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Abstract

Purpose Core outcome sets aim to improve the consistency and quality of research by providing agreed-upon recommendations
regarding what outcomes should be measured as a minimum for a population and setting. This study aimed to identify a core set
of patient-reported outcomes (PROs) representing the most important issues impacting on cancer survivors’ long-term health,
functioning, and quality of life, to inform population-based research on cancer survivorship.

Methods In phase I, a list of 46 outcomes was generated through focus groups (z = 5) with cancer survivors (n = 40) and a review
of instruments for assessing quality of life in cancer survivorship. In phase II, 69 national experts in cancer survivorship practice,
research, policy, and lived experience participated in a two-round Delphi survey to refine and prioritise the listed outcomes into a
core outcome set. A consensus meeting was held with a sub-sample of participants to discuss and finalise the included outcomes.
Results Twelve outcome domains were agreed upon for inclusion in the core outcome set: depression, anxiety, pain, fatigue,
cognitive problems, fear of cancer recurrence or progression, functioning in everyday activities and roles, financial toxicity,
coping with cancer, overall bother from side effects, overall quality of life, and overall health status.

Conclusions We established a core set of PROs to standardise assessment of cancer survivorship concerns at a population level.
Implications for Cancer Survivors Adoption of the core outcome set will ensure that survivorship outcomes considered important
by cancer survivors are assessed as a minimum in future studies. Furthermore, its routine use will optimise the comparability,
quality, and usefulness of the data cancer survivors provide in population-based research.
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Background

Rising cancer incidence, advancements in detection and treat-
ment, and improved survival rates have contributed to an un-
precedented number of people living with a diagnosis of can-
cer [1, 2], a group known as cancer survivors [3]. An increas-
ing number of survivors are managing cancer (and its sequel-
ae) as a chronic condition [4] as adverse long-term and late
effects related to the disease and treatment can have
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debilitating and lifelong consequences [5]. More than 50%
of adult cancer survivors experience persistent physical and
functional issues that may limit ability to work and increase
healthcare utilisation and costs [3, 5]. Growing interest in
quantifying the impacts of illness and treatment on health,
functioning, and quality of life from the patient perspective
using patient-reported outcomes (PROs) has led to a prolifer-
ation in the number of patient-reported outcome measures
(PROMs)—self-report questionnaires about a patient’s
health—being used in clinical practice and research [6].

The potential uses of PRO can be understood using
Lipscomb’s framework for cancer outcomes research, which
proposes three arenas for PRO application: micro, meso, and
macro [7]. At the micro or individual level, PRO data can be
used to support and enhance patient-centred care, patient—
clinician interactions, and clinical decision-making [6]. At
the meso or service level, PROs are used to examine the var-
iables that influence health outcomes [7]. PRO data collected
at a macro level can facilitate surveillance of the impacts and
burden of cancer on population health [3, 7]. There is
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increasing recognition that optimising population-based can-
cer registries to collect longitudinal, macro-level PRO data
would improve understanding of trends in survivorship out-
comes and their long-term trajectory [8, 9].

A challenge in PRO research is the lack of standardisation
and comparability of scores from different measures [10].
Core outcome sets provide one way of addressing these prob-
lems. A core outcome set is a recommended, standardised, and
minimum set of outcomes to be measured and reported in
research on a specific health condition, and which should be
consensually agreed to by relevant stakeholders [11, 12]. By
standardising the outcomes that are examined across studies,
use of core outcome sets can help to minimise potential bias in
outcome selection and reporting, and enable data from differ-
ent studies to be compared and synthesised [10]. Various
cancer-related core outcome sets have been developed, but
there is currently no core outcome set to inform assessment
of long-term cancer survivorship concerns at a
population level. Most existing cancer-related core outcome
sets are tumour-specific and were developed to facilitate
standardised assessment of acute treatment-related symptoms
and toxicities in clinical trials and clinical research.

This study aimed to obtain consensus on a core outcome
set, recommending what PROs should be collected as a min-
imum for population-based surveillance of cancer survivor-
ship in Australia, and how these outcomes should be mea-
sured. The need for a set of outcomes applicable to all cancers
is underscored by research identifying issues common across
cancers including psychosocial outcomes, fatigue, functional
impairment, fear of cancer recurrence, and limitations in
healthcare and insurance access [13, 14].

There have been two previous efforts to standardise assess-
ment of health outcomes across general cancer populations,
which differ from this core outcome set in scope and end use.
The National Cancer Institute (NCI) identified a core set of
symptoms experienced by patients with cancer undergoing
treatment [15], to inform standardised assessment of PROs
in adult cancer treatment trials. In the Netherlands, Geerse
and colleagues [16] defined a core set of categories from the
International Classification for Disability, Functioning and
Health (ICF) representing health-related problems experi-
enced by adult cancer survivors more than a year from diag-
nosis, for an unspecified end use. Our study is the first to
identify a core set of PROs relevant in long-term cancer sur-
vivorship for the purpose of routine assessment at a population
level, and was developed in Australia.

Major methodological differences also separate the three
studies. The initial outcome list for the NCI core set was de-
rived from a systematic review and analysis of datasets [15],
while outcomes in the study by Geerse and colleagues were
derived from the ICF [16]. To obtain consensus on the NCI
core set, a meeting with stakeholders was held [15]. The char-
acteristics and expertise of the stakeholders were not reported.
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Geerse and colleagues conducted a Delphi study with stake-
holder panels for breast, lung, and colorectal cancers to reach
consensus on the most important ICF categories for survivors
of these cancers in the Netherlands, then undertook a proce-
dure to link the identified categories to existing PROMs [16].
Our approach uniquely involved consumers from the outset
and identified an initial list of outcomes from focus group
discussions with cancer survivors. We additionally examined
cancer survivorship PROMs to ensure coverage of all out-
comes assessed by validated measures. To ensure fit with
the literature in terms of how PROMs are described and
conceptualised, all domains in our study were classified using
a PROMs taxonomy [17]. Finally, to ensure rigour, we deter-
mined consensus on the core outcomes by using comprehen-
sive and recommended Delphi methods that were planned and
published a priori [18].

Methods

As described in the published study protocol [18], the core
outcome set was developed using robust and comprehensive
methods based on recommendations for core outcome set de-
velopment [11] and previous studies [19, 20]. This included a
Delphi process, a well-recognised method for obtaining expert
consensus on a defined problem [21] that is used frequently in
health research and in core outcome set development. The
study design was informed by the Core Outcome Set-
Standards for Design (COS-STAD) [22], which provide meth-
odological guidance to support evidence-based core outcome
set development. The study is reported in line with the Core
Outcome Set-Standards for Reporting (COS-STAR) state-
ment [23], which comprises an 18-item checklist covering
the minimum reporting requirements for the sections of a pa-
per describing the development of a core outcome set [23].
The study protocol was approved by the University of South
Australia Human Research Ethics Committee (Application
Number: 200370).

Phase I: Generation of potential outcomes list

In phase I, a list of outcomes relevant to cancer survivorship
was generated via focus group discussions with cancer survi-
vors and a rapid evidence check of validated PROM:s for can-
cer survivorship.

Between December 2017 and February 2018, 5 focus
groups were held with adult cancer survivors in Adelaide
and Sydney to explore their views on the impacts of cancer
on well-being and everyday life. They were attended by 40
cancer survivors in total, aged between 25 and 74 years and
reporting 17 different cancer types. A list of outcomes was
derived from the transcribed focus group discussions. The
outcomes were organised conceptually into domains informed
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by a taxonomy for the classification of cancer PROMs [17].
All focus group participants were sent the list and invited to
provide feedback, which 6 did.

To identify any additional outcomes assessed in validated
cancer survivorship PROMs, a rapid, targeted search was con-
ducted for the highest level of evidence on measures devel-
oped to assess quality of life in adult cancer survivors. A list of
multidimensional measures of quality of life developed spe-
cifically for cancer survivors was identified from the included
sources. For each measure, the included domains and con-
structs were extracted.

To consolidate the list of outcome domains to be
progressed into phase II, the domains identified in the focus
groups and review of PROMs were combined and examined
for clarity and duplication by the research team and consumer
representatives.

Phase II: Consensus process
Delphi method

To refine the list of domains generated in phase I into a core
outcome set, a consensus process incorporating a three-step
modified Delphi method was undertaken. The Delphi method
involves eliciting the views of selected experts on a topic via
anonymous sequential questionnaires. The process tradition-
ally begins with open-ended questions that are subsequently
refined through a series of rounds, interspersed with controlled
feedback based on the group views, until consensus is reached
[11, 21, 24]. This study utilised a modified Delphi method,
limited to two questionnaire rounds and a final consensus
meeting. The modifications constituted (1) beginning the pro-
cess with purposely selected questions to provide a solid
grounding in existing evidence and (2) including a face-to-
face meeting for panel members to clarify and finalise the final
core outcomes through discussion. Both modifications are
consistent with recommended methodology for evidence-
based core outcome set development [25]. The rationale for
this approach is explained in more detail in the study protocol
[18].

Sample and recruitment

Adult cancer survivors, oncology health professionals, and
potential end users of the core outcome set with expertise in
cancer survivorship research, practice, or policy were purpo-
sively sampled. Cancer survivors who partook in the focus
groups were invited. Remaining stakeholders were identified
from the membership directories and networks of Australian
cancer survivorship organisations, committees, and research
groups. All prospective participants received an email invita-
tion with a link to register interest in participating. Online

registration was open for 4 weeks, and two reminder emails
were sent.

Round 1

In round 1, registered stakeholders received an email detailing
the study purpose, a participant information sheet, and a link
to the online survey. The participant information sheet ex-
plained the study background and objectives, intended end
use of the core outcome set, key definitions, and ethical con-
siderations in lay terms. The survey included questions about
participants’ demographics and relevant survivorship experi-
ence or expertise, and the list of outcome domains formatted
into questionnaire items with lay definitions of each term.
Participants were asked to rate the importance of each item
for monitoring the long-term impacts of cancer on quality of
life at a population level, using the 9-point Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) scale for the quality of evidence of out-
comes [20, 26]. Scores of 7-9 indicate critical importance,
scores of 4-6 indicate importance, and scores of 1-3 indicate
limited importance. Space was provided for participants to
comment on or explain their ratings, and to add and rate
new outcomes. Two reminders were sent at weekly intervals.

Statistical analysis

Descriptive statistics were used to summarise the results for
each round, including the median score for each item and
percentage of ratings between 1 and 3, 4 and 6, and 7 and 9.

Feedback and round 2

Score allocations from round 1 (for each panel and overall)
were presented to participants along with the link for the round
2 survey. After receiving feedback, participants were invited
to re-score the outcomes from round 1 and any additional
outcomes that were suggested.

Consensus definition

Items with a median score >7 and an interquartile range no
larger than two units that received rankings of 7-9 by >70%
of participants and 1-3 by < 15% of participants after round 2
were eligible for inclusion in a provisional core outcome set
and progressed to the consensus meeting. There are no uni-
versally agreed consensus criteria in Delphi studies; these
thresholds follow published recommendations and previous
core outcome set development studies in cancer [25, 27]. To
ensure that outcomes considered important to individual
stakeholder groups were not rejected without opportunity for
reflection, items for which consensus was marginal were also
discussed. Consensus was deemed marginal if an item with a
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median score >7 had >65% majority agreement for one
panel.

Consensus meeting

In the round 2 survey, participants were asked to indicate their
interest in attending a consensus meeting to finalise the core
outcome domains. A consensus meeting was convened with a
sample of 16 stakeholders representing different professions
and survivorship expertise to review the results and discuss
the outcomes that achieved consensus or received a marginal
score. Due to the wide geographic reach of the sample, par-
ticipants could attend in person or online. Following the meet-
ing, participants were asked to vote online on a provisional
core outcome set that reflected the discussion being
progressed to phase II1.

Phase llI: Instrument selection

This paper reports on the results from phases I and II, which
established consensus on a core outcome set. Further work
will be undertaken in phase III to select recommended instru-
ments for assessment of the core outcome set [18].
Survivorship PROMs will be reviewed and evaluated apply-
ing the OMERACT Filter 2.0 [28], an instrument appraisal
tool that summarises key psychometric properties.
Additionally, instruments will be assessed for suitability with
respect to the PRO objectives, conceptual clarity, involvement
of consumers in the design, and feasibility for routine
population-level assessment. The recommended instruments
will be determined in consultation with potential end users of
the core outcome set (e.g., registries and government agen-
cies) and the Quality of Life Office of Cancer Australia, which
provides expert advice on the design, use, analysis, and inter-
pretation of PROs [18].

Results
Phase I: Identifying outcomes

The focus group discussions generated a list of 205 outcomes.
The targeted search identified two comprehensive reviews of
PROMs for assessing quality of life in cancer survivors, a
systematic review of PROMs of the impact of cancer on sur-
vivors’ everyday lives, and a systematic review of monitoring
systems that collect PROMs from cancer survivors. From
these sources, 12 multidimensional PROMs developed to as-
sess quality of life in cancer survivors were identified. The
domains extracted from the PROMs were used in combination
with the PROMs Cancer-Core taxonomy [17] to assist with
organising the outcomes conceptually into domains.
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After consolidating the list of outcome domains derived
from the focus groups and review of PROMs, 46 domains
remained. These were formatted into questionnaire items to
be progressed into phase I1.

Phase Il: Prioritising outcomes
Participants

A total of 195 national experts in cancer survivorship practice,
research, policy, and lived experience (60 cancer survivors,
135 healthcare and research professionals) were invited to
register their interest in participating in the study. Of these,
80 registered (34 cancer survivors, 46 healthcare and research
professionals) and received the study information sheet and
link to the online questionnaire. Sixty-nine participants (34
cancer survivors, 35 healthcare and research professionals)
completed round 1 (response rate: 86%), and 54 completed
round 2 (response rate: 78%). Table 1 summarises the charac-
teristics and expertise of the participants who completed both
rounds.

The oncology experts who participated included senior
leaders of organisations and groups that provide support ser-
vices to cancer survivors, facilitate cancer survivorship re-
search and education, and inform cancer advocacy and policy.
These included Cancer Australia, the Clinical Oncology
Society of Australia (COSA) Survivorship Group, the
Australian Cancer Survivorship Centre, Cancer Council
Australia, the Psycho-Oncology Co-operative Research
Group, the Quality of Life Office, the Multinational
Association for Supportive Care in Cancer Survivorship
Group, the Primary Care Collaborative Cancer Clinical
Trials Group, Youth Cancer Services, the Peter MacCallum
Cancer Centre, the Victorian Comprehensive Cancer Centre,
the Queensland Collaborative for Cancer Survivorship, South
Australian Cancer Services Survivorship Committee, the
Western Australian Cancer Network Survivorship
Collaborative, Cancer Voices South Australia, and Cancer
Voices New South Wales.

In addition to demonstrating leadership in cancer sur-
vivorship, participants also had relevant clinical and re-
search expertise. The sample included healthcare profes-
sionals from survivorship research groups (e.g., the
Survivorship and Living Well After Cancer Research
Program at Peter MacCallum Cancer Centre), stake-
holders in national cancer survivorship policy and re-
search priority-setting activities (e.g., the 2018 COSA
PRO Monitoring Think Tank), and invited speakers from
conferences (e.g., the COSA Cancer Survivorship 2019
Conference). Identifying experts through these channels
meant that most health professionals (90%) were also ex-
perienced in conducting PRO research with cancer survi-
vors. The most commonly reported area of clinical focus
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Table 1 Characteristics of Delphi participants who completed both rounds
Variable Category N (%)
Sex (N=54) Male 15 (28)
Female 39 (72)
Age, years (N=54) 1829 0(0)
30-39 7 (13)
4049 20 (37)
50-59 13 (24)
> 60 14 (26)
Cancer survivor (N =25) Breast 11 (44)
Colorectal 4 (16)
Stomach/gastric 2(8)
Chronic lymphocytic leukemia 14
Acute promyelocytic leukaemia 1(4)
Melanoma 2(8)
Neuroendocrine 1(4)
Peritoneal 14)
Prostate 14)
Testicular 14)
Lung 14)
Brain 2 (8)
Years since diagnosis* <2 0(0)
2-5 7 (28)
6-10 8 (32)
11-15 4 (16)
>15 6 (24)
Currently on treatment Yes 8 (32)
No 16 (64)
Unsure 1(4)
Date of last treatment < 3 months 3(12)
3—-12 months 2(8)
1-2 years 2(8)
2-5 years 3(12)
5-10 years 5(20)
> 10 years 6 (24)
Treatment ongoing/not applicable 4 (16)
Health professional (N =29) Role
Physician 11 (38)
Registered nurse 7(24)
Clinical nurse specialist 13
Psychologist 3 (10)
Pharmacist 13
Speech pathologist 2(7)
Primary practice area
Haematology 3(10)
Medical oncology 11 (38)
Radiation oncology 4(14)
Surgical oncology 1(3)
Radiology 1(3)
Symptom management/palliative care 5(17)
Adolescent and young adult cancer 2(7)
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Table 1 (continued)

Variable Category N (%)
Psycho-oncology 4(14)
Speech pathology 1(3)
Disability support 1(3)
Rehabilitation/survivorship care 4(14)
General practice 1(3)
Other 5(17)

Cancers of focus
All cancers 13 (45)
Breast 9 (1)
Central nervous system 3 (10)
Gastrointestinal 4 (14)
Genitourinary 3(10)
Gynaecological 1(3)
Head and neck 2(7)
Haematological 3(10)
Lung 5017
Melanoma 0(0)
Neuroendocrine and thyroid 1(3)
Sarcoma 1(3)
Cancer research experience (N = 54) Clinical trials 14 (26)
Registry-based clinical research 10 (19)
Observational studies 15 (28)
Epidemiology 59
Biostatistics 1(2)
Psychometrics 4(7
Laboratory-based research 1(2)
Behavioural research 14 (26)
Health services research and evaluation 17 (31)
Health economics 3(6)
Policy research 2(4)
Evidence synthesis 11 (20)
Qualitative research 13 (24)

was medical oncology (38%) followed by symptom
management/palliative care (17%), radiation oncology
(14%), rehabilitation/survivorship care (14%), psycho-
oncology (14%), and haematology (10%; see Table 1 for
all areas). Nearly half of the health professionals reported
that their practice covered all cancer types (45%).
Commonly identified cancers of focus were breast
(31%), lung (17%), gastrointestinal (14%), central ner-
vous system, genitourinary, and haematological (all
10%; see Table 1 for all cancer types).

The cancer survivors reported a range of common, rare,
solid, and liquid tumours, with breast cancer being the most
prevalent type (44%) followed by colorectal (16%), gastric,
brain, and melanoma (all 8%; see Table 1). All survivors were
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over 2 years from diagnosis, and most were not on active
treatment (64%) (Table 1).

Round 1

After round 1, 38 PRO domains met the consensus criteria.
Seven additional outcomes were suggested and incorporated
into the questionnaire for round 2.

Round 2

After round 2, seven outcome domains met the consensus
criteria and eight domains received marginal scores that war-
ranted discussion. Table 2 summarises the round 2 results,
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Table 2 Score allocations from round 2 by panel and total (%) critical ratings (i.c., between 7 and 9)

Outcomes Score allocations by panel’ Total critical Median Consensus
ratings (n=54) (IQR)
Cancer survivors (n=25) Health and research (%)
professionals (n =29)

Score

Not Important  Critical Not Important  Critical

important (%) (%) important (%) (%)

(%) (%)
Depression 0 0 100 0 0 100 100 9(1) In
Anxiety 0 12 88 0 0 100 94 8(2) In
Overall symptom burden 0 88 0 12 97 93 8(2) In
Pain 0 92 0 7 93 93 8(2) In
Overall quality of life 0 92 0 14 86 89 8(2) In
Overall health status 0 16 84 3 21 76 80 8(2) In
Fatigue 0 28 72 0 24 76 74 7(3) In
Cognitive problems 0 20 80 0 31 69 74 72) In
Functional impairment 4 28 68 3 17 79 74 7Q2) In
Financial toxicity 0 16 84 0 41 59 70 7(3) In
Fear of cancer recurrence or progression 4 28 68 3 28 69 69 72) Marginal
Role limitations 0 32 68 0 34 66 67 72) Marginal
Impact on family and relationships 4 28 68 10 31 59 63 7 (1) Marginal
Psychological adjustment to cancer 4 24 72 3 48 48 59 72) Marginal
Peripheral neuropathy 4 24 68 3 48 48 57 7 (1) Marginal
Mobility 4 28 64 0 41 59 61 72) Out
Sleep disturbance 4 36 60 0 48 52 56 7Q2) Out
Social support 0 48 52 3 41 55 54 73) Out
Access to supportive care and services 0 40 60 10 41 48 54 73) Out
Health service utilisation 4 32 64 10 45 45 54 7(1) Out
Work-related distress 4 32 64 7 55 38 50 6.5(2) Out
Social limitations 0 52 48 3 48 48 48 6(3) Out
Bowel problems 4 44 48 3 48 48 48 6.5(2) Out
Lymphedema 4 28 60 7 55 38 48 6.5(2) Out
Incontinence 4 36 60 3 59 38 48 6 (1) Out
Fertility and reproductive problems 4 40 52 0 59 41 46 6(1) Out
Existential distress 12 28 60 17 48 34 46 6(Q2) Out
Cultural and linguistic barriers to 4 32 60 10 35 34 46 6(1) Out

obtaining, accepting, and
understanding treatments

Sexual functioning 8 52 40 0 52 48 44 6(Q2) Out
Social isolation 4 52 44 7 52 41 43 6(Q2) Out
Lifestyle modifications 12 40 48 10 52 38 43 6 (1) Out
Health literacy 8 40 52 3 62 34 43 6(Q2) Out
Dyspnoea (i.c., breathlessness) 8 52 36 3 52 45 41 6(Q2) Out
Satisfaction with care received 12 28 60 10 6 24 41 6 () Out
Informational support 12 44 44 3 62 34 39 6(1) Out
Nausea/vomiting 4 44 48 3 66 31 39 6(3) Out
Cachexia (i.e., muscle weakness) 8 52 36 0 62 38 37 6(2) Out
Changes in body weight 8 52 40 0 66 34 37 6(2) Out
Practical difficulties 8 40 48 28 45 28 37 6(3) Out
Empowerment 4 40 56 21 59 21 37 6(Q2) Out
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Table 2 (continued)

Outcomes Score allocations by panel’ Total critical Median Consensus
ratings (n=54) (IQR)
Cancer survivors (n =25) Health and research (%)
professionals (n =29)

Score

Not Important Critical Not Important  Critical

important (%) (%) important (%) (%)

(%) (%)
Body image 8 52 40 10 59 31 35 6 () Out
Sense of identity 12 48 40 17 52 31 35 6(Q) Out
Pressures after cancer 8 44 48 7 69 24 35 6(Q2) Out
Appetite loss 12 56 32 7 59 34 33 6(2) Out
Dysphagia (i.e., swallowing difficulty) 12 44 40 0 72 28 33 6(2) Out
Sense of dignity 8 60 32 10 66 24 28 6(2) Out
Cancer-related stigma and 12 48 40 24 59 17 28 6(3) Out

marginalisation

Altered vision 12 48 36 10 76 14 24 6(3) Out
Positive changes 16 48 36 24 62 14 24 6(3) Out
Altered hearing 12 56 28 10 72 17 22 6(3) Out
Altered speech 16 44 36 17 76 7 20 6(2) Out
Spirituality 24 60 16 34 45 21 19 503) Out
Altered taste 16 60 20 21 69 10 15 5(2) Out

Outcomes were classified as ‘In’ if they met the following consensus criteria: (i) median score > 7 with an interquartile range no greater than 2 units, (ii)
rated between 7 and 9 by at least 70% of panellists, (iii) rated between 1 and 3 by less than 15% of panellists. Outcomes were ‘Marginal’ if they had a
median score >7 and > 65% majority agreement for one panel. Outcomes that did not meet these criteria were classified as ‘Out’

! Allocation of scores of 1-9 displayed only; ratings of ‘Unable to score’ not shown

showing how the domains were finally scored by each panel
and the entire cohort, with the results expressed as
proportions.

Consensus meeting

The consensus group meeting was facilitated by IR and
attended by 16 Delphi participants, including 4 members of
the research team. Four participants were researchers, includ-
ing a behavioural scientist, a PROs specialist, a
cancer epidemiologist, and a policy researcher. Four partici-
pants were cancer survivors, including one researcher. Nine
participants were clinicians or clinician researchers
who practiced in the fields of nursing, medical oncology, ra-
diation oncology, clinical psychology, and speech pathology.
Of these, 3 also had a health policy background. There was
unanimous agreement on the inclusion of the following out-
come domains in the core outcome set without any suggested
changes: depression, anxiety, fear of cancer
recurrence or progression, cognitive problems, financial tox-
icity, pain, fatigue, overall health status, and overall quality of
life. Although there was also agreement on the inclusion of
functional impairment and role limitations, overlap between
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these concepts was flagged as a conceptual issue. All partici-
pants agreed on the exclusion of peripheral neuropathy on the
basis that it was too specific and that its consequences could
be captured by other domains (e.g., pain, functional impair-
ment, and/or symptom burden).

The presence and trajectory of symptoms and late effects
during survivorship were considered important to capture at a
population level. However, the length of symptom burden
measures, their differing conceptualisations of symptom bur-
den (i.e., the presence, severity, frequency, or interference of
symptoms), and interpretability of this domain were issues.
Similarly, concerns were raised regarding how the domains
of psychological adjustment to cancer and impact on family
and relationships would be operationalised, measured, and
interpreted by consumers. It was decided that further concep-
tual clarification in response to the concerns raised was re-
quired, to ensure that the domains could be operationalised
before finalising the core outcome set.

Based on the concerns and suggestions raised in the meet-
ing, the terminology and operational definitions of four do-
mains were refined by examining how outcomes had been
defined, operationalised, and measured in the PROMs litera-
ture. Functional impairment and role limitations were
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combined into a single domain focused on ability to perform
and participate in daily activities including functioning in usu-
al social and occupational roles. Overall symptom burden was
reframed to ‘overall bother from side effects’ to distinguish it
from comprehensive measures of symptom burden and ad-
dress concerns about its interpretability to consumers. This
was considered conceptually clear and amenable to a single
item. In response to similar concerns about interpretability,
psychological adjustment to cancer was reframed as ‘coping
with cancer’ to capture the behavioural and cognitive re-
sponses that cancer survivors use in their efforts to adjust to
cancer and avoid conflation with the presence of adjustment
disorders. The availability of suitable measures for assessment
of this domain remains a potential challenge. A clear concep-
tual and operational definition for the domain assessing the
impact of cancer on family, relationships, and parenting could
not be determined based on the literature.

The provisional core outcome set presented in Table 3 was
approved by 14 out of 16 meeting attendees. One dissenting
participant objected to the exclusion of the domain focused on
the impact of cancer on family and relationships. The other
dissenting participant acknowledged that all the proposed do-
mains were important but anticipated that the burden of
collecting them would be too great for the core outcome set

Table 3  Agreed domains of the cancer survivorship core outcome set
and their lay definitions

1. Depression—persistent feelings of sadness, helplessness, or loss of
enjoyment

2. Anxiety—worry, dread, fear, or unease

3. Pain—an unpleasant sensory and emotional experience associated with
actual or potential tissue damage

4. Fatigue—feeling weak, lacking in energy, tired, drained, or exhausted

5. Cognitive problems—Iloss of cognitive abilities such as memory,
thinking, attention, or multi-tasking

6. Fear of cancer recurrence or progression—fear that cancer could return
or progress in the same place or another part of the body

7. Functioning in usual activities and roles—the ability to perform and
participate in daily activities, including functioning in usual social and
occupational roles

8. Financial toxicity—financial hardship or distress associated with con-
cerns about the costs of cancer and its impact on income

9. Coping with cancer—the behavioural and cognitive responses that
people use in their efforts to adjust to cancer

10. Overall bother from side effects—the extent to which someone is
bothered by side effects from cancer and the associated disruption to
normal activities

11. Overall quality of life—a general indicator of life satisfaction and
physical, emotional, and social well-being

12. Overall health status—a general indicator of health and the presence
of disease

to be used routinely. No objections were raised regarding spe-
cific included domains. It was thus deemed appropriate to
progress the provisional core outcome set (outlined in
Table 3) to phase III, where suitable measures for its assess-
ment will be identified. The issues raised by dissenting partic-
ipants are discussed in more detail in the discussion and will
be considered in phase III.

Discussion

This study used robust methods to generate a core outcome set
for national surveillance of the long-term quality of life of cancer
survivors in Australia. After two survey rounds and a group
consensus meeting with national experts in cancer survivorship
practice, research, policy, advocacy, and lived experience, 12
core domains were agreed upon. These were depression, anxiety,
pain, fatigue, cognitive problems, fear of cancer
recurrence or progression, functioning in everyday activities
and roles, financial toxicity, coping with cancer, overall bother
from side effects, overall quality of life, and overall health status.

The prioritisation of outcomes in the consensus meeting
was driven by several key considerations that emerged as
themes in the discussion. Firstly, it was considered important
to capture outcomes not well represented in other cancer
datasets and with a relatively unknown prevalence at the pop-
ulation level. Secondly, feasibility for the intended application
of population surveillance was central to the discussion and
prompted considerations regarding the availability, potential
overlap, and combined length of prospective measures.
Ensuring clear operational definitions for each domain and
including broad summary items (e.g., overall quality of life),
which could add useful information with little added respon-
dent burden, were agreed avenues for optimising feasibility.
Finally, the inclusion of positive and negative items in the core
outcome set was deemed important to inform understanding
of not only the impacts of cancer, but individual factors that
may influence outcomes.

Our core set and the core set developed by the NCI [-
15] share 5 outcome domains in common: pain, fatigue, anx-
iety, depression, and cognitive problems. Similar outcomes
are also represented in the core set developed by Geerse and
colleagues [16], including sensation of pain, energy and drive
functions, attention functions, and emotional functions. This
commonality reflects the broader literature which indicates
that pain, fatigue, cognitive limitations, anxiety, and depres-
sive symptoms are consistently present in cancer survivors
following primary treatment [13]. In addition to these, the
present core outcome set includes fear of cancer recurrence
or progression, functioning in usual activities and roles, finan-
cial toxicity, coping with cancer, and overall indicators of
health status, quality of life, and bother from side effects.
The prioritisation of these domains is consistent with literature
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highlighting the prevalence of issues related to daily function-
ing [29], fear of cancer recurrence [30], and financial toxicity
(due to mounting medical expenses, lost wages, and reduced
productivity) among cancer survivors [31]. The NCI set cap-
tures more treatment-related symptoms (e.g., diarrhoea, con-
stipation, dyspnoea, sensory neuropathy) [15], while the core
set developed by Geerse and colleagues includes several en-
vironmental factors (e.g., friends; immediate family; health
professionals; social security series, systems, and policies)
and more specific functional domains (e.g., reading, driving,
sexual functions) [16].

Defining and operationalising multidimensional and sub-
jective constructs were challenging aspects of this exercise,
particularly when supporting evidence from the PROMs liter-
ature was limited or discordant. For this reason, the panel
could not determine consensus on a domain representing the
impact of cancer on relationships and families, although this
was evidently an important outcome. The issue with this do-
main was how broadly it could be interpreted and how multi-
faceted and multidirectional the impacts of cancer on families
and relationships could be. This is apparent from the limited
survivorship PROMs that assess wide-ranging aspects of this
domain, such as marital communication, affection, neglect,
and overprotection; parental concerns about both the practical
and emotional impacts of cancer on the child; parental efficacy
beliefs; support from and communication with close relatives;
perceived impacts of cancer on caring for family members,
attending family events, time spent with family, and plans to
have a family; and interference of illness with family relation-
ships and couple intimacy [32]. The impact of cancer on fam-
ily roles, responsibilities, and relationships, and the measure-
ment of these constructs, are areas requiring further research.

The challenge of quantifying the impacts of cancer on rela-
tionships was also highlighted in the core outcome set developed
by Geerse and colleagues [16], which included the two related
domains ‘basic interpersonal interactions’ and ‘complex interper-
sonal interactions’. During the process of matching their core
outcome domains to questionnaire items from existing
PROMs, the authors linked the ‘basic interpersonal interactions’
domain to three items on the Quality of Life in Adult Cancer
Survivors (QLACS) [33] questionnaire and one item on the
Impact of Cancer Version 2 (IOCv2) [34] questionnaire; and
the ‘complex interpersonal interactions’ domain to two items
on QLACs, 8 items on IOCv2, and three items on the Distress
Thermometer and Problems List (DT/PL) [35]. Although the
questionnaire items are not specified, it is evident from examin-
ing the measures that the aspects of interactions they assess differ.
QLACS contains a ‘social avoidance’ subscale that assesses re-
luctance to start new relationships and meet new people, and
avoidance of social gatherings and friends, as well as a “family
distress’ domain that assesses worry about family members being
at risk for cancer, having cancer-causing genes, or having to
undergo genetic testing for cancer [33]. IOCv2 contains a ‘life
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interferences’ subscale that captures guilt for not being available
to family, feeling alone, feeling misunderstood, and the interfer-
ence of cancer with usual activities, as well as a ‘relationship
concerns’ subscale that assesses self and partner openness and
willingness to discuss cancer, relationship problems due to health
uncertainty, and worry about being left by partner if cancer was
to return [34]. DT/PL contains a ‘family problems’ scale that
assesses problems related to dealing with children, dealing with
partner, ability to have children, and family health issues [35].
Application of the core outcome set may therefore result in con-
ceptually different constructs being assessed depending on the
measure(s) used. This example illustrates why further exploration
and conceptual clarification of the interpersonal impacts of can-
cer and their measurement are required.

We based the study methods on recommendations for
evidence-based core outcome set development [25], guide-
lines for using the Delphi technique to obtain consensus on
core outcomes [36], standards for core outcome set study de-
sign [22], and previous core outcome set studies with cancer
populations that employed Delphi methods [27, 37].
However, there is no agreed-upon methodology for develop-
ing a core outcome set. It is therefore unclear to what extent
the results from this study would be concordant with those
obtained in different settings, using alternate consensus
methods, or applying different criteria. Despite these limita-
tions, the study design was considered suitable for the scope
and setting of this core outcome set and allowed a large and
geographically diverse sample of stakeholders to participate.

Although there is no consensus on the optimal number of
Delphi rounds, two or three rounds have been frequently recom-
mended [38] and commonly used in core outcome set develop-
ment studies [25]. Given that we undertook a rigorous process to
identify and refine the initial list of outcomes for the Delphi study
and included a consensus meeting, two questionnaire rounds
were considered sufficient. An advantage of restricting the num-
ber of rounds is limiting potential bias due to attrition, which is
likely to increase with each round [36]. A limitation of restricting
the study to two questionnaire rounds is that it was not possible to
confirm stability of voting, although this is generally thought to
be a measure of internal reliability and not consensus [39].
Instead, we measured the extent to which participants agreed
with the statements under consideration (agreement) and the ex-
tent to which participants agreed with each other (consensus)
[40]. It is not possible to determine the validity of any specific
definition of consensus in Delphi studies, but the proportion of
ratings within a range is one of the most commonly employed
consensus definitions and the median is considered the most
robust measure of central tendency [40].

Two minor deviations from our study protocol were made
for pragmatic reasons. Firstly, because the focus group discus-
sions generated an extremely comprehensive list of outcomes,
we elected to conduct a rapid and targeted search for existing
review evidence rather than an exhaustive literature review of
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cancer survivorship PROMs. While it is therefore possible
that not all relevant PROMs were identified, the extensive
overlap between the outcomes derived from the focus groups,
PROMs, and guiding PRO framework suggests that this
would not have resulted in any relevant outcome domains
being missed. This risk was further mitigated by providing
Delphi participants with the opportunity to suggest additional
outcomes. Secondly, although we planned to have three stake-
holder panels participate in the Delphi survey (cancer survi-
vors, clinicians, and other healthcare and research profes-
sionals) and invited a proportionate number of experts accord-
ingly, response was significantly higher among cancer survi-
vors than the other invited groups. Since cancer survivors
comprised half of our recruited sample in round 1, we made
the decision to group participants into two equally sized
panels rather than three. This made it easier to compare results
by group and did not compromise the study findings beyond
giving additional weight to the views of consumers.

Further work is required to determine how the core outcome
set will be assessed and applied in practice. In phase I1I, valid and
reliable measures for assessment of the core outcome domains
will be identified, appraised, and selected with expert advice and
input from end users [18]. The final core measurement set will be
piloted to ensure its acceptability to cancer survivors and feasi-
bility for routine collection at a population level. As noted during
the consensus meeting, further refinement of the core outcome
set may occur during this phase of the research and over time as
we learn more about the overlap among measures and usefulness
of individual concepts.

Conclusion

This study describes the development of a core set of patient-
reported outcomes, representing the most prevalent and impor-
tant issues that experts agree should be assessed as a minimum in
population-based research on cancer survivorship. Since the core
outcome set represents only the minimum outcomes that should
be collected and reported on, it can be supplemented with other
outcomes or measures relevant to a given study setting or popu-
lation. By delivering consensus-driven recommendations that re-
flect consumer, health professional, research, and policy perspec-
tives, the study findings will facilitate the inclusion of meaningful
survivorship outcomes in future studies. Adoption of the core
outcome set will enhance the quality and comparability of PRO
data collected in survivorship research, particularly when applied
to address macro-level questions.
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