.1.1 Administration of the PRPP@WORK

The PRPP@WORK assessment is designed to evaluate how effectively individuals use cognitive
strategies to meet the requirements and expectations of their work tasks, duties, and
workplace. The PRPP@WORK is based on operational definitions of the 35 descriptors (outer
layer of the model in Chapter 4, Figure 4.9) of cognitive strategy applications, with additional
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details including examples of work-related tasks, situations, or contexts to enhance ecological

validity. Examples of these can be found in Figure 5.11 and the complete PRPP@WORK is in

Appendix I.

ATTENDING

PERCEIVE

Notices

Notices all sensory information and input

Aware of all job and body components

« Alerted spontaneously reacts, orienting by head turning,
looking, reaching, adjusting body position, listening to
stimuli that should be attended to

e Examples: hears photocopier buzzer, sees light flashing,

smells something is burnt, sees blank sections in

spreadsheet or document, looks at a customer entering

shop); hyper-alertness, feeling overwhelmed in novel

situations, restlessness,

Modulates

Flexible attention by spontaneously narrowing and broadening
focus

» Shifts and divides the allocation of attention between two or
more tasks that need to be performed, or when interacting
with more than one persen, over the same time interval
Deferring and restarting tasks after noticing the need for
change.

May shift attention too often or not enough.

Examples: monitoring email enquiries whilst answering phone
calls; working on four different tenders whilst keeping reports
up to date; dividing attention between various people and
themself during conversation and in meetings

Maintains

« Concentrates long enough for job completion (quality and
quantity) without getting distracted

« Distraction allowed will depend on context

« Examples: Focuses on meetings and conversations without
being distracted

RECALLING FACTS

RECALL

Recognises

Remembering what the correct facts and concepts are to do
the job

Recalling correct facts and concepts

Correctly interprets familiar objects, materials, body parts
and sensory events to be what they are.

Recognises known people, emotions, expressions, and
behaviours.

» Recognise own feelings. and emotions

= Example: can recognise frustrated voice or body language of
customer or colleague; can recognise an allocated task that
has been completed, can recoghise own fatigue

Labels

Remembering the names of tasks, equipment, objects,
materials, body parts relevant to the job

Recalls and understands words, instructions, and symbols.
Uses words, language, and symbols effectively during tasks
and job.

Examples: Remember and use client and colleagues’ names;
saves files according to requirements

Categorises

* Groups and classifies tasks, procedures, equipment, items,
objects, symbols, body parts according to function

« Demonstrates knowledge of classification, concepts,
constructs, and part / whole relationships to meet job
requirements.

s Example: sterile and non-sterile equipment; debits and
credits spread sheet; can group people according to function
atwork;

MAPPING (action plan)

PLAN

Knows goal

e Acts in a way that demonstrates focusing on the goal, both
individually, for the team and role.
Formulates and re-formulates goals and outcomes for what
needs to be achieved with objects, equipment, information,
staff, and environment.
Formulates and re-formulates goals and outcomes for what
needs to be achieved individually and within a teamwork
environment.
Keeps outcomes in mind during performance.
Example: Actions are oriented and remain focused on
following, no ideas, or plans, so it relies on known facts, and
doesn’t try different options. Are the goals realistic,
incomplete, or do ot aligh with the employer?

Identifies obstacles

» |dentifies barriers that will prevent the outcome from being
achieved or the task from being completed.

Examines the plan of action for potential difficulties.
Explores and identifies potential barriers (e.g., task
procedures, staff and equipment limitations, environmental
constraints, self) to complete the task, routine, and role.
Note that they might see too many obstacles or miss
obstacles.

Example: Everything is too hard; taking too many risks,
doesn’t have the knowledge needed to do the task, not
enough time or money, or resources.

Organises

e Gets ready to perform.

Arranges self, thoughts. ideas. body. objects, equipment,
people, and environment to begin the task.

Rearrange ideas. thoughts, equipment, and environment as
the task progresses to deal with changes.

Example: Lack of preparation before the task takes place.
Missing equipment or a step in the process before
performance. OR over-organised, where organisation
becomes the task.

This is about novel situations - may use some recall, but
usually in situations where not enough is known, or
unexperienced.

PERFORM

Starts

= Begins task performance.

« Commences expected part of the task or whole task/ routine
on time to match expected performance / criteria at work/ rule
use.

» Restarts after interruption or stopping.

* Examples: Leaves tasks unfinished, other people having to
complete tasks; Does not start tasks on time or there is
hesitation; needs prompts and cues of when and how to start.

Stops

= Stops task performance or routine.

= Stops at appropriate time - when needed for safety, to
evaluate, according to rules, to match plan, when requested
todo so.

» Example: Stops before task is dangerous to self or others;
linked to restart —may stop for too long. Stops at the wrong
time before a task is completed. Not stopping to prevent
fatigue.

Figure 5.8: Examples of PRPP@WORK cognitive strategy definitions.

The first part of the assessment involves collecting information about the woman’s

diagnosis, treatment, rehabilitation, general functional abilities, psychological well-being, work

history, and other complicating factors during and after breast cancer treatment. Questions

focus on the trajectory of cognitive function changes and any support services accessed.
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Employment status at the time of diagnosis, during treatment, and post-treatment is discussed

to identify changes in roles and hours.

The second part of the assessment includes a task analysis and assessment of
cognitive strategies. The therapist asks questions about the woman's role, routine, and duties
before illness. Questions then target describing each duty, task, demand, and environmental

factor to determine the cognitive requirements of the job.

The third part of the assessment involves the occupational therapist asking targeted
questions about the capacity to perform required tasks and duties, based on qualitative and
quantitative data. Notes are taken regarding reduced hours, modified work patterns, changed
tasks, decreased responsibilities, job redesign, increased time to complete tasks, feedback
from colleagues, safety issues, and adjustments made to the work environment that do not
meet the demands of the pre-illness job or fall below the woman’s expected or desired level of
performance. For each main duty, the occupational therapist considers the standard
descriptors and scores the cognitive performance for each of the 35 strategy descriptors based
on how well they are performed, referencing the outer layer of the model in Chapter 4, Figure

4.9. A sample of this is shown in Figure 5.12 and the full assessment can be found in Appendix I.

Duty:
PERCEIVE RECALL PLAN PERFORM
Notices / general of work environment and objects/ equipment, people, Know / formulate / store goal/s Start/ re-initiate a task / action
people language, task and environment requirements. SGORE 1 2 3
B [ score 1 2 3
SCORE 1 2 3 @ SCORE 1 2 3 §
5 g- Identify and explore potential obstacles Stop a task / action
Modulate attention between parts of the job, tasks fill Remembers and uses labels and names (labels) s e SCORE T 2 3
and people 2 ] SCORE 1 2 3 £
5 SCORE 1 2 3 ° B
SCORE 1 2 3 3 4l Organise/schedule the task, equipment, z
[ Remembers what goes together (categorises) [ environment and body
Maintains attention and concentration - job and tasks [k H
SCORE

‘ SCORE ‘ 1 ‘ 2 ‘ 3 ‘

1 ‘ 2 | 3
2 3

‘ SCORE 1

Figure 5.9: PRPP@WORK scoring of each cognitive strategy descriptor for a duty (sample)
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Athree-level rating scale, presented in Table 5.9, is used, and scores are then summed for each

sub-quadrant (inner layer of the model in Chapter 4, Figure 4.9) and quadrant.

Table 5.9: PRPP@WORK three-tier scoring system.

Score | Performance Descriptor

Meets duty/task/workplace criterion expectations (qualitative and quantitative outputs)

with performance that:

- Is completed within a reasonable time

- Has no difficulty in performing the task

- Requires no additional assistance or prompts

- |Is safe for the individual, co-workers, and others

- Is consistent with the expectations, rules, policies, and procedures of the workplace

Almost meets duty/task/workplace criterion expectations (qualitative and quantitative

outputs) with performance that:

- Takes additional time to complete tasks

- Has minimal difficulties in performing the task

- Requires minimal support or prompting to perform work tasks

- Raises minor concerns about safety to the individual, co-workers, or others

- Is mostly consistent with the expectations, rules, policies, and procedures of the workplace

Does not meet duty/task/workplace criterion expectations (qualitative and quantitative

outputs) with performance that:

- Takes significant additional time to complete tasks

- Has significant difficulty in performing the task

- Requires moderate assistance, support, or prompting to perform tasks

- Is unsafe (or potentially unsafe) for the individual, co-workers, or others

- Isinconsistent with the expectations, rules, policies, and procedures of the workplace

- Has consequences that are inconsistent or contradictory to the employer's mission, goals,

orvalues

5.4.2 Using CANTAB assessments

To address the research question and meet the methodology requirements, the CANTAB
assessments selected for this study needed to satisfy two criteria: 1) assess equivalent
cognitive domains to those of the PRPP-A (perceive, recall, plan, and perform), and 2) be

validated for remote online testing without a clinician-provided device (i.e., iPad). Although this
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limited the available CANTAB assessment options, at least one option existed to assess aspects
of perception, recall, and planning. There were no remote CANTAB options to evaluate motor

processing performance.

The Rapid Visual Processing (RVP) test evaluates attention and was used to determine if there
was a relationship with the PRPP-A Total Perceive score or any of the Perceive sub-quadrant
scores (attending, sensing, discriminating). The RVP had been used in a study assessing the
cognitive domain of attention and its relationship to inflammation markers before and after
chemotherapy treatment (Belcher et al., 2022). After chemotherapy, elevated inflammation
markers appeared to negatively impact sustained attention as measured by RVP. Additionally,
pre-chemotherapy anti-inflammatory cytokines seemed to be protective and predicted
improvements in RVP performance over time (Belcher et al., 2022). However, whether this
reflected in improved attention in everyday functioning and work tasks is unknown and
questionable, given that neuropsychological test results rarely correlate with self-reported

functioning.

The Spatial Working Memory (SWM) test assesses executive functioning and was used to
explore its relationship with PRPP-A total Plan score or any of the Plan sub-quadrant scores
(mapping, programming, evaluating). Bender et al. (2015) used RVP and SWM (along with
several other neuropsychological tests) to compare the cognitive functioning of women with
breast cancer receiving hormone therapy only versus those receiving chemotherapy combined
with hormone therapy, along with healthy controls. The SWM contributed to findings that the
group of women who had chemotherapy plus hormone therapy and the group with hormone
therapy alone showed poorer executive function compared to the control group at 6, 12, and 18
months since treatment started. The RVP revealed that concentration declined during the first
six months of hormone therapy, improved between six and twelve months, then declined again

between twelve and eighteen months (Bender et al., 2015). Gentry et al. (2018) proposed a
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protocol to examine whether moderate-intensity aerobic exercise, initiated before starting
aromatase inhibitor therapy, could improve cognitive function in postmenopausal women with

early-stage breast cancer. They also planned to use the RVP and the SWM (Gentry et al., 2018).

The Delayed Matched to Sample (DMS) test assesses visual memory and was used to explore
its relationship with the PRPP-A Total Recall score or any of the Recall sub-quadrant scores
(facts, schemes, procedures). The DMS was also used in a study of women with breast cancer
who had received chemotherapy, with a healthy control group for comparison (Janelsins et al.,
2018). Control group scores remained stable, but women with breast cancer showed no
significant change in DMS scores from pre- to post-chemotherapy; however, a notable decline
in visual memory scores was observed at the 6-month mark after chemotherapy ended. This
suggests that memory changes may be a delayed cognitive symptom. The RVP was also utilised
in the Janelsins et al. (2018) study, which reported a significant decline in attention scores six
months post-chemotherapy. This raises the possibility that CANTAB tests like RVP and DMS may
detect more subtle and long-lasting declines, supporting the idea that cognitive domain-
specific computerised tests could help identify long-term cognitive deficits (Janelsins et al.,
2018). Williams et al. (2018) also used the DMS to evaluate the visual memory of women with
breast cancer and the relationship with the level of cytokine receptors. The authors found that
women with increased levels of cytokine receptors had worse short-term visual memory scores.
So, the Janelsins et al. (2018) and Williams et al. (2018) studies showed declining memory

scores during and six months after chemotherapy was completed.

Given the findings of these studies, there is support for using the CANTAB tests chosen for this
research, given their prior use with women with breast cancer. However, CANTAB tests have not
been compared with clinician-administered assessment tools, and no CANTAB tests have been
evaluated for their ability to predict return-to-work outcomes, which adds to the uniqueness of

this study.
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to prevent reduced work challenges.

3. Integrating PRPP-A intoc workplace assessments could enhance return-to-work

outcomes by guiding tailored interventions.
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Abstract
Introduction

An increasing number of working-age women are diagnosed with breast cancer, making it
critical to understand any cognitive deficits that may affect their work performance. This study
investigates the self-reported cognitive changes experienced by breast cancer survivors. It
compares the results of the Perceive, Recall, Plan and Perform System of Task Analysis
Assessment {PRPP-A) and the Cambridge Neuropsychological Test Automated Battery
(CANTAB) tests to determine the capacity of these tools to identify work-related cognitive

problems.
Methods

The pilot study involved 12 women who had been diagnosed with breast cancer and were
employed at the time of their diagnosis. Participants underwent coghitive assessments using
both the PRPP-A and CANTAB tests (Rapid Visual Processing (RVP), Delayed Match to Sample
(DMS), and Spatial Working Memory-SWM).

Consumer and Community Involvement

Women were recruited through Breast Cancer Network Australia (BCNA). The study was
advertised on the BCNA website, and a national webinar was conducted to encourage

participation.
Results

The PRPP-A showed difficulties in the following items: 'Continuing' (mean = 47.08, SD = 17.464),
'Initiating’ (mean =56.92, SD = 13.118), 'Attending’ (mean = 58.25, SD = 15.428) and
'Programming' {mean =59.42, SD = 11.204). Significant correlations were found between PRPP-
ATotal Perceive and CANTAB RVP (t = .477, p = .036) and PRPP-A Plan and CANTAB SWM (T =-
.735, p =.002). ROC analysis showed PRPP-A Total Perceive (AUC = .969) and PRPP-A Total Plan

(AUC = .734) were associated with non-return to pre-cancer roles and hours of work.
Conclusion

The PRPP-Ais an effective tool for assessing functional cognitive difficulties in breast cancer
survivors, aligning well with neuropsychological tests. Interventions that address cognitive
deficits related to attention, concentration, and executive functioning are needed to help

women with breast cancer maintain their employment
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Plain Language Summary

Many working-age women are diagnosed with breast cancer, and it's important to understand
how this affects their ability to work. This pilot study looks at how breast cancerimpacts
cognitive functions (like memory and attention) and work performance. It compares tweo
assessment tools: the PRPP-A System of Task Analysis and the CANTAB tests. The study
involved 12 women who had breast cancer and were working when diagnosed. They took partin
cognitive tests using both PRPP-A and CANTAB methods. These tests included tasks to
measure attention, memory, and planning skills. Women were recruited through Breast Cancer
Network Australia (BCNA) and participated voluntarily. The study was promoted on the BCNA
website and through a national webinar. The results showed that many participants had
significant cognitive difficulties, especially with attention, memory, and planning. The PRPP-A
identified specific challenges like continuing tasks, starting tasks, paying attention, recalling
facts, and planning. These findings matched previous studies. The study also found that PRPP-
A and CANTAB scores were closely related, meaning both tools measured similar cognitive
skills. The PRPP-A scores were particularly good at predicting which women struggled to return
to their pre-cancer work roles. The PRPP-A is effective for assessing cognitive difficulties in
breast cancer survivors and works well with neuropsychological tests. Using PRPP-A in regular
practice could help create personalized interventions to address specific cognitive issues,
especially those related to attention and planning, and in turn improve work outcomes for
breast cancer survivors. Future research should involve more participants and include
employers to validate PRPP-A findings and add an environmental perspective to the

assessment.
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Manuscript
Introduction

There is an increasing number of working-age women being diagnosed with breast cancer. The
median age for women to be diagnosed with breast cancer is 61 years, indicating that 50% of
the women diagnosed are younger than 61 years of age (Breast Cancer Trials, 2025). Itis
estimated that 18% of breast cancers in 2025 will be in women under 50 years of age (Breast
Cancer Facts and Statistics 2025). In recent years, the incidence of breast cancer has been
increasing by 1% per year. This, together with increased survival rates through the availability of
mere tailored and advanced treatments and screening technigues (Breastcancer.org,
2025),results in women with breast cancer living longer with a multitude of side effects from the
disease and treatments. Research has shown that women with breast cancer have reduced
physical, cognitive, emotional, social, and role functioning compared to healthy age-matched

controls up to 12 years after being diagnosed (Vrancken Peeters et al., 2025).

The long-term side effects of breast cancerimpact women’s work participation (Islam et al.,
2014). Women are more likely to be unemployed, reduce their working hours {(Lewis et al.,
2020), or reduce role demands due to the side effects of cancer (which may include cognitive
impairments), compared to healthy age-matched controls. Cognitive difficulty after breast
cancer has been described as a ‘hidden disability’ {Lewis et al., 2016) and there is a variation in
experience and duration among women (Player et al., 2014). Synthesised findings suggest that
approximately one in three breast cancer survivors may experience clinically significant
cognitive impairment, with self-reports reflecting a higher prevalence (Whittaker et al., 2022).
While initial cognitive changes noticed during treatment can be more severe, it has been found
that 36% of women continued to report some form of cognitive difficulties 5 years after
completing treatment (Schmidt et al., 2018). The existence of cognitive impairments following
cancer is not universally recognised (Smidt et al., 2016), and causation is debated {(Hamilton et
al., 2024; Smidt et al., 20186; Wefel et al., 2011). A scoping review has shown that persistent
difficulties with cognition have led to reduced workforce participation for women with breast
cancer (Lewis & Mackenzie, 2022). Women have reported difficulties with work performance,
such as working normal hours, meeting deadlines, focusing on tasks, organizing work
schedules, and learning new processes due to deficits in memory, attention, concentration,

and executive functioning. Women also describe a ‘cognitive fatigue’ due to the increased time
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and cognitive effort taken to perform tasks compared to their pre-illness functioning (Lewis et
al., 2016). Reduced work ability can then lead to psycholegical distress, compounding cognitive

dysfunction {Cheng et al., 20186, 2018).

The ability to work is a critical aspect of guality of life for many women with breast cancer,
particularly due to the increased cost of living and the financial challenges that result from out-
of-pocket costs from treatment and other health needs (Breast Cancer Network Australia,
2017, Goldsbury et al., 2024). Some women with breast cancer may have income disability
insurance through income protection or superannuation policies. This type of insurance claim
would enable workplace rehabilitation services to support a return-to-work program for women
with breast cancer. When self-reported cognitive impairments or fatigue impact women’s work
ability, referral to occupational therapy with requests to conduct workplace assessments to
assist with validating subjective reports and developing intervention plans for improving
functional capacity and measurable work capacity (Phan, 2022). Itis important to consider the
types of tools required and available for occupational therapists to conduct workplace
assessments. Unfortunately, women without insurance claims may need to rely on their
employer or government-based support services to address cognitive changes impacting work
ability. There is a paucity of research comparing the work participation outcomes of women
who received workplace rehabilitation support after a breast cancer diagnosis and those who

did not.

The two forms of measurement commonly used to identify cognitive changes in women with
breast cancer are neuropsychological testing and self-report measures. Neuropsychological
tests, as objective assessments, are promoted and endorsed by the International Cognition
and Cancer Task Force (ICCC) {(Wefel et al., 2011)as the gold standard in trials, to explain
specific cognitive component deficits in patients with cancer. The Cambridge
Neuropsychological Test Automated Battery (CANTAB) is not part of the ICCC
recommendations but offers a standardized method for assessing cognitive changes after
cancer and has a range of computer-based measures with norm comparison groups for each of
the tests. The Rapid Visual Processing (RVP), Delayed Match to Sample (DMS), and Spatial
Working Memory (SWM) from the CANTAB battery (Belcher et al., 2022; Bender et al., 2015;
Gentry et al., 2018; Janelsins et al., 2018, 2022; Williams et al., 2018)have been used to assess
the cognition of women with breast cancer related to treatment {e.g., chemotherapy or
aromatase inhibitors). The benefits of neuropsychological testing include consistent and
reliable methods that compare scores on specific cognitive domains to normative data.

However, these tests are expensive, difficult to access, and lack ecological validity, suggesting
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that they may not accurately reflect real-world cognitive functioning in this population. As far as
the authors are aware, CANTAB battery tests have not been used to assess the cognition of
women with breast cancer concerning work performance or participation. Therefore, it is
unclear if CANTAB assessments will accurately reflect the cognitive challenges faced by

women with breast cancer in their work environments.

Self-reported cognitive measures such as the Functional Assessment of Cancer Therapy-
Cognitive Function (FACT-Cog) (FACIT.org, 2025), The Cognitive Failures Questionnaire (CFQ)
{Broadbent et al., 1982), the Patient-Reported Outcomes Measurement Information System
{(PROMIS) Coghnitive Function {(Northwestern University, 2025), and the Cognitive Symptom
Checklist - Work {CSC-W) (Ottati & Feuerstein, 2013) have been used to assess women with
breast cancer, contributing to reports of the cognitive challenges they experience at work.
These self-report methods provide valuable insights into the subjective experiences of cognitive
impairment but are not robust enough to guide interventions. There is a need for cognitive
assessments that can measure functional performance. In the work context, addressing
concerns posed by insurers is necessary to ensure women with breast cancer receive the
support they need for returning to work. Therefore, insurers seek more than self-report
measures, as these are considered subjective, leading to issues such as intentional poor
performance, exaggeration, and unreliable memory, which can lead to issues such as

deliberate poor performance, exaggeration, and non-credible memory {(Phan, 2022).

Research has indicated inconsistencies between neuropsychological tests and self-report
measures. Despite reporting cognitive difficulties, women with breast cancer often perform
within the normal range in neuropsychological tests, which failto recognize the impact of
cognitive decline in women who were previously in high-average or superior intellectual ranges.
Formal neuropsychological testing does not detect subtle cognitive changes in cancer patients,
which have detrimental impacts on work performance and participation, as it only focuses on
significant deviations from population norms. Furthermore, these women are often in highly
cognitively demanding jobs, making the impact of cognitive decline during and after breast
cancer more pronounced at work, where they struggle to perform complex cognitive tasks in
actual work environments in real time (Ryan et al., 2015). Oncologists have also reported that it
appears that ‘high-functioning women’ are more likely to report cognitive changes {(Smidt et al.,
2018). Self-reported cognitive measures have also been correlated with increased levels of
anxiety and depression (known as a cluster of symptoms) and can be influenced by emotional

and psychological factors {So et al., 2021).
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Sitting between objective and subjective cognitive assessments are those that are clinician-
administered. Clinician-administered cognitive tests such as the Mini Mental State Examination
(MMSE), Mini-COG (Borson et al., 2000), and Montreal Cognitive Assessment (MOCA)
{Nasreddine et al., 2005) are not specific enough to capture cognitive strategy difficulties and
are not directed towards work-related activities. There have been calls for a more sensitive
evaluation of cognitive function at work and for researchers to address some of the challenges
presented by the current cognitive assessment options to help improve research and outcomes
(Calvio et al., 2010; Nelson et al., 2014). While neuropsychological testing can identify cognitive
trait deficits in isolation, a previous pilot study (Lewis et al., 2016) demonstrated that the
clinician administered Perceive Recall Plan and Perform Assessment (referred hereon as the
‘PRPP-A-A’) {(Ranka et al., 2025) could identify cognitive impairments associated with a breast
cancer diagnosis that are linked to cognitive strategy use. The PRPP-A can also evaluate how
cognitive strategies interact with job demands and the workplace environment to impact
participation in employment. Lewis et al. {2016) found that women with breast cancer had
unigue individual cognitive difficulties. but there were common cognitive strategy difficulties
with ‘attending’, ‘programming’, and ‘continuing’ subcomponents of the PRPP-A-A, which are
related to perception, planning, and performing, affecting work performance. These PRPP-A
results were not evaluated against neuropsychological testing and have not been used to
consider the relationship with work participation in people with cancer. Therefore, this pilot
study aimed to determine whether the PRPP-A would be a suitable tool for occupational
therapists to use when assessing women’s cognition after breast cancer concerning their work

performance and participation. The secondary aims were to:

. Assess the cognitive performance of women with breast cancer using CANTAB and PRPP-

Atoidentify deficits in cognitive function and strategy application.

. Investigate the association between the CANTAB neuropsychological tests and the

clinician-administered PRPP-A.

. Explore whether the CANTAB and/or PRPP-A scores are associated with women returning

to their pre-cancer jobs and hours of work.
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Methods

Study Design

This cross-sectional study design used purposive sampling to recruit women who experienced
cognitive changes following a breast cancer diagnosis. This was to allow a comparison of
coghitive assessment methods. This study was approved by the XXXXXXXXXXXXX Human Ethics
Committee (Project No.: 2022/206).

Funding

The authors received a grant from xxxxxxx, allowing access to some of the neuropsychological
tests and received a grant xxoxxxxxxxxx, which enabled the purchase of additional neurological

tests fromm CANTAB and gift vouchers for participants.
Positionality Statement

All authors are occupational therapists based in Australia. JLinitiated and designed the
research, in consultation with LM, CC and JR, as part of her PhD. LM, CC and JR are all
experienced academics. All authors have previously published research on the topic of cancer,
breast cancer, cognition, cognitive assessments, and return to work. JL is an academic and

clinician working in the private cancer wellbeing sector.
Participants

Women who had been diagnosed with breast cancer, were aged 18-65 years and were
employed at the time of their diagnosis were recruited to the study. Women who had left the
workforce before their breast cancer diagnosis or had been hospitalised due to a mentalillness
were excluded from the study, as mental health conditions can impact cognitive performance,
which was the focus of the testing in this study. There was no limit on the amount of time since

diagnosis.
Recruitment

Women were recruited through Breast Cancer Network Australia (BCNA). The study was
advertised on the BCNA website, under the research section, which enables women with breast
cancer to choose to participate in studies that are relevant to their circumstances. Further, a
national webinar was conducted by one of the researchers for BCNA on ‘Cognitive Changes

After Breast Cancer’, during which there was a call for women to participate in the study. The
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researcher provided a contact email address to which women voluntarily indicated their

willingness to participate in the study.
Process

Twelve participants were assessed, and their results are presented in this study. Each
participant was contacted, and a one-hour online interview time was booked to conduct the
PRPP-A. After the PRPP-A was completed, participants were emailed the CANTAB link and
instructions to complete the CANTAB Neuropsychological Tests on the CANTAB platform. All

participants received a $30 AU gift voucher.

Data Collection
Cognitive Assessment Tools and Administration

A. Perceive, Recall, Plan and Perform System of Task Analysis (PRPP-A)

The PRPP-A model is centered on four quadrants that categorise cognitive processing
strategies used during task performance: attention and sensory perception (Perceive), memory
(Recall), response planning and evaluation (Plan) and performance monitoring {Perform). These
areillustrated as the inner layer of the of the PRPP-A system model. The multidirectional
arrows indicate the various ways information can flow during cognitive processing. Each of the
four quadrants is further divided into three sub-quadrants (middle layer), to which specific
information processing strategies that support these areas are allotted. There are 34 strategies
(termed descriptors) that form the outer layer of the PRPP-A system model and are behaviours
that the assessor can observe (See Figure 1). Information about the use of the PRPP-A tool for
women with breast cancer was described in Lewis et al., (2016). Stage 2 of the PRPP-A involves
rating the participant’s performance on a three-point scale, indicating how effectively the
person applied each cognitive strategy {3=effective for task performance, 2=questionable,

1=not effective).

Figure 1: The PRPP-A Stage Two Conceptual Model
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The PRPP-A involves collecting data about participants' occupational performance through
‘occupational sampling’, where specific tasks and routines nominated by the client or others in
the client situation are used to contextualise the assessment to an occupational performance
situation where examples of cognitive strategy application difficulties are experienced (Ranka
et al., 2025). This data can be gathered using three methods: therapist observation,
predeveloped questionnaires (Bootes & Chapparo, 2010; Chapparo et al., 2013), or interview
(Bootes & Chapparo, 2010, 2013). Each of these methods has demonstrated adequate
reliability and validity. At the time of this study, the COVID-18 pandemic necessitated online
semi-structured interviews by the assessing occupational therapist to gather data about
participants’ breast cancer diagnosis, treatment, and cognitive difficulties (include this as an
attachment). The interview focused on pre- and post-employment status and atask analysis of
pre- and post-cancer occupations, with a focus on the difficulties experienced by the
participant, with follow-up probes to obtain descriptions of examples of ask performance
where these difficulties were experienced. From the descriptions of general and specific
instances of reduced cognitive strategy use, a score was derived to represent the extent of

difficulties perceived by the assessing occupational therapist.

B. Computerised neuropsychological assessments

The Cambridge Neuropsychological Test Automated Battery (CANTAB) is a digital platform
developed by Cambridge Cognition to assess cognitive function across various domains, such
as memory, attention, and executive function. There are over 25 different CANTAB
computerised assessments that can be administered in-clinic or remotely. Tests are validated

and normative data are provided for comparison (Cambridge Cognition, 2023b). Participantsin
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this study completed three CANTAB tests: Rapid Visual Processing (RYP), Delayed Matched
Sample (DMS), and Spatial Working Memory (SWM). Raw scores, percentiles, and Z-scores
were calculated for each of these tests and compared to normative data that was matched to
the demographics of this group based on age, gender and education level. Further details about

the CANTARB tests can be found in the Supplementary files.
1. Delayed Matched Sample (DMS)

The DMS evaluates visual memory. “The participant is shown a complex visual pattern, which is
both abstract and non-verbal {the sample), followed by four similar patterns, after a brief delay.
The participant must select the pattern that exactly matches the sample. In some trials, the
sample and the choice patterns are shown simultaneously, in others, there is a delay (0, 4, and
12 seconds) before the four choices appear. Outcome measures include latency (the
participant’s speed of response), the number of correct patterns selected and a statistical
measure giving the probability of an error after a correct or incorrect response.” The DMS takes

approximately 8 minutes to complete (Cambridge Cognition, 2023d).
2. Rapid Visual Processing (RVP)

The RVP test evaluates sustained attention. “A white box is shown in the centre of the screen,
inside which digits from 2 to 9 appear in a pseudo-random order, at the rate of 100 digits per
minute. Participants are requested to detect target sequences of digits {for example, 2-4-6, 3-5-
7, 4-6-8). When the participant sees the target sequence, they must respond by selecting the
button in the centre of the screen as quickly as possible. The level of difficulty varies with either
one- or three-target sequences that the participant must watch for at the same time. Outcome
measures cover latency {speed of response), probability of false alarms and sensitivity. The

test takes approximately 7 minutes to complete {Cambridge Cognition, 2023a)
3. Spatial Working Memory (SWM)

The SWM evaluates executive functioning. “The test begins with several coloured squares
(boxes) shown on the screen. The aim of this test is that by selecting the boxes and using a
process of elimination, the participant should find one yellow “token’ in each of several boxes
and use them to fillup an empty column on the right-hand side of the screen. Depending on the
difficulty level used for this test, the number of boxes can be gradually increased until a
maximum of 12 boxes are shown for the participants to search. The colour and position of the
boxes used are changed from trial to trial to discourage the use of stereotyped search

strategies. Outcome measures include errors (selecting boxes that have already been found to
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be empty and revisiting boxes which have already been found to contain a token) and strategy.”

The SWM takes approximately @ minutes to complete (Cambridge Cognition, 2023c).
Choice of Assessments

The three CANTAB subtests were chosen to assess across three of the PRPP-A quadrants.
Attention is assessed using the RVP and is considered part of the ‘Perceive’ quadrant. Memory
is assessed using the DMS and is considered part of the ‘Recall’ quadrant. Executive
functioning is assessed using the SWM and is considered part of the ‘Plan’ quadrant of the
PRPP-A-A. The choice of CANTAB tests was restricted by the methodology of the study. The
original plan was for occupaticnal therapists to conduct the PRPP-A and CANTAB
neuropsychological tests {using an iPad) during an onsite workplace assessment for the
participants. However, during the pandemic from 2020 - 2022, many workplaces were closed,
or external visitors/contractors were not permitted on sites, with employees being forced or
choosing to work from home. As such, the PRPP-A was conducted via interview over Zoom,
rather than through cobservation. The CANTAB neuropsychological assessments chosen
needed to be compatible (and validated) with remote testing methodology, using participants’

PCs, rather than on-site using a researcher-issued iPad.

Other CANTAB assessments have been used in oncology research when examining cognitive
changes experienced by people with cancer. Verbal Recognition Memory (VRM) would be used
as part of the Recall quadrant. However, this test could not be used as it requires a researcher
to be present in person during the assessment and is not validated for web testing. The
Multitasking Test (MTT) assesses cognitive function in the planning quadrant of the PRPP-A, but
it was unable to be used as it requires validated reaction time and latency measures using a
researcher-issued iPad. So, when assessments are being conducted remotely using subjects’
devices (e.g., a mouse or trackpad on a laptop, or a finger on their own iPad) to complete

CATNARB tests, there is too much variability in the data for these time points to be accurate.

Statistical Analysis

Descriptive statistics were used to summarize the data collected from the participants to
provide an overview of the demographic characteristics, including breast cancer type,
treatment received, age at diagnosis, time since diaghosis, highest education level, and work

status.
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Group means, standard deviations, and ranges were calculated for the CANTAB and PRPP-A
scores to summarize central tendency and variability of cognitive performance. Kendall’s Tau
was used to assess the correlation between CANTAB and PRPP-A scores, given the non-

normative distribution of PRPP-A sub-quadrant scores and the small sample size.

Receiver Operating Characteristic (ROC) analysis was employed to evaluate the predictive
power of cognitive assessments in determining employment outcomes and work hour changes
post-cancer treatment. ROC quantifies how well a test can differentiate between positive and
negative outcomes using sensitivity {true positive rate) and specificity (true negative rate) as key
metrics. An ROC curve graphically represents the performance of a binary classification test,
showing how well it distinguishes between groups. Sensitivity measures the proportion of
correctly identified positives, while specificity measures the proportion of correctly identified
negatives. The ROC curve plots sensitivity against specificity at various thresholds, with the
Area Under the Curve (AUC) summarizing the test's overall performance. The Area Under the
Curve {AUC) values provide a measure of each test's discriminatory ability (Zhou et al., 2011).

Table 1)

Descriptor AUC Ability

The model has excellent accuracy in distinguishing between the positive and negative

Qutstanding Discrimination | 0.90 - 1.00
classes

Excellent Discrimination 0.80-0.90 | The model has good accuracy and is effective in distinguishing between the classes.

The model has acceptable accuracy and can distinguish between the classes

Acceptable Discrimination 0.70 - 0.80
reasonably well.

Poor Discrimination 0.50-0.70 | The model has pooraccuracy and struggles to distinguish between the classes.

The model cannot distinguish between the positive and negative classes, which is

No Discrimination +/>0.50 " .
equivalent to random guessing.

Table 1: Interpretation of area under the curve (AUC) scores (Bobbitt, 2021)

Results
1. Demographics

Demographics are presented in Table 2. There were 12 women with a previous diagnosis of
breast cancer in this pilot study (Half of the participants had been diagnosed in the past two
years and the other half between six and 15 years ago. All except one participant had obtained a
university degree, with five participants having master's degrees. Five women were over 50

years old, and seven women were under 50 years old at the time of their diagnosis. Al women
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had surgery for their breast cancer treatment, and the majority also had chemotherapy.
Seventy-five percent of participants also received radiation and /or hormone-based treatment.
At the time of diagnosis, eleven women worked full time, and one woman worked part time.
Post cancer diagnosis, only three women remained in full-time work, and the remaining nine
women had reduced work to part-time. Post breast cancer, five of the twelve women changed
their employer and/or job role. The change in job role was from higher levels of responsibility
and cognitive demands for strategic management and executive functioning to those with more

process and procedure-driven tasks.

Breast Cancer Type n %
HER2+ 4 33.33
ER+ 4 33.33
Triple Negative 2 16.67
Triple Positive 2 16.67
Treatment
Surgery 12 100
Chemotherapy 11 91.67
Radiation 9 75
Hormone Therapy 9 75
Age at Time of Diagnosis
<40 years old 2 16.67
40-49 years old 5 41.67
50-59 years old 4 33.33
60+ years old 1 8.33
Time Since Diagnosis
<2years 6 50
<Byears 4 33.33
<15 years 2 16.67
Highest Education Level
Master’s Degree 6 50
Undergraduate Degree 5 41.67
Left formal education at 17/18 years 1 8.33
Employment Type at Time of Diagnosis
Manager / Administrator 3 25
Professional 4 33.33
Associate Professional 2 16.67
Advance Clerical/Service Worker 3 25
Intermediate clerical, sales, or service work 0 0
Hours of Work at Time of Diaghosis
Full time 11 91.67
Part-Time 1 8.33
Post Breast Cancer Employment Status
Same Job / Same Employer 7 58.33
Different Job / Same Employer 0 0
Same Job / Different Employer 1 8.33
Different job / Different Employer 4 33.33
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Post Breast Cancer Employment Type
Manager / Administrator 1 8.33
Professional 3 25
Associate Professional 2 16.67
Advance Clerical/Service Worker 3 25
Intermediate clerical, sales, or service work 3 25
Post Breast Cancer Employment Hours
Full Time 3 25
Part-Time 9 75

Table 2: Study participants (N=12)

2. CANTAB group results

The group ranges, means and standard deviations for the three CANTAB subtests are presented
in Table 3. The overall accuracy of DMS is quite high across all delays at 88.92%, with a
standard deviation of 10.3, with the probability of making an incorrect response very low at
0.02. Theincreased delay did notindicate lower scores, as the mean for 4 4-second delay
{95.00) was higher than the score for the 0-second delay (91.67). The high mean value (0.895)
and low standard deviation {0.073) in the RVP Total indicate consistent performance in
detecting signals across participants. The mean for RVP Probability of False Alarms was very
low {0.02), indicating a reliable assessment finding. The RVP Total Hits and RVP Total Misses are
reciprocal scores {out of 54), but the high standard deviation indicates there was a large
variability of performance in the group. SWM mean scores show errors increased with the
number of boxes, indicating reduced performance with increasing complexity of tasks. The high
mean errors (26.92) and standard deviation {12.139) for the SWM 12 Boxes indicate some poor

performance in this task.

Delay Matched Sample (DMS)

DMS Accuracy and Errors (n=12) Range Mean Standard Deviation
DMS % Carrect All Delays (%) 0-100 88.92 10.300

DMS % Correct Simultaneous 0-100 96.67 7.785

DMS % Correct 0-second delay Q0-100 91.67 13.371

DMS % Carrect 4-second delay 0-100 95.00 9.045

DMS % Carrect 12-second delay 0-100 80.00 26.968

DMS Probability of Error (after an incorrect response) 0-1 0.02 0.072

Rapid Visual Processing (RVP)

RVP Accuracy and Latency (n=12}) Range Mean Standard Deviation
RVP Total ‘Detecting signal’ 0-1 0.895 0.073

RVP Total Hits 0-b4 34.17 11.575

RVP Total Misses 0-b4 19.93 11.575

RVP Probability of False Alarm 0-1 0.02 0.067

RVP Response Latency (ms) 100-1900 542.50 168.524

Spatial Warking Memory
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SWM Errors and Strategy (n=12) Range Mean Standard Deviation
SWM Total Errors (Betweend,6 & 8 boxes) 0-153 13.42 9.765

SWM Between Errors 4 Boxes 0-35 0.75 1.57

SWM Between Errors 6 Boxes 0-55 3.08 4,188

SWM Between Errors 8 Boxes 0-74 9.58 6.529

SWM Between Errors 12 Boxes 0-114 26.92 12.139

SWM Strategy Score 214 7.0 2.296

Table 3: CANTAB group results

3. PRPP-A group results

12 women had individual deficits in cognitive strategy application. Table 4 and Figure 2 present
the PRPP-A Perceive, Recall, Plan, and Perform total and sub-guadrant overall minimum,
maximum, and mean scores, suggesting that participants generally performed well across all
areas, with the highest mean scores observed in the Perceive category and the lowest in the
Plan category. The standard deviations indicate varying levels of consistency among
participants. For example, Discriminating (SD: 7.165) and Controlling {SD: 5.416) show lower
variability, suggesting more consistent performance in these areas. The PRPP-A sub-quadrants
that had the lowest mean scores were Continuing (47.08), Initiating (56.92), Attending (58.25),
Facts (59.42), and Programming (59.42). Attending and Continuing have higher variability
(SD:15.428 and SD: 17.484, respectively), indicating significant differences in participants’
abilities in these areas. The lower standard deviation for Programming (SD: 11.204) indicates a
consistently lower performance in executive function across all participants. the group

participant scores.

Perceive, Recall, Plan and

Perform (PRPP-A-A Standard .

Quadran(ts and Sub)quadrants Range HMean Deviation Bin Max
Attending 33-100 58.25 15.428 44 78

Sensing 33-100 86.25 12.520 67 100
Discriminating 33-100 81.67 7.165 67 89

Perceive Total 75.39

Facts 33-100 55.42 13.912 33 78

Schemes 33-100 77.08 11.920 56 89

Procedures 33-100 82.58 11.920 67 100
Recall Total 73.03

Mapping 33-100 68.67 13.459 44 78

Programming 33-100 55.42 11.204 44 78

Evaluating 33-100 64.17 12.741 33 89

Plan Total 64.09

Initiating 33-100 56.92 13.118 50 83

Continuing 33-100 47.08 17.464 33 78

Controlling 33-100 92.67 5.416 89 100
Perform Total 65.56

Table 4: PRPP-A group results

184



Page 19 of 35

Min Max Avg.
e IINIMUM —AVETAZE s MEximum
Facts
100
Discriminating a0 Schemes

Arending Mapping
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Figure 2: Radar graphillustrating group average minimum, maximum, and average Perceive,
Recall, Flan, and Perform sub-quadrant scores.

4. Correlation hetween CANTAB and PRPP-A Assessments

Kendall’sTauwas used as the non-parametric bivariate correlation test. Table 5 compares the
CAMTAB assessment and PRPP-A quadrant and sub-guadrant seores in similar cognitive

capacities.
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CANTAB Assessment PRPP-A Components
Rapid Visual Processing (RVFP) Quadrant Perceive
e  RVPTotal ‘Detecting signal’ e Total Perceive

e Attending
e  Sensing
e Discriminating

Delayed Matched to Sample (DMS) Quadrant Recall
. DMS All Delays * Total Recall
s Facts

* Schemes
. Procedures

Spatial Working Memory (SWM) Quadrant Plan
e  SWMBE 468 Boxes Between Errors * Total Plan
e SWM Strategy Score . Mapping
. Programming
. Evaluating

Table 5: CANTAB assessment and PRPP-A quadrant and sub-quadrant scores in similar
cognitive capacities.

Interpretation of the Kendall’s tau correlation between SWMBE 468 Boxes Between Errors,
SWM Strategy, and PRPP-A Plan scores (Table 6a) needs to be considered in light of inverse
scoring systems for the assessment types. Lower SWMBE 468 Boxes Between Errors and SWM
Strategy scores indicate a higher level of cognitive performance and strategy use, whereas
higher PRPP-A scores indicate a higher cognitive performance. Meaning, as SWM scores
increase {indicating poor cognitive performmance) PRPP-A scores decrease {indicating poorer
cognitive performance). There were significant negative correlations between SWMBE 468
Boxes Between Errors and PRPP-AMapping (1 =-.572, p =.020), PRPP-AProgramming (t = -.831,
p <.001), and Total Plan {t =-.735, p =.002), indicating that these could be measuring the same
constructs. However, there was no significant correlation between SWMBE 468 Boxes Between
Errors and PRPP-A Evaluating (t =-.185, p =.455). There was a significant negative correlation
with SWM Strategy score {1 =-.602, p=.019) and Total Plan (1 =-.532, p =.032), indicating that
these could be measuring the same construct. There was no sighificant correlation between
SWM Strategy Score and PRPP-A Mapping {1 =-.293, p =.258) and PRPP-A Evaluating. Overall,
SWMBE 4688 Boxes Between Errors score and PRPP-A Programming had the strongest
correlation (1 =-.831), followed by SWMBE 468 Boxes Between Errors and PRPP-ATotal (T = -
.735).

Both RVP Total ‘Detecting signal’ and PRPP-A scores (Table 6b) indicate better cognitive
performance on these assassments. RVP score was positively correlated with PRPP-A
Attending (1 =.752, p =.002) and Total Perceive (1 = .477, p = .036). There was no significant
correlation with PRPP-A Discriminating (t =.173, p =.487) and PRPP-A Sensing {1=.321,p =
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.174). The correlation between RVP Total ‘Detecting signal’ and PRPP-A Attending (T = .752) was
considered strong. Higher DMS All Delays and PRPP-A scores (Table 6c) indicate better
coghnitive performance. DMS All Delays scores were positively correlated with PRPP-A Facts (t =
.661, p =.008) and Total Recall (t =.592, p =.014). The correlations could be considered

moderate for both of these.

[Table 6a: Kendall Tau correlation between SWM and PRPP-A Plan

SWMBE 468
Boxes SwWM PRPP-A PRPP-A PRPP-A PRPP-A
Between Strategy Mapping Programming| Evaluating Total Plan
Errors
SWMBE 468 Boxes (T) 1.000 .635" -.572° -.831° -.185 -.735"
BetweenEmars P . 008 020 <001 455 002
(T} .635" 1.000 -.293 -.602" -.339 -.532"
SWM Strategy
P .008 . .258 019 197 .032

[Table 6b: Kendall Tau correlation between RVP and PRPP-A Perceive

RVP Total PRPP-A PRPP-A PRPP-A PRPP-A
‘Detecting signal” Attending Discriminating Sensing Total Perceive
RVP Total () 1.000 752" 173 321 ATT
‘Detecting signal” ™7 . .002 487 74 036

[Table 6¢: Kendall Tau correlation between DMS and PRPP-A Recall

DMS PRPP-A PRPP-A PRPP-A PRPP-A
All Delays Facts Schemes Procedures Total Recall
(1) 1.000 661" .467 467 .592°
DMS AllDelays
s} . .008 .069 .064 .014

Table 6: Kendall Tau correlation between FRPP-A and CANTAB test scores

5. Return to work outcomes using Receiver Operating Characteristic (ROC)

Receiver Operating Characteristic (ROC) analysis was used to evaluate the predictive power of
CANTAB and PRPP-A assessments in determining employment outcomes and werk hour

changes post-cancer treatment.

Change in Employment
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ROC analysis was used to evaluate the sensitivity and predictive power of CANTAB
assessments (RVP, DMS, SWM) and PRPP-A sub-quadrant scores {Perceive, Recall, Plan,
Perform) in predicting women who were or were not able to return to their pre-cancer roles. This
was indicated by women resigning or taking redundancies from their pre-cancer roles due to
reported cognitive difficulties. These women reported moving to less cognitively demanding
roles. This analysis helps identify which cognitive assessments are most useful for forecasting
post-cancer recovery in terms of duties and roles. Table 7a shows the PRPP-A Total Perceive
(AUC = .969) demonstrated outstanding sensitivity in predicting women not returning to their
pre-cancer roles. Rapid Visual Information Processing (RVP) (AUC =.750) and PRPP-A Total

Plan (AUC = .734) showed acceptable sensitivity and can also be considered.
Change (Reduction) in Work Hours

ROC analysis was used to evaluate the sensitivity and predictive power of CANTAB
assessments (RVP, DMS, SWM) and PRPP-A sub-quadrant scores {Perceive, Recall, Plan,
Perform) in predicting women who were or were not able to return to their pre-cancer hours of
work. This was indicated by women reducing their hours of work due to reported cognitive
difficulties. Table 7b shows that both the CANTAB SWM Strategy Score (AUC=.750) and PRPP-A
Total Perceive (AUC=.719) show acceptable discriminatory ability in predicting reduced work

hours.

Table 7a: Area Under the ROC Curve: Change in Employment

Test Result Variables Area (AUC) Interpretation®

RVP Total ‘Detecting signal’ .750 Acceptable Discrimination
DMS All Delays .391 No discrimination
SWMBE 468 Boxes Between Errors .391 No discrimination
SWM Strategy .625 Poor discrimination
Total Recall .469 No discrimination
TotalPlan 734 Acceptable Discrimination
Total Perform .188 No discrimination
Total Perceive .969 Qutstanding discrimination

Table 7b: Area Underthe ROC Curve: Change in Work Hours (Reduced)

Test Result Variable(s) Area Interpretation*

RVP Total ‘Detecting signal’ .500 Poor discrimination
DMS All Delays 234 No discrimination
SWMBE 468 Boxes Between Errors .563 Poor discrimination
SWM Strategy 750 Acceptable discrimination
Total Recall .328 No discrimination
TotalPlan .469 No discrimination
Total Perform .094 No discrimination
Total Perceive 719 Acceptable discrimination

Table 7: Area Under the ROC Curve: Change in Work Status
*See Methods section for Interpretation levels
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Discussion

This study evaluated the PRPP-A as a tool for occupational therapists to assess the cognition of
women following breast cancer in relation to work performance and compared findings with
neuropsychological testing using the CANTAB. Twelve women were included in the study and
cognitive abilities were assessed through clinical interviews using the PRPP-A and online
completion of three components of the CANTAB that related to PRPP-A items. Additionally, the

study analysed the predictive power of the PRPP-A System and CANTAB for work participation.
Demographic and Employment Changes

The demographic data revealed a heterogeneous group of women with varying ages, education
levels, and employment status at the time of their breast cancer diagnosis. Most participants
had undergone surgery, chemotherapy, and radiation therapy, reflecting common treatment
protocols for breast cancer. The PRPP-A interview provided insights into changes in
employment status, with the majority of women moving from full-time to part-time work and
42% changing employers. Some women transitioned to roles with lower responsibility due to
difficulties coping with the cognitive demands of their pre-cancer roles. This finding aligns with
other studies (Becker et al., 2015; Boykoff et al., 2009; Lange et al., 2024; Lewis et al., 2016; Von
Ah et al., 2013) showing women often move from full-time to part-time work post-diagnosis or
opt for roles with lower cognitive demands and responsibilities. These changes in workforce
participation due to cognitive changes after breast cancer add weight to the call for improved
rehabilitation services and workplace policies to support women in their long-term challenges,

managing the side effects of cancer diagnosis and treatment {Lange et al., 2024).

PRPP-A

The PRPP-A highlighted that this group of women all had difficulties with ‘Continuing’ (Flows,
Continues, Persists), ‘Initiating’ (Starts, Stops), ‘Attending’ (Notices, Modulates, Maintains),
‘Facts (Recall)’ (Recognizes, Labels, Categorizes), and ‘Programming’ {Chooses, Sequences,
Calibrates). These results are similar to the earlier study by the authors (Lewis et al., 2016),

where women in that cohort had difficulty with ‘Programming’, ‘Attending’ and ‘Continuing’.
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However, Lewis et al. (2016) considered ‘Facts’ to be a strength of that group, but in this study,
it was found to be a coghnitive deficit. This discrepancy may be due to the in-depth but
structured interviewing method for administering the PRPP-Ain this study, which allowed the
therapist to explore work tasks and the cognitive strategy deficits impacting performance.
Overall, the ‘Plan’ quadrant, which includes components of ‘Mapping’ {know goal, identifies
obstacles, organises), ‘Programming’ (chooses, sequences, calibrates), and ‘Evaluating’
{questions, analyses, judges), and is related to executive function, had the lowest average
score. Executive function encompasses a range of higher-crder processes that guide goal-
oriented behaviours and enable adaptive responses to shifting environmental demands
(Balconi et al., 2020). Executive function has continually been assessed and reported by
women as a major difficulty post-breast cancer treatment(Lange et al., 2023; Oliva st al., 2024).
A meta-analysis of breast cancer survivors identified executive function as the only cognitive
domain significantly impaired in chemotherapy-treated survivors when compared to both hon-
cancer and non-treated controls (Bernstein et al., 2017). All participants in this study had
received chemotherapy treatment, but this study design did not allow for causal relationships
between treatment type and cognitive assessment outcomes to be evaluated. Research has
proposed that executive functions play an essential role in work performance, with successful
professionals displaying better social and executive functioning (Balconi et al., 2020). Klaver
(2020) identified that executive functioning was a significant concern for pecple with cancer
and their employers when supporting people with cancer return to work (Klaver et al., 2020).
Further, the ‘Plan’ quadrant scores for this group had acceptable sensitivity in predicting
women not returning to their pre-cancer roles. It could be reasonably explained that women in
this study who were in managerial and professional roles at the time of diagnosis were not able
te return to these high-functioning roles due to executive functioning difficulties (Lange et al.,
2024). This may explain why some of them chose to move to roles in clerical, sales, or service

work, which have lower responsibilities and cognitive demands.

Correlation Between CANTAB and PRPP-A Assessments

As far as the authors know, there have been no other studies comparing clinician-administered
cognitive assessments and neuropsychological tests in women with breast cancer. A study
evaluating the cognitive function of psychiatric patients through neuropsychological tests and
clinician-administered questionnaires found only a moderate correlation between the results,

with clinicians' assessments failing to ‘pick up’ cognitive deficits identified in objective testing
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{Moritz et al., 2004). In clients with psychiatric illnesses, it has been found that clinical
interviews alone are insufficient to determine the severity of cognitive impairment. Patients
often inaccurately report their cognitive functioning, and clinicians who rely solely on these
interviews tend to perform poorly in assessing patients' cognitive capabilities {(Bellens et al.,
2022). Although this is a different population and involves a small cohort, there was a
significant correlation between some CANTAB scores and PRPP-A scores that warrants further
testing. Significant correlations were observed in the three PRPP-A areas with corresponding
CANTAB tests. There was a significant correlation between the PRPP-A Total Perceive score
and the PRPP-A sub-quadrant score for Attending with the CANTAB RVP ‘Detecting signal’
Score. This implies that difficulties in sustained attention can be detected through the PRPP-A.
A significant correlation was also noted between the PRPP-A Total Recall score and the PRPP-A
sub-quadrant score for Facts with the CANTAB DMS All Delays Score, indicating that
difficulties in visual memory may be captured through the PRPP-A. Moreover, there was a
significant correlation between the PRPP-A Plan total score and the sub-quadrant scores for
Mapping and Programming, with the CANTAB SWMBE 468 Boxes Between Errors Score, and
the SWM Strategy score. This suggests that difficulties in spatial memory tasks and strategies
that relate to challenges in planning and executive functions may be detected through the

PRPP-A.

The correlation between CANTAB and PRPP-A scores suggests that these assessments
measure overlapping cognitive constructs and can be used complementarily to provide a
comprehensive evaluation of cognitive function. Additionally, this may indicate that
occupational therapists administering the PRPP-A through interviews with women diagnosed
with breast cancer can be confident that the assessment evaluates constructs similar to those
in neuropsychological tests, while also being subtle enough to identify performance difficulties.
However, an additional benefit of the PRPP-A s its ability to help therapists understand the
nuances of cognitive difficulties through the analysis of work tasks and workplace
environments. This enables the development of individualized strategies and interventions to
address the cognitive challenges faced by women with breast cancer, ultimately improving
occupational performance and workforce participation. (Bootes & Chapparo, 2010, 2013; Nott
et al., 2008; Ranka et al., 2025). In this study, there was no neuropsychological test equivalent
to the PRPP-A ‘Perform’ quadrant. However, it must be acknowledged that women in this study
experienced challenges with initiating and sustaining their work performance, potentially

related to cognitive fatigue previously described in Lewis et al., (2016). Future research should
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consider how employers (i.e., managers and supervisors) may contribute to the PRPP-A
findings when occupational therapists interview them about women’s performance at work.
Although employers' views have been considered in some studies (Klaver et al., 2020),
individual feedback about an employee's performance could assist occupational therapists in
identifying additional cognitive strategy deficits and provide employment-matched strategies

{Lewis & Mackenzie, 2022).

Predictive Power of Cognitive Assessments

The ROC analysis provided valuable insights into the predictive power of the CANTAB and
PRPP-A assessments for employment outcomes in women with breast cancer. The PRPP-A
Total Perceive and Total Plan scores were able to predict which women did not return to their
pre-cancer roles. In addition to cognitive strategy difficulties with executive functioning
impacting work performance, this analysis showed that challenges with attention and
concentration may also affect women's ability to participate in professional or managerial
roles, leading them to change employment to less cognitively demanding positions. This was
further validated by the CANTAB RVP ‘Detecting signal’ test, which assesses sustained
attention, demonstrating acceptable sensitivity for predicting women not returning to pre-
cancer roles. The PRPP-A Perceive score was also capable of identifying women who did not
return to their pre-cancer work hours. In qualitative studies, women have described requiring
more time to complete tasks due to increased concentration and attention demands,
necessitating them to work longer and harder to achieve the same results as before their breast
cancer diagnosis (Boykoff et al., 2009; Chapman et al., 2022; Lewis et al., 2016; Ryan et al.,
2015; Von Ah et al., 2013). This could lead to cognitive fatigue and a reduction in work hours.
Overall, the PRPP-A Recall or CANTAB DMS All Delays Score had no predictive ability. This may
be due to memory compensation strategies being more readily available and supported by
technology {Chapman et al., 2022) compared to difficulties with sustained attention,
concentration, and executive functioning. Overall, this emphasizes the importance of
perceptual and attentional processes in occupational functioning after cancer treatment for
women with breast cancer, as well as the significance of assessing these cognitive strategies to
identify women at risk of employment challenges. A deeper understanding of the relationship
between cognition and work status could facilitate workplace rehabilitation for individuals
facing cognitive deficits post-breast cancer treatment. This strategy may help prevent or

alleviate work-related difficulties linked to cognitive impairment.
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Limitations and Future Research

While the study offers valuable insights, it is constrained by the small sample size, the non-
normative data distribution, and the diverse group with varying ages and lengths of time since
diagnosis. These factors may limit the generalizability of the results, but they provide a
foundation for further research. Future studies should aim to include a larger population and,
where ethical considerations permit, involve conducting the PRPP-A with women with breast
cancer through the observation of work performance in the work environment, alongside
interviews and feedback from an employer representative as part of a comprehensive
workplace assessment. As previously mentioned, the assessments chosen for this study were

determined by public health regulations during the global pandemic.

Implications for Occupational Therapy

The PRPP-Ais effective in evaluating the cognitive challenges faced by women with breast
cancer concerning work tasks. It could also indicate that women experiencing perceptual and
planning difficulties are at a higher risk of not returning to their pre-cancer work hours or roles,
suggesting that earlier and more intensive interventions may be necessary. Occupational
therapists should consider using the PRPP-A assessment as a basis for any workplace
evaluations with this population. It offers a structured method for presenting data along with
standardized terminology and scoring to outline the client’s cognitive strategy deficits. For
third-party funders and insurers requesting assessments of women's cognitive function related
to work performance, the PRPP-A addresses concerns regarding the subjective nature of self-
reported coghnitive questionnaires and the expensive, time-consuming process of

neuropsychological tests.

The PRPP-A assessment can subsequently guide occupational therapists in providing tailored
interventions that address cognitive strategy deficits affecting work performance. This study
has indicated that for women with breast cancer, there should be a strong focus on addressing
difficulties related to attention and concentration. Integrating PRPP-A assessments into routine

practices could improve employment outcomes for breast cancer survivors.

Conclusion
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This study highlighted the effectiveness of the PRPP-A in assessing cognitive difficulties
experienced by women with breast cancer concerning work tasks. Occupational therapists can
use this assessment, as it aligns well with similar neuropsychological tests. The findings
suggest that women with perceptual and planning difficulties are at a higher risk of not returning
to their pre-cancer work hours or roles, indicating a need for earlier and more intensive
interventions. The PRPP-A provides a structured and reliable method for occupational
therapists to present cognitive strategy deficits, addressing concerns from third-party funders.
By integrating PRPP-A assessments into routine practice, occupational therapists can develop
tailored interventions that focus on attention and executive function difficulties, ultimately
improving employment outcomes for breast cancer survivors. Future research should aim to
include larger populations and incorporate workplace observations and employer feedback to

further validate these findings.
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Test Cognitive Measure Description Directionality Score Range
Domain
tested
Rapid Visual Sustained Total hits Number of occasions upon which a Higher is better 0-54
Information attention target sequence is correctly
Processing responded to
(RVP)
Total misses Number of cccasions upon which a Lower is better 0-54
target sequence is not correctly
responded to
Probability of Measure of how good the subjectis Higher is better Min=0 Max=1
detecting target atdetecting the target sequence
Mean latency Mean time take tc respond Lower is better Min=100 milliseconds
Max 1900 milliseconds
Probability of a False Measure combining number of Lower is better Min=0 Max=1
Alarm seguences presented and false
alarms with correct response.
Delayed Visual memory Percent carrect, all Percentage of occasions thata Higheris better Min =0 Max= 100
Matched delays, simultanecus, subject selected the correct

Sample (DMS)

Os, 4s, 12s delays

stimulus across all delays,

simultanecus, 0s, 4s, 12s delays

Probability of Error Probability that a subject's initial Lower is better Min =0Max=1
given Error choice is incorrect given the initial
box choice immediately preceding
on trial was incorrect, calculated on
simultanecus and all delays.
Spatial Executive Totalincorrect Number of incorrect options across Lower is better 0-153
Working Fungtioning responses four, six and eight taken trials.
Memory (SWM)
Incorrect responses in Number of times a subject revisits Lower is better 0-35
4 token box trial box across four token trials only.
Incorrect responses in Number of times a subject revisits Lower is better 0-55
6 token box trial box across six token trials only.
Incotrect responses in Number of times a subject revisits Lower is better 0-74
8 taken box trial box across eight token trials only.
Strategy score Number of times a subject begins a Lower is better 2-14

new search pattern from the same
box they started with {(same starting
pointimplies employing a planned

strategy).
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Floor or ceiling effects identified in PRPP-A scores

A review of the PRPP-A scores for ceiling and floor effects was conducted:
e Min/Max:33/100
e Mean:69.5
e  Median: 67
e  Top-band (= 89): 24.3% of scores
e  Bottom-band (s 44): 16% of scores

Overall, there was no evidence of ceiling or floor effect. The data are fairly spread with a slight tendency to mid-to-
high values
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5.6 Key findings

This chapter evaluated the PRPP-A (PRPP@WORK) via an interview format to assess cognitive
changes in women with breast cancer and their impact on work participation. The assessment
demonstrated that participants experienced significant cognitive difficulties, particularly in
initiating and continuing tasks, attending to work duties, recalling work details, and planning
sequences of actions to complete tasks. These challenges were especially evident in
professional and cognitively demanding roles. Total quadrant scores for perception, recall, and
planning, along with several sub-quadrant scores, were significantly related to corresponding
domains in the CANTAB neuropsychological tests, suggesting that both tools measured similar
cognitive functions. The PRPP@WORK also effectively predicted which women were unable to
return to their pre-cancer work roles and hours, with ‘Perceive’ and ‘Plan’ scores being
particularly indicative. Women who experienced perceptual (attention) and planning (executive
functioning) difficulties appear to require earlier and more intensive interventions to improve
work outcomes, as unaddressed impairments in these areas could lead to reduced hours or

changes in employment.

Occupational therapists played a crucial role in assessing cognition in this population, with a
clear need for early cognitive assessments in secondary health care settings and workplace-
based evaluations to support return-to-work planning and rehabilitation. The combined use of
PRPP@WORK and neuropsychological testing resembled diagnostic approaches used by
psychologists and psychiatrists under DSM-5-TR guidelines. While the PRPP@WORK identified
cognitive impacts through general interviews, further research was recommended to assess
women directly about their work tasks and performance. Future studies should include larger
populations and incorporate workplace observations and employer feedback to strengthen the

environmental relevance and clinical utility of the assessment.
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CHAPTER 6: DISCUSSION AND CONCLUSION
6.1 Introduction

This final chapter provides a summary of the findings from each of the four research stages,
relating them to one another, the broader international literature, and local Australian policies
and practices within the healthcare and employment support systems. Drawing on both
national and international evidence, this chapter examines how cognitive changes after breast
cancer affect women’s participation and performance at work, as well as how these effects are
currently assessed and supported within Australia’s healthcare and employment systems. The
chapter uses the cancer care continuum as a framework to identify systemic gaps, missed
opportunities for early intervention, and the role of occupational therapy in bridging these gaps.
It also discusses the ethical, financial, and practical implications of unaddressed cognitive
impairments. Finally, it offers recommendations to improve education, policy, service delivery,
and research to better support women with breast cancer in returning to meaningful

employment.

6.2 Overview of findings

This research originated from clinical experience in workplace rehabilitation, along with
observations and reports about the challenges faced by an occupational therapy academic
colleague with breast cancer, who was returning to work with cognitive changes. In 2015, an
exploration into this issue revealed limited literature on the role of occupational therapy in
helping women with breast cancer or other cancers to return to work, especially those
managing cognitive changes affecting their work. Australian-based research was scarce, with
no studies specifically focusing on return-to-work rates for women with breast cancer or on

supporting women with breast cancer experiencing cognitive changes within the occupational
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therapy literature. These gaps led to a series of research questions aimed at addressing the

overall research question:

How do cognitive changes associated with breast cancer influence women's work

participation and performance, and how can these effects be measured?

Four sub-questions emerged:

1. What evidence suggests that women with breast cancer have reduced work
participation compared to the general population of women in Australia?

2. How do cognitive changes impact the work performance and participation of women
with breast cancer during their employment?

3. Which specific cognitive areas are affected in women with breast cancer that could
impact their worker roles?

4. How effective is the PRPP-A (PRPP@WORK) in assessing work-related cognitive changes

in women with breast cancer?

Four research stages, each employing different methodologies, were developed around these
sub-questions. A research project was set up to address each of the four sub-questions. Each
research project was conducted, and the findings for each stage were prepared in a manuscript
and submitted for journal publication. This is presented in Figure 6.13. Initially, the research
stages were seen as linear, with the findings from each stage contributing to the next. However,
after completing research Stage Four (presented in Chapter 5), it became evident that the
findings from Stage Four addressed some of the unanswered questions from Stage One, as

represented by the shaded arrow in Figure 6.13.
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Stage One

Research Question

What evidence
suggests that women
with breast cancer
have reduced work
participation
compared to the
general population of
women in Australia?

Stage Two

Research Question

How do cognitive
changes impact the
work performance
and participation of
women with breast
cancer during their
employment?

Key Findings

There were no studies
about the return to

work of breast cancer
survivors in Australia.

52% of women
reduced to part-time
or left paid work 3
years post-diagnosis.

Women with breast
cancerwere
significantly more
likely to be out of paid
work than healthy
peers.

) Key Findings

Cognitive
impairments
(attention, memory,
executive function)
are common and
under-recognized.

These impairments
contribute to reduced
concentration, slower
task completion,
increased fatigue,
reduced quantity and
quality of work, as
well as job loss.

Stage Three

Research Question

Which specific
coghitive areas are
affected in women
with breast cancer
that could impact
their work roles?

Key Findings

PRPP-A identified
real-world cognitive
strategy difficulties
not captured by
traditional tests.

Most affected areas:
programming,
continuing, and
attending.

An unanswered question from Stage One was the
reason for reduced workforce participation. Stage Four
was able to identify women with attention and planning

cagnitive difficulties as a potential cause for this

Figure 6.10: Research stages, questions and key findings

Research Question

How effective is the
PRPP-A
(PRPP@WORK) in
assessing work-
related cognitive
changes in women
with breast cancer?

Key Findings

PRPP@WORK
correlated with
neuropsychological
tests and predicted
reduced work
participation.

Identified women who
transitioned to lower-
demand roles or
reduced hours due to
cognitive issues with
attention and
planning.

6.2.1 Research stage one: Exploring work participation of women with
breast cancer in Australia

The large retrospective longitudinal study, conducted as part of Research Stage One, presented

in Chapter 2, using data from the Australian Longitudinal Study on Women's Health (ALSWH),

provided compelling evidence of the negative impact breast cancer has on women's workforce

participation. The research compared women's work status three years before and after their

first reported breast cancer diagnosis, with data collected between 1998 and 2010. Of the 448

women with breast cancer, 48% of those who were employed full-time before diagnosis

returned to full-time work three years later, while 52% reduced to part-time work or left paid
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employment altogether. Comparison of women with breast cancer and healthy, age-matched
women using latent class analysis found that women with breast cancer were more likely to fall
into the categories of “mostly full-time work" and "mostly not in paid work” compared to
healthy, age-matched women. There was a substantial difference in the percentage of women
with breast cancer not in paid work compared to healthy, age-matched women. Multinomial
logistic regression revealed that women living in remote areas, with lower levels of education,
who were partnered or had a chronic health condition, were significantly more likely not to be in
paid work. The evidence demonstrates that breast cancer negatively affects women's work
participation. In Australia, where women's workforce participation has risen sharply in recent
decades, limited support for returning to work after breast cancer remains a concern, especially
given projections that between 2022 and 2031, work loss will result in AU$3.26 billion in lost
GDP (Lloyd et al., 2025). Before this study, there was no data on the work participation or
return-to-work rates of women with breast cancer in Australia. The research by Lewis et al.,
(2020) was the first in Australia to demonstrate reduced employment participation among
women with breast cancer. Once this was established, the next step was to explore the reasons

why women did not return to their pre-cancer hours or roles.

6.2.2 Research stage two: Examining the cognitive changes that may
impact on work performance and participation of women with
breast cancer

Research Stage Two, presented in Chapter 3, used a scoping review methodology to examine
one of the possible causes of reduced workforce participation for women with breast cancer -
cognitive impairment. The research confirmed that cognitive impairments are prevalent and
persistent, with approximately one in three women reporting clinically significant symptoms
(Whittaker et al., 2022). These impairments, which include difficulties with attention, memory,

and executive functioning, are often invisible, hard to articulate, and difficult to measure,
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contributing to their under-recognition in clinical care and employment (Player et al., 2014). The
chapter examined the causes of cognitive changes, identifying chemotherapy, endocrine
therapy, surgery, radiation, biological markers, genetic predispositions, menopause, aging, and
affective disorders such as anxiety, depression, and fatigue as contributing factors (Ahles et al.,
2012; Fleming et al., 2023; Janelsins et al., 2014; Wagner et al., 2020). Neuroanatomical
imaging studies have provided strong evidence of structural and functional brain changes
(Ferguson et al., 2007; Silverman et al., 2007; Vardy et al., 2019), validating the lived
experiences of women who report cognitive difficulties. The scoping review and its update
revealed consistent links between cognitive impairment and reduced work performance, with
women reporting diminished concentration, slower task completion, and increased fatigue
(Chapman et al., 2022; Lewis & Mackenzie, 2022). These findings were framed within the ICF
Model (World Health Organization, 2001), which contextualises how cognitive changes intersect
with personal and environmental factors to influence occupational outcomes. Overall, the
urgent need for better recognition, assessment, and support for cognitive changes in breast
cancer survivors was highlighted. The importance of developing specific evaluations and
interventions that address both the clinical and occupational aspects of survivorship was
emphasised, ensuring women with cognitive changes can return to or maintain meaningful

employment.

6.2.3 Research stage three: Examining the cognitive areas affected in
women with breast cancer that could impact their worker roles

Research Stage Three in Chapter 4 identified cognitive functions most affected in relation to
work performance for women with breast cancer, using a unique form of cognitive assessment,
the Perceive, Recall, Plan, and Perform (PRPP) System of Task Analysis (PRPP-A). Traditional
neuropsychological tests lack ecological validity, especially in capturing the nuanced aspects.

cognitive challenges women face after breast cancer in work settings (Calvio et al., 2010;
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Ferguson et al., 2007). These assessments are often inaccessible to many and frequently
misalign with lived experiences, leading to the dismissal of symptoms (Phan, 2022; Smidt et al.,
2016). While self-report tools are practical, they carry risks of priming bias (Australian Bureau of
Statistics, 2023c; Oliveira et al., 2022). The PRPP-A was presented as a functional, clinician-
administered alternative that evaluates cognitive strategy use in real-world occupational tasks
(Chapparo & Ranka, 2014; Ranka et al., 2025a). Using secondary analysis of interview data, the
study identified key cognitive strategy difficulties faced by breast cancer survivors in relation to
work tasks, in three of the sub-quadrants: programming, continuing, and attending.
Programming, which involves selecting, sequencing, and calibrating actions, was the most
consistently impaired area, affecting all participants. This aligns with earlier findings that
executive functions like planning and problem-solving are particularly vulnerable after
treatment (Duijts et al., 2014; Munir et al., 2010). Continuing, which supports task persistence
and flow, was also frequently impaired; participants described cognitive fatigue and reduced
endurance, echoing findings from Mizuno et al. (2011) and Boykoff et al. (2009). Attending,
involving maintaining and shifting attention, was impacted in tasks such as driving and reading,
consistent with previous reports of attention deficits among cancer survivors (Ottati &
Feuerstein, 2013; Wefel et al., 2004). Despite these challenges, participants showed strengths
in recalling procedures, indicating preserved memory for familiar tasks. These findings highlight
the utility of the PRPP-A in identifying both deficits and strengths in real-world contexts,
providing a more ecologically valid alternative to traditional neuropsychological assessments

(Calvio et al., 2010; Nelson et al., 2014).
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6.2.4 Research stage four: Effectiveness of the PRPP-A
(PRPP@WORK) in assessing work-related cognitive changes in
women with breast cancer

Chapter 5, Research Stage Four, expanded on Stage Three findings by using the PRPP@WORK to
confirm that women with breast cancer experience cognitive strategy difficulties at work,
particularly with initiating and continuing tasks, attending to duties, recalling details, and
planning activities. The PRPP@WORK, a workplace-based cognitive assessment tool, alighed
closely with neuropsychological results from the Cambridge Neuropsychological Test
Automated Battery (CANTAB), indicating both tools assess similar cognitive domains. Notably,
the PRPP@WORK demonstrated predictive value, identifying executive function challenges,
especially in attention and planning, as potential indicators of reduced work participation. It
effectively distinguished women unable to return to pre-cancer roles and hours, with perceptual
and planning difficulties being particularly influential. Remarkably, this finding connects back
to Research Stage One, which found that women with breast cancer reduced their working
hours or left the workforce three years after diagnosis. However, the methodology of that study
did not allow for exploration of the reasons behind this trend. Research Stage four offers a
possible explanation: cognitive difficulties at work may lead women to reduce their hours,
transition to roles with lower cognitive demands, or exit the workforce altogether. These findings
highlight the importance of early, targeted interventions to address cognitive impairments and
support return-to-work outcomes, as well as the role of workplace assessments in
rehabilitation, especially for women with breast cancer who may face subtle but impactful
cognitive challenges. Occupational therapists are central to evaluating functional capacity and
job demands, yet workplace-based cognitive assessments remain underdeveloped (Innes,
2012; Wolf & Dobson, 2012). The PRPP@WORK was presented as a structured, clinician-
administered tool that lies between objective and subjective cognitive evaluations, meeting the
calls of allied health professionals and insurers for a balanced method of cognitive assessment.
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This approach aligns with the biopsychosocial model and ICF framework, offering a nuanced
understanding of how cognitive impairments affect work performance (Shaw & Strong, 2008;

World Health Organization, 2001).

6.3 Discussion of findings

This thesis explored the work performance and participation of women with breast cancer, with
a particular focus on cognitive functioning. Returning to work is often considered one of the
final steps in the rehabilitation process for women with breast cancer. Early rehabilitation
typically addresses impairments (ICF body structure), such as lymphoedema, and focuses on
managing activities of daily living (ICF activities) (Pergolotti et al., 2016), which may occur during
active treatment and immediately afterwards. Once women regain consistency and
independence in these areas, many begin to consider participating in the workforce. While
returning to work may not be an immediate priority, it is often a later-stage goal aligned with
improving quality of life after a life-threatening illness. In Australia, women can access short-
term financial assistance through employer-based leave entitlements, income protection, or
government benefits (Collie et al., 2019) until they are medically cleared to return to work.
However, this trajectory is not universal. In countries such as the United States, where health
insurance is tied to employment and protective legislation is limited, women may remain at
work during treatment to maintain access to medical care. These financial pressures can
necessitate working during treatment, even when not truly fit to do so, and have been linked to

higher rates of job loss (Blinder & Gany, 2020; Islam et al., 2014).

Regardless of timing, women frequently describe returning to work as a milestone in reclaiming
a sense of ‘normalcy’ (Duijts et al., 2014; Munir et al., 2010). This reflects not just physical
recovery, but re-engagement with valued roles, identity, and social participation. Many women

continue to experience physical, psychological, and cognitive challenges long after treatment
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ends. known as the ‘survivorship’ phase of the cancer care continuum. Workplace

rehabilitation, which typically occurs several months to a year post-diagnosis, may be

considered one of the final aspects of rehabilitation within this phase. The research in this

thesis was embedded in the later part of the survivorship phase, focusing on employment.

Examining cognitive functioning in women with breast cancer at work highlights the need to

consider other stages of the cancer care continuum (Schmidt et al., 2019). Many healthcare

professionals are involved during the diagnosis and treatment of breast cancer. Although not

the focus of this study, the nature and timing of early healthcare interventions likely influence a

woman’s eventual return to employment. This research supports the view that cognitive

changes often begin early and become more apparent during chemotherapy, suggesting a need

for proactive cognitive screening, evaluation, and support throughout the whole cancer care

continuum. Accordingly, the discussion of findings will be framed using the cancer care

continuum, as presented in Figure 6.14, to explore other contributing factors that may affect

women’s ability to return to work after breast cancer due to cognitive changes.

Key Issues

Key Recommendations

+. Cognitive changes may begin early but are often unrecognised.

+ Lack of routine testing for genetic predispositions or inflammatory
biomarkers.

« Oncologists may dismiss cognitive concerns, leading to missed early
interventions.

+ Fear of insurance discrimination may deter women from undergoing genetic
testing.

Attime of
diagnosis

- Introduce routine screening for cognitive risk factars, including biomarkers and genetic testing.
* Provide women with information about the possibility of cognitive changes and where to raise concerns.
* Refer women to occupational therapy within oncology teams for early cognitive screening (e.g., MoCA,

« Advocate for legislative reforms to prevent insurers from using genetic test results to deny coverage.

~N

FACT-Cog).

J

+Cognitive symptoms often emerge or worsen during treatment.

«Healthcare systems focus on acute care, overlooking chronic cognitive
issues.

*0Oncologists may misattribute symptoms to anxiety or aging.

+Lack of dedicated cognitive support services.

+Women feel dismissed, isolated, and uncertain about their symptoms.

During
treatment

+ Implement routine cognitive screening during treatment using validated tools like FACT-Cog. N\
+ Train oncologists, nurses, and allied health professionals to recognize and validate cognitive

+ Refer women to occupational therapists for early cognitive and functional assessments
- Provide multidisciplinary interventions to address fatigue, psychological distress, and cognitive decline.
- Offer clear, accessible information and practical strategies to help women manage cognitive symptoms

symptoms.

at home and work.

t-treatment.

contactwith providers p
*Lack of structured cancer rehabilitation services in Australia.
+Cognitive impairments persist but are unsupported.
«Survivors expected to return to “normal” despite ongoing challenges.
«GPs may lack awareness of cancer-related cognitive changes.
«Limited access to occupational therapy and workplace rehabilitation.

N N— N

+ Integrate cognitive health and return-to-work planning inte survivorship care plans.
* Increase access to eccupational therapy through Medicare and public health systems.
+ Train GPs ta recognise and provide clearer referral pathways for addressing cognitive changes. in cancer

survivors.

+ Develop dedicated cancer employment services (e.g., modeled on MS Australia).
+ Promote workplace engagement as a form of cognitive rehabilitation.

+Cognitive impairments (especially attention and executive function) hinder
work performance.

«Lack of workplace 1ts and employer ing.

«Neuropsychological tests may not reflect real-world challenges.

«Women may reduce hours, change roles, or leave the workforce

+Financial strain due to reduced income or denied insurance claims.

+ Use ecologically valid tools like PRPP@WORK for workplace-based cognitive assessment.
+ Train occupational therapists in PRRP@WORK to assess and support return-to-work.

+ Collaborate with employers to modify duties and support a gradual return.

+ Advocate for policy changes to recognize cognitive impairment as a hidden disability.

+ Improve access to financial support (e.g., DSP,

) through better doct ion and advocacy.

Figure 11: Cancer care continuum approach with key issues and recommendations to support women with breast
cancer, cognitive changes and work participation.

211



6.3.1 At the time of diagnosis

This research has shown that at the time of a breast cancer diagnosis, there are possible health
provider acts and omissions and healthcare systemic factors that may contribute to cognitive
difficulties impacting a woman’s work participation. Genetic factors and inflammation
biomarkers detected through blood tests at the time of diagnosis have been linked to cognitive
impairments in cancer patients (Argyriou et al., 2011). However, women with breast cancer may
be asymptomatic. This, combined with the cost of testing and limited awareness, may mean
these blood tests are not routinely conducted. As discussed in Chapter 4, if oncologists are
unaware of or dismissive toward cognitive changes (Hamilton et al., 2024; Smidt et al., 2016),
they may be reluctant to order these tests. Yet, identifying inflammatory markers or genetic
predispositions could lend greater credibility to women’s self-reported cognitive difficulties,
especially when cognitive impairments affect functioning and employment decisions. Insurers
often hesitate to accept self-reports without ‘objective’ evidence (Phan, 2022). When a woman
tests negative for these indicators but later experiences cognitive impairment, there may be a
risk that her claim could be denied due to the absence of biological evidence. Although this
outcome may seem unlikely, given the well-established role of chemotherapy and other risk

factors in contributing to cognitive changes, it remains a possibility.

In an era where genetic testing holds significant promise for improving health outcomes,
individuals should not be discouraged from undergoing testing due to fears of discrimination or
insurance denial. Predictive genetic testing, which identifies predispositions in asymptomatic
individuals, is already being used to support early screening and intervention. Legislative reform
is currently underway in Australia, with proposed amendments to the Disability Discrimination
Act 1992 (Cth) aiming to prevent life insurers from using genetic test results (Dowling et al.,
2022). These changes are intended to empower individuals to pursue testing without fearing

impacts on their financial security or access to insurance (Heaney, 2024). For women who test
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positive for inflammatory biomarkers or genetic risk factors, early intervention could be
beneficial. This may include a referral to occupational therapy within the oncology team within
the healthcare system for cognitive screening using tools such as the MoCA (Nasreddine et al.,
2005) or the self-reported FACT-Cog (FACIT.org, 2025), helping to detect early cognitive changes
and establish a baseline. Occupational therapists could also provide early education on
maintaining cognitive health through exercise and participation in meaningful daily roles and
activities (Pergolotti et al., 2016). At the current time, the research is not clear as to whether
this service is occurring in Australia for all breast cancer survivors at a population level. Taking a
continuum of care approach, a lack of assessment (particularly regarding attention and
executive planning impairments as found in Chapter 5 of this research), and early intervention
at the time of breast cancer diagnosis could potentially impair a woman’s cognitive work

performance and ability to participate in employment.

6.3.2 During treatment

The research presented in this thesis highlights that during breast cancer treatment, when
cognitive changes are most likely to emerge (Fardell et al., 2023; Oliva et al., 2024), there are
both systemic healthcare factors and health practitioner actions or omissions that may
contribute to cognitive difficulties affecting women’s ability to participate in work. These
symptoms can persist long after treatment ends, with one study showing 36% of women were
still experiencing cognitive issues five years post-treatment (Schmidt et al., 2018) highlighting
the chronic nature of the problem. Yet, acute and tertiary healthcare services are generally not
structured to address non-critical chronic conditions, which can result in a narrow focus that

overlooks the impact of cognitive changes on employment.

Cognitive changes in women with breast cancer are often overlooked or misunderstood in
clinical settings. Women may try to raise concerns, but attitudes, perceptions, and the limited

scope of practice among oncologists and other healthcare professionals can hinder meaningful
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discussion (Hamilton et al., 2024; Smidt et al., 2016). Responses vary widely: some oncologists
facilitate assessment and treatment by referring to psychologists, while others dismiss
concerns, attributing symptoms to anxiety (Becker et al., 2015; Hamilton et al., 2024; Von Ah et
al., 2013) or aging (Boykoff et al., 2009), rather than considering treatment-related causes. This
ambiguity creates uncertainty around appropriate referral pathways and management options
(Becker et al., 2015; Boykoff et al., 2009). Dedicated services for cognitive impairments are rare
within the public healthcare system (Hamilton et al., 2024). These services are often less
prioritised in oncology funding, which typically focuses on managing acute symptoms.
Consequently, early assessments by occupational therapists are limited, despite their potential
to identify attention and executive functioning difficulties during treatment. Early intervention

could support return-to-work outcomes and reduce long-term work disability.

The lack of acknowledgment, inadequate explanations, and missed opportunities to educate
and support women about cognitive changes related to breast cancer (Kanaskie & Loeb, 2015;
Player et al., 2014; Smidt et al., 2016) intensify fears and uncertainty. Many women report not
knowing where to seek help (Kanaskie & Loeb, 2015; Munir et al., 2010), not being referred for
evaluation (Von Ah et al., 2013), and feeling isolated and unprepared for the unexplained
changes they experience (Boykoff et al., 2009; Hamilton et al., 2024; Munir et al., 2010).
Concerns that these symptoms might signal dementia, Alzheimer’s disease, or brain metastasis
further increase anxiety and self-doubt, creating a cycle in which psychological distress
worsens cognitive difficulties (Nelson et al., 2014). Without proper recognition, cognitive
changes can lead to emotional distress and additional impairments (Hutchinson et al., 2012).
These challenges can affect family roles and employment participation (Player et al., 2014). To
address this, evaluations during treatment are necessary to differentiate between fatigue,
psychological symptoms, and cognitive impairment. Intervention strategies must target these
interconnected side effects through a multidisciplinary approach to minimise cognitive decline
and its impact on work (Breckenridge et al., 2012; Joly et al., 2019). Early cognitive and
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occupational assessments during breast cancer treatment could help identify risks to work
performance (Oberst et al., 2010). Supporting women through these cognitive changes is
essential to help them accept their situation and move forward in recovery (Kanaskie & Loeb,
2015). Validation is critical, even without a cure or medical intervention, as it helps women
manage their condition (Becker et al., 2015; Newman, 2013; Von Ah, Storey, et al., 2013).
Providing clear, accessible information about the nature of cognitive symptoms (Von Ah et al.,
2016) and practical strategies for managing them at home and work (Hamilton et al., 2024;
Munir et al., 2010; The Cancer Council Australia, 2023) empowers women to advocate for
themselves and communicate their needs. Such support should be provided during breast

cancer treatment.

Therefore, a continuum of care approach involving routine cognitive screening and assessment
during treatment is vital to prevent or reduce cognitive difficulties that could negatively affect
employment during survivorship. Brief, validated tools like the FACT-Cog (FACIT.org, 2025) can
be used during outpatient visits by oncologists, nurses, or occupational therapists for early
detection and intervention. Although computerised neuropsychological assessments are often
costly and unlikely to be funded locally, accessible tools that can be easily integrated into
practice are needed for occupational therapists. Chapter 4 presented research indicating that
the PRPP-A effectively identifies cognitive challenges in this population (Lewis et al., 2016),
offering a feasible and cost-effective early intervention option. The PRPP-A only requires initial
training and has no ongoing licensing fees (Ranka et al., 2025a). Since occupational therapists
focus on participation, assessments should consider a woman’s pre-illness employment status
and include discussions about return-to-work goals. If cognitive or other issues impacting work
performance are identified, referrals for workplace rehabilitation should be considered. Women
may find it difficult to recognise or express their cognitive difficulties, making it challenging to
communicate their needs to employers, who often lack understanding of how post-treatment
cognitive symptoms affect work capacity (Tiedtke et al., 2014). Occupational therapists within
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the healthcare system should learn about available workplace rehabilitation support options
and help women navigate referrals to this specialised area across various funding schemes to

promote continuity of care (de Boer et al., 2015).
6.3.3 Survivorship

The research presented in this thesis highlights that during the survivorship phase of breast
cancer, which is described as the period after active treatment ends (Clinical Oncology Society
of Australia, 2016), women still face many unmet needs related to their physical, cognitive, and
mental health (Campbell et al., 2024; Lewis & Mackenzie, 2022). This is mainly due to a lack of
services and access to health professionals for support (Lisy et al., 2018) and may contribute to

ongoing cognitive difficulties that hinder women'’s ability to participate in the workforce.

The survivorship phase is characterised by significantly reduced contact with the treating
healthcare team, such as nursing and allied health professionals, with women often attending
only occasional oncologist appointments. Cancer rehabilitation is not standard care in the
Australian healthcare system (Lisy et al., 2018). Consequently, publicly funded outpatient
services are limited, and many women report feeling anxious and unprepared for the decreased
support (Baxter et al., 2017; Campbell et al., 2024; Lisy et al., 2018). Survivorship aims to
improve the health and well-being of women with breast cancer to enable their participation in
community and work roles. Although these priorities are outlined in the Clinical Oncology
Society of Australia Model of Survivorship Care, there is no recognition of the challenges
involved in addressing work issues within a siloed healthcare and employment system (Clinical

Oncology Society of Australia, 2016).

There is a common expectation, both self-imposed and from others, that because active
treatment has ended, women with breast cancer will return to "normal”(Hatton et al., 2021;

Player et al., 2014). However, many continue to struggle with ongoing cognitive and mental
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health challenges(Hatton et al., 2021; Tiedtke et al., 2012, 2015). These issues often persist
without adequate support or acknowledgment (Baxter et al., 2017; Campbell et al., 2024; Egan
etal., 2013; Hamilton et al., 2024). Healthcare professionals, family, friends, employers, and
the broader community may assume that being cancer-free means full recovery, including
returning to previous roles, activities, and work routines (Hamilton et al., 2024; Hatton et al.,
2021). While exercise is now well-supported as an effective intervention for addressing a wide
range of cancer-related side effects (Furmaniak et al., 2016) and even reducing the risk of
recurrence (Courneya et al., 2025), more subtle, invisible side effects such as cognitive
impairment often remain unsupported within the current public and private healthcare systems
(Hamilton et al., 2024, Lisy et al., 2018). There is a push toward self-management of ongoing
side effects of breast cancer treatment (Clinical Oncology Society of Australia, 2016); however,
navigating the transition from healthcare services to return-to-work support is complex in
Australia (Collie et al., 2019; Désiron et al., 2016). As demonstrated in Chapter 5 of this thesis,
these hidden effects can significantly impact work participation, including reducing the ability

to return to pre-illness work roles or hours.

Unaddressed cognitive difficulties during diagnosis and treatment can affect women'’s self-
confidence and self-esteem, often leading them to hesitate to disclose their needs or
limitations to employers and question their capacity to work (Hamilton et al., 2024; Lewis &
Mackenzie, 2022). The lack of continuity of care during the survivorship phase (Collie et al.,
2019) leaves women needing information, support, and guidance on navigating the transition
between healthcare services and available return-to-work support programs. General
practitioners (GPs) may become the primary point of contact during this phase (Jefford et al.,
2020), yet there is little evidence assessing their awareness or understanding of cancer-related
cognitive changes, likely creating a significant knowledge gap (Hart et al., 2021). Even when
occupational therapy is available through public health outpatient clinics, return-to-work
support and services often fall outside the scope of these providers. Accessing specialised
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occupational therapy support for cognition, workplace rehabilitation, or formal
neuropsychological testing is often costly or logistically challenging, often requiring out-of-
pocket expenses or insurance claims. For those with life insurance, coverage may only apply if
framed around improving work ability rather than treating health conditions. Health coaching
and cognitive assessments might be covered if cognition is linked to work barriers (Daniels,
2023). Some private health insurance policies may include sessions with occupational
therapists. A GP could refer a woman for allied health support using the five sessions of the
Medicare subsidised Allied Health Services for the Chronic Disease Management Plan
(Occupational Therapy Australia, 2025), which could include cognitive assessment and advice
for returning to work. Unfortunately, there is limited information on how disability employment
services under Australia’s social security scheme support women with breast cancerin
cognitive assessment, interventions, and return-to-work processes. If women have a supportive
employer, this can be one of the most crucial factors in navigating this transition. Once returning
to work becomes a consideration, maintaining some connection to the workplace, even
minimally, is increasingly recognised as vital for recovery (Australian Faculty of Occupational
and Environmental Medicine, 2011; Waddell et al., 2006). Evidence indicates that staying
engaged with work acts as a form of cognitive rehabilitation, promoting cognition through
routine establishment, habit formation, and skill development (Vance et al., 2016), while also
positively affecting mental well-being. Minimising time away from work, even with a reduced
workload, is associated with better outcomes for individuals with injury, illness, or disability

(Australian Faculty of Occupational and Environmental Medicine, 2011; Waddell et al., 2006).

This thesis highlights that cognitive assessment, rehabilitation, and return-to-work
efforts are hindered by fragmented transition processes between cancer care and employment
support systems, limited service availability, societal expectations of “normalcy,” and the lack
of structured evaluation, education, and early intervention for cognitive difficulties. Discussion
around the need for improved cancer rehabilitation in Australia only gives token
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acknowledgment of the need to return to work, but little if any guidance on the substantial
difficulties of incorporating employment into the survivorship model of care. Strengthening the
connection across each stage of the cancer care continuum is essential to support what is one

of the most challenging transitions: returning to employment (Hamilton et al., 2024).

6.3.3.1 Return to employment

This phase is best considered as a subsection of survivorship, rather than a separate
stage, and has been the focus of this thesis. The challenges already present during survivorship
are now compounded as women attempt to return to work for the first time. A supportive
employer becomes a key enabler of return to work, while an unsupportive employer can be a
significant barrier (Greidanus et al., 2018). This is why workplace assessments are essential,
with input from both the employer and management (Innes, 2012). Occupational therapists can
use this opportunity to discuss the woman’s current work capacity, recommend modified duties

or reduced hours, and assess the employer’s willingness to support a return-to-work program.

While there is strong evidence that returning to work supports health and well-being,
women with breast cancer need to return to good work (Australian Faculty of Occupational and
Environmental Medicine, 2011). This means a workplace that is supportive and responsive to
their needs. An unsupportive work environment can add further stress and uncertainty (Islam et
al., 2014; Munir et al., 2010; Pryce et al., 2007). Supporting women to remain in the workforce
and avoid claim benefits can be aligned with the broader goals of insurers (Daniels, 2023; Phan,
2022). Many insurers are willing to fund neuropsychological assessments to gain insight into
cognitive functioning, knowing that prolonged absence from work leads to higher claim costs.
Phan (2022) notes that the most expensive claims are those involving complex rehabilitation

needs, particularly when cognitive impairment and fatigue affect work functioning.

However, neuropsychological assessments often do not align with women's self-reports
of cognitive issues (Whittaker et al., 2022). Despite this, poor scores, especially on self-report
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measures, are associated with worse return-to-work outcomes. In Chapter 5, this research
demonstrated that both the CANTAB and PRPP@WORK were able to identify women who did
not return to work. This is a critical finding. The PRPP@WORK approach adds particular value
by supporting a functional, task-based assessment of cognitive performance. It promotes
detailed task analysis and provides specific measures of performance in real-world work tasks.
The PRPP-A (PRPP@WORK) is a unique tool. Occupational therapists using PRPP@WORK can
collaborate with employers to evaluate cognitive demands, recommend strategies to adapt
tasks, and build the worker’s cognitive capacity using compensatory and functional restoration
approaches. Importantly, the PRPP@WORK provides a standardised language for describing
cognitive strategy strengths and difficulties, along with a scoring system for monitoring
progress. It also offers therapists a clear path for intervention when specific cognitive strategy
deficits are identified within the work context. However, the PRPP@WORK is not currently used

amongst occupational therapists in workplace rehabilitation.

At this stage of the cancer care continuum comes the ultimate challenge of returning to
work. The discussion of the cancer care continuum has shown that there are multiple acts and
omissions, as well as systemic and policy issues that could lead to women not being supported
in their cognitive and work rehabilitation and ultimately lead to an inability to return to their pre-
illness work status, or worse, leave the workforce altogether. The human and financial costs to
women with breast cancer and their families are significant (Park et al., 2025). But this also
extends to insurers and to governments when women are unable to work due to cognitive
changes that remain unassessed and unsupported. Economic evaluations would be helpful to

understand the true cost of cognitive impairments for women with breast cancer.
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6.4 Implications of research

6.4.1 Work Matters

“Every day we are reminded that, for everybody, work is a defining feature of human
existence. It is the means of sustaining life and of meeting basic needs. But itis also an
activity through which individuals affirm their own identity, both to themselves and to those
around them. Itis crucial to individual choice, to the welfare of families and to the stability of

societies” (pp. 5- 6). (International Labour Organization, 2001).

This research highlights that cognitive changes can limit work performance and
participation for women with breast cancer. Work, and particularly paid employment, is crucial
for women with breast cancer as they strive to return to their pre-illness roles. Returning to work
is described by women with breast cancer as a step toward ‘normalcy,’ involving rebuilding their
habits, routines, self-esteem, and restoring their identity (McKay et al., 2013; Player et al.,
2014). Women with breast cancer also highlight the financial importance of work to fund
medical expenses caused by cancer and the resulting financial toxicity, which impacts their
family’s choices and well-being (Breast Cancer Network Australia, 2017b; Park et al., 2025; Paul
et al., 2016). Productivity through paid employment participation is also a government priority,
as unemployment can reduce gross domestic product, lead to decreased consumer spending
and tax revenue, and increase government spending on social welfare and health costs
(Australian Government, 2017; Australian Institute of Health and Welfare, 2009b). Evidence also
shows that ‘good work’ benefits the health and well-being of all people with injuries, illness, or
disabilities, making it a goal for all rehabilitation programs (Australian Faculty of Occupational

and Environmental Medicine, 2011).

Recent changes in the definition of occupational therapy, as presented by the World
Federation of Occupational Therapy, reflect this perspective. The current promoted definition is:
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“Occupational therapy promotes health and wellbeing by supporting participation in meaningful
occupations that people want, need, or are expected to do” (WFOT, 2025). In public health,
social determinants such as education, employment, housing, and social participation
significantly influence physical and mental health (Australian Institute of Health and Welfare,
2024b). The revised WFQOT definition highlights the role occupational therapy plays in
addressing broader social factors to promote health and well-being. This emphasises the key
role occupational therapists play in supporting women with breast cancer to return to paid
employment, as for many women, work is a meaningful occupation they need and want to do.
However, a life-threatening illness like breast cancer may alter the meaning women attach to
their jobs and influence their desire to participate in paid work. Changing life priorities may lead
them to alter their working hours and the types of roles they perform. Employment changes may
be driven by emotional and value-based factors as well as an inability to meet work demands.
Complications arise when women need to work for financial reasons, but breast cancer has
impacted their physical, cognitive, or psychological function, making it difficult to meet the

expectations of their pre-illness roles.

Cognitive impairments may hinder a woman with breast cancer from engaging in
employment by impeding task performance and work hours previously expected. Without
assessment and targeted intervention for cognitive difficulties, some women in this research
reduced their work hours or tasks but remained employed with their pre-illness employer. This
could be indicative of a supportive employer, which is a major factor in a positive return-to-work
outcome for cancer survivors. However, reduced pay may cause financial difficulties for women
and their families and contribute to the financial toxicity that women with breast cancer report.
Other women in this study resigned or moved to lower-demand jobs, possibly leaving careers
they valued, which impacts the meaning of work in their lives. Adjusting to a new job can serve
as areminder of what breast cancer has taken from them, potentially leading to grief and
mental health issues.
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Some women may receive financial support when they reduce hours or switch to lower-
demand roles if they have insurance coverage. Women without insurance claims rely on
personal savings or government social security support. If they are ineligible for the age
pension, options include Disability Support Pension (DSP) or JobSeeker Allowance (Collie et al.,
2019). This raises an important issue as to whether a cognitive impairment following breast
cancer could be significant enough to qualify a woman for a DSP. A media article indicates that
in 2021, 3% of those on DSP are people with cancer and states that after reforms were made to
the DSP accessibility in 2015, there has been a 13-percentage point increase in denied claims
for cancer patients, with approximately 605 of cancer claims for DSP now being denied
(Henriques-Gomes, 2021). This indicates it has become harder for women with breast cancer

to get the financial support they need when experiencing difficulties with work.

The author of this thesis presented some of this research in two staff development days for
Centrelink staff across NSW. Following the presentation, the discussion centred on the need for
Centrelink staff to better understand the survivorship challenges, especially the cognitive
changes that impact women's ability to work and their awareness of how long these cognitive
changes last, which they were previously unaware of. This relates to eligibility for the DSP,
which, in addition to income testing, requires an individual to be unable to work more than 15
hours per week for the next two years to be eligible. Women with metastatic breast cancer with
a life expectancy of less than two years would automatically meet the medical criteria for a DSP.
However, women with Stage 1-3 breast cancer would need to meet other medical rules,
including reaching 20 points on assessment tables as evaluated by the ‘government doctor’
(Australian Government Service Australia, 2025). Cognitive impairment alone is unlikely to
meet the threshold for a woman with breast cancer, but combined with other medical issues
(e.g., lymphoedema or fatigue), it may qualify them. The Social Security Tables for the
Assessment of Work-Related Impairment for Disability Support Pension states that self-
reported symptoms must be supported by corroborating medical evidence, such as a treating
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doctor or specialist’s report, results from diagnostic tests (e.g. MRI), cognitive function
assessments, and interviews with the individual and their support network (Social Security
Tables for the Assessment of Work-Related Impairment for Disability Support Pension

Determination, 2023).

Women'’s ability to access essential financial support to mitigate financial toxicity could be
enhanced if oncologists, general practitioners, nurses, and other allied health professionals
within tertiary and primary healthcare systems had greater awareness and education about
cognitive changes resulting from breast cancer. This should include understanding the financial
implications, the need for assessment and intervention, and the impact on employment. As
discussed in Chapter 3, MRIs have identified brain volume changes such as reductions in grey
matter density and white matter alterations. Functional MRIs can reveal altered brain activation
patterns during cognitive tasks. Both could serve as evidence, but they are expensive tests,
making them difficult to cover under Medicare and therefore not routinely conducted. It is
possible that healthcare professionals applying the DSM-5 TR framework and terminology,
including a DSM-5-TR diagnosis of mild cognitive impairment, could help determine eligibility
for DSP. Additionally, a PRPP-A could be a potential tool for providing a cognitive assessment for
a DSP pension. However, cognitive assessments are not routinely offered to women
experiencing cognitive changes due to breast cancer. If women with breast cancer are no longer
employed and do not qualify for a DSP, or if they remain employed but have exhausted their
leave and need financial assistance, the JobSeeker Allowance would be the benefit provided
(Collie et al., 2019). This monetary benefit is significantly less than the DSP and, if awoman is
unemployed, would require job-seeking activities to maintain eligibility (Collie et al., 2019).
While seeking employment should be viewed positively, the lack of workplace rehabilitation
support within the current system is concerning for those aiming to participate successfully in

employment with health-related difficulties.
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6.4.2 Breast cancer survivors need assistance with addressing
cognitive problems and their employment

Cognitive difficulties can significantly impact a woman's ability to work and participate
in the workforce, making it challenging to meet expected job demands. Chapters 4 and 5
highlight that women with breast cancer often face specific work-related challenges,
particularly those with impairments in attention and executive functioning (such as planning).
These women may be at risk of not returning to their previous roles or working hours. The
scoping review conducted in Chapter 3 further emphasised these challenges (Lewis &
Mackenzie, 2022). To address these issues, women need targeted workplace rehabilitation
services that assess how cognitive difficulties affect their work and help develop strategies
aligned with job demands and the work environment. For instance, planning difficulties in a
fast-paced work setting cannot be resolved by playing online strategy games. Likewise,
attention and concentration issues in overstimulating environments will not be solved by doing
puzzles at home. While such activities may support general cognitive capacity, effective
strategies must be occupation- and environment-specific, which is the foundation of a
functional cognition approach (Giles et al., 2020; Ranka et al., 2025). Although this was not the
focus of this thesis, the PRPP-A enables specific interventions that support women with
cognitive changes post-breast cancer by using adaptive compensatory and restorative
strategies to improve daily cognitive functioning in the workplace. Interventions that are specific
to the work task and environment may include gradually increasing exposure to concentration-
intensive tasks, modifying the environment to reduce distractions, restructuring workflows to
support planning, introducing assistive technologies to aid memory, time management and
prioritisation, task simplification, and energy conservation training to help with continuing and
sustaining work tasks and productivity (Newman, 2013; Pergolotti et al., 2016; Ranka et al.,
2025; Ryan et al., 2011). Research and evidence around occupational therapy interventions to

support cancer-related cognitive impairments affecting work performance remains limited. This
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is primarily due to the ethical complexities discussed in Chapter 5 - the volatile situation many
women face when their health impacts their ability to perform at work, and they are at real risk
of job termination. Workplace rehabilitation research could amplify these concerns and
inadvertently place a woman’s employment in jeopardy. However, some studies do suggest that
occupational therapy interventions can offer meaningful benefits (Baxter et al., 2017; Hatton et

al., 2021; Ryan et al., 2011).

In Chapter 5, none of the women received workplace rehabilitation or occupational
therapy support to aid their return to work. As a result, 42.66% were unable to return to their
previous work role and only 25% were working full time, compared with 92% before their breast
cancer diagnosis. Only one participant had life insurance (income protection), but she did not
receive return-to-work support. A 2022 report from Swiss Re Australia & New Zealand estimated
that 19% of life insurance claimants (regardless of diagnosis) accessed external rehabilitation
services. While the report did not specify the type of rehabilitation, it likely included workplace
support. Life insurers often employ internal allied health professionals for straightforward
return-to-work programs, but more complex cases are referred to specialised providers offering
intensive, tailored support. However, the report stated that rehabilitation referrals typically
occur around 12 months after a claim is lodged (Swiss Re Australia & New Zealand, 2022),
delaying early intervention and allowing problems to worsen. Swiss Re also reported that for
every dollar spent on rehabilitation, insurers save between $24 and $39 on claims (Swiss Re
Australia & New Zealand, 2022). This highlights the value of early referral, which enables needs
assessment, goal setting, and planning that support recovery, work participation and cost-
efficiency. The reportidentified a disconnect between the healthcare system and other support
systems as a significant barrier to early intervention and return to work (Collie et al., 2018, 2019;
Swiss Re Australia & New Zealand, 2022). Legislative restrictions currently prevent life insurers
from funding medical treatments that are covered by Medicare or private health insurance
(Swiss Re Australia & New Zealand, 2022). The report suggests that these restrictions may be

226



challenged in the future to improve continuity of care for life insurance claimants (Swiss Re
Australia & New Zealand, 2022). Additional healthcare funding could help women with breast
cancer address cognitive health issues, an area that is currently underserved but increasingly
recognised as a barrier to returning to work during survivorship (Lewis et al., 2016; Lewis &

Mackenzie, 2022).

Accessing support services for cognitive issues and returning to work for those with
cancer in Australia is complex. Collie et al. (2018) provide a detailed overview of how Australia’s
health and employment systems operate in silos, which contributes to poor workforce
participation among individuals with illnesses, injuries, or disabilities. In contrast, other
countries have more integrated systems, where vocational and workplace rehabilitation are
embedded within outpatient care (Désiron et al., 2016). Returning to work is a significant hurdle
within the survivorship aspect of the cancer care continuum. This is ultimately a priority for life
insurers, as weekly benefits are costly and increase the overall cost of claims. Life insurers
recognise the impact of unresolved health issues during the survivorship phase of cancer care
and how they hinder participation in work, prompting efforts within their legislative capacity to
address and support these health challenges. The ‘Beyond Cancer’ program by IPAR offers
tailored return-to-work support for women with breast cancer, including health coaching,
symptom management, and vocational planning. Whilst there were some early promising
results, access has been limited to those with life insurance claims and there was insufficient
publicly available information about how cognitive impairments are assessed or managed

within workplace contexts through this program (Sheppard et al., 2023).

However, accessing support services for cognitive issues and returning to work for
women with breast cancer, without life insurance, is very different, raising issues around equity
and accessibility of services. In Chapter 5, 92% of women did not have life insurance claims

and relied solely on their medical teams and employers for support. While many spoke
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positively about their support networks, none received services specifically designed to target
cognitive functioning in the workplace. This lack of support led some to resign, accept lower-
demand jobs, or reduce their hours. There have been continued calls for tailored and ongoing
employment support for people with cancer in Australia, particularly for those who have
undergone chemotherapy, lack a university degree, work for large employers, or live in non-
metropolitan areas, factors that are linked to reduced income (Gordon et al., 2014; Koczwara,
2016; Paul et al., 2016). With more people being diagnosed with cancer at younger ages,
employment support during survivorship may span many years. Given the complexity and
variability of cancer treatments and their side effects, a dedicated cancer employment service
thatincludes allied health professionals specialising in cancer rehabilitation could offer the
integrated care that survivors need. As discussed earlier, returning to work after cancer should
be considered an essential part of survivorship and is demonstrated in the management of
another chronic disease, multiple sclerosis. MS Australia has established a specific
Commonwealth-funded Disability Employment Service for people with multiple sclerosis. This
program supports individuals in managing a chronic health condition while remaining
employed, by helping them navigate changes in their work capacity due to health impacts.
Support often begins while they are still working and continues through periods of
unemployment, assisting with symptom management, access to healthcare, and identifying
suitable job opportunities. MS Australia has received the highest accreditation under the
Commonwealth Disability Employment Services star rating system, demonstrating the value of
tailored support during key transitions (Collie et al., 2018). A similar model for those with cancer
could be considered. With calls for the Australian government to focus on improved
productivity and work participation, it is inconsistent with the lack of funding dedicated to

services to keep people productively employed (Sathanapally et al., 2025).

With the evidence of the health benefits of work (Australian Faculty of Occupational and
Environmental Medicine, 2011) and the possibility that it can be a form of cognitive
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rehabilitation (Vance et al., 2016), returning to work after cancer should be considered an
essential part of survivorship (Eva & Senior, 2012). In Australia, there is growing momentum to
develop survivorship plans for all cancer survivors to support them once active treatment
concludes. According to the Australian Cancer Survivorship Centre (ACSC), a survivorship care
plan should include monitoring for cancer recurrence, addressing the physical, emotional,
social, and practical effects of cancer and its treatment, managing other health conditions,
promoting wellness and healthy lifestyles, and ensuring coordinated care among all involved
health professionals. (Australian Cancer Survivorship Centre, 2024). While this definition does
not explicitly mention work or participation in daily activities, these aspects are implied in the
phrase “supporting wellness and healthy lifestyles.” The ACSC fact sheet titled “Dealing with
money, work and study (practical issues)” offers general guidance on these topics and refers
cancer survivors to social workers for support. It includes only one sentence about the role of
occupational therapists: “You may benefit from external return-to-work advice. You may wish to
consult an occupational therapist for advice about managing fatigue and guiding activity levels
at work.” However, it does not provide contact details or links to help survivors connect with an
occupational therapist (Australian Cancer Survivorship Centre, 2024). Importantly, the fact
sheet specifies an “external occupational therapist” because Australia’s siloed healthcare
systems prevent occupational therapists working within public health from conducting
workplace assessments as part of survivorship support. The type of occupational therapist
needed for workplace rehabilitation must operate outside the public healthcare system.
Navigating these services, particularly with cognitive difficulties and worries about financial and

employment concerns, further adds to the burden of women with breast cancer.

General practitioners (GPs) play a central role in supporting women with breast cancer
during the survivorship phase, particularly as care transitions from oncology-led treatment to
long-term health management. Survivorship care plans are designed to guide this process,
helping GPs monitor for recurrence, manage ongoing or late side effects, and support
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psychosocial and return to work issues (Royal Australian College of General Practitioners,
2024). However, survivorship care plans are not consistently used in general practice, with
fewer than 15% of adult survivors reporting receipt of a plan (Hill et al., 2025). While GPs are
well-positioned to provide holistic, coordinated care, including chronic disease management
and preventive health, many report feeling underprepared to address the complex and evolving
needs of cancer survivors (Hill et al., 2025; Royal Australian College of General Practitioners,
2024). Chronic Disease Management Plans provide access to up to five subsidised allied health
visits per year; however, this is often insufficient for survivors experiencing cognitive, physical,
and emotional challenges (Australian Institute of Health and Welfare, 2022c; Occupational
Therapy Australia, 2025). These limitations, combined with fragmented communication
between oncology and primary care, can leave GPs without the necessary tools or confidence
to fully support the needs of survivors (White et al., 2025). There is growing recognition that GPs
require better training, clearer referral pathways, and more integrated models of care to support

cancer survivors in the long term effectively.

6.4.3 Occupational therapists have a role to play across the
rehabilitation continuum

Workplace rehabilitation following injury or illness has long been a core area of practice
for occupational therapists. In North America, research indicates that nurses are increasingly
asked about the impact of cancer and its treatment on work, positioning them to offer relevant
advice (Munir et al., 2010). However, in Australia, nurses are not automatically accredited to
carry out workplace assessments under insurance-based schemes. As a result, insurers often
turn to occupational therapists, whose expertise includes evaluating both the occupational and
environmental challenges that affect participation (Daniels, 2023; Phan, 2022). While various
health professionals, such as doctors, nurses, and allied health workers, may engage with work-

related issues, most have limited training in occupational health or medicine. Employment
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concerns are often overlooked once a patient is admitted to the hospital. Taking an
occupational history in tertiary care settings is uncommon, largely due to the limited scope of
practice and funding models. Outside of occupational medicine, few health professionals
consider the vocational impact of medical diagnoses, leaving many patients without adequate

support for returning to work (Walker-Bone & Hollick, 2021).

Occupational therapists are involved in assessment and intervention across the cancer
care continuum, supporting individuals at various stages of the disease (Baxter et al., 2017;
Newman et al., 2024; Taylor et al., 2021; Wallis et al., 2020). A scoping review by Wallis et al.
(2020) found that, although the roles of occupational therapists in cancer care are diverse, there
is little empirical data on treatment outcomes (Wallis et al., 2020). Most studies focused on
isolated stages of cancer rather than the full trajectory, highlighting a need for a deeper
understanding of how acts or omissions regarding assessment and intervention of cognition
may impact the ability to return to work. In particular, the study in Chapter 5 of this thesis
indicated that women with breast cancer who have attention and executive functioning
difficulties are possibly more at risk of hot returning to their pre-cancer work roles and hours of
work. Occupational therapists working in hospital and outpatient settings need to be informed
about the potential long-term implications of attentional and executive functioning difficulties,
as well as how to assess, intervene, or refer patients earlier to address these issues. At this
stage of the cancer care continuum, the PRPP-A could be used for the evaluation of other
everyday tasks (Lewis et al., 2016; Nott & Chapparo, 2012) with early interventions to develop
cognitive strategy abilities and use compensatory and remedial strategies. This may mitigate

some of the challenges and help prepare for the complexity of a work environment.

The American Occupational Therapy Association has developed Occupational Therapy
Practice Guidelines for Adults Living with and Beyond Cancer (Newman et al., 2024), building on

the original 2017 Guidelines (Baxter et al., 2017), which outline the role of occupational therapy
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across the cancer care continuum. There is an emphasis on the roles of occupational therapy
as part of a multidisciplinary team in supporting return-to-work after cancer, as well as the need
for individual and group-based coghnitive training to support cognitive difficulties. Australia does
not have equivalent guidelines specific to our unique health and employment support systems.
Australian-specific guidelines would help occupational therapists working in acute and tertiary
care settings understand how unaddressed issues early in the cancer continuum, particularly
cognitive concerns, can affect future work performance. Australian occupational therapists
providing workplace rehabilitation services for people with cancer have demonstrated their
holistic understanding of individuals’ experiences (Hatton et al., 2021). The occupational
therapists reported that others tend to underestimate the long-term effects of cancer
symptoms on return-to-work outcomes. Survivors may struggle with unexpected fatigue,
cognitive dysfunction, and psychological distress. Fear of recurrence, concerns about stigma or
disclosure, and anxiety about losing treatment-related support further complicate return-to-
work efforts (Hatton et al., 2021). By equipping occupational therapists to better support
women with breast cancer, we can facilitate smoother and more sustainable transitions back to
employment (Eva & Senior, 2012). Given that occupational therapy is defined as enabling
participation in meaningful occupations that individuals want, need, or are expected to do,
occupational therapists are well-suited to address the complex factors influencing
employment. Increased understanding, recognition, and integration of occupational therapists
in hospitals, outpatient clinics, community services, and workplace rehabilitation services are
critical. It is essential to establish appropriate referral pathways across these settings for
women affected by breast cancer, ensuring that all relevant side effects, particularly those

affecting function and cognition, are properly addressed.
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6.4.4 Occupational therapists can use an ecologically valid cognitive
assessment in workplace rehabilitation

There is a growing voice among life insurers about how to best manage the range of
survivorship issues caused by cancer that impact work capacity, because statistics show that
cancer is among the top causes of claims (Daniels, 2023). Daniels (2023) states that the most
common side effects noted in income protection claims are fatigue, chronic pain, and cognitive
impairment, which “give rise to questions around subjectivity” (p.2) and create challenging
conversations between claims assessors and claimants regarding incapacity. When evaluating
work incapacity or cognitive challenges affecting work performance, insurers and occupational
therapists require tools that enable accurate assessments of cognition related to work and daily
activities. Phan (2022) notes that insurers want occupational therapists to provide cognitive
assessments that are reliable and valid to manage return-to-work outcomes, acknowledging
that neuropsychological assessments lack ecological validity but also desiring more than just a
self-report questionnaire. Chapter 5 presents the PRPP@WORK as a tool that not only identifies
cognitive difficulties experienced by women with breast cancer but also potentially predicts
those who may not return to their pre-injury roles or hours, especially for women struggling with
attention and executive functioning. Insurers would be interested in this, as it could help reduce
the potential costs of claims and enable earlier intervention and support to prevent poor long-

term work disability outcomes.

The World Rehabilitation Alliance Rehabilitation Package of Interventions for
Rehabilitation (World Health Organisation, 2023) offers guidance for all countries on the global
need for people with cancer to receive holistic assessments and interventions that promote
overall health and well-being. The package is designed to be accessible for developing
countries, providing affordable options. This document clearly emphasises that cognitive and

vocational assessment and interventions should be integral parts of cancer rehabilitation for

233



patients, and that occupational therapists are the allied health professionals who should
provide these assessments and interventions (World Health Organisation, 2023). Despite
Australia's advanced health and work systems, there is limited research within Australia on
occupational therapy across the cancer care continuum, particularly addressing cognition
(Hatton et al., 2021; Wallis et al., 2020). Internationally, only studies by Ryan et al., (2011) and
Newman (2013) conducted in the United States demonstrate the use of cognitive assessments
and interventions with the breast cancer population by occupational therapists and connecting

them with work-related challenges.

The limited research in this area means there are few, if any, assessment tools for
occupational therapists to use in assisting women with breast cancer who have cognitive
difficulties related to their work. Occupational therapists working in the cancer and return-to-
work field in Australia require a tool with ecological validity, strong utility, and a focus on
everyday function that enables standardised reporting of cognitive domain difficulties and
strategy use. Because, unfortunately, a bias exists amongst some insurers, who believe that
“cognitive assessments may not be a valid reflection of current cognitive capacity but are
indicative of deliberate poor performance, exaggeration, and non-credible memory complaints”
(Phan, 2022, p.3). The research outcomes in Chapter 5 have demonstrated that the
PRPP@WORK can be used to evaluate work tasks and cognitive strategy use. Itis unique
because it offers occupational therapists an assessment that utilises observation and interview
skills, aligning with insurers’ preference for a tool grounded in functional cognition that is
clinically administered to mediate both objective and subjective aspects of cognitive
evaluation. Further research on PRPP@WORK is needed to better understand the specific
challenges related to cognitive demands and workplace expectations. There are two examples
of occupation-specific studies of female workers that demonstrate how research within a
particular field can highlight the unique cognitive challenges faced. Schmalenberger et al.

(2012) examined the difficulties experienced by female musicians with breast cancer, while Mao
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et al. (2025) focused on healthcare professionals. The female musicians reported that cognitive
difficulties affected sight-reading, remembering lyrics, and sustaining the endurance required
for performances (Schmalenberger et al., 2012). The healthcare professionals described issues
with concentration that impacted their ability to perform non-patient care tasks (Mao et al.,
2025). Further studies could be conducted in female-dominated professions (e.g., teaching and
education) to better understand cognitive work demands, workplace strategies and
accommodations, and how employers either support or hinder the return-to-work process for
women with breast cancer. This will help occupational therapists develop guiding principles for

women returning to work after breast cancer who experience difficulties with cognitive function.

6.5 Strengths and limitations

Each of the publications for this thesis outlines the limitations of the specific research

study.

Exploring the employment rates of women with breast cancer used a large cohort of pre-
existing data. Although this provided substantial numbers for the study, the pre-existing data did
not allow us to ask participants why they had not returned to work or whether their reasons were
related to health and well-being after cancer, such as difficulties with daily activities and
functioning, challenges with work demands, or an unsupportive employer. However, the 2022
study explained some of the open-text options women could complete as part of the ALSWH
study. These options related to any aspect of the survey, including health, well-being, family,
and community participation. Although there were occasional comments about cognitive
functioning, there was not enough evidence within the many optional free-text comments, and
many participants chose not to complete them, to establish a link between women’s
employment patterns in Australia and what was written in those comments. If we had designed

our own survey, we could have included a specific question, such as, "What is the main reason
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you are not working?" with an open comment option, thereby avoiding predetermined choices
and preventing priming. However, pursuing this approach might have led to fewer responses, as
we would not have access to as many women as in the ALSWH study, which benefits from larger
numbers. This trade-off, along with the lack of exploratory questions, is a possible limitation of

this study.

In Chapter 4, pre-existing data were utilised in which women discussed their
experiences with cognitive changes after breast cancer. Using the PRPP-P-A through coded
transcripts, the interview process did not follow a functional cognition approach. Instead, it
aimed for a broader understanding of each woman's experience using an ethnographic
approach. While this could be seen as a limitation, it enabled an overlay of the PRPP-A to see
whether an interview methodology without a focus on functional cognition could identify
cognitive strategy difficulties women experienced at work, based on their explanations. The
interviews provided sufficient information for the PRPP-A to identify cognitive strategy issues;
however, they did not allow for further exploration of these difficulties or an understanding of

how the work environment contributed to cognitive challenges.

Chapter 5 already offers insights into some challenges faced during this research due to
the COVID-19 pandemic. After the studies described in Chapter 4, plans were made to conduct
workplace assessments using a functional cognition approach, specifically the PRPP at Work
tool, to evaluate women with breast cancer in the workplace. These assessments would include
feedback from employers. However, ethical issues related to the design and methodology
posed limitations. When submitting an ethics application, researchers are asked if the research
could potentially impact participants’ employment. The answer is often yes, especially when a
researcher assesses a woman's cognition and performance at work, which may reveal issues
unknown to the employer and could jeopardise employment through performance

management. Therefore, further research in this area requires robust frameworks for
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conducting assessments. ltis likely that occupational therapists already performing workplace
functional assessments would need to be trained in the PRPP@WORK and incorporate it into

their routine practice. This would be the only way to address these ethical concerns.

The inability to conduct face-to-face assessments, both in the workplace and in clinics,
using the PRPP@WORK and neuropsychological tests, such as the CANTAB assessments, was
initially considered a limitation. Due to COVID-19, many people, including researchers, worked
from home, and by 2021, it was uncertain how long this would last. As a result, the final stage of
the research was redesigned to use interview methodology to administer the PRPP at Work to
women with breast cancer experiencing cognitive issues. Although this was seen as a limitation
because it prevented direct observation of women performing tasks at work and limited
feedback from employers or managers, the research in Chapter 5 demonstrated that the
interview method for the PRPP @WORK effectively identified cognitive challenges experienced
by women with breast cancer. It showed a good relationship with neuropsychological testing
and might even predict which women are unable to return to their pre-illness roles, tasks, and
hours. Since the pandemic, workplaces have become more flexible, with remote work
becoming the norm. Occupational therapists have had to adapt their assessment methods,
accordingly, ensuring their tools can capture changes in working environments. Another
limitation in Chapter 5 was the heterogeneity of the cohort, which made some findings less
generalisable because the time since diagnosis varied by several years. Additionally, the study
had a small sample size (n = 12), so caution is advised when generalising these preliminary or

pilot findings. Further research with larger samples is needed.

6.6 Recommendations

The following recommendations are drawn directly from the research findings presented

across the four stages of this thesis. They aim to address the gaps identified in assessment,
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intervention, service delivery, and policy related to cancer-related cognitive impairment and its
impact on work participation for women with breast cancer. These recommendations are
framed within the cancer care continuum and reflect the need for early identification, specific
ecologically valid assessments, integrated support, and tailored rehabilitation strategies. They
are intended to guide improvements in education, clinical practice, system design, and future
research to ensure women are better supported in returning to and sustaining meaningful

employment after breast cancer.

6.6.1 Education and training

6.6.1.1 Educate healthcare professionals on cognitive changes and work
participation

It is recommended that healthcare professionals, including oncologists, GPs, nurses,
and allied health staff, receive targeted education on cognitive changes after breast cancer and
its impact on work participation. This education should be embedded across acute, outpatient,
and primary care settings, as well as public servants and insurers. It should include practical
guidance on cognitive screening tools, referral pathways to occupational therapy, and the
financial implications for patients navigating employment during survivorship. Education must
also address the emotional and psychological consequences of unacknowledged cognitive

symptoms and equip clinicians to validate and respond to these concerns appropriately.

6.6.1.2 Provide specialised training for occupational therapists

It is recommended that occupational therapists working in oncology settings receive
specialised training in cognitive assessment and its relevance to employment. Occupational
therapists are uniquely positioned to monitor cognitive health across the cancer continuum,
given their focus on activity and participation. Training in the use of the PRPP-A as a functional,

ecologically valid tool that identifies cognitive strategy difficulties in real-world tasks should be
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provided. Training should also include knowledge of employment support systems, funding
pathways, and how to assist women in navigating return-to-work challenges. This will enable
therapists to intervene early, support cognitive rehabilitation, and promote sustainable

participation in work.

6.6.1.3 Train occupational therapists in PRPP@WORK

It is recommended that occupational therapists providing workplace rehabilitation
services be trained in PRPP@WORK, a specialised tool designed to assess functional cognition
in employment settings. The PRPP@WORK can predict which women are at risk of not returning
to pre-illness roles or hours due to cognitive impairments, particularly in attention and executive
functioning. Training in this tool will allow therapists to deliver targeted, evaluation-informed
interventions that align with job demands and workplace environments, bridging the gap

between clinical assessment and occupational performance.

6.6.2. Development of policy and guidelines

6.6.2.1 Develop clinical guidelines for managing cancer-related cognitive
impairment

It is recommended that best practice clinical guidelines be developed for managing
cognitive changes in individuals with cancer. In NSW, this could be led by expert allied health
professionals in collaboration with the Agency for Clinical Innovation Chronic Care Network,
similar to the lymphoedema guide. Guidelines would support routine cognitive screening,
establish referral pathways, and help bridge gaps between health and employment systems.

6.6.2.2 Integrate cognitive health and work support into survivorship care
plans
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It is recommended that survivorship care plans explicitly include cognitive health
monitoring, return-to-work support, and referrals to occupational therapy. Including work-
related goals and cognitive assessments in survivorship planning will ensure that women

receive the support they need to re-engage with meaningful roles and maintain employment.

6.6.2.3 Establish clear referral pathways

Itis recommended that a formal referral pathway be embedded within survivorship care
plans and clinical guidelines. All women treated for breast cancer who were employed at the
time of diagnosis should be referred to occupational therapy for an initial review of cognitive
challenges and return-to-work planning. Referral pathways should include mapping support
systems, building confidence in employer communication, and identifying accessible

workplace rehabilitation services to support employment.

6.6.2.4 Development of workplace cancer survivorship policy

It is recommended that the government develop a model workplace cancer survivorship
policy that includes guidance on supporting employees with cancer-related cognitive
impairment. Amongst all other side effects. This should cover flexible work arrangements,
access to rehabilitation services, and recognition of cognitive impairments as a hidden
disability, to promote inclusive and sustainable return-to-work outcomes.

6.6.2.5 Access to additional support under the Chronic Diseases
Management Plan

Itis recommended that the current Medicare-subsidised Chronic Disease Management
Plan be reviewed to allow additional or fully subsidised allied health sessions for cancer
survivors experiencing cognitive and functional challenges. The existing five-session limit is
insufficient to address the multiple, complex and long-term rehabilitation needs of women with

breast cancer, particularly when returning to work. Increasing access would support continuity
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of care and improve outcomes across the survivorship phase. Evidence shows that cognitive
and physical impairments can persist for years after treatment, requiring ongoing
multidisciplinary support. Without adequate access to allied health services, survivors risk

delayed recovery, reduced quality of life, and barriers to workforce participation.

6.6.3. System changes

6.6.3.1 Establish cancer-specific government-funded Disability
Employment Services

Dedicated employment government-funded support services for cancer survivors
should be established, particularly for those without insurer-based support. These services
should be modelled on successful programs, such as MS Australia’s employment service,
which offers long-term, tailored support for cognitive and functional challenges in the

workplace.

6.6.3.2 Educate employers on cancer-related cognitive changes

Employers should be educated on the long-term health needs of cancer survivors,
particularly the impact of cognitive impairments, which often present as a hidden disability.
Awareness and understanding among employers are crucial to creating supportive and flexible

work environments that facilitate successful return-to-work outcomes.

6.6.4. Research and evidence building

6.6.4.1 Conduct longitudinal studies on cognitive impairments and
employment

It is recommended that longitudinal research be conducted to build on current findings

and strengthen the evidence base for occupational therapy interventions in assessing cognitive

241



changes. Studies should include diverse cohorts and explore the predictive value of tools

like PRPP@WORK in supporting return-to-work outcomes.

6.6.4.2 Further development of the PRPP@WORK assessment tool

Itis recommended that a follow-up study be conducted to address the limitations
identified in the PRPP@WORK research, including small sample size, lack of direct workplace
observation, and ethical concerns around employer involvement. Future research should
explore how PRPP@WORK performs using observation in workplace settings, including
employer feedback, and examine its predictive value across diverse occupations and
timeframes. This will strengthen the evidence base and support broader implementation of the
tool in workplace rehabilitation.

6.6.4.3 Investigate intervention programs from the PRPP@WORK
assessment

It is recommended that future research explore how PRPP@WORK assessment
outcomes can be used to design and implement targeted cognitive intervention programs for
women with cancer in the workplace. This would help make cognitive rehabilitation strategies
more explicit and strengthen the role of occupational therapy in supporting return-to-work

outcomes.

6.6.4.4 Investigate occupation-specific challenges

Further research should explore the impact of cognitive impairments on women working
in professions with various levels of cognitive demands. Occupation-specific studies, such as
those focused on teaching, can help develop targeted strategies and interventions that support
sustained employment and role retention, as well as understanding how employers support the

employment of women with cancer.
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6.7 Significance of research

6.7.1 Empirical contribution

This thesis provides robust empirical evidence demonstrating the significant impact of
breast cancer on women's workforce participation in Australia. Using longitudinal data from the
Australian Longitudinal Study on Women’s Health (ALSWH), it confirms that women with breast
cancer are more likely to experience reduced work hours or exit the workforce entirely
compared to healthy controls. The findings also highlight those cognitive impairments,
particularly in attention, memory, and executive functioning, are key contributors to reduced
work performance and participation. Data generated during this research adds to the empirical
evidence supporting the proposition that cognitive strategy use is impacted in women with
breast cancer and significantly inhibits return to work. These findings provide a foundation for
future studies into other aspects of women’s daily lives that may be similarly affected by
reduced efficiency in cognitive strategy use, such as household management, parenting,
community participation, or specific work occupations. By integrating both quantitative and
qualitative data, this research offers a comprehensive understanding of the lived experiences of
breast cancer survivors, reinforcing the need for targeted support to manage their cognitive

impairments and facilitate their return to work.
6.7.2 Methodological contribution

This study advances occupational therapy research by adapting and validating the
PRPP@WORK, a workplace-based version of the Perceive, Recall, Plan, and Perform System of
Task Analysis (PRPP-A) as a tool for assessing cognitive strategy use in women with breast
cancer. The methodology was responsive to ethical and practical constraints, particularly

during the COVID-19 pandemic, which necessitated a shift from onsite assessments to
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structured online interviews. The integration of PRPP@WORK with CANTAB neuropsychological
testing represents a novel mixed-methods approach, enabling comparison between clinician-
administered and computerised assessments. The methods employed in this research
contribute to the growing body of evidence supporting the use of the PRPP-A to explore real-
world difficulties with cognition, through everyday occupational performance. Pilot studies
conducted as part of this research are necessary at the initial stages of larger research
pathways. This research is considered the beginning of a broader program of inquiry that will
expand into larger studies. These will incorporate the PRPP@WORK as part of the workplace
assessment, including direct observation and employer feedback. Other studies include
examining cognitive difficulties in specific occupations and assessing cognitive challenges
faced by other cancer groups, with the potential to inform intervention strategies and long-term

outcomes.

The scoping review conducted as part of this research included a critical analysis of
each study. This is not an approach typically required in scoping reviews, but it was undertaken
to enhance methodological rigour. A unique scoring system was developed, and each article
included in the review was assessed using this system to strengthen the application of the JBI
tools for evaluating study quality. This allowed for meaningful comparison across studies, even
though different checklists with varying numbers of items were used. The scoring system,
developed by Lewis & Mackenzie (2022) has since been adopted by another author to

strengthen their own scoping review (Bock et al., 2022).

6.7.3 Practical contribution

The findings of this thesis have direct implications for clinical practice and workplace
rehabilitation. Occupational therapists play a crucial role in identifying and addressing cognitive
challenges that affect work participation among breast cancer survivors. The PRPP@WORK

provides a practical, structured tool for assessing functional cognition in workplace settings,
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even when direct observation is not possible. The study emphasises the need for early cognitive
assessments and tailored interventions within both healthcare and employment systems. It
also highlights gaps in service provision and underscores the importance of integrating
occupational therapy into survivorship care plans to support sustainable return-to-work
outcomes. The clinical utility of the processes used in this research lies in their ability to be
replicated. The research presents a measurement model that may meet various outcome
measurement needs for therapists seeking to evaluate the impact of cancer and its treatments
on daily life in both adults and children. Furthermore, this research shows how the PRPP-A can
be added to the range of assessments available to occupational therapists, particularly
compared to traditional cognitive tests, and helps resolve the paradox of assessing specific

occupations using tools that are removed from any functional context.

6.7.4 Theoretical contribution

This research contributes to the theoretical understanding of functional cognition in
occupational therapy by applying the PRPP-A within a cancer population, which is a novel
context for this framework. It challenges traditional neuropsychological models, which often
lack ecological validity, and proposes a more client-centred, performance-based approach to
cognitive assessment. The research was grounded in the conceptual and philosophical position
of the Occupational Performance Model (Australia), which asserts that occupational
performance is based on the capacity to apply cognitive strategies to ‘in-the-moment’ everyday
tasks, such as work. The findings of this study provide evidence of how this occurs in the
context of employment, particularly for women with breast cancer. Specific areas of cognitive
strategy use, such as attention and executive functioning, were shown to be impacted,
extending the conceptual knowledge base of information processing and highlighting the

distinct roles of its components in everyday performance. The use of the PRPP-A reinforces the
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importance of assessing cognition through the lens of occupational participation, offering a

theoretical model that alighs with the dynamic nature of real-world functioning.

6.8 Conclusion

This thesis has highlighted the significant and often under-recognised impact of
cognitive changes on women with breast cancer, particularly in relation to their ability to return
to and sustain employment. Across the cancer care continuum, from diagnosis through
treatment, survivorship, and return to work, cognitive impairments such as difficulties with
attention, planning, and executive functioning have emerged as critical barriers to participation
in employment. These challenges are compounded by systemic gaps in healthcare, limited
access to cognitive assessment and intervention, and a lack of integration between health and

employment support systems.

The findings underscore that cognitive changes are not merely transient side effects but
can persist long after treatment ends, affecting women’s confidence, identity, and financial
security. Despite this, cognitive concerns are frequently dismissed or misunderstood by
healthcare professionals, leaving women without validation or support. The absence of routine
cognitive screening, early intervention, and structured return-to-work planning contributes to a
cycle of unmet needs, reduced work capacity, and, in some cases, premature withdrawal from

the workforce.

Occupational therapists are uniquely positioned to bridge this gap. Their expertise in
functional cognition and workplace rehabilitation enables them to assess real-world cognitive
performance and develop tailored strategies that align with job demands. Tools such as the
PRPP@WORK offer a promising, ecologically valid approach to identifying and addressing
cognitive barriers to employment. However, these tools remain underutilised, and occupational

therapy services are often siloed or excluded from survivorship care planning.
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This research also highlights the broader societal and economic implications of
unaddressed cognitive changes. When women are unable to return to work due to cognitive
impairments, the consequences extend beyond the individual to include increased financial
strain on families, higher insurance and social welfare costs, and lost productivity. Conversely,
timely and targeted support can facilitate successful return-to-work outcomes, enhance quality

of life, and reduce long-term costs for insurers and governments.

Ultimately, this thesis calls for a paradigm shift in how cognitive changes after breast
cancer are understood and managed. It advocates for early identification, integrated care
pathways, and the inclusion of occupational therapy in survivorship planning. By recognising
work as a meaningful occupation and a form of cognitive rehabilitation, we can better support

women with breast cancer to reclaim their roles, rebuild their lives, and thrive beyond cancer.
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Workforce participation patterns in middle age women with breast cancer as detailed in
Proposal ID A&31.

loanne Lewis, Tazeen Majeed, Lynette Mackenziz and Rob Heard will be accorded

Collaborator status on the Australian Longitudinal Study on Women's Health (ALSWH)
project, limited to the research described in Clause 1, in this instance.

2. Inthis instance, Julie Byles will lizise regularly on behalf of the ALSWH ressarchers.

3. All Collaborators will abide by the “PSA Policy and Procedures for Data Access, Analysis and
Publication™ (Document B), “PSA Policy and Procedures for Substudies” (Document C) and
‘Privacy Protocol’ [Document E), that govern all ALSWH projects.

4. The results of the research specified in clause 1 will not be used to seek funding for any
further research using ALSWH without a new proposal to the PSA.
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Document D
February 2013
5, All quantitative and qualitative data collected as part of a substudy will be provided to

ALSWH for secure electronic archiving. These data may be used in future projects, and the
project leader wha collected the data will always be invited to participate in these future
analyses. Hard copies of data will be the responsibility of the project leader and must be
stored and disposed of In accordance with HREC and NHMRC guidelines
http:/fwww.nhmre gov.au/publications/synopsesri9syn. htm

6. Access to data from the following listed external datasets [not opplicoble] will be restricted
to [not epplicable]. Mo other collaborator named on this Eol will have access to these data,

7. Access to both ALSWH data and data from any external datasets (such as MBS, PBS,
Perinatal, Cancer Registry and Admitted Patients Data Collections) will be available for two
years from the date of data release. After this time, researchers must follow the guidelines
set out in “PSA Policy and Precedures for Data Access, Analysis and Publication” {Document
B), section IL.5.

| have read the above termns and conditions and | agree to them.

Julie Byles %l;::‘ngh Lewis

The University of Newcastle niversity of Sydney

5 O — pate. A4 "f“‘la,c}ﬁb}fo
Tazeen Majeed Lynette Mackenzie

The University of Newcastle The University of Sydney

pate 205216 ... nate....ﬁfiz_ﬁ/ﬂ@fé
Rob Heard

The University of Sydney
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Appendix B: Supplementary File 1 from Research Stage One

Supplementary File 1: Association between workforce participation patterns of n=6589 middle-aged women (healthy and breast cancer) in the final adjusted
model, with odds of being in Class 4 ‘Mostly in Full Time Work’

Mostly Not in Paid Work

Mostly in Part-Time Work

Moving From Part-Time Work To No

Moving From Full-Time Work to Non-

Paid Work Paid Work
(Class 1) (Class 2) (Class 3) (Class 5
Odds Ratio Odds Ratio Odds Ratio Odds Ratio
(95% Cl) P (95% Cl) . (95% Cl) P (95% Cl) .

Area of Residence

. City / Metro (reference) 1 1 1 1

. Rural 1.088(0.903-1.311) 0.378 1.084 (0.931 - 1.264) 0.299 0.778 (0.649 - 0.932) 0.007* 0.912(0.772-1.077) 0.279

. Remote 0.647 (0.441 - 0.950) 0.026* 0.731 (0.536 - 0.997) 0.048* 0.733(0.516 - 1.042) 0.084 0.826 (0.595 - 1.146) 0.253
Partner Status

. Yes (reference) 1 1 1 1

. No 0.367(0.285-0.472) <0.001* 0.455 (0.375 - 0.552) <0.001* 0.272(0.207 - 0.359) <0.001* 0.641 (0.524 - 0.784) <0.001*
Education

. No school education

(reference) 1 1 1 1

. School Level 0.466 (0.366 - 0.594) <0.001* 1.005 (0.795 - 1.272) 0.964 0.793(0.613 - 1.026) 0.077 0.942 (0.723 - 1.228) 0.657

. Post School 0.320(0.239-0.427) <0.001* 0.949 (0.735 - 1.225) 0.687 0.570(0.426 - 0.763) <0.001* 0.802 (0.604 - 1.064) 0.126
Occupation 1

e  Professional/Management (ref) 1 6.477 (1.837 - 1 1

. Never Work 85.217 (26.016 — 279.140) <0.001* 22.834) 0.004* 4.746 (1.111-20.281) 0.036* 1.276 (0.255 -6.376) 0.767

. Other 12.778 (6.107 - 26.738) <0.001* 2.859(1.338-6.108) 0.007* 3.296 (1.427-7.614) 0.005* 0.583(0.197 - 1.723) 0.329

. Trade / Manual Work 4.856 (3.656 - 6451) <0.001* 2.449 (1.941-3.092) <0.001* 3.159(2.416-4.132) <0.001* 0.976 (0.748 - 1.275) 0.861

. Admin / Sales 3.414 (2.698 - 4.320) <0.001* 1.857(1.559-2.211) <0.001* 1.945 (1.570 - 2.409) <0.001* 0.867 (0.717 - 1.049) 0.141
Caring

. No (reference) 1 1 1 1

. Yes, regularly 1.086 (0.809 - 1.458) 0.583 1.094 (0.851 - 1.408) 0.483 1.532(1.102-2.130) 0.011* 1.171 (0.887 1.547) 0.266

. Yes, occasionally 1.012(0.772-1.327) 0.929 1.309 (1.038 - 1.650) 0.023 1.944 (1.434 - 2.636) <0.001* 1.267 (0.979 - 1.641) 0.072
Arthritis

. No (reference) 1 1 1 1

. Yes 1.450(1.212-1.735) <0.001* 1.342(1.156 - 1.558) <0.001* 1.497 (1.255 - 1.786) <0.001* 1.157(0.981 - 1.364) 0.083
Asthma

. No (reference) 1 1 1

. Yes 0.958 (0.777-1.181) 0.689 0.817 (0.684 - 0.975) 0.025* 0.895(0.726-1.103) 0.298 0.879(0.725-1.067) 0.193
Depression

. No (reference) 1 1 1 1

. Yes 1.537(1.259 - 1.875) <0.001* 1.176 (0.991 - 1.396) 0.064 1.309 (1.071 - 1.599) 0.008* 1.205(1.000 - 1.453) 0.05
Diabetes

. No (reference) 1 1 1 1

. Yes 1.376(1.047 - 1.808) 0.022* 0.876 (0.679-1.131) 0.311 1.111(0.837 - 1.475) 0.466 0.994 (0.745-1.310) 0.964
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Appendix C: Supplementary File 2 from Research Stage One

Supplementary File 2: Demographics of healthy group and breast cancer group for latent class analysis

Healthy | Breast Cancer value
(n=5756) | (n=833) P
Yes 85.9% 81.6%
Partnered No 14.1% 18.4% p =0.001
Geographical | City / Metro 35.3% 36.3% -0.738
Location Country / Rural 64.7% 63.7% p=9.
None 16.7% 16.1%
Education School Certificate 50.4% 49.5% p=0.705
Post School Qualifications 32.9% 34.3%
No paid work 1.5% 0.8%
Professional / Management 37.7% 41.8%
. Administration / Sales 41.1% 38.6% _
Occupation Trade 3.7% 4.1% p =0.09
Manual Work 14.7 13.0%
Other 1.4% 1.8%
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Appendix D: PRPP-A used in Research Stage Three

PRPP Stage Two Assessment: Descriptor Glossary (2018)

ATTENDING
Notices
Awareness of sensory events
demonstrated by spontaneous reactions
to it, eg. head tuming, shifting gaze,

SENSING
Searches
Active and systematic seeking of sensory
information by looking, listening, feeling,
smelling, tasting.

DISCRIMINATING
Regulates
Discriminates and suppresses the magnitude
of sensorv input in order to generate
behaviours that are in line with the type and

thoughts, objects, people and'or space to
begin. Rearranges as performance
Progresses.

to think.

Calibrates

Pre-plans to grade the force, speed, and
extent of actions, verbal expressicn or
emoticnal display to ensure performance is
precize.

B reaching toward. Locates amount of input. Freedom from hyper-
v | Modulates Finds objects, body parts and contexts that | responsivity
E Spontaneous narrowing and broadening | are needed for performance. Discriminates
W | of the focus of attention, shifting Monitors Differentiates between sensory
E attenttion from one part of the task to Detects central and peripheral sensory characteristics of objects, faces, body parts,
p | ancther. changes within the task, body or context, | and task elements. Differentiates between
Maintains and when required, responds by action. details.
Sustains attention for the duration of the Matches
task Actively associates sameness of sensory
features, eg. size, shape, colour, sound, etc.
RECALLING FACTS RECALLING SCHEMES RECALLING FPROCEDURES
Recognises Contextualizes to time Uszes ohjects
Correctly interprets familiar objects, Uszes knowledge of time to perform or Interacts with and uses known objects for
materials, body parts and sensory events | speak at the right time. Remembers when | their intended purpose.
to be what they are. it i3 time to do things. Uses body
Labels Contextualizes to place Uses the body to move, act or behave ina
= | Names objects, materials, body parts and | Uses knowledge of place to perform or manner that is consistent with what the body
ﬁ sensory events. Understands words, speak in the right place. Remembers where| is designed to do and meets task or situation
i | instructions and symbols. Uses words, | to put or do things. requirements.
K | language and symbols effectively. Contextualizes to duration Recall steps
P Categorises Uses knowledge of duration to perform or | Performs the general and specific steps, tasks
Groups items, objects, symbols, body zpeak for the right amount of time. and routines needed to complete known
parts for a functional purpose. Parts are | Knows how long things happen for or how | occupations. Femembers instructions.
actively grouped with the whole or lead | long things are taking. Remembers steps, tasks, routines or work
to recall of knowledze about the whole. completed.
MAPPING PROGRAMMING EVALUATING
Enows goal Chooses Questions
Acts with an agreed outcome in mind. Selects a strategy, items, body parts, Verbally inquires about the location of
Formulates an outcome. Keeps cutcome | actions, words, people, places. Re-selects | missing items Hesitate looks or examines
in mind during performance. when necessary. aspects of the task momentarily to check:
Identifies obstacles Sequences progress.
7 Detects constraints to task completion. Pre-plans in order to perform in a thought | Analyses
-ﬂ’! Organises out progression. One step, tazk or routine Makes a closer inspection of a constraint.
E Gets ready to perform. Arranges self, leads to the next without unnecessary time | Takes time to think about and determine real

or potential impact on task performance prior
to making appropriate changes.

Judgzes

Makes informed decizions. Takes imto
consideration physical capabilities, external
expectations and contextual factors to malke
the best decizions.

PERFORM

INITIATING
Starts
Begins performances.
Restarts after intermuption or stopping
Stops
Stops self when desired. Stops self when
the tazk requires stopping or when
requested to do so.

CONTINUING
Flows
Even performance. Easy transitions
between tasks and parts of tasks. WO
stop/start variations or inconsistency.
Continues
Keeps performing under one's own
direction.
Persists
Keeps going when performance is difficult
or when problems arise. Applies effort in
attempting to finish.

CONTROLLING
Times
Correct and even speed as demanded by the
task Performs within expected or functional
time frame.
Coordinates
Smooth execution. Freedom from tremor or
dyskinesis.
Adjusts
Malkces changes to actions during execution
to match the plan (top down), or
automatically in response to muscle stretch
{bottom ugp).
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THE PRPP SYSTEM SCORING SHEET

Client Name:

| Date:

ITask:

3(- ) = Performance of this descriptor meets criterion expectations; reasonable time, without assistance; without prompts

2(?) = Performance of this descriptor meets criterion expectations but indicates concern due to timing or prompts needed

1(X) = Performance of this descriptor does not meet criterion expeciations; inhibits performance

STAGE ONE ANALYSIS: CRITERION %

STEPS

ERRORS
Acc Rep Om

Ti

FERKUCENIAGE SCURE!

STAGE TWO ANALYSIS RATING
ATTENDING 1X) 2(7) 3(-)
P |notices 2 3
E |Modulates 1 2 3
R |Maintains 1 zZ 9
c SENSING
Searches 1 2 3
E Locates 1 2 3
| |Monttors 1 2 3
V |DISCRIMINATING
E |Reguiates 1 2 3
Discriminates 1 2 3
Matches 1 2 3
RECALLING FACTS
Recognises 1 2 3
R Labels 1 2 3
E |categorises i 2 2
C 1 SCHEMES
A |Contextualises to time 1 2 3
L /place 1 2 3
L / duration 1 2 3
1 PROCEDURES
Uses objects 1 2 3
Uses body 1 2 3
Recall steps 1 2 3
[MAPFING
Knows goal 1 2 3
Identifies obstacles 1 2 3
P lorganises 1 2 2
L |PROGRAMMING
A |Chooses 1 2 3
N |Sequences 1 2 3
Calibrates 1 2 3
|EVALUATING
Questions 1 2 3
Analyses 1 2 3
Judges 1 2 3
P [INITIATING
E |Starts 1 2 3
R |Stors 1 2 3
F CONTINUING
Flows 1 2 3
O |continues $ F 3
R |persists 1 2 3
M |CONTROLLING
Times 1 2 3
Coordinates 1 2 3
Adjusts 1 2 3
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Appendix E: Letter for Judith Marsham Farrell Grant

Occupational Therapy Australia

RESEARCH " FOUNDA

25 June 2020

Joanne Lewis

By email: jo.lewis@sydney.edu.au

Dear Joanne

Judith Marsham Farrell Grant

We are delighted to advise that you have been successful in your application for the Judith Marsham Farrell
Grant for which you will receive an amount of $4500 towards your project.

Please sign the attached documents to confirm your compliance with the Terms and Conditions of the grant.

Congratulations again on being awarded this grant, we look forward to seeing the results of your project.

Yours sincerely

Samantha Hunter
CEO
Qccupational Therapy Australia
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Appendix F: CANTAB Assessments purchased for Research Stage Four

Estimate

CAMBRIDGE
COGNITION #18519

Date Issued: 29-Mar-2021

Bill Te Cambridge Coegnition Limited
The University of Sydney Units 8/10 Tunbridge Court
Central Accounts Payable, Margaret Telfer Tunbridge Lane

Bidg (KOT) Bottisham

71-79 Arundel Street Cambs. CB25 8TU, UK

Glebe NSW 2037 einfol@camecog.com

Australia wiowww_ cambridgecognition.com

t+44 (D) 1223 810 700D
f+44 (0) 1223 810 T

Estimate Expires Sales Contact Currency Shipping Method
10-May-2021 Emma C Dominic uso
Guantity Itern Price Level Rate Armount
1 CAMTAB Web-Based Testing functionality for duration of Base Price 53.080.00 %3,080.00
licence
Discount to match budget available -35% (51.,078.00)
Tests EET RTI RVP SWM

Discount Total

Subtotal $2,002.00
Shipping
Tax Total (%) $0.00
Total $2,002.00
MNB: The above prices do not include import duty or local taxes (i relevant)
Validity: This quotation is valid fior 30 days from the date of issue of this quotation {unless ovenwritten by supporting documentation)).
Dispatch: Dispateh of software will cccur 5 working days after acceptance of order. Hardware and software keys will be dispatched on

receipt of Purchase Order. Please note the dispateh of hardware is dependent on availability of stock.

This software is suppliad subject to our Terms & Conditions a copy of which is sent with this estimate & is available: HERE

‘Company registration number: 04335746 VAT number. GE178522203
1of1
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Appendix G: Ethics Approval for Research Study Stage Four

THE UNIVERSITY OF Research Integrity & Ethics Administration

SYDNEY HUMAN RESEARCH ETHICS COMMITTEE

Wednesday, 11 May 2022

Assoc Prof Lynette Mackenzie
Ageing Work and Health Unit; Faculty of Medicine and Health
Email: lynette mackenzie@sydney edu.au

Dear Lynette,

The University of Sydney Human Research Ethics Committee (HREC) has considered your application.

I am pleased to inform you that after consideration of your response, your project has been approved.

Details of the approval are as follows:

Project No.: 20221206

Project Title: Aszeszsment of cognitive changes for women after breast cancer
and the impact on work performance.

Authorised Personnel: Mackenzie Lynette; Chapparo Christine; Lewis Joanne; Ranka
Judy;

Approval Period: 11105/2022 to 11/05/2026

First Annual Report Due: 11/05/2023

Documents Approved:

Date Version Humber Document Hame

Uploaded

25/04/2022 Vergion 2 PIS W2

11/03/2022 Version 1 Email Communication with participants
110372022 Yersion 1 PRPP@WORK v2 Assessment Tool
1100372022 Version 1 Flyer to be used for recruitment

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 immediafe 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.

Research Integrity & Ethics Administration T+61 29035 9161 ABN 15211 213254
Research Portfolio E human_ethicsi@sydney.edu.au RICEES MNGGA
Lewel 3, F23 Administration Building W sydney edu.aulethics

The University of Sydney

EEOAAE AANS Koo lEe
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THE UNIVERSITY OF

SYDNEY

+ [Ethics approval is dependent upon ongoing compliance of the research with the National Statement
on Ethical Conduct in Human Research, the Ausfralian 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.

Thig letter constitutes ethical approval only.

Please contact the Ethics Office should you require further information or clarification.

Sincerely,

Professor Michael Skilton
Chair, Health Review Committee (Low Risk)

The University of Sydney of Sydney HRECs are constituted and operate in accordance with
the Mational Health and Medical Research Council’s (NHMRC) Hational Statement on Ethical
Conduct in Human Research {2018} and the NHMRC's Australian Code for the Responsible
Conduct of Research (2018)
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Appendix H: Participant Information Sheet (PIS) for Research Stage Four

THE UNIVERSITY OF Discipline of Occupational Therapy

SYDN EY School of Health Sciences

Faculty of Medicine and Health

ABN 15 211513 464

PROFESSOR LYNETTE MACKENZIE Level 7
Chief Investigator Susan Wakil Health Building {D18)
The University of Sydney

NSW 2006 AUSTRALIA

Telephone: +61 2 9351 9832

Email: lynette. mackenzie@sydney.edu.au
Web: http:/fwww sydney.edu.au/

Project Title: Assessment of cognitive changes for women after breast cancer and the impact on
work performance.

Project number: 2022/206.
PARTICIPANT INFORMATION STATEMENT

(1) What is this study about?

You are invited to take part in a research study that is examining the cognitive difficulties experienced
by women during and after breast cancer at work. This study aims to identify if the cognitive problems
experienced are similar or different amongst women and determine the best way to assess the
cognitive changes.

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 voluntany.

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 following researchers at the Faculty of Medicine and Health at the
University of Sydney:
* Joanne Lewis, Associate Lecturer, Discipline of Occupational Therapy

+ Chris Chapparo, Associate Professor, Discipline of Occupational Therapy
*+ Lynette Mackenzie, Professor, Discipline of Occupational Therapy

Aszessing the impact of cognitive changes on work performance in women after breast cancer
Version 2: April 2022 Page 1 of 5
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Joanne Lewis is conducting this study as the basis for a Doctor of Philosophy degree at The University
of Sydney. This will take place under the supervision of Professor Lynette Mackenzie and Associate
Professor Chris Chapparo.

(3} What will the study involve for me?
The study will require you to complete two things:

1. Perceive Recall Plan and Perform (FRPF) @WORK Interview
The researcher will organise a mutually convenient time for a recorded video call. During this time,
the researcher will ask you some semi-structured questions about your work duties, work
environment and how you have been managing your work after your breast cancer diagnosis. The
guestions will have a particular focus on the cognitive aspects of your work functions. You will not
be required to tell the researcher the name of your employer.

2. Cambridge Neuropsychological Test Automated Battery (CANTAB).

The University of Sydney researchers will email you a link to an online survey and a battery of
neuropsychological tests to complete at a time and location that is convenient to you. The anline
survey will ask you to complets a demographic data sheet (with no identifying information such as
name, address or contact details) indicating age, diagnosis and the type of treatments received.
There will also be some boxes to tick, to indicate your consent to participate in the study. After
this, there will be five (5) short neuropsychological tests to evaluate your attention, memory and
executive function on a PC, laptop oriPad. You will need an internet connection to complete these
tests.

(4) How much of my time will the study take?

The PRPR@WORE interview will take approximately 1 hour with the researcher. The three (3) short
CANTARB tests can be performed independently and will take approximately 25 minutes to complete.
These tests are:

1. Rapid Visual Information Processing (RWP) 7 minutes
2. Delayed Matching to Sample (DMS) 7 minutes
3. Spatial Working Memory [SWM) 4 minutes

(5) Who can take part in the study?
We would like to invite the following women into our study:

Women that have been diagnosed with breast cancer

Aged 18 years to 67 years of age

Employed (gither full time or part-time) and have returned to work in some capacity
If diagnosed with mental illness — nil hospitalization

Fluent in written and spoken English

Sometimes people with mental iliness will have cognitive difficulties, and as this study is assessing
cognitive problems due to cancer-related factors, those with a previous mental illness that have been
hospitalised may not be suitable for the study. The CANTAB online assessments are in English, so it will
be important that participants can read and understand the online instructions.

Assessing the impact of cognitive changes on work performance in women after breast cancer
Version 2: April 2022 Page 2 of &
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(8) Dol have to be in the study? Can | 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 Joanne Lewis at jo lewis@sydney.edu_au.

If you decide to withdraw from the study, we will not collect any more information from you. Please let
us know at the time when you withdraw what you would like us to do with the information we have
collected about you up to that point. If you wish, your information will be removed from our study
records and will not be included in the study results, up to the point that we have analysed and

published the results.

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

The overall process of returning to work and discussing personal and wark-related difficulties due toa
breast cancer diagnosis and treatments may be distressing. Should this occur, the ressarcher will
provide you with details on how to get support through the Cancer Council
https:/ fwww cancer.org au/support-and-senvices Ph: 131120 or Beyond Blue Ph: 1300 224 636.

Aside from giving up your time and using data through your internet connection to complete the
demographic data survey and CANTAE tests, we do not expect that there will be costs associated with

taking part in this study.

(8) Are there any benefits associated with being in the study?

You will receive a 530 gift voucher as a token of appreciation for your participation in the study.
(9) What will happen to information about me that is collected during the study?

By providing your consent, you are agreeing to us collecting personal de-identified information about
you for this research study. Your information will only be used for the purposes outlined in this
Participant Information Statement unless you consent otherwise.

The PRPP@WORE interview will be conducted via zoom. The ressarcher will only save a copy of the
audio file of the interview so it can be transcribed for analysis. All other files will be deleted. The audio
file of the interview and the transcript of the interview will be stored on the University’s Research Data
Store (RDS) during the project. The RDS is a secure, enterprise-grade Network Attached Storage device
located within NSW.

Only the researchers will know the results of the CANTAB assessments. The research team will set up
a CANTAE study on the Cambridge Cognition secure cloud server using a license that has been issued
to Professor Lynette Mackenzie (201481 University of Sydney). CANTAB assessments will be kept on
the CANTAB secure cloud servers, which will be password protected for the individual study. The

Assessing the impact of cognitive changes on work performance in women after breast cancer

Version 2: April 2022 Page 3 of 5
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three researchers identified on the PIS will have password access to the CANTABR. Cambridge
Cognition, an 150 9001 certified company and ensures the highest levels of data security. All CANTAB
study data is synchronised between devices and centralised through secure cloud servers. Cambridge
Cognition keeps data secure by:

* Encrypting data at rest

# LUsing HTTPS encryption for all data transfers

*  Only permitting authorised users access to study data

*  Secure servers in HIPAA/GDPR compliant private cloud

When you complete the CANTAB assessments using your own PC or tablet, no information about your
IP addresses, cookies or online server logs are collected. Cambridge Cognition commission an
independent security check on the systemn each year. Cambridge Cognition and the CANTAB platform
have been audited by the Medicines and Healthcare products Regulatory Agency and British
Standards Institute, as well as external audits arranged by customers.

We arz hoping to recruit 50 wormen for this study. After all the CANTAB data has been collected and
analysed, the researchers will provide a summary of the findings if you would like, the group results
can be emailed to you for review, before any publications. 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 s=ek ethical approval before using the
information in these future projects.

(10} Can | tell other people about the study?
Yes, you can tell other people about the study.
(11} What if 1 would like further information about the study?

When you have read this information, Joanne Lewis will be available to discuss it with you further and
answer any questions you may have. If you would like to know more at any stage during the study,
please feel free to contact Joanne Lewis, Associate Lecturer, PhD student, jolewisi@sydney.edu.au Ph:
93519209

(12} will I be told the results of the study?

If you choose, you can be sent a copy of the transcribed PRPP@WOREK assessment to review. We are
haoping to recruit 50 women for this study. 5o, after all the PRPP@WORK and CANTAB data has been
collected and analysed, the researchers will provide a summary of the findings and send it through to
yaou for review befare any publications.

(13} What if | 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 : Project Title: Assessment of cognitive changes for women after breast
cancer and the impact on work performance. Project number: 2022/206.

Assessing the impact of cognitive changes on work performance in women after breast cancer
Version 2: April 2022 Page 4 of &
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As part of this process, we have agreed to carry out the study according to the National Statement on
Ethical Conduct in Hurman 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.humanethicsi@sydney. edu.au
« Fax: +61 2 8627 B177 (Facsimile)

***This information sheet is for you to keep ***
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Appendix I: PRPP@WORK Workplace Assessment used in Research Stage
Four

PRPP@WORK: Workplace Assessment

Client Details

Name:
Date of Birth:
Age:

Breast Cancer

Date of Diagnosis:

Type of Breast Cancer:

Stage of Breast Cancer:

Treatments: Surgery (Lumpectomy or Mastectomy) / Chemotherapy / Radiation / Hormone Therapy

Perceived Functional Abilities

Main symptoms (current): Pain / Fatigue / Lymphoedema / Cognitive Changes / Nausea / Peripheral Neuropathy / Psychological
Distress / SOB / Other:

Pre-illness IADLS:

Current IADLS:

Reason for changes:

Driving Capacity:

Coghnitive Function

Main difficulties: Memory / Concentration / Planning / Organising / Word finding difficulties / Learning New Information / Speed
of Thinking / Other:

Examples of how this affects everyday life (not work):

When were changes in cognition first noticed?

Do family/friends notice changes / Have they commented?

Were cognitive changes reported to a health professional?

Did the health professional explain how and why cognitive changes might occur after breast cancer?

Did a health professional assess your cognitive symptoms?

Did a health professional refer you to anyone (another health professional) for help?

Did anyone inform you before your treatment about the possibility of experiencing changes in cognition?

Do you think your cognitive changes have improved, stayed the same or gotten worse since they first started?

Employment and Work

Employer:

Job Title:

Role:

Length of Time with Employer:

Pre-Illness Days and Hours of Work:

Location of workplace:

Flexibility of workplace: (i.e., home and workplace)
Travel to and from work:

Manager:
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About work since breast cancer diagnosis...
e Date returned to work:
e  Current Days and Hours of Work:
. Main reason not working pre-illness hours:
e Samerole or differentrole? Same duties or different duties?
. Main reason not performing pre-illness role or duties:
. Has your employer been supportive of your return to work? Yes / No.... How?
e Doyou feel physically comfortable performing your duties? Yes / No....Problems
e Do you think you will be able to return to your pre-illness hours and duties? Why not?
e  What do you think will help you return to your pre-illness hours and duties?
e  What are the main concerns you have with your work duties?
e Canwe please take some time to make a list of your main duties and the tasks that you need to do within each of those duties?

Client Reported Feedback | Employer Reported Feedback
e  Output (Quality and quantity of work)
. Pre vs post-performance
Main Duties e Difficulties experienced (Physical / Psychosocial / Cognitive)
e (SCORE PRPP SHEET FOR EACH DUTY re cognitive performance
components)

e Anyopportunity for observation? Please indicate where.

1.

2.

3.

4.

5.

6.
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SCORING THE PRPP@WORK

Score

Performance Descriptor

Meets duty/task/workplace criterion expectations (qualitative and quantitative outputs) with
performance that:

- Is completed within a reasonable time

- Shows no difficulty in performing the task

- Requires no additional assistance or prompts

- Is safe for the individual, co-workers, and others

- Is consistent with the expectations, rules, policies, and procedures of the workplace

Almost meets duty/task/workplace criterion expectations (qualitative and quantitative outputs)
with performance that:

- Takes additional time to complete tasks

- Shows minimal difficulties in performing the task

- Requires minimal support or prompting to perform work tasks

- Raises minor concerns about safety to the individual, co-workers, or others

- Is mostly consistent with the expectations, rules, policies, and procedures of the workplace

Does not meet duty/task/workplace criterion expectations (qualitative and quantitative outputs)
with performance that:

- Takes significant additional time to complete tasks

- Shows significant difficulty in performing the task

- Requires moderate assistance, support, or prompting to perform tasks

- Is unsafe (or potentially unsafe) for the individual, co-workers, or others

- Is inconsistent with the expectations, rules, policies, and procedures of the workplace

- Has consequences that are inconsistent or contradictory to the employer's mission, goals, or values
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DISCRIMINATING

Douty:

PERCEIVE

RECALL

PLAM

PERFORM

Hotices /deneral awarenoss of work environment and

people

| SCORE | 1

~ 1 C ]

Modulate attention between pans of the job, tasks
and people

| SCORE 1

2 | 3

Maintainsg attention and cofcentration

job and tasks

SCORE

2

3

RECALUNG FACTS

Remembers objects) equipment, peaple,

language, task and environment reguiremesnts.

2

| SCORE

Remembers and uses labels and nam es (labels)

| SCORE | 1 | ]

Refmembers what goes together [calegorises)

Know ! formulate / store goal’s

| SCORE

1 | ? | 3

ldentify and explore potential obstacles

| SCORE | 1

o w |
. <

Orpanise/scheduls the task, sqguipment,
efvironimient and body

| SCORE |

1

&

| SCORE | 1 |

ka
L

INITIATING

Btart / re-initiate a task /S action

|5{:om&| 1 | 2 | 3

Stop a task / action

| SCORE

1 | ? | 3

Actively seafch (Sensory input) look f Isten, siwll oF
feal 167 feguifed temhs

| SCORE

i

Locate all required job itemsa!people

| SCORE | 1 | 2

Monitor (n o) Sensorny changes of the job,

efvironment (including coworkers and clisnts)

| SCORE | 1 | 2 | 5 |

5
:
3
g

Knows when [coffect tire) task should Be
peToiied

Chotges appiopriate information, materials,
efvironment, Behadowr, action of language.

Flow sroathly dufing tasks / actions

| SCORE 1 7 | 3

| SCORE | 1 ]

| SCORE 1

Continue tasks f actions wntil finished

Knows where [place) a task should be performed

1

Fa

| SCORE

Knows how Long [duration) & task should take 10
pesrToirmm

| SCORE | 1 |

]
4

Sequence laskiroutine, materials, interactions,
behaviours in logical progression of slaps.

| SCORE

1 | 7

Calibrate actions, thinking, behaviours and
e MOtons.

| SCORE | 1 |

ka
¥]

|5-c:om§| 1 7 3

Porsist with task’s [mativated 1o try)

|5{:DF|E| 1 7 3

Tell difference (discriminate) babas
relevantfinrelevant squipment, envinonment,
Behawours, communication, emoations and matenials,
required Tor the task

| SCORE | 1 | 2 | 5 |

Match /it together aquipment, emironment,
BehaWous, obmimunication, emations and matenials,
feduifed faf the task sguipfient, Maeteisls,
afvironment o job

| SCORE

i

Regulates sensory input in 8 way that matches
afvironmental and social expectations, without b
avarly sangitive of reactive.

| SCORE | 1 | F | 3 |

Use objects /f equipment f forms / people in
accordance with procedures

Quication what i& happening so ina
Toamd

CCUracios arne

Use corfect and even speed a5 demanded by the
task

| SCORE | 1

ka

| SCORE | 1

|S{:DFIE| 1 | ] |

Use body, langw . Behaviour, smotions

Tollowing procedures

| SCORE

1 | 7 |

Recall and use specific and general
sleps/procoedures meeded for known tasks,
routines and roles

| SCORE | 1 |

]
4

Analyse specific task / routine limitations

| SCORE 1 7

Judpge- maks sale and informed decishons

# all limitations

CoOnSideri

| SCORE | 1 |

ka
¥]

Coardinate musculoskalelal communization £
recaptive and sdpressive languags (nonfverbal)

Peraimain

SCORE

L]

Adjust psychomotor, communication, behaviour

K

|5{:om&| 1 |




DISCRIMIMATING

PERCEIVE

Hotices

= Motices all sensory information and input

s fomare of all job and body compansnts

= Alerted spontaneously reacts, ofienting by head turning, looking,
resching, adjusting body position, lstening to stirmull that should be
attended to

= Examples: hears photocopier buzter, sees light lashing, smells
something ig burnt, eses blank sections in epreadsheet or
docurment, looks at a customer entering shop); hyper-alemness,
fesling averwhelmed in novel &iuations, restiessness,

Modulates

L]

Flexible att=ntion b?' SPI:II'IIZEI'IEGUBI.'.' MEBITOWINg and hrnadcnlng Tacus
Shifts and divides tha allocation of attention betwean two or Mmafe
tasks that mesd 10 be IJEI‘TI:IH'I'II'.‘d, oF whien II'IIZI'.‘T-ECIII":H with mare than

L]

one pefsan, over the same tifme interal

Defeming and restaning tasks after naticing the need for changs.

= May shift attention too often of not enough.

Exarmpl=s: monitoring email ensguirizs whilst answering phone calls;
wiorking on four different tenders whilst Keeping repons up to date;
dividing attention babwean various people and themsslT during
comersation and in meetings

L]

L]

Maintains

= Concentrates long enough for job completion jquality and quantity)
without getting distracted

= Distraction allowed will depend on contoxt

= Examples: Focuses on meetings and comnversations without being
distracted

Scarches

= Actively and systematically gathering sensory information using
wighon, hearing, smell, taste, and Wouch

Uens cues, gathers items nesded 1o match damands of the job
including past, current, of new tasks of 1o fecommencs deferred task
cOMponent.

Searches in a methodically way s0 doesn miss anything.

Example: searches hand to find splinter; searches amail to find
detailed information; Ssarches folders in systems 1o find document,
reading facial expressions / verbal tone and body langusge accurately
1o match interaction dermands of the job or Social aspects of wark

Ll

L]

L]

Locates

= Finds all job components, cues, abjects, equipment, body
mMovemMents, environmental sspects and information, including thoss
for past, curfent of few tasks or to recommance defarrad task.

= Exampls: may cfo being unabls to find equipment, documents, files
elc.

Monitors

= Keeps track of sensory information and changes and then actively
respands to thesa.
= Makes changes (o the task 10 account Tor sensory infarrmation.
Exarmple: turns off overheating machinery; Changes body posture of
esqjuiipimanit if in pain; changes wiiting style 10 Meel feeds of clisnt;
changas one of volce 1o match work emdronment, aware of and
changes amotions and behaviours o match demands of tasks, 1o
have an accurate task performance of ensure Safety of athers of Sl

L]

Discriminates

= Can tell the diffetence betwesn felevant and irfelevant sensony details
including cues, information, environment, equipment and body
required to do task.

= Can tell the diffefence botween relevant and irfelevant goals, rulbes,
policies of procedures to assist with priorities and performance of
specific tasks.

= Example: can tell the diffefencse bebseen lettens, words and numbens,
wizlghte of loads, different body posture,

Malches

= Fits together and can associale aquipment, informathon, aminonment,
amnd body requied o a task.

= Can match specific information for the task and disregards imelevant
details and cues

= Example: can match product code numbers to order dockets, can
rmiatch claim numbers, can match figures in comect columne for
budget sheet

Regulates

= Discriminates and suppresses the magnitude of sensorny input in
afdef U0 penerate behaviours that are in Lline with the type and amownt
of input.

= Freedom from hyper-fesponsivity.

= Ohel feSponsivensss to sensofy information

= Example: Hypertensive to sound of light and fesponge te this is not
modified of graded of consigtent with emironment or social
expectations.
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RECALLING FACTS

:
:
3
#

RECALLING PROCEDURES

RECALL

Reocogniscs

= Remembering what the comect facts and concepls are to do the job
Recalling correct facts and concepts

Corfectly interprets familiar sbjscts, matarials, body parts and
SonS0ry evwents to be what they are.

Recopnises Enown people, emotions, expressions, and bahaviowrs.
Recopnise own feclings, and smotions

Example: can recognise fnustrated voice or body language of
cUEtomer of colleapfie; can fecaghise an alocaled task that has boedn
completed, can recognise own fatipus

L]

L]

L]

L]

Labcls

+ Remembering the names of tasks, equipment, objects, materials,
body pans relevant to the job

= Recalls and understands woards, instfuctiong, and syrmbaols.

» Uses words, language, and symbols effectively during tasks and job.

= Examples: Remember and uge client and colleagues” NAMes; SAves
filzg according to feguifeients

Calegorises

= Groups and classifies tagks, procedures, equipment, items, objects,
symbols, body pans according to functicn

= Demonstfales Knowledge of classification, concepts, constiicts,
and part.n'whnlr.- T-ELB'[II:II'IBHIPS o et |€ID redquirements

= Example: stefile and non-stedile equipment; debits and credits
gpfead sheet; can group pedple sccordifig to function at work;

Contextualizes to time

L]

RefMiembers the coffect ime principles of task pefofmance WO Kiow
wihen o perorm a task or wihen 10 speak.

Uses knowledge of time [datedime) to perform task
procedural perspective (o prioritise tasks

Uses knowledpge of time {generally hours £ minutes) to star a task or
return to defarrad tasks - 20 using coffect infarrmation and rules
Exarmples: follows up customers and clienl’s requests; can write a
priority list of tasks based on deadlines, not moving U next Step in
process

from a

L]

L]

Contextualiscs o place

= Remefibers the ooifect place principles of tagk perfofmance to know
wihara 1o pclfﬁl M & task or Epﬂﬂk af tha Iiﬁh'l. T

= Uges knowledge of place [enviranment / location) (o performnm of
speak in the right place.

= Uges Knowledge of place [position / setting fsituation] to knaw where
things should be or soowr

= Remermbers where (o put or do things.

Example: Knows what task is performed in specific emdronment;

Knows where information used within a report. Knows whete up toin

task. Knows where nules used in assessment of communication with

cliants.

L]

Contextualises to duration

= Remembers the ooffect duration prnciples of task pefoimance 1o
Enaw hiow |I:II'IF; LL] Fh:r‘ll:ll m task or SPEEE for thie IIFJ"II armaunt of time.

= Knows how long tagks of companents of tasks did take, should t&ke,
will take of are taking, to perform of speak for the right amount of
tirme.

= Examplss: Speaks for coffect length of time in mestings or phone
calls; assessments conducted in tirmely manner; check billing and
time recording practices in acoordance with employer expectations.

Uses obijects

= Rememibefs the coffect piocedufes when uging objects and
aquipment appropriately to peronm tasks.

= [Intaracts with and usss kRown objects for their intended ponpogs.
Examples: Erponomic Set up of computer and chair. computer
programs, rolleys, clothing for safely 10 Meet job reguirements.

Uses body

= Remefibers the ooifect piocediies when Uging body o Move, act oF
behave in & manner that is consistent with what the body is designed
o doand meets task or situation requirements.

= Demonsiral=s oihera L and Spec ific bl:lﬂ:f' Movermenls NeceSsary U
place self safoly in positions.

= Examiples: Sale manual andling techiigises, position of upper limbs
1o type.

Recall steps

= Remembers the ooifect procedifes When pefforming general and
specilic steps, tasks and routines nesded 1o com plets Known
oooupations.

= Remembers Known mules and instrections requined o perdorm
components of each task (e.f., WHS safety requirements, Lfting
gafely)

= Aemembers known steps, tasks, routines, of work completed.

= Exampls: Problems with retention of information, gaps in knowledpe,
recall of & bad of negative expeficice avermides posgitive [PFTSD,
chironic pain)
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MAPPFING (action plan)

EVALUATING

PLAMN

Knows goal

= AclE in 8 way that demonstrates focusing on the poal, both
individually, for the team and rale.
Formulates and re-formulates poals and outcomes forwhat neads
to be achisved with objects, aquipment, information, staff, and
environment.
Formulates and re-formulatss goals and outcomes for what neads
to be schieved individesa ||.:f' and within & tearmwork snyinom menl.
= Keeps outcomes in mind during perormance.
Exarmple: Actions afe ofiented and remain focused on Tellowing, no
ideas, or plans, so it relies on known facts, and doesn™ try diffefent
optians. Afe the goals realistic, incomplete, of do ot align with the
employer?

L

L]

L

ldentifics obstacles

= |dentifies bamisrs that will prevent the outoome from being achieved
of the task from being completed.

Examines the plan of action for potential difficulties.

Explates and identifies potantial baimies (e.g., task procedifes, stalf
and equipmernt imitations, emdronmental constraints, gelf) to
complete the task, routine, and role.

Mate that they might see too many obstacles of miss obstacles.
Exarmple: Everything is too hard; taking o many risks, dossn't have
the knowledge needed to do the task, not encugh time oF money, of
resSoufcaes.

Organises

= Gets ready o perorm.

= Afranges self, thoughts, ideas, body, objects, equipment, peaple,
and emvironment 1o begin the task.

= Rearrange ideas, thoughts, equipment, and endronment as the task
progresges to deal with changes.

= Example: Lack of preparation before the task takes place. Missing
el pimenit of & &tep in the process belofe pefarmance. OR over
organised, whefe organisation becomes the task.

= This ig about novel situations - may use some fecall, but ususlly in
situations whefe not enough is kKNown, of unexperienced.

Chooses

= Salacts a mental strategy'action plan to meeat the goal.

= Re-selects & new strategyfaction plan itfwhen necessary.

= Salacts appropriate objecta/equipment., information, people, and
bady action and ermdronment to Mest job requirements.

= Salacts rules, acticn steps, and behaviours for 8 specific tasks
routine schedule to Mmoot job requirements.

= Example: Can provide a reasan for their decision making,

= doesn’t make a choice, chooSes incoffectly, does not fe-choose 8
diff erent strategy when the ariginal choice 18 inefective.

Boguonces

= Perform task! routine in logical propgression.

= Each step leads into the next without unnecessany time to think.

= Actzwith an action plan in mind to achieve 8 novel of difficult goal.

= Makes changes from sdpefiehoe (e, MiKing up of reamanging steps)
to achieve 8 successhul outcome.

= I not sequencing, will drop back to recall of steps (that are known).

= Examplas: Solving novel problems; writing or desoribing information
in alogical order appropriate to the conted required, difficulty in
stringing together 80 argument.

Calibrates

=  Pre-planning body’s responss o perform action plan.

®»  Dovelops a mator plan ‘picture” of how task will be pefommed’.

=  Involves modifying the force, Speed, timing and extent of actions,
verhal expregsion, or emotions] digplay to ensure peformance is
precise.

s Adjustments 0 the above afe made 1o mest damands of job, task
urgency, work emvironment of expected social norms and flexibly
sccommodatss changes.

= Examples: Managing emotions in sensitive situations at work,
Parformance i& inefficient, lacking moativation.

Questions

= Throughout task performance, when making decisions, and at the end

of performance, question about perfarmance of sleps is constantly

being mMade.

Werbally asking questions about missing equipment, items, ideas

wiarking of not and progress being made.

= ‘Whele ecessary, Secking other's opinion or advice to discuss
aspects of the job to improve work peformance.

= Hesitate, looks, or examines aspects of the task momentarily to

check progress before making appropriate changes.

Checks and monitor own perlormance and others work 1o ensure

meating poal.

= Demanstrating ingight into task perlarmance.

Example: Asks too many questions preventing lask progressing

(anxiety); Does not question enough and just ‘does it” making

mistakes. Asking questions like: *How is it going? Are you keeping

track of what's happening?”

Analyses

= Makes a closer inspection of a barriers to perfarmance.

= Takes time off tazk and puts an eMort into probleme sshing through
task potential or actual barriers.

= Synthesizes all information and thinks of poseible better altarnative
task options of strategies.

= Exarmple: Could oved analyss and not achieve outcdme; Dosg not
analyse enough and repeated barmiers in performance. Asking
fuestions Like: “What | going well? What is doing wiang? Wiy did it g
wirang? What got in the way? How big a problem was it?

Judges

= Makes informed decisions, drawing conclusions about performances.

= Decision is the best option of strategy, given physical, cognitive, and
peychological capabilities,

= Takes into consideration physical capabilities, extermal expectations,
and contextual factons (imitationg in resource, smdronmeant stc) to
make the best decisions.

= Example: Asking questions like “l& that the best decigion? Am | happy
with that? Did | do a good job? |8 the outcome Scceplable in terms of
quality and quantity for me and employers” expectations?
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NITIATING

z
3
E
8
o

PERFORM

Hlarts
= Baging task peformance.
= COMmim & eipected pam of the task or whole tasky routine n Tirme

o match expected performance / criteria at works' nule usa.

Stops

= Stops task parformance of routine.

= Slops at appropriate time — when needed for safety, 1o evaluate,
according o rules, W match plan, when requested o do 80,

= Rastans after intarmuption or sStopping. = Exampls: Stops belore task is dangerous 1o salf or others; linked to
= Examples: Leaves tasks unfinished, other people having to comple restart — gy stap for too long. S1ops &t the wrong time before 8 task
tasks; Does not S1amM tasks on time o theds is hesitation; necds ig compleled. Nol stopping o prevent fatigue.
prompts and cuess of when and how to stam.
Flows Continues

= The performance of wark tasks flows and has even performancse
o work hours.

gy transitions betwesen tasks and parts of tasks.

There are R Stopfstart varations of iInconsislancy.

This is abaut the copgnitive Now of tasks, rather than just the motor
perfarmance.

» Keeps performing using self-difected prampts.

« Compleles tasks and allocated hours of work 1o expected level
without undus prompling 1o Kesp going.

* Relurns to finish tasks and duties when intemupted, monitoring tasks

of priofities change.

Example: Leaving work sarly, not finishing allocated work tasks,

Persists
= Keeps going with work tasks and hours, even when peformance s
difficult or when problsms ariss, of mistakes are madsa.

Applies offort in attempling 1o finish tasks and hours of work.

Does not need prompling 1o generats the copnitive effort o try.
Motivated o engage i the Work 1o the best of their ability thioughout

- the task and the hours of work required.
. *“1!'“"“:5: f quL ey 31:"""'"'7- during work task. :'r":':“‘k i I requires prompting from team members to complete tasks. Emors in = Exampls: Work parformance is nol consistent with ability; on of
=TT at & higher output then another [compared 1o pre-illness).
pe - _ ok o L 3 a ' performance. Poor quality of work. work poal and tasks; exprosses lack of motivation; Gels defeated;
Errors in performance. Poor quality of work. -
Needs prompling (o generale the cognitive affon to try. Ermons in
performance. Poor quality of work.
Times Coordinates Adjusts

= Uges coffect and aven Speed 88 feqlifed by the task.
= Performs within expected of functional time frame.

= This is more about the motor control Siratepas.

= Examples: Ermors in timing of task pefformance.

= Smooth miugculéskeletal exdeciution of task 1o final sutput of work
task.

= Frea from tremors (dyskinesis), ow tone, flacoidity, hemiparesis,
ataxia, dyspraxia, dysarhria.

= Examples: clumsiness, dropping objects, muscle fatigue and
weakness, incoordinatbon Irom sifess

= Makes siiall of lafde Miusclulos keletal adjustmants 1 match the plan
{linked 1o calibrates).

= Makes small or large musculoskeletal sdjustmants @ match own
body demands.

= Examples: Stretch il uncomiorables in one position, breath
stressful situation.
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