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Abstract

Background: The evidence base underlying clinical practice in children’s general surgery is poor and high-quality collaborative
clinical research is required to address current treatment uncertainties. The aim of this study was, through a consensus process,
to identify research priorities for clinical research in this field amongst surgeons who treat children.

Methods: Questions were invited in a scoping survey amongst general surgeons and specialist paediatric surgeons. These were
refined by the study team and subsequently prioritized in a two-stage modified Delphi process.

Results: In the scoping survey, a total of 226 questions covering a broad scope of children’s elective and emergency general surgery
were submitted by 76 different clinicians. These were refined to 71 research questions for prioritization. A total of 168 clinicians took
part in stage one of the prioritization process, and 157 in stage two. A ‘top 10’ list of priority research questions was generated for
both elective and emergency general surgery of childhood. These cover a range of conditions and concepts, including inguinal hernia,
undescended testis, appendicitis, abdominal trauma and enhanced recovery pathways.

Conclusion: Through consensus amongst surgeons who treat children, 10 priority research questions for each of the elective
and emergency fields have been identified. These should provide a basis for the development of high-quality multicentre research
projects to address these questions, and ultimately improve outcomes for children requiring surgical care.

Introduction
In the UK, children with a problem requiring treatment by a sur-
geon are treated either by a specialist paediatric surgeon at a spe-
cialist paediatric centre (SPC) or by a general surgeon at a district
general hospital (DGH). The majority of surgeons in this latter
group are primarily adult surgeons who treat children as part of
their practice. Most surgical procedures that come under the um-
brella subspecialty of general surgery of childhood are carried out
in the DGH setting by a general surgeon.

It is recognized that treatments offered to children and the
outcomes achieved, in both emergency and elective settings, vary
between units1,2. This may be due to differences of opinion, dif-
ferent but equally valid treatment pathways, or local considera-
tions. However, as has been more generally acknowledged3, this
variation may be attributable to a lack of evidence underpinning

current surgical practice. There exists a motivation amongst
surgeons to generate this evidence by participating in and
contributing to high-quality research4,5.

Applying a systematic approach to the identification of impor-
tant research questions should make research more useful6.
A particular challenge to performing research is the availability
of funding and identification of priority areas for the limited
funding that exists. The generation of priority areas may facili-
tate funding bodies to target resources effectively. A multicentre
research programme within the high-volume subspecialty of gen-
eral surgery of childhood, which has often been overlooked, has
the potential to deliver benefit to a large number of children and
their families across many units. Against this background, the
aim was to generate a list of research priorities within the field of
general surgery of childhood.

Received: July 21, 2020. Accepted: December 01, 2020
VC The Author(s) 2021. Published by Oxford University Press on behalf of BJS Society Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://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

2
BJS Open, 2021, zraa062

DOI: 10.1093/bjsopen/zraa062

Original Article

https://orcid.org/0000-0001-8570-9374
https://orcid.org/0000-0002-6560-9242
https://orcid.org/0000-0002-2842-2980


Methods
A UK-wide modified Delphi process was undertaken to identify
and prioritize research questions within the field of general sur-
gery of childhood; both specialist paediatric surgeons and general
surgeons who treat children contributed. Although there is no
standard process for research prioritization, the experience of
other organizations and groups that have performed similar
work was used in planning the process7–9.

The scope of the prioritization process was defined as general
surgery of childhood, and it was intended to include any
non-specialist condition treated by a surgeon that is regularly
undertaken in the UK, in both SPC and DGH settings.
Acknowledging that this practice has changed over time, condi-
tions that have recently largely migrated from the DGH setting
into SPCs, such as pyloric stenosis10, were excluded. Basic science
research questions were also excluded. Conditions and proce-
dures in both emergency and elective settings were included
explicitly. From the outset, the intention was to generate a
‘top 10’ list for both elective and emergency fields.

The project was completed in accordance with a predefined
protocol, and was overseen by a steering group containing gen-
eral and specialist paediatric surgeons, a parent representative,
and a surgical trainee.

Stage 1A: scoping survey for identification of
research questions
Participants were invited to nominate research questions that
they believed were important to answer in the field of general
surgery of childhood. A link to complete a questionnaire was
distributed to members of the British Association of Paediatric
Surgeons, the Association of Surgeons of Great Britain and
Ireland, the Paediatric Surgery Trainees Research Network, the
Paediatric Stoma Nurses Group, and directly to known personal
contacts of the study team who work in the field of general
surgery of childhood. The survey was also advertised via social
media channels of individuals and these organizations. Through
this broad approach, the aim was to engage a range of key stake-
holders (specialist paediatric surgeons, general surgeons who
treat children, surgical specialist nurses and other healthcare
professionals involved in the surgical care of children) to ensure
a breadth of opinion across different professional groups.
Responses in a PICO (Population, Intervention, Comparator and
Outcome) format were encouraged, explicitly inviting responses
in elective and emergency fields, and not limiting the number of
questions each individual could propose. The survey was admin-
istered online using the REDCap tool (https://www.project-
redcap.org)11 and was open for a period of 1 month, beginning in
mid May 2019. Reminder invitations were sent 1 and 2 weeks af-
ter the survey opened.

Stage 1B: refinement of research questions
Questions were reviewed by the study team to ensure that they
were within the scope of general surgery of childhood, and sepa-
rated into elective and emergency themes. Questions that were
considered to be exclusively within the field of specialist paediat-
ric surgery or basic science were excluded. Where possible, the
study team merged similar or related research questions into a
single question. Merging of questions took place only when there
was consensus amongst the study team to do so, and care was
taken not to lose the detail or meaning of questions during this
process. Research questions were framed in a PICO format where
possible, making it explicit that the term ‘outcome’ would

include a variety of domains: clinical outcomes, patient experi-
ence, process or resource use (in accordance with guidance from
the Health Foundation12). It was made clear that when an appro-
priate core outcome set was available, it was anticipated that
these outcomes would be used. In this way, a long list of research
questions was generated.

Stage 2A: modified Delphi stage one prioritization
process (online)
In June 2019, invitations to complete the first prioritization stage
were distributed through the same channels as for the scoping
survey, as well as by e-mail to all those who had completed the
scoping survey and provided their e-mail address. The prioritiza-
tion exercise was again completed within the REDCap online sur-
vey tool. Respondents were asked to score each research
question in terms of importance to them on a 1–5 ordinal scale
(1 being low and 5 being high priority). Comments on how to re-
fine the research questions were invited. Questions were grouped
into themes based on mode of presentation (elective versus emer-
gency), and then by disease area. It was made clear to respond-
ents that they were not being asked to rank the questions, but to
score each one independently. This first stage of the Delphi pro-
cess was open for completion over a 3-week period, with
reminders sent after 1 and 2 weeks.

At the end of the first stage of the Delphi process the study
team reviewed all proposed refinements to research questions
and implemented those that were considered to be an improve-
ment, as long as the meaning of the question was not altered.
The mean score for each question was calculated, and the ques-
tions were ranked in order of priority. The top scoring 20 ques-
tions, in each of the elective and emergency categories, were
forwarded to stage two of the modified Delphi process (making 40
in total).

Stage 2B: modified Delphi stage two prioritization
process (online or in person)
Stage two of the prioritization process took place over a 36-h pe-
riod during July 2019 that included a dedicated session at the an-
nual congress of the British Association of Paediatric Surgeons
held in Nottingham, UK. Attendees at this dedicated session, and
all those who had either submitted a research question in the
scoping survey or had completed stage one of the modified
Delphi process were invited to take part in person or online
(if they were not in attendance). Participants had been notified
previously of the short time period during which the second
prioritization stage would be open for completion, and were
therefore actively encouraged to participate in stage two during
this time window if they were not in attendance at the congress.
Respondents were prevented from participating both online and
in person.

The online version was again administered using REDCap,
whereas the in-person session was administered by the study
team and used a commercially available online voting tool (Slido;
https://www.sli.do). Whether online or in person, participants
were shown the top 20 research questions from each category
(20 emergency, 20 elective). These were presented in random or-
der along with the mean score assigned in stage one, together
with the distribution of scores for stage one, given as a bar chart.
Once again, respondents were asked to assign a priority score
using the same 1–5 priority scale as in stage one, taking into ac-
count, if they wished, the score assigned in stage one. Scores
from all respondents were analysed, and a mean score for each
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research question was calculated. Questions were then ranked in
order of priority.

Results
In the scoping survey 226 questions were submitted by 76 differ-
ent individuals (54 consultants, 16 trainees, 6 specialist nurses).
Of these 76 participants, 63 treated children only and 13 treated
both adults and children. All 226 questions (134 elective and 92
emergency) were considered by the study team; 53 were consid-
ered outside the scope of the study either because they were not
research questions (n¼ 4) or because they related to specialized
paediatric surgical care (n¼ 49). The remaining 173 questions
were refined by the study team into 71 unique research ques-
tions, of which 38 related to elective and 33 to emergency condi-
tions. A broad range of topics were covered, as classified into
clinical themes by the study team (Table 1). All 71 research ques-
tions were included in stage one of the modified Delphi process.
The questions submitted and details of how they were used are
shown in Appendices S1 and S2.

A total of 168 individuals took part in phase one of the prioriti-
zation process (102 consultants, 40 trainees, 3 specialist nurses, 1
researcher, 22 unknown). Of the 145 known to be involved in clin-
ical care, 132 treated children only whereas 13 treated both
adults and children. The mean score for each question ranged
from 2.3 to 2.9 (the individual scores are shown in Appendices S1
and S2). The top scoring 20 questions in each of the elective and
emergency categories progressed to stage two of the prioritization
process. This was completed by 49 people online and by 115 in
person at the congress (total 164: 90 consultants, 66 trainees, 1
researcher, 1 specialist nurse, 6 patient representatives who were
attending the conference as representatives of invited charities).
Of the 157 known to be involved in clinical care, 123 treated chil-
dren only and 34 treated both adults and children.

The top 10 priority research questions in elective and emer-
gency general surgery of childhood are shown in Tables 2 and 3,
with the mean score assigned to each in stage two. Scores for the
remaining questions are shown in Appendices S1 and S2.

Discussion
This study identified research priorities within the field of
elective and emergency general surgery of childhood. This is
the first time any such project has been undertaken within this
clinical field. Clarifying the knowledge gaps that should be
addressed may be useful for both researchers and funders, to

facilitate planning and allocate resources. Ultimately, the hope is
that addressing these questions will improve outcomes for chil-
dren.

Despite most children who require general surgical care in the
UK being treated by a general surgeon in a DGH, paediatric surgi-
cal research tends to focus on specialist settings. Importantly,
the research priorities identified in this study were based on the
views of surgical teams delivering care in both SPCs and DGHs.
Collaboration across both specialist and non-specialist centres is
likely further to enhance clinical and research networks. Indeed,
a wide range of professionals have had the opportunity to inform
these priorities, which should enhance relevance, engagement
and uptake.

The prioritized questions typically relate to common condi-
tions or procedures that, with appropriate collaboration, are
likely feasible to pursue. It is possible that some of the prioritized
questions are not necessarily easy to answer, and there is a risk
they may become redundant, but their inclusion in a top 10 list
arising from this process may itself be adequate justification for
them to be pursued.

Although the current methodology is based on that used by
others previously7,8, there are limitations with this approach, and
the list of priorities may not be comprehensive. Important stake-
holders such as service users (patients, parents, siblings) and
service funders (managers, commissioners and charities) have
not yet been included within this prioritization process. It is pos-
sible that these other stakeholder groups may have alternative
priorities for research in this field that are not represented here.
From the outset, it was considered whether to engage with these
groups within the same prioritization process as surgeons, and
specifically how it would be possible to involve representative
patients and carers. However, bearing in mind their completely
different knowledge base, together with the psychosocial aspects
of their involvement, it was felt that a meaningful prioritization
would need quite different tools and methodologies (which may
themselves need development). For instance, most patients and
families will not have adequate knowledge of all the conditions
included here to be able to make an informed prioritization. It is
possible, therefore, that the process may become skewed towards
those conditions represented most within any patient represen-
tative group. The issue of priority should be explored with these
other stakeholders in the future.

Alternative methodologies exist for identification of research
questions (such as systematic review of the literature), although
these are typically labour and resource intensive. There may be
important research questions not included here because they
were not proposed in the scoping survey. Respondents to the
scoping survey would be less likely to be aware of ‘discovery
phase’ projects, or those addressing an important problem for a
small group of patients. The inclusive approach of forwarding all
proposed questions—no matter by whom they were proposed, to
which topic they related, and how advanced they were in the re-
search process—into stage one of the modified Delphi process en-
sured that the process itself did not generate additional
discrimination. It is recommended that researchers and funders
continue to consider the priorities of other stakeholders, the po-
tential benefits of basic science research, the need to consider
discovery-phase projects. and issues of importance to small pa-
tient groups.

The act of prioritizing research for general surgery of child-
hood may stimulate discussion about other conditions.
Experience has been gained that will inform prioritization in
other areas within the specialty, for example oesophageal atresia,

Table 1 Clinical themes represented by questions proposed in
the scoping survey

Elective Emergency

Cholecystectomy Acute scrotum
Colorectal Appendicitis
Elective miscellaneous Emergency miscellaneous
Enhanced recovery after

surgery (ERAS)
General emergency surgery

General elective surgery Inguinal hernia (emergency)
Inguinal hernia/hydrocele (elective) Trauma
Ingrowing toenail
Phimosis
Pilonidal disease
Tongue tie
Umbilical conditions
Undescended testis
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Hirschsprung disease, and anorectal malformations. Such spe-
cialist areas of work are likely already to have better defined pa-
tient pathways and engaged parent/patient groups; it is likely
that these may be approached in a way that allows service users’
priorities to be captured more easily.

Disclosure. The authors declare no conflict of interest.
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