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ABSTRACT
Introduction Optimising the health of childhood cancer 
survivors is important given the high long- term survival 
rate coupled with a significant late effects burden. 
Included within the WHO’s definition of ‘Health’ are social 
outcomes. These are of interest given their impact on 
adult functioning within society, complex interactions 
with physical and mental health outcomes and potential 
for cross generational effects. Categories included within 
the definition of social outcomes are ill defined leading 
to potential gaps in research and service provision which 
could affect the ability of survivors to achieve their 
maximal potential. An e- Delphi study will be used to 
achieve expert consensus on the most important social 
outcomes for childhood cancer survivors to inform future 
research and ultimately, service provision.
Methods and analysis A heterogeneous sample of at 
least 48 panel members will be recruited across four 
groups chosen to provide different perspectives on the 
childhood cancer journey: childhood cancer survivors, 
health professionals, social workers and teachers. 
Purposive sampling from a UK, regional long- term follow- 
up clinic will be used to recruit a representative sample of 
survivors. Other panel members will be recruited through 
local channels and national professional working groups. 
Opinions regarding breakdown and relevance of categories 
of social outcome will be collected through 3–5 rounds 
of questionnaires using an e- Delphi technique. Open 
ended, 7- point Likert scale and ranking questions will be 
used. Each round will be analysed collectively and per 
group to assess inter- rater agreement. Agreement and 
strength of agreement will be indicated by a median score 
of 6 or 7 and mean absolute deviation from the median, 
respectively.
Ethics and dissemination Ethical approval for this study 
has been granted by Regional Ethics Committee 4, West of 
Scotland (ID 297344). Study findings will be disseminated 
to involved stakeholders, published in a peer- reviewed 
journal and presented at conferences.

INTRODUCTION
In recent decades, there have been enormous 
improvements in childhood cancer treatment 
leading to over 80% 5- year survival in the UK.1 
This, alongside an increasing incidence of 
childhood cancer globally,2 means that more 
children are becoming adult survivors. There 

are over 35 000 childhood cancer survivors in 
the UK3 and 500 000 across Europe.4

It is well recognised that childhood cancer 
and its treatment leads to long- term health 
consequences or ‘late effects’. These impact 
the majority of survivors following treat-
ment, with estimates ranging from 60%5 to 
nearly 90%,6 increasing with attained age. 
They encompass physical, psychological and 
social effects.7 More research is needed to 
explore long- term psychosocial outcomes in 
survivors.8

The WHO defines Health as a ‘state of 
complete physical, mental and social well- 
being and not merely the absence of disease 
or infirmity’9 demonstrating the equal 
importance of positive social outcomes in 
promoting good health. This definition rein-
forces the inextricable links between physical, 
mental and social health and, therefore, the 
need to study social outcomes in childhood 
cancer survivors to promote the best health 
possible in this population.

‘Social outcomes’ is a broad term and 
because a number of its likely constituents are 
subjective in nature, it is difficult to accurately 
categorise. It could include the social deter-
minants of health—‘the conditions in which 
people are born, grow, live, work and age’10 
or ‘a diverse set of social capacities linked 
to personal functioning and functioning in 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Delphi methods will be used to develop consensus 
on important social outcomes for childhood cancer 
survivors.

 ⇒ A purposive sampling strategy will be employed to 
recruit patients as members of the Delphi panel.

 ⇒ The study will be exclusively online to maximise 
flexibility for participants.

 ⇒ The study is only in English, which may prevent 
some patients taking part.

 ⇒ The methodology from this study may be used as 
a blueprint to investigate social outcomes in other 
childhood diseases.
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social structures such as the labour market, social groups 
and society ’.11 These are helpful definitions and provide 
a platform to consider ‘social outcomes’, but lack a 
meaningful breakdown of the domains the term should 
contain.

Current knowledge
There is not an appreciable body of work to generate a 
consensus definition, or comprehensive understanding 
of the term ‘social outcomes’ for childhood cancer 
survivors.

Current research is weighted towards educational and 
occupational outcomes. These are recognised as key 
components of normal social functioning and are easier 
to quantify.

Multiple studies including systematic reviews have 
found childhood cancer survivors experience worse 
educational outcomes than the general population, 
specifically in those with central nervous system (CNS) 
disease or following cranial radiotherapy (CRT).12–18 
There are higher rates of unemployment, particularly 
unemployment due to disability and lower net salary 
among survivors and again, specifically those with CNS 
disease or following CRT.16 19–25

Childhood cancer can have a negative impact on social 
relationships including friendships and intimate rela-
tionships.26 27 Survivors have lower rates of marriage or 
cohabitation than the general population28–32 and social 
isolation may be a problem following treatment.33 Little 
is known about more nebulous areas such as impact on 
community life or autonomy.

Other chronic diseases of childhood such as congen-
ital heart disease, type 1 diabetes, asthma and epilepsy 
similarly lack a clear breakdown of categories of relevant 
social outcomes yet also exhibit deficits in areas including 
education, occupation and relationships.34–37

To date, research demonstrates potential deficits in 
social outcomes experienced by childhood cancer survi-
vors, emphasising a need to better understand which are 
most important in order to guide future research and, 
ultimately, finite service provision and patient support.

Objective
The objective of this work is to conduct an e- Delphi study 
to reach expert consensus on the most important social 
outcomes for childhood cancer survivors.

METHODS
This study will be conducted using an e- Delphi method. 
The Delphi method has been used in many health 
research contexts38–40 to determine the extent to which 
experts, stakeholders or both agree with each other about 
a given issue and, via multiple rounds of questionnaires, 
achieve a consensus opinion.38

There has been some criticism of the lack of clarity 
around how Delphi processes are conducted,40 

highlighting the importance of making methodological 
processes and protocols openly available.

Given that there is no indication of what the most 
important social outcomes for childhood cancer survi-
vors are and that this research problem would benefit 
from collective, subjective judgement, a Delphi study 
is an ideal technique as it brings together the views of 
a variety of stakeholders and experts.41 Conducting the 
study online should improve access and data collection, 
while reducing the carbon footprint compared with other 
methodological approaches.

Three to five rounds of e- questionnaires will be admin-
istered anonymously to participants via OnlineSurveys ( 
www.onlinesurveys.ac.uk). These will contain suggested 
categories of social outcomes. The rounds will use 7- point 
Likert scales to evaluate level of agreement, alongside free 
text boxes. Between each round, the results will be quan-
titatively and qualitatively analysed in order to produce 
the next questionnaire. Resulting data at the end of the 
rounds will be brought together to devise a consensus list 
of important social outcomes for childhood cancer survi-
vors. Figure 1 provides an overview of the study.

Development of the Delphi round 1 questionnaire
The first- round questionnaire was developed following a 
scoping review of PubMed, Web of Science and Embase 
databases for articles using the follow strategy: (child OR 
childhood OR children OR p?ediatric) AND (cancer OR 
neoplasm OR tumo?r OR malignancy OR malignant OR 
leukaemia) AND (survivor) AND (“social outcome*” OR 
“social health”).

Further searches were performed looking in more 
detail at areas found during the initial search. Following 
this, a theoretical set of categories was developed by the 
research team which encompasses clinicians with exper-
tise in the care of children with cancer and long- term 
survivorship and health service researchers. A survivor 
also contributed. These categories are: education, inde-
pendence and autonomy, work and finances, relation-
ships, community life and lifestyle.

Categories were broken down to increase granularity 
and seek better understanding of what aspects of each 
potential category are important. As an example, educa-
tion is further broken down into questions including 
the importance of: Receiving any education, completing 
school up to age 18 (the statutory age to which individ-
uals must remain in education in the UK) and being able 
to complete higher education.

Patient and public involvement
A childhood cancer survivor contributed to the develop-
ment of the pilot questionnaire. This underwent cognitive 
testing with patient and professional groups alongside a 
lay individual to help identify any ambiguities.42 This led 
to significant question refinement. It also demonstrated 
that professional participants were likely to only consider 
themselves despite being asked to think in the context 
of the childhood cancer survivor. For this reason, each 
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question will be put to the participants twice- initially 
for consideration of the importance of the item for the 
general public and then for survivors. This structured 
approach was found to better encourage broader consid-
eration of the context.

Participants
The study aims to recruit a heterogeneous sample of 
patients and professionals. The professional group 
will consist of paediatric oncology doctors and nurses, 
teachers, and social workers with experience of caring for 
young people living with and beyond cancer.

There is no set, standard sample size for a Delphi panel. 
Suggestions include a minimum of 12 panel members 
in total43 or 10 per area of expertise.44 The study aims 
to recruit approximately 12 participants per group (12 
patients, 12 health professionals, 12 teachers and 12 
social workers), and therefore, 48 participants in total. 
See table 1 for eligibility criteria for all groups.

If >20 individuals respond for any group during recruit-
ment, it will be regarded as full and all non- responders will 
be notified. A response rate of 75% per round is required 

to maintain validity and reduce withdrawal bias.38 Conse-
quently, this will be monitored.

Patient sample
Patients will be recruited to encompass a range of diag-
noses as defined by the International Classification of 
Childhood Cancer, third edition.45 Diagnoses will be 
grouped into: leukaemias, CNS tumours and other solid 
tumours.

Potential patient participants will be identified 
from the long- term follow- up (LTFU) service at Leeds 
Teaching Hospitals Trust (LTHT), a regional children’s 
cancer principal treatment centre (PTC) in northern 
England. The LTFU service comprises approximately 
1500 patients of whom 800 are over 18 years old (up to 
65 years old).

Assuming up to a 70% rejection/no response rate, invi-
tations will be sent to 40 potential patient participants 
using a purposive sampling strategy to encourage recruit-
ment of a representative sample of 12 patients. Table 1 
displays the eligibility criteria.

Figure 1 Flowchart showing overview of the study process. CCLG, Children’s Cancer and Leukaemia Group.
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Professional sample
The study will recruit health and non- health professionals 
whose work is relevant to social outcomes: doctors, nurses, 
teachers and social workers looking after children with 
cancer (table 1). Doctors and nurses were chosen because 
of their acute caring responsibilities during diagnosis and 
their role in longer- term care in which the social effects 
resulting from treatment become more apparent.

Health professionals will be recruited by surveying 
members of the Children’s Cancer and Leukaemia 
Group (CCLG), the professional organisation for individ-
uals caring for young people with cancer across the UK.46 
Social workers will be recruited at the regional children’s 
cancer National Health Service (NHS) PTCs in Leeds and 
Sheffield (the two main treatment centres for children 
with cancer in Yorkshire, England) via the social work 
service for paediatric oncology. Teachers will be recruited 

through the Leeds Medical Needs Teaching Service and 
attendees of a local teachers’ workshop which supports 
and provides information to those teaching children 
being treated for cancer in Leeds. Recruiting teachers in 
this way ensures that those involved will have experience 
of teaching a child or young person with cancer.

Recruitment
Patients
Potential patient participants will be identified from 
clinic lists for the LTFU service at LTHT.

Clinic lists will be obtained for all patients attending 
medical or nurse- led clinics in person or virtually from 
1 January 2021 onwards. Starting at 1 January 2021, the 
clinical team will identify patients in date order using a 
purposive sampling strategy (table 2) until a total of 40 
patients have been identified. This ensures a range of 
diagnoses and age groups are approached. The propor-
tion of patients for each disease group are derived from 
the UK incidence rates for childhood cancers: leukae-
mias 31%, CNS tumours 25%, other groups including 
lymphomas 44%.47 The 18–29 years old group make up 
50% of the patients as their experiences are likely to be 
most representative of those coming through treatment 
into LTFU.

A letter will be sent to the patient’s registered address 
by the clinical LTFU team explaining the purpose of the 
study and inviting them to take part. The team will also 
note age at diagnosis for future description of the sample. 
If there is a less than 50% response rate within 14 days, 
the sampling strategy will be repeated starting at the next 
patient, in date order from where the previous sample 
was completed.

If there are insufficient responses using this method, 
a member of the clinical team will approach patients 
directly when they attend the LTFU clinic.

Professionals
Convenience sampling will be used for all professional 
groups to approach maximum numbers of individuals 
and increase chances of recruiting the desired number 
of participants. Clinical professionals: Members of the 
CCLG will be approached via the Late Effects special 
interest group. The CCLG will distribute information 
about the study and invitation to take part on behalf of 
the study team. Social workers with paediatric oncology 
experience have been identified in Leeds and Sheffield 

Table 1 Eligibility criteria for patient and professional 
samples

Eligibility criteria

Patients Professionals

Cancer diagnosis <18 years 
with diagnosis as defined by 
the ICCC- 3

Career paediatric oncology 
doctors or nurses

Alive and age 18 or over at 
the time of study

Primary or Secondary school 
teacher from public or private 
schools with experience 
of teaching children with a 
cancer diagnosis

Five years or longer 
elapsed since completion of 
treatment

Social workers with 
experience in paediatric 
oncology

Able to read, understand and 
write in English

Able to complete using 
computer or mobile device

Able to complete using 
computer or mobile device

Able and willing to take 
part, following provision of 
appropriate information and 
consenting via the first- round 
questionnaire

Able and willing to take 
part, following provision of 
appropriate information and 
consenting via the first- round 
questionnaire

United Kingdom resident United Kingdom resident

ICCC- 3, International Classification of Childhood Cancer, third 
edition.

Table 2 Sampling strategy for patient group sample

Age
18–29 years

Age
30 years or over

TotalMale Female Male Female

Leukaemias 3 3 3 3 12

Central nervous system tumours 2 2 2 2 8

Other groups, including lymphomas 5 5 5 5 20

40
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by their managers. They will distribute email invitations 
to take part. Similarly, managers from the local Medical 
Needs Teaching Service will approach their staff, all of 
whom have experience educating children with cancer. 
A presentation will be given at the teacher’s workshop 
inviting attendees to participate.

Letters to patients and emails to professionals will 
contain a participant information sheet (see online 
supplemental file 1) detailing the rationale and objectives 
of the study, what taking part will involve and informa-
tion on confidentiality and ethical approvals. A variety of 
methods for registering interest are provided including 
dedicated email, telephone line and QR code generating 
an automatic email. Any individual wishing to take part 
contacts the study team who will provide further informa-
tion and collect an email address for survey distribution.

Further patients or professionals may be recruited if 
they present themselves following interaction with those 
already registered, provided they meet the eligibility 
criteria.

Study procedure
Recognised key components of the Delphi method41 48 
including: (1) use of an ‘expert’ panel, (2) anonymity 
of panel members, (3) iterative rounds of survey and 
feedback, (4) controlled feedback at each round and 
(5) iteration until consensus is achieved will be followed 
throughout the study. The anonymity component is 
particularly important in this study as it allows all individ-
uals to be heard equally. Otherwise, for example, there is 
concern patients may not wish to contradict professionals.

E- consent will be taken at the beginning of the first- 
round. Involvement in subsequent rounds will be assumed 
as ongoing consent. Participants will only be able to 
proceed to the first questionnaire once consent is given.

All participants will be invited to complete each round 
of the study by email with a link to Online Surveys49 unless 
they explicitly withdraw from the study or evidence this by 
not completing a round. If participants withdraw from the 
study, attempts will be made to ascertain why. Responses 
from earlier rounds will be kept unless explicitly asked to 
remove.

Participants will be given 2 weeks to respond to each 
questionnaire with an initial reminder being sent to non- 
responders 1 week after the round opens. There will then 
be 2 weeks for analysis. As a result, each new round will 
open 4 weeks after the previous round. There will be flex-
ibility in this if low responses prove to be a problem.

Round 1
E- consent, basic demographic information including 
ethnicity, gender and age alongside participant group will 
be collected.

Participants will be asked to use a 7- point Likert scale 
to rate whether listed categories of suggested social 
outcomes are important for (1) childhood cancer survi-
vors and (2) the general public. This is necessary to 
ensure that the two groups are considered separately. 

7=very important and 1=not at all important. Figure 2 
shows an example question as seen on Online Surveys. 
See online supplemental file 2 for the complete list of 
round 1 questions.

Free- text boxes will be provided to allow participants 
to explain their decisions and volunteer other areas they 
think are relevant but have not been suggested.

Round 2
The responses from round 1 will be collated and anal-
ysed. Domains where there is consensus to include or 
exclude will be identified. Results will be fed back to 
panel members for comments. Categories not meeting 
criteria for consensus will be represented to the group 
alongside the results with the Likert scale as above. 
Any newly identified categories will be suggested to the 
group.

Figure 2 Screenshot example first round question as it 
appears on www.onlinesurveys.ac.uk.
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Round 3
Responses from round 2 will be collated and analysed. 
This will again be fed back to the panel with particular 
attention to areas where consensus has not been achieved. 
Participants will be asked if they wish to change any opin-
ions based on the analysed feedback from the rest of the 
group. Participants will then be asked to rank the chosen 
social outcomes in order of perceived importance from 
highest to lowest.

If consensus has not been achieved at the end of 
round 3, up to two further iterations may take place for a 
maximum of five rounds. At the end of the final round, 
participants will be notified that no further rounds are 
required and thanked for their involvement. The study 
team will undertake final analysis to identify a list of the 
most important social outcomes for childhood cancer 
survivors.

ANALYSIS
All participant groups will be analysed both independently 
and together. There are no conclusive guidelines for 
establishing consensus in Delphi literature.38 50

Importance of suggested social outcomes will be 
measured using the seven point Likert scale. Median 
scores and strength of agreement will be calculated.

Criteria to include a suggested outcome:
 ► Median value≥6.
Criteria to exclude a suggested outcome:
 ► Median value of≤2.
Strength of agreement will be assessed using mean abso-

lute deviation from the median. Suggested outcomes not 
meeting criteria to include or exclude will be represented 
in round 2 alongside the qualitative feedback (inclusive 
of any further suggested categories) and median scores 
for each category. Each score will be calculated overall 
and according to participant group, age, gender and 
ethnicity.

To identify themes in free- text question responses, 
qualitative content analysis51 will be undertaken at each 
round and presented to participants in the subsequent 
round. Results will be reviewed by the whole study team 
to ensure quality is maintained. From round 1, any new 
categories emerging from the qualitative feedback will be 
presented alongside categories not achieving consensus.

In the third round, ranking questions will be assessed. 
Kendall’s W will be used to determine concordance with 
a coefficient value of 0.7 or greater indicating strong 
agreement. Inter- rater agreement within and between 
groups will be assessed using an appropriate statistic such 
as kappa.

ETHICS AND DISSEMINATION
Ethical approval has been granted by the NHS Health 
Research Authority’s Regional Ethics Committee 4, West 
of Scotland (ID 297344). This does not include third party 
sharing of the data collected. The study will be conducted 

in accordance with the approved protocol. On comple-
tion of the study, results will be fed back to involved stake-
holders and then submitted for conference presentation 
and peer- reviewed journal publication.

DATA MANAGEMENT
Personal data (names, postal addresses and/or email 
addresses) will only be collected for the purposes of 
approaching potential participants, sending out links to 
the survey and sending out reminders. The names and 
addresses of potential patient participants will be stored 
in an encrypted, password- protected file within NHS 
cloud storage so that they stay within the NHS’s secure 
data environment. Once potential patient and profes-
sional participants have made contact with the study 
team, their email addresses will be stored in an encrypted, 
password- protected file within University of Leeds secure 
cloud storage and data within the NHS will be destroyed.

Data from the study will be downloaded from Online-
Surveys in a pseudonomised format and stored within 
university cloud storage. On completion of the study, all 
data will be kept securely for 5 years at the University of 
Leeds before being destroyed in line with University guid-
ance. Personal data will be destroyed securely 12 months 
after completion of the study.

DISCUSSION
Delphi studies are well used in health research, partic-
ularly in areas of limited research and/or to explore 
areas with controversy or lack of clarity. This makes it an 
ideal methodology for establishing the important social 
outcomes for childhood cancer survivors. There is signif-
icant value in employing the Delphi approach and when 
used correctly, with rigorous, transparent methodology, 
it can contribute to increasing knowledge across many 
areas of health science. However, the lack of clear guide-
lines around its use, reporting standards, definition of 
consensus and the numerous modifications to the orig-
inal method leave it open to criticism.38 41 52 Improved 
standards of reporting the methodological approach is 
important so that results can be interpreted with clarity 
and appropriate caution. Publishing the protocol for this 
study should help facilitate this.

Choosing the appropriate composition of the panel 
will strongly affect the results.38 50 52 For this work, the 
term ‘expert’ was considered broadly with attention given 
particularly to groups with differing expertise relevant 
to social outcomes, for example, education. A decision 
was made to restrict the study to professionals working 
with children during their treatment rather than those 
who might only encounter adult survivors. It is hoped 
that future work will build on this study and include 
those encountering adult survivors such as within the job 
market. Including a broader range of healthcare profes-
sionals such as occupational therapists would be ideal, 
but the numbers working specifically within paediatric 
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oncology across the UK are small and it would be imprac-
ticable to approach all PTCs and NHS service providers 
for this study.

Study participation is restricted to English language 
speakers within the UK. This may risk missing views of 
some patients within the UK and could limit generalis-
ability across other countries. Limited time and resources 
available preclude an international study at present. 
However, it is hoped that this study generates useful infor-
mation which can be used as a foundation for further 
work in the UK and other countries. Findings will be 
shared with national and international groups to stimu-
late and develop further work in this area.

Key topics missed in the first- round questionnaire are 
not easily covered in later rounds. There is additional risk 
of ambiguity and differing interpretation of the questions 
among panel members which can distort results. In an 
attempt to combat this, an extensive literature search was 
undertaken to provide a clear basis for the first- round 
questions. These were reviewed and refined by individ-
uals meeting eligibility criteria. Space for qualitative 
comments is built into each question to generate further 
ideas and identify overlooked areas.

Delphi studies self- select motivated individuals with 
strong opinions on the topic, particularly over successive 
rounds, risking bias.50 A sampling strategy is in place in 
to obtain a representative patient sample. Consideration 
was given to a further breakdown of the patient group by 
treatment type, stage at diagnosis and relapse alongside 
stratifying by index of multiple deprivation but numbers 
are too small to make this practically possible and they 
would remain liable to self- selection.

As a questionnaire based study, there is high risk of 
non- response, increased by the multi- round approach. 
Keeping participants engaged, feeling they are partners 
within the study and being persistent with follow- up of 
non- responders are key to retaining participants.38 50 
The recruitment process requires potential participants 
to contact the study team ensuring that each individual 
builds a relationship with the team. In addition, a 
programme of reminders is in place. Keeping the study 
online, using software which is compatible with mobile 
devices and allowing survey responses to be saved and 
returned to later should reduce the study burden and 
encourage participation.

The data analysis process for a Delphi study is inher-
ently subjective. The whole study team will review all 
content analysis prior to participant feedback. To further 
reduce researcher bias, a member check process will be 
employed following each round of analysis. In this case, 
a PDF of all qualitative comments will be uploaded to 
Online Survey for participants to review alongside the 
new questions and statements.

CONCLUSION
This paper describes the methodology for a Delphi study 
to develop expert driven consensus on the most important 

social outcomes for childhood cancer survivors. It will be 
the first time this concept has been explored and will 
help guide subsequent research to maximise the social 
outcomes for childhood cancer survivors. This method-
ology will provide a blueprint for social outcomes research 
in other childhood diseases.
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