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Abstract 

Estimating and explaining prognosis (i.e., a quantitative estimate of life expectancy) is 

important for people with advanced cancer. The aim of the work described in this thesis was 

to improve the way oncologists think and talk about prognosis in advanced cancer. This was 

done by evaluating the usefulness (prognostic significance and accuracy) of oncologists’ 

estimates of expected survival time, studying recommendations about the timing of 

discussions of prognosis, and evaluating a method for formulating and explaining prognosis. 

To evaluate the usefulness of oncologists’ estimates of expected survival time, data was 

collected from eight clinical trials including 2109 participants with advanced cancers of 

various types. Oncologists were asked at baseline to estimate the expected survival time of 

each individual participating patient (defined as the ‘median survival of a group of similar 

patients’). Each participating patient was then followed to determine their observed survival 

time. Oncologists’ estimates were well-calibrated (i.e., unbiased), imprecise (less often than 

not within one third of the observed survival time), and independently associated with 

observed survival times (in multivariable prognostic models). Simple multiples (1/4, 1/2, 2, 

and 3) of each estimate provided well-calibrated ranges to describe worst-case, typical, and 

best-case scenarios for survival for that individual. The benefits of formatting prognostic 

information as three scenarios for survival were discussed. 

A systematic review was conducted to summarise research addressing timepoints when 

discussions about prognosis between doctors and their patients with advanced cancer occur or 

should occur. Several key timepoints were identified: at first consultation after diagnosis; 

upon disease progression; when there were no further anti-cancer treatments; and, when 

referring to palliative care services. Preferences for the timing and content of discussions 

about prognosis were highly individualised, and such discussions needed to be tailored and 
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perhaps occur several times during the course of a person’s illness. It is important for doctors 

to identify appropriate timepoints to elicit each patient’s preferences for the type and amount 

of information desired, and to offer discussions about prognosis. 

To evaluate the clinical application of these findings, a web-based tool was developed to help 

oncologists estimate and explain worst-case, typical, and best-case scenarios for survival time 

for individuals with advanced cancer. The attitudes of 146 patients, 102 of their family 

members, and 140 healthcare professionals to this information about life expectancy, were 

evaluated in a single-arm clinical trial. Over 84% of patients, of family members, and of 

healthcare professionals found it useful to receive information about prognosis formulated as 

three scenarios for survival time. This trial provided strong evidence to support thinking and 

talking about prognosis in this way, and introduced a simple, freely accessible, web-based 

tool that oncologists could use routinely in their clinical practice 

(https://ctc.usyd.edu.au/3scenarios/). 

In conclusion, the work in this thesis provides new information about the: usefulness of 

oncologists’ estimates of expected survival time; recommended timing of discussions about 

prognosis; and methods for communicating information about prognosis. Improving the way 

oncologists think and talk about prognosis should help people affected by advanced cancer, 

because a better understanding of life expectancy should lead to better informed plans and 

decision making.  
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1 INTRODUCTION 

 

1.1 Rationale for the thesis 

I am a medical oncologist based in Sydney, Australia, and have found that one of the most 

challenging aspects of my job is discussing prognosis with people affected by advanced 

cancer. The majority of patients with advanced cancer participating in studies about their 

information preferences report wanting to know about their prognosis, but many do not 

receive this information.1 Many people with advanced cancer mistakenly believe that their 

cancers are curable and misunderstand the palliative intent of their treatment.2,3 This can lead 

to overly-aggressive care towards the end of life that may not align with patients’ goals, and 

may reduce their opportunities to plan financial and other affairs, and maximise time with 

significant others.4,5,6 I have seen first-hand the negative impacts that this can have on 

patients and their loved ones.  

There are many barriers to discussing prognosis, and there is limited training for oncologists 

on how to estimate and communicate prognosis. The lack of disclosure about prognosis 

reflects oncologists’ difficulties with formulating and communicating information about life 

expectancy.7 The motivation for my research was to help oncologists think and talk about 

prognosis, and ultimately help their patients make more informed decisions about treatment 

and end of life care. 

 

1.2 Aims and objectives 

The general aim of the work in this thesis was to help oncologists think and talk about 

prognosis with people affected by advanced cancer.  
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The specific objectives were to evaluate: 

1. The prognostic significance and accuracy (usefulness) of oncologists’ estimates of 

expected survival time (i.e., the “what”); 

2. The timing of discussions about prognosis in advanced cancer (i.e., the “when”); 

3. Methods that can be used to formulate and communicate prognosis with people 

affected by advanced cancer (i.e., the “how”). 

 

1.3 Selection of studies and outline of chapters 

This is a hybrid thesis, combining traditional chapters (introduction, background, discussion) 

with a series of published manuscripts. 

Chapter 2 provides a background for the research work presented in subsequent chapters. It 

covers both the importance of understanding prognosis in advanced cancer and the relevant 

background literature about estimating and communicating prognosis that preceded my 

research. 

Chapter 3 provides an overview of additional methodological considerations pertinent to the 

subsequent ‘Results’ sections in the published journal articles. 

Chapters 4, 5, and 6 collectively address objective 1, adding original data to the body of 

evidence evaluating the usefulness (i.e., accuracy, prognostic significance, and clinical 

application) of oncologists’ estimates of expected survival time. 

Chapter 4 is a published manuscript that helps oncologists understand the accuracy of their 

estimates of expected survival time. This pooled analysis of seven prospective studies 

challenges the commonly held belief that oncologists overestimate survival time by 
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determining the calibration of estimates of expected survival time, and of scenarios based on 

these estimates. 

Chapter 5 is a published manuscript that expands on this work, by evaluating the accuracy 

and prognostic significance of oncologists’ estimates in a specific cohort of people with 

recurrent ovarian cancer. 

Chapter 6 is a published commentary aimed at a clinical audience, highlighting the challenges 

associated with estimating life expectancy to determine eligibility for Voluntary Assisted 

Dying (VAD) in Australia. It aims to help clinicians understand what it means to identify 

people expected to live six months or less. 

Chapter 7 addresses objective 2 by describing the timepoints when discussions about 

prognosis should occur. It is a published systematic review of research regarding the 

recommended timepoints according to published guidelines, doctors, and patients. 

Chapter 8 addresses objective 3 and describes a clinical trial evaluating a web-based tool for 

estimating and explaining 3 scenarios for expected survival time to people affected by 

advanced cancer (patients, family members, and other healthcare professionals). The majority 

of study participants found this format of information on survival time helpful. 

Chapter 9 summarises the main findings of the thesis as a whole, and outlines the strengths 

and limitations of the work undertaken. It discusses the clinical implications of these 

findings, and proposes directions for future research. 
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2 BACKGROUND 

 

2.1 Introduction 

Despite many advances in the treatment of cancer, a person’s life expectancy is still often 

significantly shortened when they are diagnosed with advanced cancer. In Australia, the 5-

year survival rate of cancers in the advanced stage (stage IV) remains low: for example 32% 

(breast), 13% (bowel), and 3% (lung).8-10 For people with advanced cancer, the intent of 

treatment is usually not to achieve cure, but rather to improve or maintain quality of life and 

prolong life. 

 

Definition of ‘prognosis’ 

The term ‘prognosis’ can be used to describe several things, such as the general outlook of a 

person’s life after diagnosis, the likelihood of cure, or the anticipated symptoms and clinical 

sequelae as the cancer progresses. Patients with advanced cancer provided a variety of 

responses when asked how they understood the term ‘prognosis’, ranging from temporal 

survival, to impact on current quality of life and meaningful events or decisions.11 Some 

patients equated prognosis with life expectancy, discussing it in terms of  how much “time 

[they have] left.”5 This is consistent with how several quantitative research studies have 

defined prognostic understanding.12 For the purposes of this thesis, ‘prognosis’ is defined as 

“a quantitative estimate of life expectancy”.13  

 

2.2  The importance of understanding prognosis in advanced cancer 

Importance for people with cancer 

For the most part, people with cancer want information about their prognosis. In fact, Russell 
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and Ward found that patients rated prognostic information as the most important element of 

communication with their doctor, even more important than information about their diagnosis 

or treatment.1 Understanding the palliative nature of their treatment is important, because it 

may influence how patients weigh up the potential risks and benefits of certain therapies. It is 

particularly important for patients with a short prognosis for whom treatments may extend 

life by a few weeks or months, but may substantially worsen quality of life at the end of life. 

Understanding their prognosis allows patients to make informed decisions about their 

treatment, make plans for the future, and prioritise their remaining time with family and loved 

ones.14 Patients who were well informed about their prognosis made different decisions to 

patients who were less informed; they were more likely to choose less aggressive treatments 

and engage in advanced care planning.14 Communication about prognosis can also improve 

end-of-life care, for example by facilitating early engagement with palliative care and 

enabling people to die in their preferred setting.15 

 

Importance for family members and carers 

When family members and carers have an accurate understanding about prognosis, they are 

better positioned to participate in conversations about goals of care, advocate for patients' 

best interests, anticipate the expected outcome of terminal illness, and make informed 

decisions.16 Some may even need to act as surrogate decision makers, particularly when 

patients lose the ability to make their own medical decisions as their illness progresses. 

Having honest information about a person’s prognosis helps prepare carers for managing end-

of-life care at home and improves their quality of life during bereavement.17 

Carers also want prognostic information to moderate their own emotions and better plan for 

the ‘next phase’ (e.g., for treatment, for decline, for the end-of-life). Such contingency 

planning was associated with ideas of being a good caregiver, ‘doing everything you can’, 
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and making good decisions about care.18 

 

Importance for doctors 

Discussing prognosis with people affected by advanced cancer is an essential element of 

informed consent, and “the avoidance of [discussing] prognosis represents the shirking by 

physicians of not only a clinical responsibility, but also a moral responsibility.”19 The ethical 

principle of autonomy requires patients to have access to all information about their illness 

trajectory.20 Provision of prognostic information can also strengthen the doctor-patient 

relationship and promote trust by giving patients confidence that their doctor has, and will, 

tell them the truth.21 

Understanding a patient’s life expectancy also guides oncologists’ management 

recommendations, as they weigh the potential pros and cons of treatment options. Accurate 

estimation of prognosis can help inform whether anticancer treatment is likely to beneficial.22 

It is also useful when considering the role of adjunctive therapies or procedures such as 

pacemaker insertion, dialysis, or surgical procedures. 

Oncologists are also required to estimate life expectancy to determine clinical trial eligibility 

(e.g., life expectancy greater than three months); to complete life insurance policy payout 

forms; and, in some countries, to determine a person’s eligibility to access Voluntary Assisted 

Dying. 

 

2.3  How prognosis is estimated 

Prognosis and its estimation are both inherently uncertain. Oncologists usually draw 

information from a variety of sources to formulate a quantitative estimate of a patient’s life 

expectancy. Sources include overall survival times from published clinical trials, prognostic 
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tools, nomograms, real-world data from institutional databases, and previous clinical 

experience with similar patients. The ‘median survival time’ from a clinical trial is a common 

starting point when estimating survival. The median survival is the most common, 

quantitative, summary measure of survival time,23 meaning the length of time that 50% of a 

group would live longer than and 50% would live shorter than.  

 

Clinical trial and ‘real-world’ data 

Median overall survival times reported in pivotal clinical trials are often used as a basis for 

estimating survival. However, participants of clinical trials are often younger, have better 

performance status, and have fewer comorbidities than many ‘real-world’ patients, and their 

survival times are often longer as a consequence.24,25 Therefore, the median overall survival 

time from clinical trials may need to be adjusted according to individual patient factors in 

order to formulate a more realistic estimate of expected survival time in an individual who is 

not typical of those in the trial. Henselmans et al reported that oncologists introduced 

prognostic factors such as tumour biology, physical functioning, and response to past 

treatment when determining if a patient was likely to be better or worse off than the group 

“average.”7 

 

Prognostic tools 

The European Association of Palliative Care (EAPC) published recommendations on the use 

of prognostic markers for patients with advanced cancer. These recommendations were 

informed by eight studies examining different validated prognostic tools: the Terminal Cancer 

Prognostic Score, the Palliative Performance Scale, the Palliative Prognostic Index, and the 

Palliative Prognostic Score.22 Most of these tools used assessment of physical functional 

status as a core component. These tools have been validated in many studies, and consistently 
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found to be associated with subsequent survival time, but they vary in their complexity, 

subjectivity, and clinical utility. They have also only been validated in people with short 

survival times, measured in weeks to months, and may not be applicable to people with 

advanced cancer who have been recently diagnosed. Another prognostic tool is the website 

www.cancersurvivalrates.com, which provides cancer-specific survival rates based on 

epidemiological data from the US Surveillance, Epidemiology, and End Results (SEER) 

program.26 

 

2.4  Information needs of patients and caregivers 

People with cancer 

The majority of people with cancer in studies of information preferences wanted to know 

about their prognosis, even if the news might be distressing.1,27 In Fallowfield et al’s survey 

study of 1046 patients with cancer being treated palliatively, 85% reported wanting “as much 

information as possible [about their illness], good and bad.”28 Despite this, many will not ask 

about prognosis and prefer “their specialist just to tell”, leaving it up to the doctor to initiate 

this discussion.27 

Information phrased in positive terms (e.g., the chance of living 5 years, longest survival 

without treatment) tended to be slightly more desired than information phrased less positively 

(e.g., shortest survival without treatment).27 Maintaining hope was one of the most commonly 

preferred elements of discussions about prognosis.29-31 Patients wanted prognostic 

information to be disclosed in a straightforward, honest manner, to promote trust and 

effective decision making, as well to protect themselves from false expectations.30 

It is also important to remember that patient needs and preferences for information may 

change over time based on the progress of their illness, treatment response, decline in 
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performance status, and development of complications or other comorbidities.32 A survey of 

126 patients with metastatic cancer reported that 59% wanted to be told how long they had to 

live when first diagnosed, but 17% wanted their doctor to first check with them whether they 

wanted to discuss expected survival time, and 21% wanted to be told their life expectancy 

only if they directly asked.27 As such, discussions about prognosis probably need to be 

offered several times along the course of a patient’s illness and may need to be done with a 

staged approach, depending on the situation and the patient’s preferences. Communication 

between oncologists and their patients is complex and should be carefully contextualised. 

 

Caregivers 

For family members and caregivers studied, almost all wanted some information about 

prognosis, despite knowing it could be highly distressing.33 The preferred type and amount of 

information may differ between people living with cancer and their caregivers, further adding 

to the challenges. In fact, an Australian qualitative study found that most caregivers of people 

living with cancer wanted more information about prognosis than the person they were caring 

for, in order to gain greater certainty, to care effectively, help manage their own emotions, and 

to be better able to plan for the future.18 Caregivers expressed the need to know what to 

expect, to help them ‘hope for the best, and plan for the worst’. Importantly however, there 

was still a wide range of information preferences, ranging from those who never wanted to 

talk about prognosis, to those who wished to have more regular conversations about the 

patient’s outlook.18 

 

Impact of cultural contexts 

It is important to recognise cultural differences in attitudes towards truth-telling and 

prognostic disclosure. In many cultures, the family is the strongest support system and 
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expected to provide a high level of psychological support, including ‘bearing the burden’ of 

discussing prognosis. Mystakidou et al found in some European (Spain, Italy, Greece), 

Middle-Eastern (Saudi Arabia, Egypt) and Asian countries (China, Singapore, Japan), 

attitudes towards information disclosure are different from the Northern European or Anglo-

Saxon model.34 In studies examining the attitudes regarding prognostic disclosure from 

different cultural groups, although the majority of non-informed patients suspected the nature 

of their disease, many did not want to receive additional information, or preferred their 

families handle such matters. Others believed serious prognoses should not be routinely 

disclosed to the patient, and only in special circumstances.35,36 Blackhall et al’s study of 

attitudes of different ethnic groups towards disclosure of prognosis in the terminally ill found 

that Korean Americans (35%) and Mexican Americans (48%) were less likely than African 

Americans (63%) and European Americans (69%) to believe that a patient should be told of a 

terminal prognosis, holding more of a family-centred model of medical decision making 

rather than a patient autonomy model.37 

 

2.5  Discussing prognosis with people affected by advanced cancer 

Do oncologists discuss prognosis? 

A 2007 systematic review found that although most doctors in those studies believed patients 

should be told their prognosis, in practice many avoided such discussions.38 An Australian 

study of audio-recorded initial consultations between 118 patients with incurable cancer and 

their 9 oncologists found that approximately half (58%) of the patients were told something 

about their life expectancy.39 Epstein et al’s study of 178 patients with advanced cancers 

whom their oncologists expected to die within six months found only 23% of the patients 

reported recent discussions of prognosis, 38% reported only past discussions, and 38% 



24 
 

reported never having a discussion about prognosis.3 Studies from Spain, Japan, Hong Kong, 

and Greece (referred to as ‘non-Anglo Saxon’ countries) reported some doctors at least 

partially agreeing with the idea of not telling patients they were dying.38 

 

When do discussions occur? 

A survey of oncologists from Australia and New Zealand reported several triggers for starting 

a conversation about prognosis: at initial consultation; following disease progression; when 

no further systemic anticancer therapy was planned; when the estimated prognosis was less 

than 6 – 12 months; when a patient directly asked; and when a patient was hospitalised.40 In 

addition to these timepoints, the 2007 ‘Australian Clinical Practice Guidelines for 

communicating prognosis with adults in the advanced stages of a life-limiting illness’ 

recommends discussing prognosis when a treatment decision needs to be made, if there are 

expectations that are inconsistent with clinical judgement, and when referring a patient to 

palliative care services.41 Despite this, many oncologists reported disclosing prognostic 

information only when their patient directly asked.42,43 

 

How do oncologists discuss prognosis? 

There are many different ways that oncologists explain prognosis to their patients. Some 

oncologists provide a point estimate (i.e., a median, or a survival rate at a particular 

timepoint), often quantified by a range.23,40 A survey of 238 oncologists and general 

practitioners from Norway found that 43% would communicate prognosis to a hypothetical 

patient using the median survival time or percentiles (e.g., “half will still be alive after 4 

years”), and 15% would use probabilities (e.g., “80% chance [of being alive at a certain time 

point]”).23 Some provided a range of general time frames without numbers, for example 

“weeks to months”, or “months to years”.40 Henselmans et al’s observational study of 
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consultations between oncologists and patients with advanced cancer found there was almost 

always explicit mention of indeterminacy or emphasis on the wide range (e.g., “could be 4 

months, could be 3 years”).7  

Some oncologists preferred to provide qualitative estimates such as whether it was likely or 

unlikely the patient would experience a future personal event such as a birthday, or discuss 

lucky outliers (“some may in fact survive for very long”).7,23,40 Some used graphical 

illustrations, for example survival curves, to communicate variation in survival times, but this 

remained a relatively small minority (11%).23 

Our team has proposed a method of presenting prognostic information as worst-case, typical, 

and best-case scenarios for survival using simple multiples of the estimated median 

survival.44-47 Providing a range of prognostic estimates in the form of three scenarios for 

survival achieves a good balance between being realistic and conveying hope, allowing 

patients to plan for the worst, but maintain hope for the best. Further details about this 

method of formulating prognostic information are discussed in Chapter 3. 

 

Interventions or tools that assist discussions about prognosis 

A systematic review of interventions aiming to improve communication of prognosis to adult 

patients found three broad types of intervention: educational; patient-mediated; and palliative 

care led.48 

Educational interventions for doctors included lectures, videos, and coaching sessions with 

role-playing. Patient-mediated interventions included question prompt lists, patient coaching, 

or communication support programs. In Clayton et al’s randomised trial, a question prompt 

list given to patients prior to their initial consultation with an oncologist increased the 

frequency of questions about prognosis.49 The VOICE trial (Values and Options in Cancer 
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Care) evaluated individualised communication training and question prompt lists for 

oncologists and patients. This improved patient-centred communication, but not the 

prognostic awareness of patients.50 Palliative care led interventions included consultations for 

the patient with a multidisciplinary team comprising of a palliative care physician and nurse, 

social worker, chaplain, and other disciplines as needed. 

All three types of interventions have been shown to improve communication behaviours, 

improve trust in doctors, help patients ask questions about prognosis, and improve 

satisfaction of care.48 However, these interventions attempted to improve communication 

broadly, and there is limited evidence of their specific effects on communicating prognosis. It 

is also unclear whether increasing the frequency, length, or quality of prognostic discussions 

improves prognostic awareness. 

 

2.6  Prognostic awareness 

Prognostic awareness refers to a patient’s level of understanding of their prognosis and likely 

illness trajectory. In advanced cancer, this means awareness of the terminal nature of the 

disease and associated life expectancy. This can be assessed in a number of ways, for 

example by asking patients to quantify the chance that their cancer will be cured, to estimate 

their life expectancy, or to express the seriousness of their illness.51 

The mean prevalence of accurate prognostic awareness in a large international meta-analysis 

including 11,326 participants with advanced cancer was 49% (range 5 to 86%).12 A recent 

integrated literature review found that 11 of the 14 papers reported the majority (i.e., more 

than 50%) of participants with advanced cancer had inaccurate prognostic awareness. 

Hypothesised explanations for this discordance included not being informed of their 

prognosis, not accurately interpreting the information, and not accurately retaining the 
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information.14 In a longitudinal cohort study of people with advanced cancer, Loucka et al 

found that prognostic awareness did not change significantly over a six month period.51 It is 

possible that some patients choose to keep inaccurate views about their prognosis as part of 

their coping methods or personality traits.20,51 

 

Can prognostic awareness be harmful? 

A systematic review of studies investigating the association between prognostic disclosure 

and psychological outcomes found depressive symptoms were less prevalent among 

respondents perceiving a worse prognosis after a full (versus no or brief) discussion about life 

expectancy.2 Findings regarding the impact of prognostic disclosure on anxiety were mixed, 

with some studies finding no differences52-54 whilst others found greater levels of anxiety and 

distress.55 Despite many doctors’ concerns of the impact of prognostic disclosure to the 

doctor-patient therapeutic relationship, studies either showed a positive association with 

communication and therapeutic alliance, or no significant change.2 Literature examining 

potential associations between prognostic disclosure and psychological outcomes is limited 

and of varying quality, and most point to either no or positive associations.2 

 

2.7  Barriers to discussing prognosis 

The barriers to communication about prognosis can be grouped into three main categories: 

doctor-related, patient-related, and system-related.56 

Many oncologists have reported that they lack the skills and confidence to initiate discussions 

regarding prognosis and some fear that they will be held accountable for an inaccurate 

estimate.20,57-59 Some doctors reported worrying that discussing prognosis may upset their 

patients and cause them to lose hope.58 Others feared that patients will view them less 
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favourably, or might feel that they have ‘given up on them.’20,60,61 Oncologists may also avoid 

these discussions due to their own desires to remain hopeful and maintain wishful thinking.62 

Qualitative studies of patient-related barriers reported a preference for optimism and 

maintaining hope, using avoidance as a coping mechanism, and feeling emotionally 

unprepared, as possible reasons for patients not wanting to discuss prognosis.63 Although 

personal autonomy and full disclosure are major ethical principles underpinning Western 

medicine, collectivist cultures such as those found in Asia, Latin America, and the Middle 

East view family members as a part of a collective ‘unit’.64 Some family members may 

request doctors withhold information and avoid discussing prognosis with patients.20 Some 

patients may prefer that doctors discuss their treatment and prognosis with other members of 

their family, rather than with them personally. 

System-related barriers include lack of training and lack of time during clinic 

consultations.20,58 The way in which clinical care is organised, prioritised, and delivered at an 

institutional level influences opportunities to initiate these discussions.63 Doctors may feel 

that in the limited allocated appointment time, discussing prognosis is not as high of a priority 

as discussing different treatment options, side effects, and other logistical details. 

 

2.8  Areas requiring further research 

Oncologists need to better understand the accuracy and significance of their estimates of 

expected survival time. Studies evaluating the accuracy of doctor’s estimates of life 

expectancy have generally been in hospice settings including patients with life expectancies 

of only a few weeks.65,66 There is little prospective data on the accuracy of oncologists’ 

estimates of survival times for people with advanced cancer typically seen in oncology 

outpatient clinics, who generally have survival times of months to years. 
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Many oncologists report the optimal timing of discussions about prognosis to be challenging, 

as this may vary not only between patients, but also within a given individual over time. 

Research is needed to identify and understand recommended timepoints to discuss prognosis, 

and when these discussions are occurring in studies involving communication of prognosis. 

A number of studies have demonstrated the efficacy of interventions in prompting more 

frequent discussions of prognosis.20 One example is the Serious Illness Care Program (SICP), 

an intervention that includes training, coaching, and prompting oncologists; information for 

patients and their families/caregivers; and tools for identifying suitable patients and 

prompting conversations with them.4 However, building such complex interventions into 

health care practice systems is complicated and requires significant resources.67 There is a 

need for simple and pragmatic interventions to ensure more widespread uptake in routine 

clinical practice.  
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3 METHODOLOGICAL CONSIDERATIONS 

 

3.1  Thinking about survival data 

Survival data can be thought about in two major ways: as binary data (whether someone is 

alive or dead at a given timepoint), or as continuous data (the duration of time they lived). 

The latter is referred to as ‘time to event’ data and is commonly used as a primary outcome 

measure in cancer clinical trials.  

Survival times for people with advanced cancer are not normally distributed. They are 

commonly skewed to the right (towards longer survival times) as the minimum survival time 

can be no shorter than zero, but there may be a small number of outliers that live markedly 

longer than expected (Figure 1). Because of this, the median survival time (which measures 

the central location of the distribution of data) is used more often by doctors and in clinical 

trials rather than the average or mean, as it is less impacted by outliers. 

Figure 1. An example of a typical survival curve with positive (right-sided) skew. 

 

The most common method of displaying survival data in oncology is the Kaplan-Meier 

survival plot. This summarises the proportion of participants surviving a given length of time 

or longer. Figure 2 shows an example of a Kaplan-Meier survival plot; the x-axis indicates 
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time and the y-axis indicates the proportion of the sample alive, that has not yet experienced 

death, also known as the survival probability. At time zero on the x-axis, the survival 

probability is 100%. The plot remains horizontal over the time period in which no deaths 

have occurred, followed by a vertical “drop” (step) when one or more deaths occur. The size 

of the drop reflects the proportion of participants followed at least that long who died at that 

time point. These plots are often referred to as survival ‘curves’ despite being made up of a 

series of linear steps. 

Figure 2. Example of a Kaplan-Meier survival plot. 

 

Kaplan-Meier survival plots can be used to determine the proportion of participants who 

remain alive at a given point in time. For example, 50% on the y-axis represents a survival 

probability of 50%, also known as the median. If all participants were followed until death, 

with none censored, then the median is the time when 50% of the group were still alive and 

50% had died. In Figure 2, the median survival time is approximately 8 months. 

Many survival plots in clinical trials including participants with advanced cancers follow an 

approximately exponential distribution.44,47,68 This means events (or deaths) occur 

independently and randomly in a constant proportion of those surviving at any given time. 
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The median survival is the time taken for the group to be halved (half alive, half dead), and in 

an exponential distribution, this time is constant along the whole curve and analogous to the 

half-life of radioactive decay.47 Therefore, in an exponential survival distribution, the 

proportion of participants remaining alive after two half-lives is 25%, after three half-lives is 

12.5%, and after four half-lives is 6.25%. 

Based on this principle, and examination of survival curves from systematic reviews of trials 

using chemotherapy in advanced cancer, we hypothesised that certain multiples of the median 

of a survival curve (i.e., the “half-life”) could be used to approximate given percentiles of the 

curve in an approximately exponential distribution (Figure 3).  

For example: 

• The 90th percentile is approximated by 1/4 x median 

• The 75th percentile is approximated by 1/2 x median 

• The 25th percentile is approximated by 2 x median 

• The 10th percentile is approximated by 3 x median. 
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Figure 3. Percentiles on a survival curve and the multiples of the median that can be used to 

estimate them. 

 

Stockler and colleagues proposed that these percentiles provided a useful basis for ranges that 

define three scenarios for survival time.47 This is illustrated in Figure 3 and described below: 

• the 90th percentile (the time when 90% of a group were alive and 10% had died) 

represents the upper bound of a ‘worst-case scenario’, including the shortest 10% of 

survival times, 

• the 75th percentile (when 75% were alive) and 25th percentile (when 25% of people 

were alive) represent the lower and upper bounds of a ‘typical scenario’ (middle 50% 

of survival times), and 

• the 10th percentile (when 10% were alive and 90% had died) represents the lower 

bound of a ‘best-case scenario’, including the longest 10% of survival times. 
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3.2 Estimating prognosis 

When a doctor is asked to estimate an individual patient’s expected survival time, it can be 

helpful to estimate the median survival for a group of similar patients. Providing this single 

number estimate to a patient is not recommended because it implies unwarranted precision 

and can be misinterpreted. Many people without statistical knowledge interpret a “median 

survival of 6 months,” as implying that most individuals live for approximately 6 months, not 

understanding that this is the length of time that 50% are expected to live longer than and 

50% are expected to live shorter than. Others interpret a median survival time as a hard 

maximum or limit (“I was told I had 6 months to live”). Single point estimates do not capture 

the inherent uncertainty of prognostication or life expectancy, and give no indication of the 

possibility of long term survival that can provide realistic hope, or of short survival that is an 

equally realistic possibility.  

Kiely et al assessed the accuracy of oncologists’ estimates of expected survival time (EST), 

defined as “the median survival of a group of similar patients”, in people with advanced 

cancer. The survival plot for estimates of EST approximated the plot of observed survival 

times, except that the estimated times were aggregated at particular multiples, e.g. 3, 6, 9, 12, 

and 18 months (Figure 4).44 
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Figure 4. Kaplan-Meier curves of observed survival and estimated survival times. 

 

Simple multiples (1/4, 1/2, 2, and 3) of the oncologists’ estimates of EST provided reasonable 

approximations of the proposed percentiles for worst-case, typical, and best-case scenarios 

for survival.44 

• 6% lived ≤1/4 x EST (close to the a priori hypothesis of 10%) 

• 63% lived between 1/2 to 2 x EST (close to the a priori hypothesis of 50%) 

• 14% lived ≥ 3 x EST (close to the a priori hypothesis of 10%) 

Based on this observation, and others, we have proposed that the same simple multiples (1/4, 

1/2, 2, and 3) used to estimate three scenarios from the median of an overall survival curve 

are a reasonable basis for estimating these scenarios from an oncologist’s estimate of median 

survival for a group of similar patients. This proposal has been further evaluated and 

validated in studies of people with advanced gastric, breast, and non-small cell lung cancer.68-

70 Providing ranges for three possible scenarios for survival time conveys more meaningful 

information to patients than a single point estimate, and accurately conveys the inherent 

uncertainty of survival estimates. 
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3.3 Measuring accuracy of doctors’ estimates 

‘Accuracy’ is a broad term that can have many definitions, but generally refers to the 

proximity of an estimate or measurement to its true value. Higginson et al asked doctors to 

estimate the minimum and maximum expected survival time for patients and defined an 

estimate as accurate if the observed survival time was within the minimum to maximum 

range.71 Fairchild et al defined accuracy as an estimate within 30 days of the observed 

survival.72 For the purposes of this thesis, we have defined accuracy in terms of ‘calibration’ 

and ‘precision’. 

Calibration refers to the measurement of variation from a known standard.73 It can be used 

to describe the degree of systematic error or bias. The greater the degree of systematic error, 

the poorer the calibration. In this thesis, oncologists’ estimates of expected survival time are 

judged to be well-calibrated if the proportion of estimates that are greater than the observed 

survival time is approximately equal to the proportion shorter than the observed survival time 

(i.e., oncologists neither systematically over-estimate nor under-estimate observed survival 

time). 

Precision refers to the quality of being exact.74 In this thesis, it refers to the proximity of 

estimates to actual observed outcomes. An estimate of survival for an individual patient is 

defined as precise if it falls within a pre-specified range of the observed survival for that 

patient. In chapters 4 and 8, oncologists’ estimates of expected survival time are considered 

accurate if they are within 0.67 to 1.33 times the observed survival time. This definition was 

chosen for comparability with previous studies.44,47,68 The range 0.75 – 1.33 was used in 

chapter 5 because it is symmetrical on a logarithmic scale which is more appropriate for a 

ratio of two values (estimated : observed). Both ranges for accuracy are proportional to the 

observed survival time (relative), so when expressed on an absolute linear scale (time), they 
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will be narrower when the observed survival is short and wider when the observed survival is 

long, reflecting the increasing uncertainty associated with longer survival times and 

estimates. 

 

3.4  Measuring associations between potential prognostic factors and outcomes 

In chapters 4 and 5, associations between predictor variables (e.g., patient characteristics) and 

outcomes (e.g., observed survival times) were assessed by Cox proportional hazards 

regression models. When necessary, continuous variables were divided into logical categories 

based on commonly accepted cut-points (neutrophil/lymphocyte ratio <5 and ≥ 5), or using 

statistical methods, for example selecting a cut-point that minimised the P-value of a log-rank 

test comparing two groups defined by the cut-point.75 In general, variables with a P-value 

<0.05 in univariable analysis were included as candidates for inclusion in multivariable 

analysis. Using backward selection, non-significant variables were removed one at a time 

until all remaining variables were significant at P <0.05. 

In chapter 8, associations between participants’ baseline characteristics and responses to 

survey questions were assessed with simple linear regression and Pearson’s correlation 

coefficients. 

 

3.5 Study-specific questionnaires 

The questionnaires used in the study in Chapter 5 for quality of life analysis were chosen by 

the investigators of the main Gynaecologic Cancer Intergroup (GCIG) Symptom Benefit 

Study.76 These validated questionnaires were the European Organisation for Research and 
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Treatment of Cancer Quality of Life Questionnaire Core and ovarian cancer modules (QLQ-

C30 and QLQ-OV28).77,78 

The study-specific questionnaires used in the study in Chapter 8 were developed by the 

investigators. They included a series of study-specific statements and 5-point Likert scales to 

elicit attitudes to each statement (strongly agree, agree, unsure, disagree and strongly 

disagree). Levels of anxiety, hope, and optimism were measured using validated 

questionnaires: the Short State Trait Anxiety Inventory (STAI);79 Herth Hope Index;80 and the 

Life Orientation Test Revised LOTR)81. Printed patient questionnaires were provided to 

consenting participants after an iTool consultation (a consultation where a web-based tool 

was used to estimate and communicate prognosis) and were returned within 14 days via post 

(using stamped, self-addressed envelopes provided) or in person into a sealed collection box 

at their next scheduled clinic visit. A member of the research team contacted the participant in 

the two weeks following their iTool consultation to remind them to complete the 

questionnaire, assist with any problems encountered completing it, and provide the option of 

completing the questions over the phone. Family members who were also present during an 

iTool consultation were asked to complete a printed questionnaire, and these were also 

returned within 14 days either in person or by post. Other health professionals were sent the 

study information, the health professionals’ questionnaire, and the 1 page printed summary of 

the information about life expectancy along with the oncologists standard consultation letter. 

Health professional questionnaires were returned by post, email or fax within four weeks. 

Family members and health professionals were not sent reminders to return questionnaires. 

The oncologist questionnaires were completed electronically at the end of each consultation 

in which the iTool was used. 
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4 ACCURACY OF ONCOLOGISTS’ ESTIMATES OF EXPECTED SURVIVAL 
TIME IN ADVANCED CANCER 

 

Overview 

Many oncologists lack confidence in estimating an individual patient’s life expectancy, and 

uncertainty regarding the accuracy of their estimates is a key barrier to initiating discussions 

of prognosis.82 It is a commonly held dogma that “oncologists are overly optimistic with their 

patients and tend to over-estimate survival,”83 making it difficult for patients to prepare for 

the future and make informed decisions about treatments. 

It is therefore important to understand the accuracy (i.e., calibration and precision) of 

oncologists’ estimates of expected survival time. This published manuscript evaluated the 

usefulness of oncologists’ estimates of survival for patients with advanced cancer in a pooled 

analysis of 7 prospective studies. It also determined the calibration of worst-case, typical, and 

best-case scenarios based on simple multiples of the oncologists’ estimates of expected 

survival time. 
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Abstract 

Background: To evaluate the claim that oncologists overestimate expected survival time (EST) in advanced cancer.

Methods: We pooled 7 prospective studies in which observed survival time (OST) was compared with EST (median survival in a group 
of similar patients estimated at baseline by the treating oncologist). We hypothesized that EST would be well calibrated (approxi
mately 50% of EST longer than OST) and imprecise (<30% of EST within 0.67 to 1.33 of OST), and that multiples of EST would provide 
well-calibrated scenarios for survival time: worst-case (approximately 10% of OST <1/4 of EST), typical (approximately 50% of OST 
within half to double EST), and best-case (approximately 10% of OST >3 times EST). Associations between baseline characteristics 
and calibration of EST were assessed.

Results: Characteristics of 1,211 patients: median age 66 years, male 61%, primary site lung (40%) and upper gastrointestinal (16%). 
The median OST was 8 months, and EST was 9 months. Oncologists’ estimates of EST were well calibrated (50% longer than OST) and 
imprecise (28% within 0.67 to 1.33 of OST). Scenarios for survival time based on simple multiples of EST were well calibrated: 8% of 
patients had an OST less than 1/4 their EST (worst-case), 56% had an OST within half to double their EST (typical), and 11% had an 
OST greater than 3 times their EST (best-case). Calibration was independent of age, sex, and cancer type.

Conclusions: Oncologists were no more likely to overestimate survival time than to underestimate it. Simple multiples of EST 
provide well-calibrated estimates of worst-case, typical, and best-case scenarios for survival.

It is a commonly held belief that doctors overestimate survival 
times for people with advanced cancer, but this is largely based 

on research in palliative care settings including people with very 
short survival times (measured in days to weeks) (1-3). However, 
several studies including people with longer survival times 
(measured in months to years) reported that oncologists’ esti
mates were well calibrated, that is, they were just as likely to 

overestimate survival as they were to underestimate it (4-6). To 
provide stronger evidence about the calibration of oncologists’ 
estimates of survival times, larger numbers of people with a 
range of advanced cancer types and wider ranges of survival 
times are needed, where the oncologists estimated patients’ 
expected survival times at baseline and these patients were sub

sequently followed up to determine their observed survival 
times.

The accuracy of oncologists’ estimates of survival time has 

been reported to range from 10% to 40%, depending on the type 

of estimate and the definition used for accuracy (7-9). For exam

ple, Higginson et al. asked health care professionals to estimate 
the minimum and maximum expected survival time (EST) for 

individual patients and defined an estimate as accurate if the 

observed survival time (OST) was within the minimum to maxi

mum range (8). Fairchild et al. defined accuracy as an estimate 

within 30 days of the observed survival (7), and a number of other 
studies have used the definition of an estimate within 33% of the 

observed survival (9-13).
Studies in advanced cancer have reported that most patients 

wanted information about their EST, including specific scenarios, 

such as a longest survival with treatment, an average survival, 

and a shortest survival without treatment (14-16). In previous 

Received: August 13, 2023. Revised: October 29, 2023. Accepted: November 7, 2023 
# The Author(s) 2023. Published by Oxford University Press.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/ 
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.  
For commercial re-use, please contact journals.permissions@oup.com 

JNCI Cancer Spectrum, 2023, 7(6), pkad094  

https://doi.org/10.1093/jncics/pkad094 
Advance Access Publication Date: November 14, 2023 

Article   

D
ow

nloaded from
 https://academ

ic.oup.com
/jncics/advance-article/doi/10.1093/jncics/pkad094/7420219 by guest on 06 D

ecem
ber 2023

https://orcid.org/0000-0001-6744-2717
https://orcid.org/0000-0003-3793-8724
https://orcid.org/0000-0002-1662-3523


work, we showed that certain percentiles of an overall survival 
(OS) curve can be used to define ranges representing best-case, 
worst-case, and typical scenarios for survival time (4,17). For 
example in Figure 1, the 90th percentile, when 90% were still alive 
and 10% had died, could be considered the upper limit of a range 
for a worst-case scenario (shortest 10% of survival times), and the 
10th percentile, when 10% were still alive and 90% had died, could 
be considered the lower limit of a range for a best-case scenario 
(longest 10% of survival times). The interval between the 75th and 
25th percentiles (middle 50% of survival times) could be consid
ered a range for a typical scenario. In previous work, we have also 
shown that simple multiples (0.25, 0.5, 2, and 3) of an OS curve’s 
median can be used to estimate these percentiles (4,17-20). These 
same simple multiples can be applied to an oncologist’s estimate 
of an individual patient’s EST, defined as the median survival in a 
group of similar patients, to provide individualized scenarios for 
survival time. In a recent study in which oncologists explained 
prognosis to patients with advanced cancer expressed as worst- 
case, typical, and best-case scenarios, we found that 91% of 
patients and 91% of family members found it helpful to receive 
prognostic information in this format (17). This prognostic infor
mation will be most useful to patients if it is accurate, and of lim
ited use if oncologists consistently overestimate survival.

The aim of this study was to evaluate the usefulness of oncol
ogist estimates of survival by exploring the widely reported claim 
that oncologists consistently overestimate survival time in 
advanced cancer. We did this by determining the calibration of 
EST, and of scenarios based on these estimates, in 7 prospective 
studies including EST and OST.

Methods
We pooled data from 7 studies that included patients with 
advanced cancer attending oncology clinics mostly in Australia 
(4,13,17,21-24). These studies were selected because in each the 
patient’s oncologist estimated that patient’s EST at baseline 
(defined as the estimated median survival time in a group of similar 
patients), and patients were subsequently followed to determine 
their OST. The EST did not necessarily have to be communicated to 
the patient. We compared each patient’s EST with their OST. Each 
patient’s oncologist recorded the patient’s age, sex, Eastern 
Cooperative Oncology Group (ECOG) performance status, and 

cancer type. Study procedures followed were in accordance with 
the ethical standards of the Helsinki Declaration, and informed 
consent and approval by the health research ethics committee at 
all participating sites were previously obtained.

Accuracy is a widely understood but variably defined term. 
For the purpose of this study, we conceptualized accuracy in 
terms of calibration and precision. Our primary objective was to 
determine the calibration of oncologists’ estimates of EST, 
defined as the proportion of patients with an EST longer than 
their OST (proportion where oncologists overestimated survival). 
We expected oncologists’ EST to be well calibrated (ie, approxi
mately equal proportions [50%] of estimates being longer than 
the OST and shorter than the OST). We also evaluated the pro
portion of patients with a “precise EST,” which was defined as an 
EST within 0.67 to 1.33 times the OST for comparability with pre
vious studies (4). We used prior research to hypothesize that less 
than 30% of estimates would meet this definition (5,6,25). We 
explored whether the calibration and precision of oncologists’ 
estimates of EST varied according to the length of EST or baseline 
characteristics of patients (age, sex, cancer type, length of EST, 
and receipt of a trial intervention or standard of care). We 
hypothesized that there would not be important associations 
between these variables.

Additionally, we evaluated the calibration of scenarios for sur
vival time on the basis of simple multiples of the EST. Using our 
previous findings (17,18), we hypothesized the following:

• Approximately 10% of patients would live shorter than one- 
quarter of their oncologist’s estimate (ie, OST/EST <0.25), cor
responding to a worst-case scenario. 

• Approximately 50% of patients would have a survival time 
within half to double their oncologist’s estimate (0.5 � OST/ 
EST � 2), corresponding to a typical scenario. 

• Approximately 10% of patients would live longer than three 
times their oncologist’s estimate (OST/EST >3), correspond
ing to a best-case scenario. 

Statistical analysis
Associations between oncologists’ estimates of EST and baseline 
patient characteristics were assessed with univariable Cox 
regression. For each patient, we calculated the ratio of the OST to 
their oncologist’s EST and used the Kaplan–Meier distribution of 

Figure 1. Survival curve percentiles and their corresponding scenarios. This curve comes from an unrelated study of patients with advanced breast 
cancer (18).
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the ratio (OST/EST) to account for censored observations 

(patients still alive at their last follow-up). A 2-sided P value of 

less than .05 was considered statistically significant. Statistical 

analyses were done using R version 4.0.4.

Results
In total, there were 1,211 patients from 7 studies published 

between 2006 and 2022 (Table 1). The characteristics of the 

patients are summarized in Table 2. The median age was 
66 years, and the majority (61%) were male. The median EST was 
9 months (interquartile range ¼ 6–12, absolute range ¼ 2–96). The 
median OST was 8 months (interquartile range ¼ 4–15, absolute 
range ¼ 0.03–62).

As hypothesized, oncologists’ estimates of EST were perfectly 
calibrated: 50% of patients had an EST longer than their OST 
(95% CI ¼ 47% to 53%), and 28% of patients had a “precise EST” 
(95% CI ¼ 25% to 31%). The calibration of oncologists’ estimates 
of EST did not vary greatly according to length of EST (Figure 2), 
except for those with EST of more than 20 months, in whom 60% 
of EST were longer than the OST. The precision of oncologists’ 
estimates of EST also did not vary greatly according to length of 
EST (Figure 3). There were no significant associations between 
the calibration of oncologists’ estimates and the baseline charac
teristics of patients in univariable analyses (Table 3).

The proportion of patients with OSTs falling within prespeci
fied ranges for the 3 scenarios corresponded closely with our a 
priori hypotheses: 8% (95% CI ¼ 7 to 10) of patients (hypothesis ¼
10%) lived shorter than one-quarter of their oncologist’s estimate 
(OST/EST <0.25) corresponding to a worst-case scenario; 56% 
(95% CI ¼ 53 to 59) of patients (hypothesis ¼ 50%) lived within 
half to double their oncologist’s estimate (0.5�OST/EST � 2) cor
responding to a typical scenario; and 11% (95% CI ¼ 8 to 13) of 
patients (hypothesis ¼ 10%) lived longer than 3 times their oncol
ogist’s estimate (OST/EST >3) corresponding to a best-case sce
nario.

Discussion
This study brings together prospectively collected, individualized 
predictions of EST in more than 1,000 patients with advanced 
cancers who were rigorously followed, allowing formal compari
sons with OST. We present the largest pooled analyses compar
ing oncologists’ estimates of EST with OST of patients with 
advanced cancer attending oncology outpatient clinics. 
Oncologists’ estimates of EST were remarkably well calibrated, 
with exactly 50% of estimates being longer (or shorter) than the 
observed survival times, that is, oncologists were equally likely to 
overestimate survival time as they were to underestimate it. We 
also found that simple multiples of the oncologists’ estimates of 

Table 2. Patient characteristics (N¼ 1,211)

Characteristic No. (%)

Median age, years (range) 66 (16-92)
Sex, male 739 (61)
ECOG performance statusa

0 254 (27)
1 576 (61)
2 111 (12)
3 5 (0.5)

Cancer type
Lung 485 (40)
Upper gastrointestinal 189 (16)
Colorectal 110 (9)
Breast 67 (6)
Other 360 (30)

Treatment group
Experimental 404 (33)
Control 469 (39)
Routine clinical practice 338 (28)

Estimated survival time
<4 months 79 (7)
4–8 months 334 (28)
>8–12 months 280 (23)
>12–16 months 327 (27)
>16–20 months 76 (6)
>20 months 115 (9)

Observed survival time
<4 months 302 (25)
4–8 months 283 (23)
>8–12 months 178 (15)
>12–16 months 167 (14)
>16–20 months 117 (10)
>20 months 164 (14)

a Not available for 265 patients. ECOG ¼ Eastern Cooperative Oncology 
Group.

Figure 2. Percentage of patients with expected survival time longer than observed survival time (calibration) according to length of expected survival 
time. EST ¼ estimated survival time; mths ¼months; N ¼ number of patients; OST ¼ observed survival time. Box represents the percentage and 
whiskers represent the 95% confidence intervals.
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EST provided well-calibrated predictions of worst-case, typical, 

and best-case scenarios for survival, a format preferred by 

patients seeking prognostic information (17).
Our findings are contrary to those reported by Glare et al. in a 

systematic review of physicians’ estimates of survival time in 

1,563 patients deemed “terminal” or referred for hospice admis

sion. Doctors’ clinical predictions of survival in Glare’s review 

were generally overoptimistic, that is, ESTs were longer than 

OSTs (3); however, the median OST was 29 days. Many other 

studies supporting the dogma that oncologists’ estimates are 

“almost always optimistic” (26) are similarly based on studies of 

patients with very short survival times of usually less than 1 

month (1,27,28). Our data did not show evidence of systematic 

overestimation or underestimation, even in those with an 

expected survival time of less than 4 months. However, our study 

included no patients with an expected survival time of less than 

2 months.

As hypothesized, oncologists’ estimates were imprecise, with less 
than 30% of EST within 33% of the OST, similar to other studies (10- 
12,25). Given the inherent variability of survival time, it is unrealistic 
to expect point estimates of survival time to be any more precise 
(29). However, simple multiples of the oncologists’ estimates pro
vided remarkably well-calibrated ranges corresponding to worst- 
case (approximately 10% of patients), typical (50% of patients), and 
best-case (approximately 10% of patients) scenarios for survival.

The oncologists in this study did not consistently overestimate 
survival time. The clinical implication of this is that oncologist 
estimates of expected survival time are useful for patients with 
advanced cancer. Patients require accurate prognostic informa
tion to make important decisions and plans for the future. Overly 
optimistic survival estimates may generate false hope and unre
alistic expectations leaving patients unprepared for death.

In previous work, we surveyed more than 700 patients and 
found that the majority preferred to receive prognostic informa
tion formatted as worst-case, typical, and best-case scenarios for 
survival time rather than point estimates of the median survival 
time (17,30). These findings support our recommendation that 
oncologists formulate and explain 3 scenarios for survival when 
thinking and talking about prognosis in advanced cancer, which 
can be done using our freely available web-based tool at https:// 
ctc.usyd.edu.au/3scenarios/.

The calibration of oncologists’ estimates was independent of 
the length of the EST and of the baseline characteristics of each 
patient. Discrepancies between estimated and observed survival 
time were greatest for extremes of EST (ie, the longest and short
est categories of EST), as expected.

The main strengths of this study are its large sample size and 
inclusion of a broad range of patients with variable survival 
times. The heterogeneity of cancer types included shows that 
oncologists’ estimates are well calibrated across a range of tumor 
types. Our study also assessed oncologists’ estimates of EST for 
patients with longer OSTs (median ¼ 8 months) than previous 
studies and is therefore more representative of the prevalent 
overall population of people with advanced cancer, who may live 
for many months or even years.

Figure 3. Percentage of patients with expected survival time within 0.67 to 1.33 times the observed survival time (precision) according to length of 
expected survival time. EST ¼ estimated survival time; mths ¼months; N ¼ number of patients; OST ¼ observed survival time. Box represents the 
percentage and whiskers represent the 95% confidence intervals.

Table 3. Calibration of oncologists’ estimates according to 
patient baseline characteristics in univariable analyses

Variable Hazard ratio (95% CI) P-value

Age, years 1.00 (0.99 to 1.01) .45
Sex (ref: female) 1.02 (0.89 to 1.17) .78
Cancer type (ref: breast)

Colorectal 0.77 (0.52 to 1.13) .20
Lung 0.83 (0.60 to 1.16)
Pancreas 1.13 (0.73 to 1.74)
Prostate 0.73 (0.45 to 1.18)
Upper GI 0.91 (0.64 to 1.29)
Other 0.77 (0.54 to 1.08)

EST category (ref: <4 months)
4–8 months 1.10 (0.85 to 1.45) .14
>8–12 months 1.24 (0.94 to 1.64)
>12–16 months 1.15 (0.87 to 1.52)
>16–20 months 0.93 (0.62 to 1.40)
>20 months 1.52 (1.05 to 2.20)

Treatment arm (ref: intervention)a 0.99 (0.85 to 1.15) .59

a Excludes patients in single-arm trials (N¼338).

S. H. Nahm et al. | 5  
D

ow
nloaded from

 https://academ
ic.oup.com

/jncics/advance-article/doi/10.1093/jncics/pkad094/7420219 by guest on 06 D
ecem

ber 2023

https://ctc.usyd.edu.au/3scenarios/
https://ctc.usyd.edu.au/3scenarios/


The participating oncologists were mostly Australian, and all 
were investigators in trials or prospective studies in advanced 
cancer, so they may have had greater interest and expertise in 
estimating prognosis, limiting the general applicability of the 
results to all oncologists. Similarly, the patients were participants 
in trials or prospective studies. Four of the 7 studies had a mini
mum life expectancy of 3 months as an eligibility criterion, so 
conclusions about the accuracy of expected survival times 
shorter than this may be limited. We were unable to attribute 
individual predictions to particular oncologists, and so are 
unable to assess or comment on the calibration of individual 
oncologists. We did not have information about what participat
ing patients wanted to know about their prognosis, nor about 
what they were told or what they understood about their progno
sis. These questions warrant further research.

The patients in the 7 included studies were treated largely 
with chemotherapy or targeted therapies, and future research is 
needed to determine how prognosis should be formulated and 
explained for people with advanced cancer treated with immune 
checkpoint inhibitors, many of whom may have longer survival 
times. It is not known whether providing feedback on the accu
racy of survival estimates to individual oncologists influences 
the accuracy of future predictions. More research is also needed 
to encourage and prompt oncologists to offer discussions about 
prognosis with their patients because we know many patients do 
not receive the information they desire, or receive this informa
tion too late (31).

Oncologists’ estimates of EST for people with advanced cancer 
were well calibrated but imprecise. Despite long-held dogma, 
oncologists were no more likely to overestimate survival than to 
underestimate it. Oncologist estimates of EST also provided well- 
calibrated estimates of worst-case, typical, and best-case scenar
ios for survival time, a format of information preferred by 
patients. When people with advanced cancer request quantita
tive information about their prognosis, we recommend that 
oncologists estimate the EST (defined as the median survival 
time in a group of similar patients) and explain 3 scenarios for 
survival based on simple multiples of the EST using our freely 
available web-based tool (https://ctc.usyd.edu.au/3scenarios/). 
More research is needed to help oncologists and patients initiate 
earlier conversations about prognosis.
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5 PROGNOSTIC SIGNIFICANCE AND ACCURACY OF ONCOLOGISTS’ 
ESTIMATES OF SURVIVAL TIME IN RECURRENT OVARIAN CANCER 

 

Overview 

This published manuscript evaluated the accuracy of oncologists’ estimates of survival time 

in a specific cohort of people with recurrent ovarian cancer. It also evaluated the prognostic 

significance of oncologists’ estimates, i.e., the extent to which they were independently 

associated with actual survival times, after accounting for established prognostic variables.  
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ABSTRACT
Objective: We evaluated the accuracy of oncologists’ estimates of expected survival
time in recurrent ovarian cancer.

Methods: Oncologists estimated expected survival time at baseline for each patient,
who were then followed up for survival time. We hypothesized that oncologists’ estimates
of expected survival time would be independently significant predictors of survival, un-
biased (approximately equal proportions [50%] living longer versus shorter than their
expected survival time), or imprecise (<30% within 0.75-1.33 times their observed
survival time). We also hypothesized that simple multiples (0.25, 0.5, 2, and 3) of each
expected survival time would define ranges that accurately described 3 scenarios for
survival time: worst-case (10% of participants with the shortest survival), typical (middle
50%), and best-case (10% with the longest survival) scenarios.

Results: There were 898 participants; the median (interquartile range) for expected
survival time was 12 months (range; 8-14) and the median for observed survival time was
13 months (range; 12-14). Oncologists’ estimates of expected survival time were inde-
pendently significant predictors of observed survival time (HR 0.96 per month, 95% CI
0.94-0.98, p < .0001). As hypothesized, 55% lived longer than their expected survival
time, 45% shorter than their expected survival time, and 23% of estimates of expected
survival time were within 0.75 to 1.33 times their observed survival time. Simple multiples
of the expected survival time provided ranges that accurately described 3 scenarios for
survival time: 7% of patients died within 0.25 times their expected survival time (worst-
case), 53% lived between 0.5 and 2 times their expected survival time (typical), and 13%
lived longer than 3 times their expected survival time (best case).

Conclusion: Oncologists’ estimates of expected survival time were independently
significant predictors of survival time. Simple multiples of the expected survival time
provided accurate ranges for scenarios for survival that are useful for explaining
prognosis.
Volume 35 � Issue 1 � 2025
WHAT IS ALREADY KNOWN ON THIS TOPIC
Estimating and communicating prognosis with in-
dividuals patients with recurrent ovarian cancer is
important;, however, there is a paucity of data on this
topic.

WHAT THIS STUDY ADDS
We evaluated the accuracy of oncologists’ estimates of
expected survival time in recurrent ovarian cancer. On-
cologists’ estimates of expected survival time were
independently significant predictors of observed survival
time. Simple multiples of expected survival time provided
accurate ranges describing worst-case, typical, and
best-case scenarios for survival time.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE, OR POLICY
Oncologists’ estimates of expected survival time are
useful for predicting, formulating, and explaining prog-
nosis in recurrent ovarian cancer.
Keywords:
Quality of Life
INTRODUCTION

Most patients with ovarian cancer have advanced disease at
diagnosis. Despite initial responses to platinum-based chemo-
therapy, most patients relapse and eventually develop “platinum-
resistant” disease with limited responses to subsequent treatment
and shortened life expectancy. Patients with advanced cancer
require an understanding of their life expectancy to guide treatment
decisions and plan their future. Those with a good understanding of
their prognosis are less likely to choose aggressive and futile
treatments toward end of life and more likely to engage in
advanced care planning1-3 Estimating and communicating prog-
nosis in recurrent ovarian cancer is important but little researched.

Clinical variables such as good performance status, prolonged
chemotherapy-free interval, and absence of ascites are indepen-
dent predictors of improved survival in recurrent ovarian cancer.4

Studies in a variety of advanced cancers have shown that oncol-
ogists’ personalized estimates of expected survival time are
also independently associated with actual survival time, even after
accounting for established prognostic variables.5-7 The extent to
which this applies to patients with recurrent ovarian cancer is
unclear.

We have previously proposed a method of estimating and
communicating life expectancy using the percentiles of an overall
survival curve to define ranges representing worst-case, typical,
and best-case scenarios for survival time.8,9 For example in
Figure 1, the 90th percentile, the time when 90% are alive and
10% have died, can be considered the upper limit of a range for a
worst-case scenario (shortest 10% of survival times), and the 10th
percentile, the time when 10% are alive and 90% have died, can be
considered the lower limit of a range for a best-case scenario
(longest 10% of survival times). The interval between the 75th and
25th percentiles (middle 50% of survival times) can be considered
the range for a typical scenario. We have shown that simple
multiples (0.25, 0.5, 2, and 3) of an overall survival curve’s median
can be used to estimate these percentiles and formulate worst-
case, typical, and best-case scenarios for survival time.8-12

These same simple multiples can also be applied to an oncol-
ogist’s estimate of an individual patient’s expected survival time
(defined as the median survival in a group of similar patients). A
pooled analysis of more than 1000 patients with a range of
advanced cancers showed that simple multiples (0.25, 0.5, 2, and
3) of the oncologists’ estimate of expected survival time provided
ranges corresponding to these worst-case, typical, and best-case
scenarios for survival.13 This study aimed to evaluate the prog-
nostic significance and accuracy of oncologists’ estimates of ex-
pected survival time in patients with recurrent ovarian cancer.

METHODS

In accordance with the journal’s guidelines, we will provide our
data for independent analysis by a team selected by the Editorial
Team for the purposes of additional data analysis or for the
reproducibility of this study in other centers if such is requested.

Participants were enrolled in the previously reported Gynaeco-
logic Cancer InterGroup (GCIG) Symptom Benefit Study, a
https://doi.org/10.1016/j.ijgc.2024.100030 2
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prospective observational cohort study conducted between
February 2011 and January 2015 in 11 countries in Australia,
Canada, France, Germany, Ireland, Italy, Japan, New Zealand,
Sweden, the United Kingdom, and the United States (clinical trial
registration number ACTRN12607000603415).14,15 As per the in-
clusion criteria of the original study, participants were adults with
recurrent or progressive epithelial ovarian, peritoneal, or fallopian
tube cancer; had an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 to 3; who were commencing a third or
subsequent line of chemotherapy; or had platinum-resistant dis-
ease about to start any line of chemotherapy and an estimated life
expectancy of greater than 3 months.

Participating oncologists were qualified in treating gynecologic
cancers and working at collaborating GCIG centers. The treating
oncologist estimated the expected survival time of each participant
at baseline, and participants were then followed up to determine
their observed survival time. Baseline data included clinical vari-
ables (ECOG performance status, chemotherapy-free interval,
CA125 level) and self-ratings of quality of life (QOL) using the
European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire Core and ovarian cancer module
(QLM-OV28).16,17 These validated questionnaires were used for
QOL analysis. Participants completed questionnaires at enrollment
of the study within 2 weeks of their first cycle of chemotherapy.
Cut-off points for dichotomizing variables from the European
Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire Core were as recommended by Diouf and col-
leagues,18 except for social function where the cutoff was data-
derived based on minimizing the log-rank p-value.19 Higher scores
indicate better QOL for functional domains, and worse QOL for
symptoms. Cut-off points for abdominal symptoms from the QLQ-
OV28 were based on previous publications from the GCIG Symptom
Benefit Study.20

The study was in accordance with the National Health and
Medical Research Council Statement on Ethical Conduct in
Research Involving Humans and the Declaration of Helsinki. It was
approved by the Cancer Institute NSW Clinical Research Ethics
Committee (2007C/10/027) and at all participating sites. Written
informed consent was obtained from all participants. In accordance
Figure 1 Multiples of the median on an overall survival curve correspond w
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with the journal’s guidelines, we will provide our data for inde-
pendent analysis by a selected team by the editorial team for the
purposes of additional data analysis or for the reproducibility of this
study in other centers if such is requested.

Our specific objectives were to determine the prognostic sig-
nificance of oncologists’ estimates of expected survival time when
considered on their own in the univariable analyses, the prognostic
significance of oncologists estimates of expected survival time
above and beyond other established prognostic factors (eg, clinical
characteristics and patient-reported outcomes at baseline) in
multivariable analyses, and the accuracy of oncologists’ estimates
of expected survival time.

Accuracy is a term that is used widely and has many definitions.
For this study, we assessed accuracy by evaluating the presence of
bias (the extent to which oncologists consistently over-estimated or
under-estimated survival time); precision (the proportion of ex-
pected survival time that were within 0.75 to 1.33 times the
observed survival time); and whether simple multiples (0.25, 0.5, 2,
and 3) of the oncologists’ estimates of expected survival time
provided ranges corresponding to worst-case, typical, and best-
case scenarios for survival.

Statistical Analysis
Cox proportional hazards regression models were used to assess
associations of expected survival time, clinical variables, and QOL,
with observed survival time. Variables with a p < .05 in univariable
analysis (objective 1) were candidates for inclusion in multivariable
analysis (objective 2). Using backward selection, non-significant
variables were removed 1 at a time until all remaining variables
were significant at p < .05. We hypothesized that oncologists’
estimates of expected survival time would be independently
associated with observed survival time, above and beyond other
clinical and QOL variables. We also predicted that clinical variables
such as platinum sensitivity, ECOG performance status, and
aspects of QOL such as physical function and global health status
and QOL would be independently associated with observed survival
time.

To assess the accuracy of oncologists’ estimates of expected
survival time, we calculated the ratio of each participant’s observed
ith 3 scenarios for survival.

https://doi.org/10.1016/j.ijgc.2024.100030 3
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Table 1 Participant Baseline Characteristics

Characteristics n (%)a

Age (y)

< 40 16 (2)

�40 to 49 87 (10)

�50 to 59 246 (27)

�60 to 69 296 (33)

�70 253 (28)

Country

United Kingdom 166 (18)

France 151 (17)

Australia 128 (14)

Germany 97 (11)

Japan 93 (10)

Italy 81 (9)

Ireland 68 (8)

Canada 56 (6)

Sweden 32 (4)

New Zealand 14 (2)

United States 12 (1)

Pathology
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survival time to their expected survival time and described the
distribution of these ratios of observed survival time/expected
survival time with Kaplan-Meier curves to account for censored
values of observed survival time. Based on previous research, we
hypothesized that oncologists’ estimates of expected survival time
would be unbiased, that is, approximately 50% of participants
would have an observed survival time greater than their expected
survival time (observed survival time/expected survival time >1)
and 50% of participants would have an observed survival time less
than their expected survival time (observed survival time/expected
survival time <1).5-7 We also hypothesized that less than 30%
of estimates of expected survival time would be precise (within
0.75-1.33 times the observed survival time) for comparability with
previous studies.12,21

We also tested hypotheses based on our previous findings9,10

that 10% of participants would live shorter than one-quarter of their
oncologist’s estimate of expected survival time, (ie, observed
survival time/expected survival time <0.25), corresponding to a
worst-case scenario; 50% of participants would live from half
to double their oncologist’s estimate of expected survival time
(ie, 0.5 � observed survival time/expected survival time � 2),
corresponding to a typical scenario; and 10% of participants would
live longer than 3 times their oncologist’s estimate of expected
survival time (ie, observed survival time/expected survival
time >3), corresponding to a best-case scenario.
Serous 665 (74)

Clear cell 42 (5)

Endometrioid 41 (5)

Mixed 33 (4)

Other 112 (13)

Missing 5 (1)

ECOG performance status

0 312 (35)

1 487 (54)

�2 99 (11)

Platinum sensitivity

Resistant 545 (61)

Sensitive 353 (39)

Chemotherapy-free interval (months)

< 6 591 (66)

6-12 187 (21)

>12 87 (10)

Missing 33 (4)

Number of lines of previous chemotherapy

1 174 (20)

2 339 (38)

3 201 (22)

4 102 (11)

�5 82 (9)

BMI

<18.5 42 (5)

�18.5 852 (95)

Missing 5 (1)
RESULTS

Oncologists estimated an expected survival time at baseline in 898
participants recruited during the study period. Baseline character-
istics are summarized in Table 1. The median expected survival
time was 12 months (interquartile range; 8-14). The median
observed survival time was 13 months (interquartile range; 12-14).
The frequency distribution of oncologists’ estimates of expected
survival time is shown in Figure S.

The variables associated with observed survival time in
univariable analyses, and in multivariable analysis are shown in
Table 2. Oncologists’ estimates of expected survival time were
independently associated with observed survival time (HR 0.96 per
month, 95% CI 0.94-0.98, p < .001) in a multivariable model
including all clinical variables that were independently significant.
Patient-reported role functioning, social functioning, global health
status/QOL, and abdominal symptoms were all significantly asso-
ciated with observed survival time in the univariable analyses but
not in the multivariable analysis. Physical functioning and all the
clinical variables remained significant in the multivariable analysis.

Oncologists’ estimates were unbiased: approximately equal
proportions of participants had an observed survival time greater
than their expected survival time (55%, 95% CI 52-59) versus an
observed survival time less than their expected survival time (45%,
95% CI 41-48) (Fig. 2). As hypothesized, oncologists’ estimates
were also imprecise, with only 23% (95% CI 20-26) of estimates of
expected survival time within 0.75 to 1.33 times the observed
survival time.

Simple multiples (0.25, 0.5, 2, and 3) of an oncologists’ esti-
mate of expected survival time provided ranges for worst-case,
typical, and best-case scenarios for survival that corresponded with
our hypothesized percentages. Figure 3 shows the Kaplan-Meier
Volume 35 � Issue 1 � 2025 https://doi.org/10.1016/j.ijgc.2024.100030 4
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Table 1 (continued )

Characteristics n (%)a

CA125 (unit/mL)

�1000 623 (69)

>1000 191 (21)

Missing 84 (9)

Neutrophil/lymphocyte ratio

<5 667 (74)

�5 198 (22)

Missing 33 (4)

Platelet count (� 109/L)

�600 865 (96)

>600 21 (2)

Missing 12 (1)

Presence of ascites

Yes 205 (23)

No 693 (77)

Physical functioninga

<58.33 270 (31)

�58.33 589 (66)

Missing 39 (4)

Role functioninga

<66.67 546 (61)

�66.67 309 (34)

Missing 43 (5)

Social functioninga

<67 499 (56)

�67 347 (39)

Missing 52 (6)

Global health status/quality of lifea

<50 239 (27)

�50 604 (67)

Missing 55 (6)

Abdominal symptomsb

<13 172 (19)

13-44 439 (49)

>44 239 (27)

Missing 48 (5)

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology Group.
a Cut-off points for dichotomizing the Quality of Life Questionnaire-Core 30

(QLQ-C30) are as recommended by Diouf and colleagues18 or determined using
the log-rank method, which selected the cut-off point that minimized the sig-
nificance level of a log-rank test with comparison of 2 groups defined by the cut-
off point.19 Higher scores indicated better quality of life.
b Cut-off points for categorizing abdominal symptoms from the QLQ-OV28 are

consistent with previous publications from the GCIC Symptom Benefit Study,20

with higher scores indicating worse symptoms.
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distribution of the ratios of observed survival time to estimated
survival time for each patient (observed survival time/expected
survival time). The proportion of participants who lived shorter than
one-quarter of their expected survival time (observed survival time/
Volume 35 � Issue 1 � 2025
expected survival time �0.25) was 7% (95% CI 5-9), close to a
worst-case scenario representing the shortest 10% of survival
times. The proportion of participants who lived between half to
double their expected survival time (0.5 � observed survival time/
expected survival time � 2) was 53% (95% CI 50-57), close to a
typical scenario representing the middle 50% of survival times. The
proportion of participants who lived longer than 3 times their
expected survival time (observed survival time/expected survival
time �3) was 13% (95% CI 10-16), close to a best-case scenario
representing the longest 10% of survival times.
DISCUSSION

Summary of Main Results
Oncologists’ estimates of expected survival time for patients with
recurrent ovarian cancer were independently associated with their
subsequent observed survival time, providing additional prognostic
information above and beyond established prognostic factors. Self-
reported aspects of QOL at baseline were also associated with
observed survival time but only physical functioning was inde-
pendently prognostic in multivariable analyses including other
prognostic factors. Oncologists’ estimates of expected survival time
remained an independently significant predictor of observed
survival time in a multivariable model including self-rated physical
functioning and other established clinical prognostic factors.
Research in the Context of Published Literature
These findings are consistent with our previous studies in other
settings. Oncologists’ estimates of expected survival time have
been shown to be independently predictive of observed survival
time in heterogenous populations with a range of advanced cancers
in adults aged �65 years with cancer and in specific types of
cancer, such as advanced gastric cancer.5-7,9 This study adds to
the growing body of evidence that oncologists’ estimates of
expected survival time for an individual patient are meaningful and
add important prognostic information above and beyond that pro-
vided by other established prognostic factors.

Our findings contradict the common belief that oncologists es-
timates are biased and over-estimate survival time.22,23 We found
that oncologists’ estimates of expected survival time were unbi-
ased, that is, they were almost as likely to under-estimate survival
time as to over-estimate it. This supports our previously reported
finding in an independent pooled analysis of over 1000 patients
with a range of advanced cancers, in which oncologists’ estimates
of expected survival time were also unbiased.13 These estimates
were made at various timepoints (including before treatment,
starting first-line systemic therapy, and stopping treatment), with a
broad range of observed survival times. Our findings from this
study show that the accuracy of oncologists’ estimates of expected
survival time remain consistent in patients with very short survival
times.

As expected from previous studies,12,21 oncologists’ estimates
of expected survival time were imprecise, with less than 30% of
point estimates of expected survival time within 0.75 to 1.33 times
the observed survival time. It is unrealistic to expect point estimates
to be any more precise given the inherent variability of survival
time.24
https://doi.org/10.1016/j.ijgc.2024.100030 5
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Table 2 Associations of Baseline Characteristics with Observed Survival Time

Characteristic Univariable analysis Multivariable analysis

HR (95% CI) p-Value HR (95% CI) p-Value

Clinical variables

Oncologists’ estimate of expected survival time in months 0.91 (0.90-0.93) <.001 0.96 (0.94-0.98) < .001

ECOG performance status

0 Ref Ref

1 1.59 (1.33-1.90) <.001 1.37 (1.11-1.69) .004

�2 2.93 (2.25-3.81) <.001 1.25 (0.89-1.76) .20

Platinum sensitivity

Sensitive Ref Ref

Resistant 1.64 (1.38-1.94) <.001 1.40 (1.14-1.72) .001

Chemotherapy-free interval in months 0.94 (0.93-0.96) <.001 0.97 (0.95-0.99) < .001

BMI 0.98 (0.96-0.99) <.001 0.98 (0.97-0.99) .008

Ca-125 (natural logarithm of unit/mL) 1.24 (1.18-1.31) <.001 1.17 (1.10-1.25) < .001

Neutrophil/lymphocyte ratio

<5 Ref Ref

�5 1.01 (1.01-1.02) <.001 1.61 (1.30-1.99) < .001

Platelet count (� 109/L) 1.25 (1.18-1.33) <.001 1.11 (1.02-1.18) .01

Presence of ascites 2.32 (1.95-2.78) <.001 1.45 (1.16-1.81) .001

Patient-reported quality of life (QOL) Scores

Physical functioninga

<58.33 Ref Ref

�58.33 0.58 (0.49-0.69) <.001 0.66 (0.54-0.82) < .001

Role functioninga

<66.67 Ref NA

�66.67 0.61 (0.51-0.72) <.001

Social functioninga

<67 Ref NA

�67 0.70 (0.59-0.83) <.001

Global health status/QOLa

<50 Ref Ref

�50 0.53 (0.44-0.63) <.001 0.84 (0.68-1.10) 0.13

Abdominal symptomsb

<13 Ref <.001 0.81 (0.59-1.12) 0.20

13-44 1.68 (1.33-2.13) 1.09 (0.87-1.36) 0.50

>44 2.41 (1.88-3.10) Ref

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; NA, not applicable as by using backward selection, non-significant variables were removed 1 at a
time until all remaining variables were significant at p < .05; QOL, quality of life; Ref, reference.
Oncologists’ estimates of expected survival time, chemotherapy-free interval, BMI, and laboratory variables fitted as continuous variables. HRs are expressed per natural log increase
in CA125 and per 100 increase in platelets. QOL variables fitted as categorized variables.
a Cut-off points for dichotomizing the Quality of Life Questionnaire-Core 30 (QLQ-C30) are as recommended by Diouf and colleagues18 or determined using the log-

rank method, which selected the cut-off point that minimized the significance level of a log-rank test with comparison of 2 groups defined by the cut-off point.19 Higher
scores indicated better quality of life.
b Cut-off points for categorizing abdominal symptoms from the QLQ-OV28 are consistent with previous publications from the GCIC Symptom Benefit Study,20 with

higher scores indicating worse symptoms.
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This study adds to the body of evidence that simple multiples
(0.25, 0.5, 2, and 3) of an oncologists’ estimate of expected sur-
vival time provide ranges of survival times that correspond to
hypothesized percentages for worst-case, typical, and best-case
scenarios.5-7,9,13 Knowing how to estimate scenarios for survival
Volume 35 � Issue 1 � 2025
time is important because patients report a preference for receiving
prognostic information in this format.8 A study of over 500 people
with cancer experience showed that 88% preferred to receive
prognostic information formatted as 3 scenarios for survival (worst-
case, typical, and best-case) rather than a single estimate of the
https://doi.org/10.1016/j.ijgc.2024.100030 6
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Figure 2 Observed versus estimated survival time for all participants. Points on the 45� line signify patients who lived exactly as long as predicted, points
above the line signify patients who lived longer than predicted (observed survival time > estimated survival time), and points below the line signify patients
who lived for less time than predicted (observed survival time < estimated survival time).

Figure 3 Kaplan-Meier distribution of observed-to-estimated survival time ratios.
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median survival time.25 In previous work, we found that most
patients (91%), family members (91%), and oncologists (96%)
reported that it was helpful to receive information about prognosis
formatted as these 3 scenarios for survival time. The majority of
patients (64%) reported that it improved their understanding, and
88% reported that it helped them make plans.9 This method of
formulating and communicating prognostic information is superior
to a single-point estimate because it accounts for the inherent
unpredictability of estimating prognosis and allows patients to
Volume 35 � Issue 1 � 2025
maintain hope for the possible best-case scenario while preparing
for the possible worst-case.

Strengths and Weaknesses
Strengths of the present study include its prospective design, with
oncologists providing estimates of each patient’s expected survival
time at baseline and rigorous follow-up of observed survival time.
We included over 800 participants in 11 countries. Previous studies
have assessed the prognostic significance of oncologists’ estimates
https://doi.org/10.1016/j.ijgc.2024.100030 7
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of expected survival time in multivariable models with clinical
factors,13 but this study also included self-ratings of QOL to assess
the incremental prognostic significance of oncologists’ estimates
above and beyond other important prognostic factors.

The main limitation of this study is that the oncologists
participating in the GCIG Symptom Benefit Study may have
had greater understanding of ovarian cancer and/or expertise
estimating prognosis, perhaps limiting the generalizability of the
results to oncologists in general. Participants in the Ovarian
Symptom Benefit Study were to have an estimated life expectancy
of at least 3 months, so the results may not be applicable to those
with expected survival times of less than 3 months.
Implications for Practice and Future Research
This study has important clinical implications. Our finding that
oncologists’ estimates of expected survival time provided prog-
nostic information above and beyond that of established prognostic
factors supports the value of using this information to formulate and
explain prognosis to patients and help with planning and decision-
making. Although oncologists’ estimates of expected survival time
are useful, providing patients with single-point estimates of their
expected survival time will not adequately convey the uncertainty
and variability within these estimates. We instead recommend that
oncologists use their estimate of expected survival time to
formulate and explain life expectancy as 3 scenarios for survival
time (worse-case, typical, and best-case scenarios). Providing
ranges of survival times is more accurate and conveys more hope
than a single-point estimate and allows patients to better under-
stand the uncertainty of survival estimates. Our freely available
web-based tool at https://ctc.usyd.edu.au/3scenarios/ has been
designed to help oncologists do this.

It is not known whether the accuracy of oncologists’ estimates
of expected survival time change over the course of a patient’s
illness or vary according to different countries based on cultural and
health policy factors and are areas for future studies. More
research is also needed to evaluate the prognostic significance and
accuracy of oncologists’ estimates of expected survival time in
people being treated with novel therapies that may be associated
with longer survival than chemotherapy, for example, immuno-
therapy and molecularly targeted therapies. Our findings need to be
validated in cohorts receiving these treatments. It is also not known
whether the accuracy of oncologists’ estimates vary according to
oncologist factors (eg, age, sex, and years of experience). Surveyed
patients have reported their preference to receive prognostic in-
formation formatted as 3 scenarios for survival, but more research
is needed to evaluate how much patients understand and the extent
to which this information improves prognostic awareness.13,26,27
CONCLUSION

Oncologists’ estimates of expected survival time were unbiased,
imprecise, and provided independently significant prognostic in-
formation above and beyond established prognostic factors. Worst-
case, typical, and best-case scenarios for survival based on simple
multiples of these estimates of expected survival time provided a
useful approach for predicting, formulating, and explaining prog-
nosis in recurrent ovarian cancer.
Volume 35 � Issue 1 � 2025
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Supplementary Figure 1. Frequency distribution of oncologists’ estimates of expected 
survival time 
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6 VOLUNTARY ASSISTED DYING: ESTIMATING LIFE EXPECTANCY TO 
DETERMINE ELIGIBILITY 

 

Overview 

Chapters 4 and 5 demonstrated that oncologists’ estimates of expected survival time were 

well-calibrated (i.e., unbiased) and useful as a basis for estimating scenarios, but imprecise. 

This has important clinical applications. For example oncologists are frequently required to 

estimate prognosis to determine eligibility for many things including: clinical trials; life 

insurance policy payouts; and in Australia and some other countries, voluntary assisted dying 

(VAD).  

This published commentary firstly highlights the challenges associated with estimating life 

expectancy to determine eligibility for VAD according to current Australian legislation. It 

then suggests a framework for conceptualising what it means to identify people “expected to 

die within 6 months”, based on the premise that multiples of the median survival time in a 

group of similar people can be used to formulate worst-case, typical, and best-case scenarios 

for survival.   

We also include our response to a letter to the editor about this manuscript. 

 

Publication details 

Nahm SH, Stockler M, Kiely BE. Voluntary Assisted Dying: How will doctors estimate life 

expectancy to determine eligibility? Medical Journal of Australia 2022. 

https://doi.org/10.5694/mja2.51648 
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And in response to: Ryan CJ, White BP, Stewart CL. Voluntary assisted dying: estimating life 

expectancy to determine eligibility. Medical Journal of Australia 2023. 

https://doi.org/10.5694/mja2.51789, 

Nahm SH, Stockler MR, Kiely BE. Voluntary assisted dying: estimating life expectancy to 

determine eligibility. Medical Journal of Australia 2023. https://doi.org/10.5694/mja2.51790 
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Voluntary assisted dying: estimating life 
expectancy to determine eligibility
Understanding what it means to identify people with less than 6 months to live

Victoria operationalised Australia’s first voluntary 
assisted dying (VAD) Act in June 2019, shortly 
followed by Western Australia. Since then, 

Tasmania, South Australia, Queensland and more 
recently New South Wales have passed similar Acts, 
with VAD to commence in all states in the next 18 
months. The VAD Acts were designed to provide a safe 
legal framework for people with a terminal illness who 
wish to choose the manner and timing of their death. 
For a person to be eligible to access VAD, they must 
be diagnosed with a medical condition that is causing 
suffering that cannot be relieved in a manner that 
the person considers tolerable. In addition, eligibility 
requires doctors to document that the applicant’s life 
expectancy meets a particular criterion. There are 
differences among states in the exact wording of this 
requirement.

In Victoria and South Australia, a person may be eligible 
for VAD if they have a condition that is “expected to 
cause death within weeks or months, not exceeding 6 
months”1,2 and in Tasmania if the condition is “expected 
to cause death within 6 months”.3 The legislation in 
Western Australia, and New South Wales, states that the 
condition “will, on the balance of probabilities, cause 
death within a period of 6 months”.4,5 In each of these 
states, a longer period (12 months) is allowed for people 
with a neurodegenerative disease. In Queensland, 
the legislation states that the condition is “expected to 
cause death within 12 months”,6 without distinguishing 
the type of condition. The wording of these eligibility 
criteria warrants careful examination and consideration.

For example, “on the balance of probabilities” is a legal 
concept, typically applied to the burden of proof in 
civil claims, generally taken to mean “more probable 
than not”, and therefore perhaps corresponding to a 
percentage probability of 51% or more. Does this mean 
that a person may be eligible for VAD if their probability 
of dying within 6 months is judged to be 51% or higher? 
The phrase “expected to die within 6 months” implies 
a higher degree of belief, but does this correspond to a 
probability of 70%, 80%, 90%, or some other percentage? 
The phrase “not exceeding 6 months” seems to imply an 
expectation that all people meeting this criterion would 
die within 6 months, corresponding to a probability of 
100%. Despite these differences, we believe the intent 
behind the current legislation is that most people 
judged to be eligible for VAD would be expected to die 
within 6 months (or 12 months in Queensland).

Estimates of life expectancy are inherently uncertain 
and imprecise. To illustrate this, we pooled data from 
six studies of participants with a range of advanced 
cancers, in which we could compare their medical 
oncologist’s estimate of expected survival time (median 
survival time in a group of similar patients) versus the 
actual survival time that was subsequently observed.7-12 

We have previously reported that these estimates of 
expected survival time were imprecise, with less than 
30% of participants having estimates within 0.67–1.33 
times their observed survival time, but well calibrated 
(unbiased), with about equal proportions of participants 
living longer or shorter than their expected survival 
time.7,8,13-15 Of the 1057 participants, 182 had an expected 
survival time of less than 6 months, and of these, 127 
(70%) died within 6 months. In other words, most 
patients in these studies with an expected survival time 
of less than 6 months died within 6 months.

These data have several limitations when applied to 
the issue of eligibility for VAD. Medical oncologists 
in these trials were asked to record “the expected 
survival time in a group of similar people”, not 
whether they “expected death to occur within 6 
months”. Furthermore, participants in cancer clinical 
trials would be expected to have longer survival 
times than people seeking assistance with dying. 
Finally, our data are confined to people with advanced 
cancer, and we have no data about prognostication 
in people with other terminal illnesses. Despite 
these limitations, our findings support the claim that 
Australian medical oncologists participating in these 
studies were reasonably good at predicting a survival 
time with a probability of 50%, even if they were 
unable to accurately predict each individual’s survival 
time.

The VAD legislation requires doctors to predict an 
unspecified probability of a patient dying within a 
certain period. This is different to the question more 
commonly asked by patients, which is “how long 
have I got?”. Doctors are not trained to formulate 
estimates of expected survival time, or to explain them 
to patients. We predict that many doctors will find 
it difficult to answer whether they expect individual 
patients to die within 6 months.

Our research on prognostication in advanced cancer 
has shown that ranges of survival time corresponding 
to information sought by patients, namely a worst-case 
scenario, a typical scenario, and a best-case scenario, 
can be determined using simple multiples of an 
oncologist’s estimate of the expected survival time (ie, 
median survival time in a group of similar patients). 
For example, when medical oncologists were asked to 
estimate the expected survival times for an individual 
patient in our studies, about 5–10% of individuals died 
within one-quarter of their expected survival time 
(worst-case scenario), the middle 50% lived from half to 
double their expected survival time (typical scenario), 
and 5–10% lived longer than three times their expected 
survival time (best-case scenario).7,8,13-16

The wording of laws about VAD does not clarify 
how certain a doctor should be that an individual 
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requesting VAD would die within the specified time. If 
we take “expected to die within 6 months” to mean an 
expectation that about 90% of such people would die 
within 6 months, then this corresponds to a best-case 
scenario of 6 months. People eligible for VAD would 
therefore be those with an expected survival time of 
2 months (one-third of 6 months) or less. Among a 
group of individuals with expected survival times of 2 
months, we would expect 5–10% to die within 2 weeks 
(one-quarter of 2 months), 50% to live 1–4 months (half 
to double 2 months), and 5–10% to live beyond 6 months 
(three times 2 months). Similarly, individuals with an 
expected survival time “not exceeding 12 months” (as 
per the Queensland legislation) would be those with 
an expected survival time of 4 months or less, among a 
group of whom we would expect 5–10% to die within 
1 month, 50% to live for 2–8 months, and 5–10% to live 
beyond 12 months. We wonder whether the intention 
behind the current legislative wording is that people 
eligible for VAD are those who are unlikely to survive 
beyond 6 months, meaning a best-case scenario of 6 
months and an expected survival time of 2 months.

We are not advocating that the eligibility criteria be 
broadened or narrowed, rather, our aim is to highlight 
our uncertainty about which patients are eligible for 
VAD under current legislation. Assessing a person’s 
eligibility for VAD is difficult because prognostication 
is difficult, prognosis is inherently uncertain, and the 
eligibility criteria are not clearly specified. Legislation 
should be improved by including clearer definitions 
and explanations of phrases such as “expected to cause 
death within 6 months” using probabilistic terminology 
that corresponds with how prognoses are best 
formulated and communicated.
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Letters

Voluntary assisted dying: 
estimating life expectancy to 
determine eligibility

To the Editor: When statutes govern 
clinical activity, doctors need to know 
exactly what those legislative provisions 
mean. Nahm and colleagues1 address 
this in their article on eligibility for 
Australia’s voluntary assisted dying 
(VAD) laws.1 However, in our opinion, 
the authors misinterpreted the relevant 
provisions, risking reduced access for 
eligible patients.

Generally, a statutory provision 
should be given its “ordinary and 
natural meaning”;2 in other words, a 
plain English interpretation. As the 
authors note, each of the VAD Acts 
uses a particular form of words to 
set eligibility around a terminally ill 
person’s life expectancy. In Victoria, 
for example, a coordinating medical 
practitioner must conclude their patient 
has been “diagnosed with a disease, 
illness or medical condition that …  
is expected to cause death within  
weeks or months, not exceeding 6 
months”.3

Nothing in that wording refers to 
a probabilistic estimation of the 

percentage chance that the patient will 
die within 6 months nor any estimation 
of the best-case scenario, as Nahm and 
colleagues suggest. If the Victorian 
Parliament had wanted this type of 
estimation, wording reflecting it could 
have been inserted into the Voluntary 
Assisted Dying Act 2017 (Vic). Instead, 
what is needed is that doctors have 
an expectation, based on the patient’s 
clinical condition, that the illness will 
result in death within weeks or months, 
with the proviso that the number of 
months that the expectation of death 
will occur within is 6 or fewer.

That clinical judgement is the beginning 
and end of this criterion. Although 
that judgement might be informed by 
knowledge about survival times and 
even by knowledge about doctors’ 
accuracy judging survival times, doctors 
need only certify that they expect that 
the patient’s illness will cause death 
within 6 months. Nahm and colleagues 
are wrong to conclude that this wording 
might mean that people eligible for 
VAD would be “those with an expected 
survival time of 2 months”. That is not 
what the legislation says, and it is a 
mistake to introduce elements that are 
not there. Such an interpretation could, 
in practice, convert the 6 months test to 

2 months for some patients, with the risk 
of narrowing access to VAD for patients 
the Parliament intended to be eligible.
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Voluntary assisted dying: 
estimating life expectancy to 
determine eligibility

In reply: We thank Ryan and colleagues1 
for reiterating the challenges interpreting 
the life expectancy criteria in Australian 
laws regarding voluntary assisted dying 
(VAD).

Ryan and colleagues recommend a 
plain English interpretation, using the 
wording from the Victorian legislation 
as an example: “expected to cause 
death within weeks or months, not 
exceeding 6 months”. We agree and 
posit that these words mean death 
within 6 months is expected, and 
that survival beyond 6 months is not 
expected. Ryan and colleagues also 
state that “clinical judgement is the 
beginning and end of this criterion”. 
We agree with this too, but this clinical 
judgement about death occurring 

within a given period is inherently 
probabilistic.

Our aim was therefore to help doctors 
identify those patients unlikely to live 
beyond 6 months using our experience 
researching prognostication in advanced 
cancer.2 We are not advocating that 
the criterion regarding life expectancy 
should be narrowed from 6 months 
to 2 months. We are advocating that 
Australia’s VAD laws should be 
harmonised and improved by including 
clearer definitions and explanations 
of phrases such as “expected to cause 
death within 6 months” to clarify how 
certain a doctor should be that a person 
requesting VAD would otherwise 
die within the specified time. This 
formulation would correspond better 
with how prognoses should be estimated 
and communicated.
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7 TIMING OF PROGNOSTIC DISCUSSIONS IN PEOPLE WITH ADVANCED 
CANCER: A SYSTEMATIC REVIEW 

 

Overview 

The previous chapters improved our understanding of the accuracy, prognostic significance, 

and practical applications of oncologists’ estimates of expected survival time. This published 

manuscript reviews the literature regarding the optimal timing of discussions about prognosis 

between doctors and people with advanced cancer. It summarises studies reporting when 

doctors and patients reported thinking they should discuss prognosis, as well as guidelines 

and expert recommendations about appropriate timepoints to discuss life expectancy. 
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Abstract
Purpose  Many people with cancer (patients) want to know their prognosis (a quantitative estimate of their life expectancy) 
but this is often not discussed or poorly communicated. The optimal timing of prognostic discussions with people with 
advanced cancer is highly personalised and complex. We aimed to find, organise, and summarise research regarding the 
timing of discussions of prognosis with people with advanced cancer.
Methods  We conducted a systematic review of publications from databases, clinical practice guidelines, and grey literature 
from inception to 2023. We also searched the reference lists of systematic reviews, editorials, and clinical trial registries. 
Eligibility criteria included publications regarding adults with advanced cancer that reported a timepoint when a discussion 
of prognosis occurred or should occur.
Results  We included 63 of 798 identified references; most of which were cross-sectional cohort studies with a range of 
4–9105 participants. Doctors and patients agreed on several timepoints including at diagnosis of advanced cancer, when the 
patient asked, upon disease progression, when there were no further anti-cancer treatments, and when recommending pal-
liative care. Most of these timepoints aligned with published guidelines and expert recommendations. Other recommended 
timepoints depended on the doctor’s clinical judgement, such as when the patient ‘needed to know’ or when the patient 
‘seemed ready’.
Conclusions  Prognostic discussions with people with advanced cancer need to be individualised, and there are several key 
timepoints when doctors should attempt to initiate these conversations. These recommended timepoints can inform clinical 
trial design and communication training for doctors to help improve prognostic understanding.

Keywords  Discussing prognosis · Timing · Doctor-patient communication · Life expectancy

Background

Many people with cancer (patients) want to know their prog-
nosis (a quantitative estimate of their life expectancy) but 
this is often not discussed or poorly communicated leading 

to misunderstanding [1]. One reason for this is uncertainty 
regarding the best time to initiate discussions about prog-
nosis. Many oncologists report receiving little or no for-
mal training on how to conduct or initiate discussions about 
prognosis, and this remains a difficult task for even expe-
rienced physicians [2]. Additionally, preferences regarding 
the timing and nature of prognostic discussions may vary 
not only between individuals, but also for a given individ-
ual over time [3]. There may also be discrepancies between 
patients and their caregivers [4], and therefore, communica-
tion needs are personal and context-dependent.

Research is needed to determine suitable timepoints (specific 
events along the course of a patient’s disease) when oncologists 
should offer to discuss prognosis, and to identify timepoints at 
which prognostic discussions are actually occurring. Several 
studies have reported doctor and/or patient preferences regarding 
when to initiate discussions about prognosis [5–9]. We aimed to 
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find, organise, and summarise research regarding the timing of 
discussions about prognosis with people with advanced cancer.

The specific objectives were to summarise the following:

•	 Guideline and expert recommendations about time-
points for doctors to discuss prognosis with people with 
advanced cancer;

•	 Studies reporting when doctors thought they should dis-
cuss prognosis with people with advanced cancer;

•	 Studies reporting when people with advanced cancer 
(patients) thought they wanted to discuss prognosis;

•	 Studies reporting timepoints when discussions of prog-
nosis occurred.

Methods

Eligibility criteria

We included publications that:

1.	 Focused on prognosis communication in adults with 
advanced cancer

2.	 Reported a timepoint when a discussion of prognosis 
(i.e. a quantitative estimate of their life expectancy) 
occurred or should occur

3.	 Were written in or translated to English
4.	 Had full text available.

Information sources and search strategy

We searched Scopus, Ovid Medline, Ovid Embase, 
CINAHL, PsycINFO, and The Cochrane Central Register of 
Controlled Trials (CENTRAL) databases using medical sub-
ject headings (MeSH) terms and free text terms. The detailed 
search strategy can be found in Online Resource 1. We also 
searched the reference lists of relevant published systematic 
reviews, clinical practice guidelines, editorials, and clinical 
trial registries. All searches were conducted from inception 
of the databases to June 6, 2023.

Selection and data collection

All included studies were imported into Covidence, a primary 
screening and data extraction tool, and duplicates removed 
automatically before title and abstract screening. Two review-
ers (S. N., S. S.) independently screened titles and abstracts of 
all references using the eligibility criteria. Full texts of all eli-
gible references were either automatically imported from data-
bases or manually imported from grey literature searches and 
independently screened again. All disagreements were resolved 
by consensus after re-examination with the eligibility criteria 
and further discussion. The author, year, region, title, method, 

number of participants, and timepoint were collected for each 
publication. Studies were grouped according to the four specific 
objectives listed above and re-tabulated according to timepoints.

Reliability of evidence

Given the heterogenous nature of the studies, we reported 
study methods and levels of evidence were independently 
determined by the reviewers using the Oxford Centre for 
Evidence-based medicine: Levels of Evidence 2 Table [10].

Results

A total of 63 references were included from 798 identified refer-
ences (Fig. 1). The Cohen’s kappa coefficient for full text review 
was 0.77 (substantial agreement). Guideline and expert recom-
mendations about timepoints for doctors to discuss prognosis 
in people with advanced cancer are summarised in Table 1. 
There were 12 publications, all from Western countries in North 
America, Europe, or Australia/New Zealand, and based on 
expert opinion or consensus. The most common recommended 
timepoint was ‘at first diagnosis of advanced cancer’ (7 pub-
lications) [11–17]. Significant ‘transition points’ were recom-
mended such as at remission/stable disease/disease progression, 
changing treatment approach, stopping anti-cancer therapies, 
and developing end-of-life consensus [11, 13, 15–17]. Other 
timepoints were individualised, such as at patient’s request, 
when there were expectations that were inconsistent with clini-
cal judgement, and when the doctor ‘would not be surprised’ 
if the patient were to die within 6 to 12 months [11, 13, 18].

Studies reporting when doctors thought they should dis-
cuss prognosis with people with advanced cancer are sum-
marised in Table 2. There were 11 studies, the majority of 
which were qualitative (5) or surveys (6). The most com-
mon timepoints were when the patient raised the topic or 
directly asked about their prognosis; when the patient was 
symptomatic, in pain, having bad complications, or there 
was a change in their clinical picture; and when patients 
had a very short life expectancy/estimated prognosis less 
than 12 months [5–8, 23–26]. Other recommended time-
points required clinical judgement, such as when the patient 
‘needed to know’ or when the patient ‘seemed ready’ [5, 7].

Studies reporting when people with advanced cancer 
thought they wanted to discuss prognosis are summarised 
in Table 3. There were 11 studies, mostly from focus groups 
and individual interviews from Australia, Brazil, and North 
America. The most common timepoints reported were shortly 
after diagnosis and when ‘things changed for the worse/their 
oncologist felt their prognosis had changed’ [8, 9, 30–34].

Studies reporting timepoints when discussions of prognosis 
actually occurred are summarised in Table 4. There were 35 
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studies using a variety of methods including randomised con-
trolled trials, questionnaires, and qualitative studies. The most 
commonly studied timepoint was at the first consultation after 

diagnosis of advanced cancer (12 studies) [30, 38–48] and 
other timepoints were similar to those in Tables 1, 2, and 
3. Table 5 summarises recommended timepoints to discuss 

Fig. 1   PRISMA flow diagram

Table 1   Guideline and expert recommendations about timepoints for doctors to discuss prognosis with people with advanced cancer

a Modified from the Oxford Centre for Evidence-based Medicine [10]; 5 – expert opinion/consensus

Timepoint Quality of 
evidence 
ratinga

Region Year Ref

At first consultation following diagnosis of advanced cancer 5 Australia/New Zealand, Germany, USA 2003 - 2019 [11–17]
Prior to commencing treatment 5 Canada 2011 [19]
When outcomes of varying treatment options were discussed 5 Australia, Germany 2003 - 2019 [12, 16]
When patients requested prognostic information 5 UK 2017 - 2020 [11, 18]
When current therapies were not working 5 Australia/New Zealand, USA 2007 - 2017 [13, 17, 20]
Significant decline in physical or mental function 5 Australia/New Zealand 2007 - 2016 [13, 14]
When the patient was hospitalised and required a need 

to reassess prognosis, patient understanding, treatment 
options and goals of care

5 USA 2017 [21]

At each transition (e.g. remission/stable disease/disease 
progression, changing treatment approach, stopping anti-
cancer therapies, developing end of life consensus)

5 Australia/New Zealand, Germany, USA 2007 - 2019 [11, 13, 15–17]

If there were expectations that were inconsistent with clinical 
judgement

5 Australia/New Zealand 2007 [13]

When there were no further cancer-directed therapies 5 UK, USA 2002 - 2020 [18, 22]
When referring to palliative care services 5 Australia/New Zealand 2007 [13]
If the doctor ‘would not be surprised’ if the patient died 

within 6 – 12 months
5 Australia/New Zealand 2007 [13]
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prognosis by source of recommendation. The complete data 
extraction tables for all references can be found in Online 
Resource 2 (Tables 1, 2, 3, and 4).

Discussion

This systematic review summarises research regarding the 
timing of discussions about prognosis with people with 
advanced cancer. There were many timepoints that doctors 
and patients agreed were suitable to offer discussions about 
prognosis (Table 5). These included at first consultation 
after diagnosis of advanced cancer, when the patient asked, 
upon disease progression, when there were no further anti-
cancer treatments, and when recommending palliative care. 

Most of the timepoints were also endorsed by the guideline 
and expert recommendations, as well as additional time-
points such as ‘prior to commencing treatment’ and ‘when 
the patient was hospitalised and required a need to reassess 
prognosis’. Other common timepoints required the doctor 
to use their judgment, such as when the patient ‘needed to 
know’ or when the patient ‘seemed ready’. Such judgments 
might vary according to the doctor’s attitudes and nature of 
the therapeutic relationship.

Despite ‘first consultation after diagnosis of advanced 
cancer’ being one of the most reported timepoints doctors 
thought they should discuss prognosis, and the most common 
timepoint used for prognostic discussions in studies, only 
one study mentioned this timepoint as preferred by patients 
[35]. This might reflect practicality for clinicians (such as 

Table 2   Studies reporting when doctors thought they should discuss prognosis with people with advanced cancer

a Modified from the Oxford Centre for Evidence-based Medicine [10]; 4 - case series or cross sectional study

Timepoint Method Quality of 
evidence 
ratinga

Region Year Ref

When there were no more non-pallia-
tive treatments

Survey of medical oncologists 4 Japan, USA 2014 - 
2015

[6, 24]

At first consultation following diagnosis 
of advanced cancer

Survey of medical oncologists
Semi-structured interviews

4 Australia, Japan, 
USA

2015 - 
2020

[6, 23, 27]

Early in the oncologist-patient relation-
ship (within the first three visits)

Semi-structured interviews 4 USA 2018 [8]

When treatment decisions needed to 
be made

Semi-structured interviews 4 Japan, USA 2003 - 
2019

[5, 27]

When patient raised the topic/directly 
asked

Focus groups and individual 
interviews

Survey of medical oncologists/phy-
sicians caring for cancer patients

4 Australia, Japan, 
USA

2003 - 
2015

[5–7, 24, 25]

Upon disease progression Online survey
Semi-structured interviews

4 USA 2003 - 
2021

[5, 8, 26]

When patient expectations didn’t align 
with expected prognosis

Focus groups and individual 
interviews

4 Australia, USA 2003 - 
2005

[5, 28]

When ‘the patient needed to know’ Focus groups and individual 
interviews

4 Australia 2005 [7]

When the patient was symptomatic, 
in pain, having bad complications, 
change in clinical picture

Semi-structured interviews
Survey of medical oncologists/

physicians

4 Japan, USA 2003 - 
2018

[5, 6, 8, 24, 25]

When ‘the patient seemed ready’ Focus groups and individual 
interviews

4 Australia, USA 2003 - 
2005

[5, 7]

When there were no further anti-cancer 
treatments, or limitations in remain-
ing treatment options

Semi-structured interviews 4 USA 2018 [8]

When patients were declining in 
hospital

Semi-structured interviews
Survey of medical oncologists/phy-

sicians caring for cancer patients

4 Japan, USA 2003 - 
2015

[5, 6, 24]

When discussing resuscitation status Online survey 4 USA 2015 [29]
When recommending palliative care Semi-structured interviews 4 USA 2003 [5]
When patients had a very short life 

expectancy/estimated prognosis less 
than 12 months

Survey of medical oncologists/phy-
sicians caring for cancer patients

4 Australia, USA 2010 - 
2021

[23–26]
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choosing a timepoint for an intervention in a clinical trial), 
but may not reflect patients’ preferences. It is also important 
to recognise that although most people with advanced cancer 
want some information about their life expectancy, a minority 
of people do not [31, 35]. Many of the publications stressed 
the importance of personalising the timing of discussions 
according to the patient’s wishes and readiness to receive 
such information, and some recommended a staged approach 
across several consultations [5, 18, 19].

Strengths of this systematic review are that it summarised 
the preferences for the timing of discussions of prognosis 
from both doctors and patients. These preferences were then 
compared with the recommendations from guidelines and 
experts as well as studies where prognostic discussions actu-
ally occurred.

Study limitations

We included studies published in English from mostly West-
ern settings, so we may not know if the recommended time-
points are similar in culturally diverse populations. Some 
studies suggest people from culturally and linguistically 

diverse backgrounds may prefer non-disclosure, whilst others 
have found consistency in patient preferences, regardless of 
ethnicity [9, 35, 70]. Few studies included details about what 
was actually discussed, patients’ awareness of their prognosis, 
or the impact of the discussions on patient decision making.

Clinical implications

Conversations about prognosis are often deferred until the 
last months of life [23, 25], robbing patients and families of 
the opportunity to make plans and discuss their wishes whilst 
they are well. This review summarises recommendations and 
observations about key timepoints when doctors should offer 
to discuss prognosis in people with advanced cancer. Doctors 
should consider and initiate conversations about prognosis 
from the time of diagnosis of advanced cancer and continue 
to offer these conversations until death. Educating doctors 
about the recommended timepoints for prognostic discus-
sions is likely to help increase the frequency of prognostic 
discussions and hopefully improve patients’ understanding 
of their life expectancy. Previous studies of patients with 
advanced cancer have reported that those who had a good 

Table 3   Studies reporting when people with advanced cancer thought they wanted to discuss prognosis

a Modified from the Oxford Centre for Evidence-based Medicine [10]; 4 - case series or cross sectional study

Timepoint Method Quality of 
evidence 
ratinga

Region Year Ref

At first consultation following diag-
nosis of advanced cancer

Survey 4 Australia 2004 [35]

Shortly after diagnosis Systematic review
Semi-structured interviews

4 Australia, Canada, USA 2004 - 
2021

[8, 30, 31, 33]

When treatment decisions needed to 
be made

Structured interviews
Semi-structured interviews

4 USA 2007 - 
2018

[36]

When patient raised the topic/
directly asks

Focus groups and individual inter-
views

Patient interviews

4 Australia 2005 - 
2012

[7, 9]

When ‘the patient needed to know’ Focus groups and individual inter-
views

4 Australia 2005 [7]

At disease progression Cross-sectional cohort study
Qualitative study

4 Brazil, USA 2022 [34, 37]

At ‘decision points’ (e.g., test 
results, starting or failing treat-
ment, high symptom burden)

Semi-structured interviews 4 USA 2018 [8]

When ‘things changed for the 
worse’/their oncologist felt their 
prognosis had changed

Sequential explanatory mixed-
method pilot study

Patient interviews
Cross-sectional cohort study

4 Australia, Brazil, USA 2012 - 
2022

[9, 30, 32, 34]

When ‘the patient seemed ready’ Focus groups and individual inter-
views

Patient interviews

4 Australia 2005 - 
2012

[7, 9]

When there were limited or no 
further anti-cancer treatments

Semi-structured interviews 4 USA 2018 [8]

When referred to palliative care 
services

Focus groups and individual inter-
views

4 Australia 2005 [6]
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Table 4   Studies reporting timepoints when discussions of prognosis occurred

a Modified from the Oxford Centre for Evidence-based Medicine [10]; 1 –randomized clinical trial, 4 - case series or cross sectional study

Timepoint Method Quality of 
evidence 
ratinga

Region Year Ref

At first consultation following 
diagnosis of advanced cancer

Randomized controlled trial
Qualitative study
Prospective observational 

cohort study
Semi-structured interviews and 

questionnaires

1, 4 Australia, Austria, Netherlands, 
USA,

1994 - 
2021

[30, 38–48]

When treatment decisions 
needed to be made

Prospective observational study
Sequential explanatory mixed-

method pilot study

4 Netherlands, USA 2004 - 
2020

[32, 49, 50]

First visit after imaging to 
assess response to first-line 
treatment

Randomized controlled trial 1 USA 2020 - 
2021

[51, 52]

Evaluative consultations that 
concerned disease response/
post-imaging visit

Prospective observational study
Qualitative substudy/second-

ary analysis of a randomized 
controlled trial

Qualitative study

4 Austria, Netherlands, USA 2017 - 
2019

[46, 49, 53]

When second opinion was 
sought

Qualitative study 4 Netherlands 2021 [54]

When the patient indicated they 
wanted quantitative informa-
tion (either spontaneously or 
when offered) about their life 
expectancy

Phase 2 trial 4 Australia 2021 [55]

When the patient asked 
questions related to their 
prognosis

Prospective observational study 4 Singapore 2020 [56]

Upon disease progression Prospective observational study
Cross-sectional cohort study
Qualitative study

4 Brazil, Netherlands USA 2017 - 
2022

[34, 49, 57, 58]

When symptoms became severe Qualitative analysis 4 USA 2021 [30]
When there were no further 

anti-cancer treatments, or 
limitations in remaining treat-
ment options

Qualitative analysis
Interviews using standardized 

questionnaires

4 Japan, USA 2015 - 
2021

[30, 59, 60]

At clinical deterioration Cross-sectional cohort study 4 Brazil 2022 [34]
At first consultation or within 

the first three consultations 
with palliative care team

Multicentre randomized con-
trolled trial

Randomized controlled trial

1 Australia, France, USA 2007 - 
2021

[61–63]

Initial consultation between 
palliative care clinicians and 
hospitalized patients

Prospective observational study 4 USA 2019 [64]

When the doctor ‘would not be 
surprised if the patient were 
to die within 12 months’

Randomized clinical trial
Qualitative analysis
Cluster randomized controlled 

trial
Qualitative study

1, 4 Australia, USA 2014 - 
2019

[60, 65–67]

When the patient had clinical 
indicators of increased risk of 
death within 6 months

Randomized control trial 1 USA 2022 [68]

Final hospitalization to receive 
end-of-life care

Before-after study 4 Japan 2015 [69]
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understanding of their prognosis were more likely to accept 
input from palliative care earlier, were less likely to choose 
futile treatments towards the end of life, and had better qual-
ity of life at the end of life [71, 72]. Surviving caregivers also 
reported better quality of life during the bereavement period 
if patients had better quality of life near death [73]. These 
recommended timepoints could also be used to help design 
clinical trials of interventions to prompt doctors to discuss 
prognosis with their patients and improve prognostic com-
munication. Existing communication skills workshops could 
train doctors to recognise the recommended timepoints and 
equip them with the skills needed to start conversations about 
prognosis at different timepoints.

Future directions

There were only 11 studies reporting patient preferences for 
the timing of prognostic discussions, and all were from Aus-
tralia, Brazil, or North America. More research is required 
to better understand patient preferences from culturally and 
geographically diverse populations, as well as the attitudes 
and practices of their doctors. The preferences of patient 
caregivers and other healthcare providers (e.g. nurse prac-
titioners) are also important. Further research is needed 
to improve the frequency of prognostic discussions at the 

recommended timepoints and to assess patients’ understand-
ing of prognosis.

Conclusions

There are several key timepoints when doctors should con-
sider discussing prognosis in people with advanced cancer. 
Because preferences for the timing of these conversations 
vary between individual patients, these timepoints should 
serve as ‘triggers’ for doctors to offer discussions about 
prognosis.
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√ √ √

When patient raised the topic/directly asked √ √ √
At each transition (e.g. follow-up visits resulting in remission, stable disease or disease progres-

sion, stopping anti-cancer therapies, developing end-of-life consensus)
√ √

Upon disease progression √ √ √
When patient expectations did not align with expected prognosis or when ‘the patient needed to 

know’
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When ‘the patient seemed ready’ √ √
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Online Resource 1. Search strategy for Medline 

 

1. neoplasm metastasis.mp. or exp Neoplasm Metastasis/ 

2. (advanced adj1 cancer*).tw. 

3. (metastatic adj1 cancer*).tw. 

4. (incurable adj1 cancer*).tw. 

5. 1 or 2 or 3 or 4 

6. Physician-Patient Relations/ or doctor patient communication.mp. 

7. prognosis/ or medical futility/ 

8. life expectancy/ 

9. prognos*.tw. 

10. life expectanc*.tw. 

11. 7 or 8 or 9 or 10 

12. 5 and 6 and 11 

 

NB. Similar search terms adapted for all other database 
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Online Resource 2. Complete data extraction of all references included in the review. 

Table 1) Guideline and expert recommendations about timepoints for doctors to discuss prognosis with people with advanced cancer.  

Authors Year Region 

(Group) 

Title Design/Method Timepoint Type of 

Evidence 

Comments 

American 

Society of 

Clinical 

Oncology1 

2017 USA Patient-Clinician 

Communication: 

American Society of 

Clinical Oncology 

Consensus Guideline 

Multidisciplinary expert panel 

considering evidence, clinical 

experience and formal 

consensus process 

1. Initial diagnosis, relapse or 

progression 

2. Change in treatment approach 

3. Change in goals of care 

4. At patient/family request 

Expert opinion 

or consensus 

statement 

 

Childers et al2 2017 USA 

(University of 

Pittsburgh, 

PA; University 

of 

Washington, 

WA: Dana-

Farber Cancer 

Institute, MA) 

REMAP: A Framework 

for Goals of Care 

Conversations 

Recommendations/ 

Communication framework 

When current therapies are not 

working 

Expert opinion 

or consensus 

statement 

 

Chu et al3 2020 UK (Marie 

Curie 

Palliative Care 

Research 

Department, 

University 

College 

London) 

Prognosticating for 

Adults Patients with 

Advanced Incurable 

Cancer: a Needed 

Oncologist Skill 

Evaluation of literature 1. When patients request 

prognostic information. 

2. When patients reach the end of 

cancer-directed therapies. 

Expert opinion 

or consensus 

statement 

Patients frequently requested 

prognostic information by using 

statements (e.g. “I don’t know 

when it’s coming”) rather than 

asking direct questions. These 

statements allowed doctors to 

proceed to checking patients’ 

current understanding and their 

perspectives, and to re-confirm 

their readiness to hear a 

prognosis, before delivering it. 

Clayton et al4 2007 Australia/New 

Zealand 

(Australian 

and New 

Zealand 

Expert 

Clinical practice 

guidelines for 

communicating 

prognosis and end-of-

life issues with adults in 

the advanced stages of a 

Systematic review and 

refining of guidelines with 

expert advisory panel 

1. Once it is clear that the patient 

has a life-limiting advanced 

progressive illness. 

2. If the doctor would not be 

surprised if the patient died within 

6–12 months. 

Expert opinion 

or consensus 

statement 
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Authors Year Region 

(Group) 

Title Design/Method Timepoint Type of 

Evidence 

Comments 

Advisory 

Group) 

life-limiting illness, and 

their caregivers 

3. When there is a change in 

condition, or a perception (by 

patients, caregivers or clinical 

staff) of change. 

4. When a treatment decision 

needs to be made. 

5. If there are requests or 

expectations that are inconsistent 

with clinical judgement. 

6. If disease-specific treatment is 

not working or there are 

complications from this treatment 

that limit its effectiveness. 

7. At the time of referring the 

patient to specialist palliative care 

services. 

National 

Breast Cancer 

Centre and 

National 

Cancer 

Control 

Initiative5 

2003 Australia Clinical practice 

guidelines for the 

psychosocial care of 

adults with cancer 

Multidisciplinary Steering 

Group with representatives 

from various cancer areas 

1. At the first visit prior to 

initiation of systemic therapy. 

2. When outcomes of varying 

treatment options are being 

discussed. 

Expert opinion 

or consensus 

statement 

Recommended providing 

information in a staged manner 

to those who wish to receive it.  

Ragland et al6 2017 USA Addressing Prognosis in 

Serious Illness 

Recommendations/Expert 

advice  

Sentinel hospitalization Expert opinion 

or consensus 

statement 

Sentinel hospitalization defined 

as: a hospitalization in the 

patient’s disease course that 

heralds a need to reassess 

prognosis, patient 

understanding, treatment 

options and intensities, and 

goals of care. 
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Authors Year Region 

(Group) 

Title Design/Method Timepoint Type of 

Evidence 

Comments 

Rich7 2002 USA Prognostication in 

Clinical Medicine: 

Prophecy or 

Professional 

Responsibility? 

Opinion/Review When there are limitations in 

remaining treatment options  

Expert opinion 

or consensus 

statement 

 

Rodin et al8 2011 Canada 

(Cancer Care 

Ontario) 

Provider-Patient 

Communication 

Evidence-based education 

series 

Prior to commencing treatment as 

part of treatment decision 

Expert opinion 

or consensus 

statement 

Also recommended to ask first 

if the person wants to be given 

information about prognosis. 

Scott9 2016 Australia What does the future 

hold? The need to 

engage in discussions 

around prognosis 

Editorial/Opinion 1. At diagnosis of end-stage 

disease. 

2. Significant decline in physical 

or mental function. 

Expert opinion 

or consensus 

statement 

 

Smith et al10 2012 USA Talking with patients 

about dying 

Letter to Editor/Opinion At first visit, and then at each 

transition 

Expert opinion 

or consensus 

statement 

 

Villalobos et 

al11 

2019 Germany Communication along 

milestones in lung 

cancer patients with 

advanced disease 

Review article  1. First encounter with disclosure 

of diagnosis, prognosis, and 

treatment options. 

2. Follow up encounters resulting 

in remission or stable disease. 

3. Disease progression. 

4. Stopping disease modifying 

treatment and developing end-of-

life consensus. 

Expert opinion 

or consensus 

statement 
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Authors Year Region 

(Group) 

Title Design/Method Timepoint Type of 

Evidence 

Comments 

Weir et al12 2011 USA Hope is a verb: a course 

correction in delivering 

bad news 

Commentary 1. Initial visit  

2. Disease progression  

Expert opinion 

or consensus 

statement 
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Table 2) Studies reporting when doctors thought they should discuss prognosis with people with advanced cancer. 

Authors Year Region 

(Group) 

Title Design/Method Number of 

participants 

Timepoint Comments 

Clayton et al13 2005 Australia 

(The University 

of Sydney) 

Fostering Coping and 

Nurturing Hope When 

Discussing the Future with 

Terminally Ill Cancer 

Patients and Their 

Caregivers 

Focus groups and 

individual interviews 

with patients with 

advanced cancer, 

caregivers and palliative 

care health professionals 

22 When plans don't align with expected 

prognosis (e.g. planning a trip for a distant 

time in the future when their condition 

obviously was deteriorating). 

 

Clayton et al14 2005 Australia 

(The University 

of Sydney) 

When and How to Initiate 

Discussion about 

Prognosis and End-of-Life 

Issues with Terminally Ill 

Patients 

Focus groups and 

individual interviews 

with palliative care 

patients, carers and 

health professionals 

22 1. Wait for patient/carer to raise the topic. 

2. When the patient/family needs to know. 

3. When the patient/family seems ready. 

 

Einstein et al15 2015 USA Dying for Advice: Code 

status discussions between 

resident physicians and 

patients with advanced 

cancer - a national survey 

Online case-based 

survey 

375 When discussing code (resuscitation 

status) 

47% were likely to discuss 

prognosis at this timepoint 

Epstein et al16 2021 USA (Memorial 

Sloan Kettering 

Cancer Center, 

NY) 

Development of the 

Oncolo-GIST ("Giving 

Information Strategically 

& Transparently") 

Intervention Manual for 

Oncologist Skills Training 

in Advanced Cancer 

Prognostic Information 

Communication 

Online questionnaires 9 1. In the setting of worsened scan results 

2. Patients who have, typically, less than a 

year of survival 
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Gordon, 

Daugherty17 

2003 USA ‘Hitting you over the 

head’: Oncologists' 

disclosure of prognosis to 

advanced cancer patients 

Semi-structured 

interviews 

14 1. When patients directly ask for the 

information and physicians determine 

they can emotionally 'handle' the 

information. 

2. Worsening clinical situations: therapy 

is failing; patient is symptomatic, in pain, 

sick, having bad complications 

3. When treatment decisions must be 

made 

4. When recommending palliative care 

5. When patients have a very short life 

expectancy and are declining in the 

hospital 

6. When they feel compelled to give 

patients a 'reality check' when they make 

'unrealistic' therapy requests or 

expectations 

Oncologists reported that 

they determine when and 

how much information to 

provide patients according to 

the nature of patients’ 

responses to initial attempts 

to discuss prognosis. 

Liu et al18 2014 USA Physicians' propensity to 

discuss prognosis is 

associated with patients' 

awareness of prognosis for 

metastatic cancers 

Prospective cohort study 

with patient and 

physician surveys 

486 1.When the estimated prognosis is 

between 4 -6 months 

2. When the patient first has symptoms  

3. When there are no more non-palliative 

treatments 

4. If the patient is hospitalized 

5. If the patient or family bring it up 

 

Mori et al19 2015 Japan A national survey to 

systematically identify 

factors associated with 

oncologists' attitudes 

towards end-of-life 

discussions: what 

determines timing of end-

of-life discussions? 

Nationwide survey of 

medical oncologists 

479 1. At diagnosis of metastatic cancer 

2. If the patient/family bring it up 

3. When there are no more non-palliative 

treatments 

3. When the patient first develops 

symptoms 

4. If the patient is hospitalized 
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Keating et al20 2010 USA Physicians factors 

associated with discussions 

about end-of-life care 

National survey of 

physicians caring for 

cancer patients 

4074 1. When the estimated survival is between 

4-6 months 

2. When patient first develops symptoms 

3. When there are no more non-palliative 

treatments 

4. If the patient/family bring it up 

65% of physicians would 

discuss prognosis “now” (i.e. 

expected survival 4-6 

months), while 15% would 

have this discussion only if 

the patient/family brings it 

up. Younger age, male sex, 

having more terminally-ill 

patients and non-Asian 

ethnicity were more likely to 

discuss prognosis "now". 

Ozeki-Hayashi 

et al21 

2019 Japan Beliefs held by breast 

surgeons that impact the 

treatment decision process 

for advanced breast cancer 

patients: A qualitative 

study 

Semi-structured 

interviews 

21 At diagnosis of recurrence/metastatic 

diagnosis, and at subsequent timepoints 

when treatment decisions were being 

made 

Survey of surgeons who 

provide chemotherapy in 

Japan. 

Schulman-

Green et al22 

2018 USA Oncologists’ and Patients’ 

Perceptions of Initial, 

Intermediate, and Final 

Goals of Care 

Conversations 

Semi-structured 

interviews 

21 1. Early in the oncologist-patient 

relationship, some stated within the first 

three visits 

2. Cancer progression/change in clinical 

picture 

3. End of trajectory when no options left  
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Vasista et al23  2020 Australia Communicating prognostic 

information: what do 

oncologists think patients 

with incurable cancer 

should be told? 

Survey 206 1. When estimated survival is less than 6 

months 

2. At first consultation 

Nearly all respondents 

reported always or usually 

discussing expected survival 

time if a patient directly 

requested information about 

prognosis (98%), or if the 

doctor estimated survival 

time was less than 6 months 

(91%), but only half reported 

always or usually discussing 

expected survival time at the 

initial consultation. 
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Table 3) Studies reporting when people with advanced cancer thought they wanted to discuss prognosis. 

Authors Year Region 

(Group) 

Title Design/Method Number of 

participants 

Timepoint Comments 

Clayton et al14 2005 Australia 

(The 

University of 

Sydney) 

When and How to Initiate 

Discussion about 

Prognosis and End-of-Life 

Issues with Terminally Ill 

Patients 

Focus groups and 

individual interviews 

with palliative care 

patients, carers and 

health professionals 

19 1. Wait for patient/carer to raise the topic. 

2. When referred to palliative care 

services. 

3. When the patient/family needs to know. 

4. When the patient/family seems ready. 

 

Dillon et al24 2021 USA Evolving Goals of Care 

Discussions as Described 

in Interviews with 

Individuals With 

Advanced Cancer and 

Oncology and Palliative 

Care Teams 

Interviews 25 Shortly after diagnosis, and when "things 

changed for the worse". 

While most patients wanted 

general information about 

prognosis shortly after 

diagnosis, after that, many 

did not desire more detailed 

conversations until things 

changed for the worse. Most 

patients expressed a 

preference for as much 

information as possible 

about their diagnosis and 

prognosis, but receptivity 

varied by personal 

preference, and stage of 

disease/treatment. 

Elkin et al25 2007 USA 

(Memorial 

Sloan-

Kettering 

Cancer Center, 

NY) 

Desire for Information and 

Involvement in Treatment 

Decisions: Elderly Cancer 

Patients' Preferences and 

Their Physicians' 

Perception 

Structured interviews 73 At the time of their initial treatment 

discussion 

44% (n = 32) patients 

reported they wanted to 

discuss prognosis at this 

timepoint. Preference for 

prognostic information was 

associated with being male, 

but not with age, education 

level or comorbidities. 
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Hagerty et al26 2004 Australia (The 

University of 

Sydney) 

Cancer Patient Preferences 

for Communication of 

Prognosis in the Metastatic 

setting 

Survey 126 When first diagnosed 59% wanted to be told how 

long they had to live when 

first diagnosed, and 53% 

wanted the specialist to "just 

tell them" this. 17% wanted 

the specialist to check first if 

they wanted to discuss 

expected survival, and 21% 

only wanted the information 

if they asked. 

Kirk et al27 2004 Australia, 

Canada 

What do patients receiving 

palliative care for cancer 

and their families want to 

be told? 

Semi-structured 

interviews 

37 As soon as or shortly after diagnosis Most wanted to know 

shortly after diagnosis but 

some stated the information 

had been given too soon or 

when 

they hadn’t asked for it. 

Participants sometimes 

verbalised ambiguity: 

they wanted to be told but 

they did not want to know. 

Lippe et al28 2020 USA Communicating Oncologic 

Prognosis with Empathy: 

A Pilot Study of a Novel 

Communication Guide 

Sequential explanatory 

mixed-method pilot 

study 

42 When their oncologist feels their 

prognosis has changed 

 

Mitchison et 

al29 

2012 Australia Prognostic communication 

preferences of migrant 

patients and their relatives 

Interviews 73 1. If the patient directly asked for it 

2. When the situation has become 'worse' 

and the patient was closer to death 

3. When the doctor judges the patient is 

capable of 'handling' the information 

Suggestions were made by 

patients and relatives that 

doctors should either obtain 

permission or make a 

capacity judgment before 

providing information. 
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Paiva et al30 2022 Brazil Anticancer treatment goals 

and prognostic 

misperceptions among 

advanced cancer 

outpatients 

Cross-sectional cohort 

study 

90 At disease progression and/or clinical 

deterioration 

Seventy-eight (88%) patients 

wanted their oncologist to 

inform them about their 

prognosis; only 35% (n = 

31) received such 

information at their present 

appointment. 

Parker et al31 2007 Australia A systematic review of 

prognostic/end-of-life 

communication with adults 

in the advanced stages of a 

life-limiting illness: 

patient/caregiver 

preferences for the content, 

style, and timing of 

information 

Systematic review 4 - 9105 Early in/shortly after diagnosis Only 5 of 99 studies 

included in review addressed 

timing of prognosis. 4/5 of 

these studies were conducted 

in English-

speaking/Northern European 

countries. 

Petrillo et al32 2022 USA Prognostic communication 

about lung cancer in the 

precision oncology era: A 

multiple-perspective 

qualitative study 

Qualitative study 39 Disease progression  

Schulman-

Green et al22 

2018 USA Oncologists’ and Patients’ 

Perceptions of Initial, 

Intermediate, and Final 

Goals of Care 

Conversations 

Semi-structured 

interviews 

39 1. Early in the oncologist-patient 

relationship 

2. At "decision points" 

3. End of trajectory when no options left  

Intermediate decision points 

= test results, starting or 

failing treatment, when 

patients had high symptom 

burden, or with functional 

changes. Patients preferred 

delaying final conversations 

until it was unavoidable or 

‘‘when they had enough’’. 
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Table 4) Studies reporting timepoints when discussions of prognosis occurred. 

Authors Year Region 

(Group) 

Title Design/Method Number of 

participants 

Timepoint Comments 

Annadurai et 

al33 

2021 USA Impact of a Novel Goals-

of-Care Communication 

Skills Coaching 

Intervention for Practicing 

Oncologists 

Randomized controlled 

trial 

22 oncologists First visit after imaging to assess 

response to first-line treatment 

All oncologists received a 

1hr didactic training 

session by a trained 

VitalTalk facilitator which 

emphasised the importance 

of starting prognostic 

discussions at this 

timepoint. 

Bernacki et 

al34  

2015 USA Effect of the Serious 

Illness Care Program in 

Outpatient Oncology 

Cluster randomized 

clinical trial 

278 patients 

91 oncologists 

When the physician "would not be 

surprised" if the patient were to die 

within 12 months 

 

Bickell et al35 2020 USA Effects of a 

Communication 

Intervention Randomized 

Controlled Trial to Enable 

Goals-of-Care 

Discussions 

Randomized controlled 

trial 

Not available Post-imaging visit to assess response to 

first-line cancer treatment 

During study preparation, 

consensus from oncologists 

identified this timepoint as 

an opportune time to start 

Goal of Care discussions if 

none had occurred. 

Bouleuc et 

al36 

2021 France A Question Prompt List 

for Advanced Cancer 

Patients Promoting 

Advance Care Planning 

Multicentre, 

randomized controlled 

trial 

142 patients Second consultation with the palliative 

care team 

Patients were invited to 

enrol at the time of their 

first consultation with the 

palliative care team and 

those allocated to the 

Question Prompt List arm 

received a booklet. 

Discussions occurred at the 

next consultation. 

Bruera et al37 2003 USA 

(M.D. Anderson 

Cancer Center) 

Breast Cancer Patient 

Perception of the 

Helpfulness of a Prompt 

Sheet Versus a General 

Information Sheet During 

Outpatient Consultation: 

Randomized controlled 

trial 

60 patients First consultation with breast medical 

oncologist 
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A Randomized, 

Controlled Trial 

Butow et al38 2004 Australia 

(The University 

of Sydney) 

Cancer Consultation 

Preparation Package: 

Changing Patients but Not 

Physicians Is Not Enough 

Randomized controlled 

trial 

164 patients Initial consultation with medical or 

radiation oncologist 

  

Butow et al39 1994 Australia 

(The University 

of Sydney) 

Patient participation in the 

cancer consultation: 

Evaluation of a question 

prompt sheet 

Randomized controlled 

trial 

142 patients First consultation with a medical 

oncologist 

  

Chou et al40 2017 USA Discussing prognosis and 

treatment goals with 

patients with advanced 

cancer 

Qualitative analysis 26 patients 

9 oncologists 

First appointment to see a medical 

oncologist to discuss medical treatment 

(chemotherapy) 

Described oncologists' 

language during 

discussions of prognosis in 

clinical interactions with 

African American patients 

diagnosed with cancer. 

Clayton et al41 2007 Australia Randomized Controlled 

Trial of a Prompt List to 

Help Advanced Cancer 

Patients and Their 

Caregivers to Ask 

Questions About 

Prognosis and End-of-Life 

Care 

Randomized Controlled 

Trial 

174 patients Within three consultations from initial 

contact with a palliative care physician 

A Question Prompt List 

and physician endorsement 

of its use assists terminally 

ill cancer patients and their 

caregivers to promote 

discussion about prognosis 

without creating patient 

anxiety or impairing 

satisfaction. 

Danesh et al42 2014 USA Informational Needs of 

Patients with Metastatic 

Breast Cancer: What 

Questions Do They Ask, 

and Are Physicians 

Answering Them? 

Descriptive study 59 patients At first consultation with breast medical 

oncologist 

64% requested information 

about prognosis in their 

question lists provided to 

the oncologist. Physicians 

addressed questions about 

prognosis in 40% when 

asked in a very direct 

manner, and 29% when 

asked indirectly. 
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Dillon et al24 2021 USA Evolving Goals of Care 

Discussions as Described 

in Interviews with 

Individuals With 

Advanced Cancer and 

Oncology and Palliative 

Care Teams 

Qualitative analysis 25 patients 

25 

oncology/palliative 

care doctors 

Upon diagnosis or metastasis, and when 

treatments stopped working or pain and 

symptoms became severe 

While most patients wanted 

general information about 

prognosis shortly after 

diagnosis, after that, many 

did not desire more 

detailed conversations until 

things changed for the 

worse. Most patients 

expressed a preference for 

as much information as 

possible about their 

diagnosis and prognosis, 

but receptivity varied by 

personal preference, and 

stage of disease/treatment. 

Epstein et al43 2016 USA (Memorial 

Solan Kettering 

Cancer Center, 

NY) 

Discussions of Life 

Expectancy and Changes 

in Illness Understanding 

in Patients with Advanced 

Cancer 

Interviews using 

standardised 

questionnaires 

 

Data drawn from 

Coping with Cancer II 

study - multi-

institutional study 

across nine US cancer 

centres. 

178 patients At a visit with oncology provider to 

discuss scan results and evaluate disease 

progression in patients whose cancer 

was refractory to prior chemotherapy 

and expected to die within 6 months 

18 (10%) discussed 

prognosis at this timepoint; 

68 (38%) had only past 

discussions; 24 (13%) had 

both recent and past 

discussions; and 68 (38%) 

never had discussions of 

prognosis/life expectancy 

with the oncologist. 

Epstein et al44 2017 USA Effect of a Patient-

Centred Communication 

Intervention on 

Oncologist-Patient 

Communication, Quality 

of Life, and Health Care 

Utilization in Advanced 

Cancer. The VOICE 

Randomized Clinical Trial 

Randomized clinical 

trial 

265 patients 

38 oncologists 

When the physician "would not be 

surprised" if the patient were to die 

within 12 months 

A combined 

communication training 

intervention targeting 

physicians and patients 

with clinically meaningful 

increases in discussions of 

prognosis. 

Gattellari45 2002 Australia  When the Treatment Goal 

is not Cure: Are Cancer 

Patients Equipped to 

Make Informed 

Decisions? 

Prospective 

observational cohort 

study 

118 patients 

9 oncologists 

First consultation with an oncologist 58% were given 

information about life 

expectancy. 
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Gramling et 

al46 

2019 USA End-of-Life Preferences, 

Length-of-Life 

Conversations, and 

Hospice Enrolment in 

Palliative Care: A direct 

observational cohort study 

among people with 

advanced cancer 

Prospective 

observational cohort 

study 

231 patients Initial consultations with palliative care 

team 

44% of initial 

conversations included at 

least one statement 

regarding expectations for 

the patient's length of life. 

Greer et al47 2022 USA Randomized trial of a 

palliative care 

intervention to improve 

end-of-life discussions in 

patients with metastatic 

breast cancer 

Randomized control 

trial 

120 patients When the patient had clinical indicators 

of increased risk of death within 6 

months 

 

Henselmans 

et al48 

2017 Netherlands and 

USA 

How long do I have? 

Observational study on 

communication about life 

expectancy with advanced 

cancer patients 

Prospective 

observational study 

41 patients 

13 oncologists 

1. Initial treatment planning 

consultations 

2. Evaluative consultations that 

concerned disease progression and 

disease response. 

Communication about life 

expectancy was identified 

in 19 of 62 (32%) 

consultations. 

Ingersoll et 

al49 

2019 USA Racial/ethnic differences 

in prognosis 

communication during 

initial inpatient palliative 

care consultations among 

people with advanced 

cancer 

Prospective 

observational study 

231 patients 

54 palliative care 

doctors 

Initial consultation between palliative 

care clinicians and hospitalised people 

with advanced cancer 

76% contained prognosis 

communication. Prognosis 

communication was less 

than half as likely to occur 

with Black or Latino 

patients compared to 

others. 

Koedoot et 

al50 

2004 Netherlands  The content and amount 

of information given my 

medical oncologists when 

telling patients with 

advanced cancer what 

their treatment options 

are: palliative 

chemotherapy and 

watchful waiting 

Prospective 

observational study 

95 patients First consultation with the medical 

oncologist during which a decision 

about whether or not to start palliative 

chemotherapy was discussed 

39% of medical oncologists 

explained prognosis. 
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Lippe et al28 2020 USA Communicating 

Oncologic Prognosis with 

Empathy: A Pilot Study of 

a Novel Communication 

Guide 

Sequential explanatory 

mixed-method pilot 

study 

42 patients An appointment with the oncology team 

at a time when a treatment decision 

needed to be made 

 

Malhotra et 

al51 

2020 Singapore Oncologist-patient-

caregiver decision-making 

discussions in the context 

of advanced cancer in an 

Asian setting 

Prospective 

observational study 

100 patients 

30 oncologists 

When the patient asked questions 

related to their prognosis 

 

Mazer et al52 2014 USA "Speaking-for" and 

"Speaking-as": Pseudo-

surrogacy in physician 

patient-companion 

medical encounters about 

advanced cancer 

Qualitative analysis of 

transcribed outpatient 

visits 

49 patients 

17 oncologists 

When the oncologist "would not be 

surprised" if the patient died within 12 

months 

 

Nahm et al53 2021 Australia Using three scenarios to 

explain life expectancy in 

advanced cancer: attitudes 

of patients, family 

members, and other 

healthcare professionals 

Single-arm phase 2 trial 222 patients 

33 oncologists 

When the patient indicated they wanted 

quantitative information (either 

spontaneously or when their oncologist 

offered to discuss prognosis) 

 

Nakajima et 

al54 

2015 Japan Does the Approach of 

Disclosing More Detailed 

Information of Cancer for 

the Terminally Ill Patients 

Improve the Quality of 

Communication Involving 

Patients, Families, and 

Medical Professionals? 

Before-after study 91 patients Final hospitalization to receive end-of-

life care. 

 

Owusuaa et 

al55 

2022 Netherlands Discussing prognosis and 

the end of life with 

patients with advanced 

cancer or COPD: A 

qualitative study 

Qualitative study 7 patients 1. When it became evident that their 

disease was incurable 

2. When (curatively aimed) treatment 

had to be stopped due to disease 

progression 

 

Paiva et al30 2022 Brazil Anticancer treatment 

goals and prognostic 

misperceptions among 

Cross-sectional cohort 

study 

90 patients 

28 oncologists 

1. At disease progression 

2. Clinical deterioration 

Seventy-eight (88%) 

patients wanted their 

oncologist to inform them 
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advanced cancer 

outpatients 

about their prognosis; only 

35% (n = 31) received such 

information at their present 

appointment. 

Rodriguez et 

al56 

2008 Australia ‘It’s going to shorten your 

life’: framing of 

oncologist– patient 

communication about 

prognosis 

Qualitative study 29 patients First outpatient consultation with 

oncologist  

  

Rumpold et 

al57 

2015 Austria Information preferences 

regarding cure rates and 

prognosis of Austrian 

patients with advanced 

lung cancer 

Semi-structured 

interviews and 

questionnaires 

50 patients First consultation with radiation 

oncologist 

 

Singh et al58 2017 USA Characterizing the nature 

of scan results 

discussions: Insights into 

why patients 

misunderstand their 

prognosis 

Qualitative 

substudy/secondary 

analysis of a 

randomised controlled 

trial (RCT) 

11 oncologists 

 

Post-imaging visit Audio recordings of 64/128 

encounters from main RCT 

involved scan results. Only 

4 encounters involved 

prognosis talk, of which 3 

were initiated by 

patients/caregivers. 

Thomas et al59 2019 USA Communication 

differences between 

oncologists and palliative 

care clinicians: A 

qualitative analysis of 

early, integrated palliative 

care in patients with 

advanced cancer. 

Qualitative study 19 patients Post-progression visit Audio recorded two 

outpatient clinic visits with 

medical oncology and two 

outpatient clinic visits with 

palliative care immediately 

after patients’ first and 

second cancer 

progressions. 

Umezawa et 

al60 

2015 Japan Preferences of advanced 

cancer patients for 

communication on 

anticancer treatment 

cessation and the 

transition to palliative care 

Questionnaire 106 patients When anticancer treatment had stopped 

working or was being ceased 

  

van der 

Velden et al61  

2021 Netherlands Communication about 

prognosis during patient-

initiated second opinion 

Qualitative study 60 patients 

21 oncologists 

When second opinion was sought 
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consultations in advanced 

cancer care: An 

observational qualitative 

analysis 

van Vliet et 

al62  

2019 Netherlands The use of expectancy and 

empathy when 

communicating with 

patients with advanced 

breast cancer; An 

observational study of 

clinician-patient 

consultations 

Qualitative study 45 patients 

12 oncologists 

1. First consultation with medical 

oncologist 

2. Follow up after significant results  

 

Walczak et 

al63 

2015 Australia A qualitative analysis of 

responses to a question 

prompt list (QPL) and 

prognosis and end-of-life 

care discussion prompts 

delivered in a 

communication support 

program 

Qualitative study 31 patients Prognosis estimated to be <12 months When presented with QPL 

questions and prompts to 

discuss life expectancy, 

almost half of the patients 

explicitly indicated they 

did not wish to discuss this 

during consultations or 

receive estimates (n = 14 

clearly no interest, 6 clear 

interest, 11 unclear about 

interest). 

Yeh et al64  2014 USA Using a question prompt 

list as a communication 

aid in advanced cancer 

care 

Questionnaire 30 patients Initial consultation with oncologist  
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8 USING THREE SCENARIOS TO EXPLAIN LIFE EXPECTANCY IN 
ADVANCED CANCER: ATTITUDES OF PATIENTS, FAMILY MEMBERS, 
AND OTHER HEALTHCARE PROFESSIONALS 

 

Overview 

Thinking and talking about prognosis using worse-case, typical, and best-case scenarios for 

survival is more meaningful for people with advanced cancer than providing a single-point 

estimate of expected survival time. It is important to consider how this method of 

communicating prognosis could be implemented into routine clinical practice. A simple web-

based tool was developed to calculate ranges for the three scenarios for survival based on the 

oncologist’s estimate of expected survival time. This published manuscript evaluates the 

satisfaction of patients with advanced cancer, and their oncologists, to using three scenarios 

for survival time to explain prognosis, and evaluates the accuracy of the oncologists’ 

estimates. 
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Abstract
Aim  To evaluate a web-based tool for estimating and explaining three scenarios for expected survival time to people with 
advanced cancer (patients), their family members (FMs), and other healthcare professionals (HCPs).
Methods  Thirty-three oncologists estimated the “median survival of a group of similar patients” for patients seeking quantitative 
prognostic information. The web-based tool generated worst-case, most likely, and best-case scenarios for survival based on the 
oncologist’s estimate. Oncologists presented the scenarios to each patient and provided a printed summary to patients, FMs, and HCPs. 
Attitudes to the information were assessed by questionnaires. Observed survival for each patient was compared with the oncologist’s 
estimated survival and the three scenarios.
Results  Prognosis was discussed with 222 patients: median age 67 years; 61% male; most common primary sites pancreas 15%, non-small-cell 
lung 15%, and colorectal 12%. The median (range) for observed survival times was 9 months (0.5–43) and for oncologist’s estimated survival 
times was 12 months (2–96). Ninety-one percent of patients, 91% of FMs, and 84% of HCPs agreed that it was helpful having life expectancy 
explained as three scenarios. The majority (77%) of patients judged the information presented about their life expectancy to be the same or 
better than they had expected before the consultation. The survival estimates met a priori criteria for calibration, precision, and accuracy.
Conclusions  Patients, FMs, and HCPs found it helpful to receive personalized prognostic information formatted as three 
scenarios for survival. It was feasible, acceptable, and safe to use a web-based resource to do this.

Keywords  Prognosis · Prognostic discussions · Life expectancy · Doctor-patient communication · Scenarios for survival · 
Advanced cancer

Introduction

Conversations about prognosis are important for people 
affected by incurable cancer and help patients and their fami-
lies make decisions about treatment, plans for the future, and 
choices about end-of-life care. Patients who have a good 
understanding of their life expectancy are less likely to 
choose futile treatments and aggressive medical interven-
tions toward the end of life; are more likely to accept pal-
liative care services earlier; have better quality of life at the 
end of life; and have surviving carers with better quality of 
life during the bereavement period [1–3].

Despite this, many oncologists provide patients with 
minimal information about life expectancy or avoid 
such discussions altogether [4–6]. Reported reasons for 
this include fear of upsetting patients, fear of provid-
ing inaccurate information, and insufficient training in 
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prognostication [7, 8]. As a consequence, many patients 
do not fully understand their situation and goals of treat-
ment. Conversations about prognosis are often deferred 
until the last months of life, robbing patients and families 
the opportunity to plan and discuss their wishes while they 
are well. When conversations about prognosis do occur, 
they are rarely documented in the patient’s medical record 
or letters to other healthcare professionals [9, 10]. This 
makes it difficult for all healthcare professionals involved 
in the patient’s care to know what has been discussed and 
may result in patients receiving inconsistent information.

Most patients want some information about their 
expected survival time, and many want information about 
specific scenarios, for example, the longest survival with 
treatment, average survival, and shortest survival with-
out treatment [11–13]. We previously surveyed 505 peo-
ple with a cancer experience about their preferred format 
for presenting information on expected survival time to a 
hypothetical patient with advanced cancer and found that 
88% preferred three scenarios for survival (worst-case, 
most likely, and best-case), and only 5% preferred a single 
estimate of the median survival time [14].

In previous work, we showed that certain percentiles of 
an overall survival (OS) curve provide a useful basis for esti-
mating three scenarios for survival [15]. For example, the 
90th percentile, the time when 90% of people are still alive 
and 10% have died, can approximate the worst-case scenario 
(shortest 10% of survival times) and the 10th percentile, 
the time when 10% of people are still alive and 90% have 
died, can approximate the best-case scenario (longest 10% 
of survival times). We have also shown that simple multiples 
(0.25, 0.5, 2, and 3) of an OS curve’s median can be used 
to estimate its percentiles [15–23]. To illustrate, the 90th 
percentile (representing the upper bound of the worst-case 
scenario) is approximately one-quarter of the median OS; the 
75th percentile (lower bound of the most likely scenario) is 
approximately half the median OS; the 25th percentile (upper 
bound of the most likely scenario) is approximately double 
the median OS; and the 10 percentile (lower bound of the 
best-case scenario) is approximately three times the median 
OS. For example, if the median OS is 12 months then the 
worst-case scenario is less than 3 months (0.25 x 12), the 
most likely scenario is 6 to 24 months (0.5 to 2 x 12), and the 
best-case scenario is 36 months or longer (3 x 12).

Using these simple rules of thumb, we developed a web-
based tool (iTool) to help oncologists estimate and explain 
individualized scenarios for survival to patients with incurable 
cancer seeking quantitative information about their prognosis. 
With consumer input, we developed a one-page summary to 
help explain this information to patients, family members or 
carers (FMs), and other healthcare professionals (HCPs).

The aim of this study was to evaluate the iTool for esti-
mating and explaining personalized information about life 

expectancy in people with advanced cancer, their medical 
oncologists, FMs, and other HCPs.

Patients and methods

We conducted a multi-site, single-arm, phase 2 trial. The target 
population was adults with incurable cancer attending the clinic 
of a participating medical oncologist and indicating that they 
wanted quantitative information about their prognosis (either 
spontaneously or when their oncologist offered to discuss prog-
nosis). FMs were eligible if present during the consultation 
when life expectancy was discussed. HCPs involved in a partici-
pating patient’s care and receiving letters from the oncologist 
as standard of care (e.g., general practitioner, referring surgeon, 
radiation oncologist) were also invited to participate.

Participating oncologists were provided with access 
to the iTool for the duration of the study (available at 
https://​ctc.​usyd.​edu.​au/​3scen​arios/). When a patient 
wanted information on their expected survival time, 
we asked the oncologist to estimate the patient’s life 
expectancy defined as “the median survival of a group 
of similar patients” based on studies of patients in the 
same situation, prognostic tools, or their personal clinical 
experience. The iTool calculated ranges for the three sce-
narios using simple multiples of the oncologist’s estimate 
based on our previous work [16]. This information was 
printed for the patient and FMs to take home (Supple-
mentary Text 1), and copies were placed in the patient’s 
medical record and sent to HCPs with the oncologist’s 
standard letter.

Following the consultation, the oncologist entered the 
patient demographics and cancer details and completed a 
questionnaire about the perceived usefulness of the iTool 
for that patient, including if it was helpful, easy to use, 
stressful, or lengthened the consultation (Supplementary 
Text 2). After providing written, informed consent, patients 
completed a questionnaire about the prognostic informa-
tion they received (Supplementary Text 3). FMs and HCPs 
completed similar questionnaires regarding the information 
they received (Supplementary Text 4 and 5). The study was 
approved by the health research ethics committee at all par-
ticipating sites.

The primary measure of effect was the proportion of 
patients who agreed or strongly agreed that “having my life 
expectancy explained this way was helpful.” Other measures 
of effect included the proportions of patients who agreed or 
strongly agreed that “Having my life expectancy explained 
this way”: made sense, gave hope, or made them feel worried 
or anxious. Patients were asked if the information about their 
life expectancy was better, worse, or about the same as they 
had thought before the consultation. Patients were also asked 

https://ctc.usyd.edu.au/3scenarios/
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if they agreed it was helpful to be told each of the scenarios 
(best-case, worst-case, and most likely).

Patients also completed three other questionnaires:

1.	 The Short State Trait Anxiety Inventory (STAI), a six-
item short form of the state scale of the Spielberger 
STAI [24]

2.	 The Herth Hope Index, a 12-item adapted version of the 
Herth Hope Scale with three subscales measuring tem-
porality and future, positive readiness and expectancy, 
and interconnectedness [25]

3.	 The Life Orientation Test Revised (LOTR), a 10-item 
scale measuring levels of optimism [26]

A higher score indicated greater levels of either anxiety, 
hope, or optimism with each scale, respectively.

At the end of the study, participating oncologists com-
pleted a second questionnaire to determine their attitudes to 
using the iTool when discussing prognosis with their patients 
(Supplementary Text 6). Oncologists were sent emails ask-
ing them to update the survival status of each patient at time 
points corresponding to simple multiples of their estimated 
median survival time: 0.25, 0.5, 1.0, 2.0, 3.3, and 5.

For comparability with previous studies, we defined a 
point estimate of life expectancy (estimated median sur-
vival time of a group of similar patients) as precise if it 
was within 0.67 to 1.33 times the observed survival time 

[15] and hypothesized that approximately 20% to 30% of 
estimates would meet this definition. For each patient, we 
calculated the ratio of the observed survival time (OST) to 
their oncologist’s estimated survival time (EST) and used 
the Kaplan–Meier distribution of the ratio (OST/EST) to 
account for censored observations (patients still alive at 
their last follow-up). We expected oncologists’ EST to be 
well-calibrated (i.e., approximately equal proportions (50%) 
being longer than the observed survival time (OST/EST < 1) 
and shorter than the observed survival time (OST/EST > 1)).

Based on the broad concept of accuracy used in our previ-
ous work, we also hypothesized that approximately:

Five to ten percent of patients would die within one-quar-
ter of their oncologists’ estimate (OST/EST ≤ 0.25).

Fifty percent of patients would have a survival time 
within half to double their oncologists’ estimate (0.5 ≤ OST/
EST ≤ 2).

Ten percent of patients would live beyond three times 
their oncologist’s estimate (OST/EST ≥ 3) [20].

A sample of size of at least 70 patients was calculated 
to provide > 95% power to distinguish the observed propor-
tion of patients finding the iTool helpful from hypothetical 
true proportions of 80% or more versus 60% or less with an 
allowance of 20% for incomplete data. Associations between 
baseline characteristics and responses to questions about the 
prognostic information were assessed with logistic regres-
sion. Statistical analyses were done using R version 4.0.4.

Oncologists N=33

Patients given prognostic 

information using the iTool N =222

1 page printed summary

N =21 did not consent for questionnaire

2 declined

4 insufficient English

15 not asked

Patients providing written 

consent to complete 

questionnaire N =201

N =55 questionnaire not returned

Patient questionnaire 

N =146

Family member or carer questionnaire 

N =102

Healthcare professional questionnaire

N =140

Oncologist questionnaire 1 

N =222

(1 questionnaire completed after 

each consultation)

Oncologist questionnaire 2

N=21

(1 questionnaire completed by 

each oncologist at end of study)

Patients followed for survival with 

oncologists prompted to provide updates

N =215

(survival data missing N =7)

Fig. 1   Consort diagram



	 Supportive Care in Cancer (2022) 30:7763–7772

1 3

7766

Results

Between August 2012 and May 2016, 33 oncologists used 
the iTool to explain life expectancy to 222 patients (Fig. 1), 
of whom 201 consented to participate in the evaluation 
part of the study and 146 returned completed question-
naires (response rate 73%). Completed questionnaires were 
returned by 102 FMs and 140 HCPs. All 33 participating 
oncologists completed a questionnaire following each patient 
consultation (oncologist questionnaire 1), and 21 of the 33 
oncologists completed a questionnaire at the end of the study 
(oncologist questionnaire 2).

The baseline characteristics of participating patients are 
summarized in Table 1. The median age was 67 years, and 

the majority (61%) were male. For most patients, the iTool 
was used more than 8 weeks after their diagnosis of incur-
able cancer, and at a third or subsequent consultation. The 
median estimated survival time was 12 months (range 2 to 
96 months).

The vast majority (91%) of patients agreed or strongly 
agreed that the survival information presented by the 
iTool was helpful (Table 2). More patients preferred to 
hear each of the three scenarios (worst-case 81%, most 
likely 86%, and best-case 92%) than to be told the esti-
mated median survival (78%). Seventy-seven percent of 
patients responded that the information about their prog-
nosis explained as three scenarios for survival was about 
the same as, or better than, they expected before discussing 
it with their oncologist.

The attitudes of oncologists, HCPs, and FMs to hav-
ing the information estimated and explained this way are 
summarized in Table 3. The median number of times each 
oncologist used the iTool was four (range 1 to 50). In 96% 
of consultations, oncologists agreed or strongly agreed that 
explaining life expectancy as three scenarios was helpful. 
There were very few consultations where oncologists agreed 
or strongly agreed that using the iTool significantly length-
ened the consultation (9%). The majority of HCPs agreed or 
strongly agreed that having the information presented this 
way would be helpful for themselves (84%) and their patients 
(73%) and was more informative than the prognostic infor-
mation they usually received (88%).

Associations between patients’ baseline characteristics 
and agreeing or strongly agreeing that presenting the life 
expectancy information as three scenarios was helpful are 
summarized in Table 4. Higher scores for hope were associ-
ated with a higher likelihood of agreeing that the informa-
tion was helpful (OR 5.7, 95% CI 1.2 to 27, p = 0.03).

The median observed survival time was 9 months (range 
0.5 to 43). Oncologists’ estimates were well-calibrated, with 
54% (95% CI 46 to 61) of patients living longer than their 
EST and 46% (95% CI 39 to 54) living shorter than their 
EST. As hypothesized, 27% (95% CI 20 to 34) of oncolo-
gists’ point estimates of life expectancy met our arbitrary 
criterion for precision (within 0.67–1.33 times the OST). 
The proportions of patients with OSTs falling within pre-
specified ranges for the three scenarios corresponded closely 
with our a priori hypotheses: 7% (95% CI 3 to 10) of patients 
died within their estimated worst-case scenario; 51% (95% 
CI 43 to 59) lived within their estimated most likely sce-
nario; and 13% (95% CI 8 to 23) lived within their estimated 
best-case scenario. Figure 2 shows the distribution of the 
OST/EST ratio for each patient.

At the end of the study, 81% (17/21) of responding oncol-
ogists agreed or strongly agreed that the iTool made discuss-
ing prognosis easier; 52% (11/21) agreed or strongly agreed 
that it made them more prepared to discuss prognosis; and 

Table 1   Patient baseline characteristics (N = 222)

a Unless otherwise specified

Characteristic N (%)a

Median age, years (range) 67 (27–90)
Sex, male 137 (61)
Education (available for 146 patients who completed the 

patient questionnaire)
Year 10 or less
 High school/post high school qualification
Unknown

58 (40)
81(55)
7 (5)

Spoken English level
 Fluent/Native
 Adequate
 Poor

211 (95)
7 (3)
4 (2)

ECOG performance status
 0
 1
 2
 3

46 (21)
130 (59)
43 (19)
3 (1)

Cancer type
 Pancreatic
 Non-small cell lung cancer
 Colorectal
 Prostate
 Breast
 Kidney
 Other

34 (15)
34 (15)
26 (12)
25 (11)
19 (9)
17 (8)
67 (30)

Time from diagnosis of incurable cancer
  ≤ 8 weeks
  > 8 weeks

99 (45)
123 (55)

Consultation number
 Initial
 Second
 Third or subsequent

65 (29)
26 (12)
131 (59)

Estimated survival time
 < 3 months
 3– < 9 months
 9–15 months
 > 15 months

3 (1)
81 (36)
72 (32)
66 (30)
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86% (18/21) agreed or strongly agreed that they would like 
to continue using the iTool beyond the study.

Discussion

The majority of responding patients, FMs, and HCPs found 
it helpful to receive personalized scenarios for survival gen-
erated by the iTool. While 40% of patients found the life 
expectancy information upsetting, the majority of patients 
and FMs still found it helpful to be told each of the three sce-
narios, including the worst-case scenario. Most responding 
patients (77%) reported that the life expectancy information 
they received was the same or better than they had expected 
before the consultation. A higher score for hope was associ-
ated with higher likelihood of responding that the survival 
information was helpful. As hypothesized, oncologists’ 
point estimates of life expectancy for individual patients 
were well-calibrated but imprecise. However, scenarios for 
survival time calculated by the iTool using simple multiples 

of the oncologists’ estimates corresponded closely with our a 
priori estimates: approximately 10% of patients died within 
one quarter of their EST, approximately 50% lived within 
half to double their EST, and approximately 10% lived 
longer than three times their EST [16].

These favorable attitudes to using the iTool were con-
sistent with our previous findings that people with cancer 
prefer to receive prognostic information formatted as three 
scenarios (worst-case, most-likely, best-case) rather than a 
point estimate of the median survival time [14]. Our previ-
ous work involved a hypothetical patient so it was reassur-
ing to find similar results when real patients were presented 
with a personalized estimate of their own prognosis in this 
format. Participating oncologists reported that the iTool 
was easy to use and made them better prepared to discuss 
prognosis.

Our data indicate that the iTool could help overcome 
commonly cited barriers to discussions about prognosis 
including: lack of tools, lack of time, not knowing what to 
say, and fear of upsetting patients and family members [8, 

Table 2   Attitudes of patients to 
receiving personalized scenarios 
for survival using the web-based 
tool (N = 146)

a Includes agree and strongly agree responses

Proportion who agreea with each statement N (%) 95% CI

Having my life expectancy explained this way:
  Is helpful 126/138 (91) 85–95
  Makes sense 136/142 (96) 91–98
  Helps them make plans 126/144 (88) 81–92
  Gives them hope 78/140 (56) 47–64
  Reassures them 89/139 (64) 56–72
  Improves their understanding 122/138 (88) 82–93
  Makes them feel worried or anxious 41/138 (30) 23–38
  Upsets them 58/140 (41) 34–50
  Would be useful for their family members 107/142 (75) 68–82
  Would be useful for their family doctor 127/141 (90) 84–94

Being told the following scenario was helpful:
  Best-case 131/142 (92) 87–96
  Most likely 122/142 (86) 79–91
  Worst-case 115/142 (81) 74–87
  Being told the time half a group of people would live longer or shorter 

than was helpful
110/141 (78) 70–84

Preference for scenario to be told about first:
  Best-case 28/143 (20) 14–27
  Most likely 49/143 (34) 27–43
  Worst-case 14/143 (10) 6–16
  Order is not important to me 52/143 (36) 29–45

How life expectancy information compared to expectations
  Better than expected 44/142 (31) 24–39
  About the same as expected 66/142 (46) 38–55
  Worse than expected 32/142 (23) 16–30

It was helpful for me to receive a printed summary of this information 127/140 (91) 85–94
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20, 21]. Oncologists reported that using the iTool prolonged 
less than 10% of consultations, an important finding given 
fear of prolonging consultations is a reported barrier to dis-
cussing prognosis [8, 27].

Most patients found it helpful to receive a printed sum-
mary of information about their prognosis. Similarly, more 
than 70% of HCPs agreed that the printed three scenarios 
for survival information they received was more informative 
than the prognostic information they usually receive from 
oncologists, and that this information would help them make 

management and treatment decisions with their patients. We 
previously reported that quantitative information about prog-
nosis was rarely included in letters from medical oncologists 
to HCPs [9]. Providing the one-page printed summary to 
HCPs could help ensure members of the multidisciplinary 
care team are aware of the estimated prognosis, and of what 
the patient has been told. This should improve the consist-
ency of information and perhaps even improve patient care.

Fear of upsetting the patient is a commonly reported bar-
rier to discussing prognosis [8]. Interestingly, oncologists 

Table 3   Attitudes of family members and carers, healthcare professionals, and oncologists to the information provided by the web-based tool

a Includes agree and strongly agree responses
b Number of consultations, 33 oncologists completed a questionnaire after each patient consultation

N (%) 95% CI

Family members and carers (N = 102)
 Proportion who agreea that the survival information presented by the iTool
   Is helpful 92/101 (91) 84–95
   Is reassuring 51/100 (51) 41–61
   Makes sense 97/101 (96) 90–98
   Helps them make plans 71/99 (72) 62–80
   Gives them hope 56/101 (55) 46–65
   Improves their understanding 85/100 (85) 77–91
   Is too complicated 9/99 (9) 5–16
   Is upsetting 47/98 (48) 38–58

Healthcare professionals (N = 140)
 Proportion who agreea that the survival information presented by the iTool
   Is helpful for themselves 115/137 (84) 77–89
   Is helpful for patients 98/134 (73) 65–80
   Is reassuring for patients 37/131 (28) 21–37
   Is distressing for patients 51/135 (38) 30–46
   Makes sense 122/135 (90) 84–94
   Will help them make management and treatment decisions 98/138 (71) 63–78
   Improves their understanding of the patients’ prognosis 103/136 (76) 68–82
   Is more informative than prognostic information usually received 117/133 (88) 81–93

Oncologists (N = 222 consultations)b

 Proportion of consultations where the oncologist agreeda that explaining life expectancy as 3 scenarios
   Is helpful 214/222 (96) 93–98
   Is difficult 17/222 (8) 5–12
   Is stressful 26/222 (12) 8–17
   Is intrusive 42/222 (19) 14–25
   Significantly lengthened the consultation 19/222 (9) 6–13
   Was facilitated by using the iTool 207/222 (93) 89–96

Proportion of consultations where the oncologist agreeda that having life expectancy explained this way for the patient
   Is helpful 196/222 (88) 83–92
   Is reassuring 113/222 (51) 44–57
   Is upsetting 36/222 (16) 12–22
   Is too complicated 6/222 (3) 1–6
   Improved their understanding 193/222 (87) 82–91
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in this study agreed that patients would find the prognostic 
information upsetting in only 16% of consultations. This 
may be because they perceived the format of present-
ing three scenarios was less upsetting or perhaps that the 
patients they selected for the study were those less likely 
to be upset by the information. We found 40% of patients 
agreed that the prognostic information they received was 
upsetting, yet despite this, over 90% agreed that the infor-
mation was helpful. We previously reported that providing 
patients with ranges for three scenarios was judged to offer 
more hope than providing a single point estimate of survival 
[14]. It is possible that providing ranges for three scenarios 
helps patients understand the uncertainty of survival esti-
mates and allows them to hope for a realistic best-case sce-
nario. Most patients found that the information presented 
about their life expectancy was either about the same as, 

or better than, they expected, even when given their worst-
case scenario. Previous studies reporting that patients with 
advanced cancer are more likely to over-estimate their sur-
vival compared to their oncologists have generally com-
pared a point estimate made by the patient with a point 
estimate made by the oncologist [2, 21, 28]. Another pos-
sible explanation is that the majority of patients in our study 
(59%) received their survival time scenarios at a third or 
subsequent consultation, and there may have been other, 
earlier discussions about prognosis.

This study and approach to discussing prognosis has 
several key strengths. We developed an easily accessible, 
web-based tool designed to help oncologists explain “worst-
case, most likely, and best-case scenarios for survival time” 
to people affected by cancer. We studied the attitudes of 
patients receiving personalized information about their own 

Table 4   Characteristics 
associated with patients 
agreeing that the information 
presented by the web-based tool 
was helpful (N = 146)

a Higher score indicated greater levels of either anxiety, hope or optimism

Variables Agree or
strongly agree

Disagree, strongly 
disagree, or unsure

Odds ratio
(95% CI)

P value

Age, years
 < 50
 50–70
 > 70

14/16 (88)
63/70 (90)
49/52 (94)

2/16 (13)
7/70 (10)
3/52 (6)

ref
1.3 (0.24–6.9)
2.3 (0.35–15)

0.60

Sex
 Female
 Male

44/46 (96)
82/92 (89)

2/46 (4)
10/92 (11)

ref
0.37 (0.08–1.8)

0.22

Cancer type
 Prostate
 Kidney
 Non-small cell lung cancer
 Pancreatic
 Colorectal
 Breast
 Other

18/19 (95)
12/13 (92)
19/21 (91)
16/18 (89)
16/18 (89)
13/13 (100)
32/36 (89)

1/19 (5)
1/13 (8)
2/21 (10)
2/18 (11)
2/18 (11)
0/13 (0)
4/36 (11)

2.3 (0.23–22)
1.5 (0.15–15)
1.2 (0.20–7.1)
1.0 (0.17–6.1)
1.0 (0.17–6.1)
NA
ref

0.78

Education level
 Year 10 or less
 High school or above

49/55 (89)
71/76 (93)

6/55 (11)
5/76 (7)

ref
1.7 (0.50–6.0)

0.38

Short State Trait Anxiety Inventorya

 Below median (13) 60/65 (92) 5/65 (8) ref
 Above median 64/70 (91) 6/70 (9) 0.89 (0.25–3.1) 0.85

Herth Hope Indexa

 Below median (38)
 Above median

58/68 (85)
66/68 (97)

10/68 (15)
2/68 (3)

ref
5.7 (1.2–27)

0.03

Life Orientation Test Reviseda

 Below median (16)
 Above median

46/51 (90)
77/84 (91)

5/51 (10)
7/84 (8)

ref
1.2 (0.36–4.0)

0.77

Estimated median survival
 < 9 months
 9–15 months
 > 15 months

44/48 (92)
37/42 (88)
45/48 (94)

4/48 (8)
5/42 (12)
3/48 (6)

ref
0.67 (0.17–2.7)
1.4 (0.29–6.5)

0.64

Time since diagnosis of incurable cancer
 ≤ 8 weeks
 > 8 weeks

47/50 (94)
79/88 (90)

3/50 (6)
9/88 (10)

ref
0.56 (0.14–2.2)

0.40
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life expectancy and also the attitudes of oncologists, FMs, 
and HCPs. We included patients with a wide range of ages, 
cancer types, and estimated life expectancies. This supports 
the applicability of the iTool in people with advanced can-
cer seeking quantitative information about their prognosis 
from receptive oncologists. Our data support the accuracy 
of scenarios for survival time based on simple multiples of 
their oncologist’s estimate of life expectancy.

The main limitations of this study are the biases inherent 
to a single-arm design. Participating oncologists may have 
had greater interest and expertise in discussing prognosis 
and may have selected patients they judged likely to wel-
come information presented this way. Our response rate for 
patient questionnaires was 73%; the 55 consenting patients 
who did not return a questionnaire may have had less favora-
ble views. We did not assess patients’ understanding of the 
information presented about their prognosis. Our study 
involved only 33 oncologists. The generalizability of these 
findings requires further study, especially in the current era 
of increasing use of immunotherapy.

Future directions

Changing the behavior and practice of doctors is difficult. 
Australia has mandatory workshops on communicating 
prognosis for advanced trainees in medical oncology. 
Incorporating the iTool into this training offers an opportu-
nity to increase its use. The www.​cance​rsurv​ivalr​ates.​com 
website is another useful resource for oncologists and peo-
ple affected by cancer who seek quantitative information 
about prognosis. This website provides information based 

on recent data collected by the US SEER program and now 
provides information presented as three scenarios when 
the estimated median survival time is less than 3 years. 
These resources can help start and facilitate conversations 
about prognosis between patients and their doctors. Fur-
ther research is needed to evaluate patients’ understanding 
of presented information about prognosis.

Conclusion

We have provided strong evidence supporting the recom-
mendation that oncologists use three scenarios for sur-
vival time when thinking and talking about prognosis in 
advanced cancer. It was feasible, acceptable, helpful, and 
safe to use a web-based resource to do this.

Our web-based tool can be accessed via the link https://​
ctc.​usyd.​edu.​au/​3scen​arios/
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Supplementary Text 1 – Example of printed summary of survival information 

Imagine 100 people… 

It is impossible to see into the future but we can get an idea of how the future might look 
by thinking about how a group of similar people would do.  

Many people in this situation have said it's helpful to think about the best case scenario, 
the worst case scenario, and the most likely scenario, which is somewhere in between. 

If we imagine 100 people in exactly the same situation, then we'd expect: 

  - the 5 to 10 who did best would live longer than 3 years 

  - the 5 to 10 who did worst would die within 3 months 

  - the middle 50 would live 6 months to 2 years.  

This also means that  
  - half the people would live longer than 12 months and  
  - half the people would live less than 12 months. 

Cancer is very unpredictable. Sometimes that unpredictability acts in your favour.
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Supplementary Text 2- Oncologist questionnaire after consultation 

The following questions are designed to determine your experience using the iTool to estimate 
and explain survival time with this patient.  

Please circle one number for each line to show how you feel about that statement 

Statement Strongly 
Disagree Disagree Unsure Agree Strongly 

Agree 

1. 
It was difficult to estimate the “median” 
survival to enter into the iTool for this 
patient 

1 2 3 4 5 

2. For me, explaining life expectancy as 3 
scenarios:      

a was helpful 1 2 3 4 5 

b was difficult 1 2 3 4 5 

c was stressful 1 2 3 4 5 

d significantly lengthened the 
consultation 1 2 3 4 5 

e  was facilitated by using the iTool 1 2 3 4 5 

3. Using the iTool during the consultation 
was intrusive 1 2 3 4 5 

4. For the patient, having life expectancy 
explained this way was:      

a  helpful 1 2 3 4 5 

b reassuring 1 2 3 4 5 

c upsetting 1 2 3 4 5 

d too complicated 1 2 3 4 5 

e improved their understanding 1 2 3 4 5 



5. 
The information was helpful for the other 
family member(s) or carer(s) in the room  
(leave blank if no other people) 

1 2 3 4 5 

 

  



Supplementary Text 3- Patient questionnaire 

1.  Age in years:   __ __      

2.  Sex:  M   F 

3.  Highest education level achieved: (please select one of the options below) 

   Year 10 or less 

   Completed high school 

   College diploma, university degree or other post high school qualification 

4.  Year your cancer was first diagnosed:  __ __ __ __ 

5. What part of the body did your cancer start in (please tick only one of the boxes): 

   Breast 

   Lung 

   Bowel (colon or rectum) 

   Prostate 

   Ovary, uterus (womb) or cervix 

   Bladder  

 Kidney 

 Oesophagus 

   Stomach 

   Pancreas 

   Mouth, tongue or throat 

   Skin (melanoma) 

   Other  



 Unsure 

Please circle one number for each line to show how you feel about that statement 

6. 
Having my life expectancy explained this 
way: 

Strongly 
Disagree 

Disagree Unsure Agree 
Strongly 

Agree 

a 
made sense (the information was 
clear and easy to understand) 

1 2 3 4 5 

b 
will help me make plans for the 
future 

1 2 3 4 5 

c gives me hope 1 2 3 4 5 

d was reassuring 1 2 3 4 5 

e was upsetting 1 2 3 4 5 

f improved my understanding 1 2 3 4 5 

g made me feel worried or anxious 1 2 3 4 5 

h was helpful 1 2 3 4 5 

7. 
Being told the best case scenario was 
helpful 

1 2 3 4 5 

8. 
Being told the worst case scenario was 
helpful 

1 2 3 4 5 

9. 
Being told the most likely scenario was 
helpful 

1 2 3 4 5 

10. 
Being told the time half a group of people 
would live longer or shorter than was 
helpful 

1 2 3 4 5 

11. 
I found this way of presenting 
information about life expectancy helpful 

1 2 3 4 5 



12. 
It was helpful for me to receive a printed 
summary of this information 

1 2 3 4 5 

13. 
It would be helpful for my family 
members to receive this information 

1 2 3 4 5 

14. 
It would be helpful for my family doctor 
(GP) to receive this information 

1 2 3 4 5 

15. Overall, how did the information your doctor explained about your life expectancy compare 

with what you thought before this discussion (please tick only one box)? 

Better than expected 

Worse than expected 

About the same as expected 

16. Given the choice, which scenario would you prefer to be told about first (please tick only 

one box)? 

  Best case 

  Worst case 

  Most likely range 

  The order is not important to me 

17.  Do you plan to show (or have you already shown) the print out about your life expectancy 

to your family, friends or carers (please tick only one box)? 

 Yes 

 No 

Please read each statement and then circle the most appropriate number to the right of the 
statement to indicate how you feel right now, at this moment.  There is no right or wrong 



answer.  Do not spend too much time on any of the statements but give the answer which 
seems to describe your present feelings best. 

Statement Not at all Somewhat Moderately Very much 

18. I feel calm 1 2 3 4 

19. I am tense 1 2 3 4 

20. I feel upset 1 2 3 4 

21. I am relaxed 1 2 3 4 

22. I feel content 1 2 3 4 

23. I am worried 1 2 3 4 

 

Please read each statement below and then circle the most appropriate number to the right of 
the statement to indicate how much you agree with that statement.  Try not to let your 
response to one statement influence your responses to other statements.  There are no 
"correct" or "incorrect" answers.  Answer according to your own feelings, rather than how you 
think "most people" would answer.  

Statement 
Strongly 

Disagree 

Disagree Agree Strongly 

Agree 

24. I have a positive outlook toward life 1 2 3 4 

25. I have short and/or long range goals 1 2 3 4 

26. I feel all alone 1 2 3 4 

27. I can see possibilities in the midst of 
difficulties 1 2 3 4 

28. I have a faith that gives me comfort 1 2 3 4 

29. I feel scared about my future 1 2 3 4 

30. I can recall happy/joyful times 1 2 3 4 



31. I have deep inner strength 1 2 3 4 

32. I am able to give and receive caring/love 1 2 3 4 

33. I have a sense of direction 1 2 3 4 

34. I believe that each day has potential 1 2 3 4 

35. I feel my life has value and worth 1 2 3 4 

 

Please read each statement and then circle the most appropriate number to the right of the statement 
to indicate how much you agree with that statement.  Try not to let your response to one statement 
influence your responses to other statements.  There are no "correct" or "incorrect" answers.  Answer 
according to your own feelings, rather than how you think "most people" would answer.  

Statement Strongly 
Disagree 

Disagree Unsure Agree 
Strongly 
Agree 

36. 
In uncertain times, I usually expect the 
best 

1 2 3 4 5 

37. It's easy for me to relax 1 2 3 4 5 

38. If something can go wrong for me, it will.  1 2 3 4 5 

39. I'm always optimistic about my future 1 2 3 4 5 

40. I enjoy my friends a lot 1 2 3 4 5 

41. It's important for me to keep busy 1 2 3 4 5 

42. I hardly ever expect things to go my way. 1 2 3 4 5 

43. I don't get upset too easily 1 2 3 4 5 

44. 
I rarely count on good things happening 
to me 

1 2 3 4 5 

45. 
Overall, I expect more good things to 
happen to me than bad 

1 2 3 4 5 

 



46. Did you find taking part in this study distressing? 

   Not at all 

   Somewhat 

   Moderately 

   Extremely 

Please let us (the researchers, your doctor or nurse) know if you would like to talk about the 
information with your doctor or anyone else 

 

 

 

  

Thank you for helping with this study.  This is the last page. 



Supplementary Text 4- Family member questionnaire 

1.  Age:      

2.  Sex:  M   F 

3.  Which of the following best describes your relationship to the patient: (please tick only one of 
the boxes): 

  husband / wife / partner 

  son / daughter 

  son in law / daughter-in-law 

  brother / sister 

  mother / father 

  niece / nephew 

  care giver 

  other (please specify) 

  



 

 

Please circle one number for each line to show how you feel about that statement 

4. 
Having life expectancy explained as three 
possible scenarios: 

Strongly 
Disagree 

Disagree Unsure Agree 
Strongly 

Agree 

a was helpful 1 2 3 4 5 

b 
made sense (the information was 
clear and easy to understand) 

1 2 3 4 5 

c was too complicated 1 2 3 4 5 

d helps me make plans for the future 1 2 3 4 5 

e gives me hope 1 2 3 4 5 

f was reassuring 1 2 3 4 5 

g was upsetting 1 2 3 4 5 

h improved my understanding 1 2 3 4 5 

5. 
It was helpful to receive a printed 
summary of the three scenarios  

1 2 3 4 5 

 

  



 

Supplementary Text 5 – Healthcare professional questionnaire 

1.  Age:   __  __    years  

2. Sex:  Male   Female 

3.  Specialty type (please tick only one of the boxes below): 

 Surgical  Radiation oncology   Medical oncology 

 Palliative care    Other internal medical   Nurse 

 Psychologist   Social worker   Other 

4.  What proportion of the patients in your care have been diagnosed with cancer?  

 less than one third   one third to two thirds   more than two thirds 

5. The best case scenario was: 

 better than I expected  worse than I expected   about the same as I expected 

6. The worst case scenario was: 

 better than I expected  worse than I expected   about the same as I expected 

7. The most likely scenario was: 

 better than I expected  worse than I expected   about the same as I expected 

8. The median survival time (time when 50% of the people have died) was: 

 better than I expected  worse than I expected   about the same as I expected 

  



 

Please circle one number for each line to show how you feel about that statement 

9. Receiving the 1 page summary of life 
expectancy information for this patient: 

Strongly 
Disagree Disagree Unsure Agree Strongly 

Agree 

a makes sense (the information is 
clear and easy to understand) 1 2 3 4 5 

b will help me make management 
and treatment decisions 1 2 3 4 5 

c improves my understanding of their 
prognosis 1 2 3 4 5 

d will help me answer questions from 
my patient about prognosis 1 2 3 4 5 

e 

is more informative than the 
prognostic information I usually 
receive for my patients with 
advanced cancer 

1 2 3 4 5 

10. I found receiving this format of 
information on prognosis helpful 1 2 3 4 5 

11. 
It would be helpful for me to receive this 
information my other patients with 
advanced cancer  

1 2 3 4 5 

12. I think my patients would find this 
information      

a helpful 1 2 3 4 5 

b distressing 1 2 3 4 5 

c reassuring 1 2 3 4 5 

13. 
It would be helpful for other patients 
with advanced cancer to receive this 
information 

1 2 3 4 5 

Is there any other information you would like to see included? 
  



 

Supplementary Text 6- Oncologist questionnaire post study 

The following questions are designed to determine your attitudes to using the iTool 
throughout the study when discussing prognosis with your patients. 

Please circle one number for each line to show how you feel about that statement 

Statement 
Strongly 
Disagree 

Disagree Unsure Agree 
Strongly 

Agree 

1. I found using the iTool:      

a helpful 1 2 3 4 5 

b easy 1 2 3 4 5 

c made discussing prognosis easier 1 2 3 4 5 

d 
made me more prepared to 
discuss prognosis 

1 2 3 4 5 

e 
makes me more likely to discuss 
prognosis 

1 2 3 4 5 

f 
improved the way I explain 
prognosis 

1 2 3 4 5 

g 
improved the way I document 
prognosis in my notes and letters 

1 2 3 4 5 

2. I would like to continue using the iTool 1 2 3 4 5 
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Additional Supplementary Text 1 – Characteristics of Healthcare Professionals (N=140) 

 

Characteristic Number (%) 

Age, median 48 (years) 

Sex 

  Male 

  Female 

  Missing 

 

99 (71) 

34 (24) 

7 (5) 

Specialty 

  Other (including General Practitioner) 

  Surgery 

  Radiation Oncology 

  Other internal medicine 

  Palliative Care 

  Medical Oncology 

  Psychology 

  Missing 

 

45 (32) 

33 (24) 

24 (17) 

16 (11) 

11 (8) 

4 (3) 

1 (1) 

6 (4) 

Proportion of patients in their care diagnosed with cancer 

  Less than one third 

  One third to two thirds 

  More than two thirds 

  Missing 

 

82 (59) 

10 (7) 

42 (30) 

6 (4) 
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Additional Supplementary Text 2 – Characteristics of Family Members (N=102) 

 

Characteristic Number (%) 

Age, median 63 (years) 

Sex 

  Male 

  Female 

  Missing 

 

29 (28) 

70 (69) 

3 (3) 

Relationship 

  Partner 

  Son/daughter 

  Sibling 

  Caregiver 

  Other 

  Missing 

 

66 (65) 

17 (17) 

5 (5) 

2 (2) 

9 (9) 

3 (3) 
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9 DISCUSSION 

 

9.1 Summary of principal findings 

Oncologists’ estimates of expected survival are well-calibrated. 

This thesis provides evidence that oncologists’ estimates of expected survival time for people 

with advanced cancer were well-calibrated (i.e., unbiased) in multiple, independent, 

prospective studies, challenging the dogma that oncologists are overly optimistic when 

estimating survival.  

 

Simple multiples of the estimated median survival time can be used to estimate 3 scenarios 

for survival. 

Simple multiples (1/4, 1/2, 2, and 3) of oncologists’ estimates of expected survival times 

(EST) defined as ‘the median survival of a group of similar patients’, provided remarkably 

well-calibrated estimates of worst-case, typical, and best-case scenarios for survival.  

• 1/4 x EST closely corresponded to the 90th percentile on a survival curve, representing 

the timepoint when 90% of the patients were alive and 10% had died. This can be 

considered a worst-case scenario. 

• 1/2 to 2 x EST closely corresponded to the 75th to 25th percentiles, representing the 

range of the middle 50% of patients on a survival curve. This can be considered a 

typical scenario. 

• 3 x EST closely corresponded to the 10th percentile on a survival curve, representing 

the timepoint when 10% of the patients are alive and 90% have died. This can be 

considered a best-case scenario. 
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Oncologists’ estimates of expected survival time were independently associated with actual 

survival times. 

Oncologists’ estimates of expected survival time in 898 people with recurrent ovarian cancer 

were independently associated with their observed survival times, providing additional 

prognostic information above and beyond established prognostic factors. This supports the 

value of using oncologists’ estimates to formulate and explain prognosis to patients. 

 

There are several key timepoints when doctors should offer to discuss prognosis with people 

with advanced cancer. 

Doctors and patients agree on many timepoints that are appropriate to initiate discussions of 

prognosis. These include: at first consultation after diagnosis of advanced cancer; when the 

patient asks; upon disease progression; when there are no further anti-cancer treatments; and 

when recommending palliative care. These timepoints largely correspond to 

recommendations from guidelines and experts. The optimal timing of prognostic discussions 

needs to be individualised, and there are many timepoints that should be considered as 

appropriate opportunities for doctors to ask their patients about their preferences for 

information about prognosis. For each individual, prognosis may need to be discussed at 

several timepoints, and in different ways, depending on their circumstances and preferences.  

 

Patients, family members and healthcare professionals found it helpful to receive estimates of 

survival time formatted as 3 scenarios for survival. 

This information was useful for patients, family members, and other healthcare professionals. 

Patients preferred to hear each of the three scenarios, rather than to be told just the estimated 

median survival time. Healthcare professionals found the three scenarios more informative 

than the prognostic information they usually received. 
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Oncologists found it helpful to estimate and explain 3 scenarios for survival to their patients 

with advanced cancer, and a web-based tool facilitated this in the clinic. 

A simple web-based tool using multiples of the oncologists’ estimates of expected survival 

time to formulate worst-case, typical, and best-case scenarios for survival was feasible to use 

in routine clinical practice. The tool was easy to use and did not significantly lengthen 

consultation times.  

 

9.2 Significance and clinical implications 

Oncologists’ estimates of expected survival time are meaningful and can be used when 

communicating prognosis in advanced cancer. 

We found that oncologists’ estimates of expected survival time were useful, informative, and 

prognostically significant. Oncologists in these studies did not systematically over-estimate 

or under-estimate life expectancy, and these estimates were independently prognostic, even 

after accounting for other, established prognostic variables. It is possible the oncologists 

participating in these studies may differ from the general population of oncologists, so our 

findings may represent the usefulness of estimates of survival time made by oncologists 

participating in clinical trials. However, our findings were consistent across several studies, 

with different patient populations, ranges of cancer types, survival times, and different 

timepoints. The heterogeneity of the studies supports the wider applicability of our findings. 

This should provide oncologists with greater confidence to use their estimates of expected 

survival time, defined as the estimated median survival time in a group of similar patients, 

when thinking and talking about prognosis in their patients with advanced cancer. 
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Estimating and explaining 3 scenarios for survival was a helpful way to discuss prognosis. 

This thesis supports the use of multiples of the expected survival time to formulate worst-

case, typical, and best-case scenarios to explain life expectancy in people with advanced 

cancer. Instead of providing a single point-estimate that conveys unwarranted precision and is 

less informative for patients, providing ranges for three scenarios conveyed appropriate 

uncertainty, proved more accurate, and allowed oncologists to be both honest and hopeful. 

The three scenarios format of prognostic information was preferred by patients and their 

family members and has the potential to improve prognostic awareness, goal-concordant care 

and patient and family satisfaction at the end of life. Other healthcare professionals (e.g., 

general practitioners, surgeons, radiation oncologists, and palliative care physicians) found 

the three scenarios more informative than the prognostic information they usually received. It 

is important for all members of the healthcare team caring for a patient to be aware of the 

patient’s prognosis, and what the patient has been told about their prognosis, to ensure the 

patient receives consistent information and appropriate care. 

 

Oncologists can use the “3 Scenarios for Survival” website to communicate prognosis. 

The effective implementation of our findings into clinical practice is an important and 

challenging step. Although oncologists recognise the importance of discussing prognosis in 

advanced cancer, many find it hard to integrate this as part of their routine care, and it is 

important to develop ways to facilitate this. Communication interventions can often be 

complex, requiring a lot of resources for training and coaching, and therefore may not be 

widely implemented outside the institutions they are developed in.67 Simple, accessible tools 

should help oncologists formulate and explain life expectancy during their consultations in 

routine clinical practice. The “3 Scenarios for Survival” website 

(https://ctc.usyd.edu.au/3scenarios/) is freely available, provides necessary instructions and 
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background, and can be used without registration or training (Appendix 1). It does not require 

special assessments or tests that are not available everywhere; oncologists can use whatever 

preferred method to estimate a patient’s survival time and then use the “3 Scenarios for 

Survival” website to explain the worst-case, typical, and best-case scenarios based on that 

estimate. It provides a framework to explain prognostic information, making it very 

transferrable and easy to use broadly. The body of work in this thesis indicates that this is a 

valuable resource that could improve oncologists’ confidence and capacity to both think and 

talk about prognosis with their patients with advanced cancer, and has been recommended by 

groups such as The Lancet Breast Cancer Commission.84 

The website also provides a quick and simple means for oncologists to print a one page 

summary of the scenarios for survival that can be used as an aid during the conversation and 

given to the patient and family to take home to help them remember what was discussed. In 

our study most patients found the printed summary helpful.  

 

Oncologists should offer to discuss prognosis regularly at several timepoints. 

Preferences regarding the timing of discussions of prognosis appear to be variable and highly 

individualised, so it is important for doctors to offer these discussions repeatedly over the 

course of a person’s illness. Although waiting for a patient to initiate these discussions may 

ensure they receive information that they desire, at a time they prefer, it cannot be assumed 

that all patients have the courage to ask this particularly difficult question.7 Even if a 

discussion occurs, a patient’s understanding of the information may not be complete, and they 

may need several discussion to truly comprehend and appreciate their situation. Therefore, it 

is important for doctors to be aware of timepoints that provide opportunities to check 

prognostic understanding. Increasing awareness of these key timepoints in communication 

training programs for oncologists may trigger more discussions about prognosis. These 



132 
 

timepoints can also be used to introduce prompts for both patients and oncologists. For 

example, including a reminder to offer to discuss prognosis in a patient consent form may be 

a way to prompt oncologists at recommended timepoints in the study in Chapter 7, ‘prior to 

commencing treatment’, or ‘when treatment decisions needed to be made’. Developing 

automatic prompts within an electronic medical record system (such as after a CT scan is 

reported), may help oncologists initiate a discussion of prognosis at key timepoints of 

transition, ‘disease progression, stopping anti-cancer therapies’. Improving the frequency of 

discussions about prognosis and using helpful information, such as “3 Scenarios for 

Survival,” should improve prognostic awareness. 

 

9.3 Strengths 

This research included studies with large sample sizes, many types of advanced cancer, and a 

broad range of survival times. Oncologists were asked to estimate expected survival times 

prospectively for individual patients who were subsequently followed to determine their 

actual survival time. These studies rectify the lack of rigorous data about estimated survival 

times in people with advanced cancer who are not yet in the last few weeks of their life, and 

support the applicability of our findings to oncology outpatients in general. 

We also sought the views of not only patients, but other important stakeholders such as 

family members, oncologists, and other healthcare professionals. 

 

9.4 Limitations 

Oncologists who participated in our studies of estimating and communicating expected 

survival time may have had greater than average interest and expertise in this area and may 
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not be representative of oncologists in general. The survival data came from participants in a 

range of clinical trials, some of which required a minimum life expectancy of greater than 

three months. It is therefore possible that the estimated and observed survival times of 

patients participating in our studies were longer than those of patients not participating in our 

studies. However, there is no reason to believe that estimates of expected survival time would 

be less accurate or useful in the wider population of patients who did not participate in our 

studies. 

In the study in Chapter 8, despite the high chance that the 33 participating oncologists would 

have seen many more patients with advanced cancer over the study period, there were only 

222 discussions about prognosis using the iTool. The number of times oncologists used the 

iTool was relatively low with a median of 4 (range 1 – 50); most oncologists used it only a 

few times, and a small number of oncologists used it a lot. This suggests that despite having 

an easily accessible web-based tool, and a clinical trial designed to help oncologists explain 

prognosis, conversations about prognosis do not happen frequently. 

Our studies and included reviews were all conducted in English, and may not reflect practice 

and attitudes from other cultures and linguistic backgrounds. The majority of patients in our 

studies receiving anticancer treatment were receiving chemotherapy. There are limited data 

about estimating and explaining life expectancy, and the accuracy or survival estimates, in 

people being treated with targeted therapies and immune checkpoint inhibitors. Other specific 

limitations of each study were addressed individually in chapters 4, 5, 7, and 8. 

 

9.5 Future directions 

The accuracy of using multiples of the estimated median survival time in a group of similar 

patients to formulate worst-case, typical, and best-case scenarios for survival needs to be 
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evaluated in people with advanced cancer receiving treatments other than chemotherapy 

(such as immunotherapy and/or targeted therapies). These treatments may result in some 

patients having much longer survival times and the resulting survival curves may be shaped 

quite differently. In fact, for some with durable complete responses (measured in years), these 

treatments have introduced the possibility of “cure” in advanced cancer. It is important to 

determine the applicability of our methods to this growing population of patients being 

treated with novel therapies, and if necessary, develop different approaches that are more 

suitable.  

Although patients found it useful to receive prognostic information formatted as three 

scenarios for survival, further research is needed to evaluate the extent to which this 

translates into improved prognostic awareness, and improved outcomes, particularly the use 

of goal-concordant treatments during care at the end of life. The broader implementation of 

tools to improve discussions of prognosis remains a challenge. It remains unclear whether 

incorporating resources such as the “3 Scenarios for Survival” website into communication 

workshops for oncologists will increase its use and lead to more frequent or better discussions 

about prognosis and life expectancy. 

The attitudes, needs, and prognostic awareness of people from culturally and linguistically 

diverse populations remain under-researched. Further studies are needed in order to 

communicate prognosis in culturally sensitive ways, that considers a person’s values, family 

relationships, beliefs about their health and healthcare, expectations of the oncologists’ role 

and preferred communication methods. 

More research is needed to address the gap between evidence-based recommendations and 

the actual practice of oncologists. Methods to prompt oncologists to initiate discussions of 

prognosis at appropriate timepoints also warrant study. Future studies should evaluate the 
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efficacy of prompts given to patients as part of standard of care information, or the use of 

SMS-text messages to prompt oncologists and patients to consider discussing prognosis at 

appropriate timepoints. 

 

9.6 Conclusion 

Communicating about prognosis with people affected by advanced cancer is a fundamental 

skill for oncologists, but is challenging, even for the most experienced. The body of work in 

this thesis increases our knowledge about: the accuracy and usefulness of oncologists’ 

estimates of expected survival time (i.e., the “what”); optimal timepoints when oncologists 

should offer to discuss prognosis (i.e., the “when”); and ways to formulate and communicate 

this information (i.e., the “how”). Oncologists should value their estimates because, when 

based on the estimated median survival time in a group of similar patients, they were 

unbiased, prognostically significant, and useful to formulate remarkably accurate estimates of 

worst-case, typical, and best-case scenarios for survival. Formatting estimates of life 

expectancy in this way achieved a good balance between being honest, hopeful, and realistic, 

and was preferred by patients seeking quantitative information about their life expectancy. It 

is important for oncologists to regularly think and talk about life expectancy with their 

patients affected by advanced cancer, and to continue seeking ways to improve this process 

for the benefit of their patients and their loved ones. 
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11. APPENDICES 

Appendix 1. Examples of screenshots from the “3 Scenarios for Survival” website 

(https://ctc.usyd.edu.au/3scenarios/). 
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