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Abstract
Background Abdominal wall hernia repair is one of the most commonly performed surgical procedures worldwide, yet 
despite this, there remains a lack of high-quality evidence to support best management. The aim of the study was to use a 
modified Delphi process to determine future research priorities in this field.
Methods Stakeholders were invited by email, using British Hernia Society membership details or Twitter, to submit indi-
vidual research questions via an online survey. In addition, questions obtained from a patient focus group (PFG) were collated 
to form Phase I. Two rounds of prioritization by stakeholders (phases II and III) were then completed to determine a final 
list of research questions. All questions were analyzed on an anonymized basis.
Results A total of 266 questions, 19 from the PFG, were submitted by 113 stakeholders in Phase I. Of these, 64 questions 
were taken forward for prioritization in Phase II, which was completed by 107 stakeholders. Following Phase II analysis, 
97 stakeholders prioritized 36 questions in Phase III. This resulted in a final list of 14 research questions, 3 of which were 
from the PFG. Stakeholders included patients and healthcare professionals (consultant surgeons, trainee surgeons and other 
multidisciplinary members) from over 27 countries during the 3 phases.
Conclusion The study has identified 14 key research priorities pertaining to abdominal wall hernia surgery. Uniquely, these 
priorities have been determined from participation by both healthcare professionals and patients. These priorities should 
now be addressed by well-designed, high-quality international collaborative research.
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Introduction

Abdominal wall hernias are common and hernia repair 
is one of the most commonly performed operations in 
the world, generating huge health care costs. Indeed, the 
incidence of inguinal hernias, primary ventral hernias 
and incisional hernias are rising due to an aging popula-
tion and the world obesity crisis [1, 2]. However, despite 
this phenomenon there is a persistent lack of high-quality 
evidence regarding the management of abdominal wall 
hernias.

Delphi methodology is a well-established process used 
to collate judgements and opinions on a specific topic [3]. 
The process is dependent on obtaining consensus amongst 
a group of experts within the area of research interest. This 
methodology has been successfully utilized to identify 
research priorities for many surgical specialties includ-
ing: colorectal surgery [3], plastic surgery [4], upper gas-
trointestinal surgery [5–7], and hepato-pancreato-biliary 
surgery [8]. Identifying the direction that future research 
should take can help to guide funding bodies and channel 
resources.

Modified Delphi techniques have also been used within 
the field of hernia surgery. Recent consensus has helped 
to provide definitions for loss of domain [9] and for the 
classification of abdominal wall planes to describe mesh 
insertion [10]. Convalescence recommendations following 
inguinal hernia repair [11] and management of chronic 
post-operative inguinal pain [12] have also been estab-
lished using a Delphi process, but to the best of our knowl-
edge, no previous attempt has been made to determine 
what the future research priorities in hernia surgery should 
be.

We, therefore, used a modified Delphi process with the 
aim to identify and prioritize future research questions in 
current hernia practice that are deemed to be of greatest 
clinical importance to patients, surgeons and allied health 
professionals. The study was undertaken as a collaboration 
between the Scottish Surgical Research Group (SSRG) and 
the British Hernia Society (BHS).

Fig. 1  Three phase Delphi 
methodology
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Methods

This study adopted a three-phase modified Delphi technique 
(Fig. 1) to establish research priorities within the field of 
hernia surgery, with the exclusion of hiatal hernia sur-
gery. Two distinct phases of prioritization were conducted 
by expert multidisciplinary stakeholders using previously 
described and well-established methodology [6–8]. Stake-
holders were initially invited to submit questions and then to 
prioritize their responses based upon their perceived clinical 
relevance and importance. Incomplete submissions where all 
questions were not ranked were excluded from the analysis 
of the prioritization phases (II and III).

Phase I

Members of the BHS were invited by email to submit 
research focused hernia surgery questions via an online 
survey (www. surve ymonk ey. co. uk®). BHS members 
include surgeons, nurses, patients and other allied health 
professionals. A dedicated  Twitter® account (@her-
nia_delphi) was also used to increase the awareness of 
the study and encourage wider stakeholder participation. 
Stakeholders were invited to submit as many questions 
as they wished. The survey remained open for 6 weeks 
between October and December 2019. Five dedicated 
hernia Delphi tweets were made from the official hernia 
Delphi account and two email reminders to the BHS mem-
bership were sent during this period.

Patient Focus Group (PFG)

Ten patients participated in a unique hernia Focus Group 
held at the Royal College of Surgeons of Edinburgh in Feb-
ruary 2020. This session was facilitated by two (LL and 
ND) of the steering committee patient and public involve-
ment (PPIs) members who helped guide the group discus-
sion. Patients were invited via a Twitter advertisement and 
through direct invitation via outpatient clinic from mem-
bers of the steering committee. Recurring themes that were 
deemed to be important to the majority of PFG participants 
were identified and collated during the course of the day.

The completion of the PFG marked the end of Phase I. 
Submitted questions were analyzed by a subcommittee. 
Duplicate questions were removed and recurring theme 
questions were altered by consensus agreement of the 
steering committee to ensure that the meaning of the ques-
tions were not distorted. The themes identified from the 
PFG were subsequently converted into research questions 
and included in the next phase of the Delphi process.

Phase II

During Phase II stakeholders were invited, via email and 
Twitter, to rank the Phase I questions using a Likert scale 
from 1 (lowest research priority) to 5 (highest research prior-
ity). Five reminders were sent via Twitter and by two emails 
to the BHS membership over a 6 week period between 
August and October 2020. The steering committee reviewed 
the results whilst blinded to the questions and selected a 
mean ‘cut-off’ score of ≥ 3.60 for inclusion in the final phase 
of the study.

Phase III

During the final Phase of the study, stakeholders were again 
invited, via email and Twitter, to rank the questions brought 
forward from Phase II using the same Likert scale as pre-
viously described. The survey remained open for 6 weeks 
between October and December 2020. Five reminder Tweets 
were made and two email reminders sent to BHS members. 
An invitation to complete the survey was also advertised 
during the BHS 2020 virtual conference. A final mean ‘cut-
off’ score of ≥ 4.0 was agreed by the steering committee as 
described in Phase II.

Steering committee

The committee consisted of three SSRG general surgery spe-
cialty registrars (DS, SRK and MA), an international hernia 
research fellow (BE), three PPIs (ND, LL and SB) and four 
general surgeons who perform high-volume hernia surgery 
(MW, DL, NS and AB) as BHS members. All decisions 
in relation to methodology and analysis were agreed on a 
consensus basis.

Results

A total of 247 individual research questions were submitted 
online by 103 stakeholders during Phase I. With the addi-
tion of 19 questions proposed by the PFG, the final Phase I 
cohort totaled 266 research questions from 113 stakehold-
ers (Fig. 2). Stakeholders were from 19 countries (Fig. 3A) 
and included patients (n = 19) and healthcare professionals 
(n = 94); professor or consultant surgeon (71.3%), surgical 
trainee/fellow/specialty doctor (25.5%), other (3.2%). Fol-
lowing analysis and categorization by the steering commit-
tee, 64 questions were moved forward for prioritization in 
Phase II.

One hundred and seven stakeholders from 14 countries 
(Fig. 3B) prioritized the questions in Phase II. Stakehold-
ers comprised patients (n = 12) and healthcare professionals 
(n = 95), professor or consultant surgeon (77.9%), surgical 

http://www.surveymonkey.co.uk
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trainee/fellow/specialty doctor (15.8%), other (6.3%). A total 
of 36 questions were included in Phase III.

Phase III comprised 97 stakeholders from 16 countries 
(Fig. 3C) and included patients (n = 11) and healthcare pro-
fessionals (n = 86), professor or consultant (74.4%), surgical 
trainee/fellow/specialty doctor (23.3%), other (2.3%) . Fol-
lowing this final prioritization, 14 questions met the criteria 
to be defined as high research priority (Table 1). Three ques-
tions submitted by the patient focus group were included 
in the final list of 14 high-research priority questions. The 
remaining 16 questions from the patient focus group, which 
did not make the cut-off, are detailed in Table 2. All ques-
tions which failed to make the final list of research priorities 
from Phase III are shown in Appendix 1.

Discussion

This modified Delphi process has produced a list of 14 high 
priority research questions pertaining to the field of hernia 
surgery. Questions were submitted during the three phases 
by stakeholders from all six continents and thus reflects the 
requirements in surgical research worldwide, including the 
differing views of developed and developing countries.

To increase participant numbers, each phase was consid-
ered as a separate entity and stakeholders were able to enrol 
in the study during any of the three, thus explaining the vari-
ation in participant numbers during the study. The authors 
attempted to avoid research fatigue by leaving a significant 
time gap between the phases, however, there was a small 
number of participants (n = 6) who did not continue from 
Phase II to III.

Unique to this Delphi process was a PFG who identified 
19 research questions that were deemed to be of greatest 
importance to patients. Three of these questions were pri-
oritized in the third phase to be included in the final list 
(Table 1). Whilst there was some overlap between surgeon 
and patient questions, in particular relating to the incidence 
and management of chronic groin pain, there were also some 
major disparities. A large proportion of questions submitted 
by the PFG (n = 5) focused on pre-operative information, 
whether that included peer support groups, pre-operative 
education, videoing of consent or patient interaction whilst 
on the waiting list. Interestingly, this is a topic that was not 
prioritized to the final list of questions, but is perhaps some-
thing that as a group of medical professionals we should be 
spending more time investigating in order to optimize the 
patient experience.

In addition to pre-op information, the question of hernia 
surgery for cosmetic indications was submitted by the PFG 
but it did not make the final list. This is undoubtedly a con-
troversial topic; the risk versus benefits of hernia surgery for 
cosmesis would perhaps preclude some medical profession-
als from offering surgery, however, it is clearly something 
that is important to the patient community.

Unsurprisingly, many of the research topics focused on 
pain, mesh and what the optimal outcome measures follow-
ing hernia surgery should be. Additional questions were 
related to the United Kingdom (UK) hernia registry and 
whether surgeons should be informed of their recurrence 
and/or incisional hernia rates.

The question “Should the operating surgeon be informed 
of their recurrence or incisional hernia rate?” is an inter-
esting but potentially contentious one that may generate 
more questions than answers. Although most surgeons and 
patients will likely want to know, the practicality of collect-
ing and using this information to change practice may be 
challenging. Nonetheless, this information may encourage 
some surgeons to pay more attention during abdominal wall 
closure and highlight surgeons/units with outlying recurrent 
incisional hernia rates, which is associated with non-special-
ists performing hernia surgery [13]. However, the accurate 
detection of an incisional and recurrent hernia will require 
cross sectional imaging, as demonstrated by the HART trial 
which found computed tomography scanning to be superior 
to clinical examination. This may have a significant impact 
on health care resources [14].
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forward

36 questions brought
forward for prioritization

97 stakeholders
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Fig. 2  Overview of responses for modified Delphi survey
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The tension-free vaginal tape (TVT) controversy has had 
a significant impact on patients’ trust in their surgeon who 
wishes to perform a hernia repair with mesh [15]. These 
concerns are understandable given the recent media frenzy, 
but the evidence of lower recurrence rates for the use of 
mesh over non-mesh is compelling [16, 17]. However, to 
date, there are over 300 meshes available, each with unique 
characteristics that may help to guide which mesh should be 
used in which clinical scenario, for example during emer-
gency surgery and in contaminated surgical fields [18]. It is, 
therefore, not surprising that mesh related research questions 
made the final prioritized list (Table 1).

At the time of the final prioritization process, there was 
a paucity of high-quality evidence on the long-term com-
plications associated with IPOM, hence the inclusion of 
“What are the long-term adverse consequences of IPOM?” 
in the final list. However, Henriksen et al. have recently 

published a nationwide database study on the short- and 
long-term outcomes of IPOM, concluding that IPOM 
should still be considered for fascial defects between 2 
and 6 cm [19]. The authors conducted this study on behalf 
of the Danish Hernia Database, a national clinical quality 
database established in 2007 which registers hernia opera-
tions carried out in Denmark. This registry has facilitated 
research in hernia surgery that has influenced clinical prac-
tice [20–22]. Several other European hernia registries now 
exist, with the United States of America becoming the 
most recent country to develop its hernia registry [23]. 
The UK’s hernia registry is in fruition with plans to pilot 
data entry later this year [24]. To this end, the top priority 
research question as identified from this Delphi process 
“What data should be collected in a UK hernia registry?” 
will hopefully be addressed.
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The primary outcome measure for hernia surgery has tra-
ditionally focused on recurrence, but in recent years, there 
has been a paradigm shift towards a greater focus on patient 
satisfaction and PROMs following hernia surgery. This is 

reflected in the number of hernia-specific PROM ques-
tions that have featured in the final list of research questions 
selected during this Delphi process (Table 1).

Table 1  Final list of proritized research questions

** Those submitted by the patient Focus Group

Final list of prioritized questions

What data should be collected in a UK hernia registry?
What is the true incidence of complications following hernia surgery and is there a difference in complications between mesh and non-mesh 

groups?
Definition of incidence: the number of new cases (e.g. complications) over a set period of time
What are the most important patient outcomes following hernia surgery?
**What are the most effective strategies for preventing and managing chronic pain after hernia surgery?
**What is the true incidence of chronic groin pain after hernia surgery (open and laparoscopic)?
Definition of incidence: the number of new cases (e.g. chronic groin pain) over a set period of time
What are the most important outcome measures for incisional hernia repairs?
Definition of incisional hernia: a hernia that occurs at the site of a previous surgical incision or cut following surgery
**Should the operating surgeon be informed of their recurrence or incisional hernia rate?
Definition of recurrence: the reappearance of a hernia after it has previously been repaired
Definition of incisional hernia: a hernia that occurs at the site of a previous surgical incision or cut following surgery
Does the type and characteristics of the mesh reduce the incidence of complications following hernia surgery?
Definition of incidence: the number of new cases (e.g. complications) over a set period of time
Does incisional hernia repair improve patient quality of life?
Do functional outcomes improve following incisional hernia repair and abdominal wall reconstructive surgery?
What are the optimal outcome measures following hernia surgery?
What are the long-term adverse consequences of IPOM?
Definition of IPOM: Intra Peritoneal Onlay Mesh. The mesh is placed from within the abdominal cavity and covers the opening of the hernia
Why do some patients develop chronic pain after inguinal hernia surgery?
What are the most appropriate tools for collecting PROMS before and after hernia surgery?
Definition of PROMS: Patient-Reported Outcome Measures, used to assess the quality of care delivered to a patient, from the patients' perspec-

tive

Table 2  PFG questions which did not make the final prioritized list

Remaining Patient Focus Group questions

Does the quality of the pre-op information affect the patient’s perceptions of QoLL ?
Does educating hernia patients improve their outcomes?
Does peer support before surgery improve patient outcomes?
Is there a role for a hernia database/patient-led database?
Should hernias be treated as a specialist subject and looked after by specialist surgeons in a hernia service?
Recurrent hernias - should they be referred back to the original surgeon?
Does an opt in group/clinic information session improve PROMS?
Would a regional post-hernia pain pathway improve long-term patient outcomes?
Should we make a validated pain tool for specific hernia surgery?
Are there standardized protocols within regions/hospitals for hernia service?
Should body image be a valid indication when considering possibility of hernia surgery?
Does surgery for  cosmetic only purposes improve patient QoL?
Would videoing of the consent process improve patient outcomes?
Does patient interaction/option to ask questions whilst on waiting list improve outcomes - same question for the post-operative setting?
Would a hernia nurse improve outcomes of patient QoL - particularly in post-op period?
Would the role of a structured checklist for hernia surgery improve QoL?
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Despite this shift towards patient-centered primary out-
come measures in recent years, there remains significant 
inconsistencies in PROM reporting. This has been high-
lighted by two well conducted systematic reviews that were 
designed to examine outcome reporting in both inguinal and 
ventral hernia surgery [25, 26]. Both systematic reviews 
strongly support the notion that outcome reporting should 
consist of several key outcomes which are deemed important 
to both clinicians and patients alike.

The Core Outcome Measures in Effectiveness Trials 
(COMET) initiative has been designed to identify which 
PROMs should be included for both inguinal and incisional 
hernia repair [27]. This four-phase mixed-methods approach 
will help to establish Core Outcome Sets (COS) that will 
lead to consistent outcome reporting between studies, facili-
tating future high-quality hernia research.

Once these outcomes have been developed the next chal-
lenge will be to establish how to accurately collect and 
record them. Appropriate tools for collecting these outcomes 
will need to be developed to enable seamless integration into 
current and planned hernia registries. For this reason, the 
question “What are the most appropriate tools for collecting 
PROMS before and after hernia surgery?” was prioritized.

The development of a COS in incisional hernia is still in 
its infancy with the systematic review from the first phase 
of the process just recently published. Harji and colleagues 
identified a total of 2215 outcomes reported in incisional 
hernia surgery, which were mapped to eight broad-based 
domains [28]. It is unclear at such an early stage whether 
abdominal wall functional outcomes will feature in the final 
COS, but this outcome did not appear in their final list of 
outcomes extracted. Interestingly, both retro- and prospec-
tive studies have reported improved functional outcomes fol-
lowing incisional hernia repair which appears to correlate 
with an improved overall Quality of Life (QoL) [29, 30]. 
Certainly, recent studies have suggested a satisfaction rate 
of 50–86% at 5–10 year follow-up with respect to QoL [31]. 
However, although most of these single-center studies have 
been well conducted, they have involved small sample sizes 
from expert abdominal wall institutions which brings into 
question the generalisability of their results. “Do functional 
outcomes improve following incisional hernia repair and 
abdominal wall reconstructive surgery?” was, therefore, still 
deemed, by our Delphi participants to be an appropriate and 
important research question. To expand upon this question, 
we could investigate specifically which patients have the 
greatest improvement in QoL after incisional hernia repair.

In January 2018, the European Hernia Society (EHS) 
published comprehensive international guidelines for groin 
hernia management [32]. These guidelines included sev-
eral detailed statements and recommendations on how to 
reduce chronic post-operative inguinal pain (CPIP, defined 
as pain lasting more than three months). Many of these 

recommendations are related to meticulous surgical tech-
nique combined with nerve anatomy awareness and recog-
nition during surgery. A multidisciplinary approach to the 
management of CPIP has also been recommended but there 
is a paucity of evidence available on which treatment strate-
gies are most effective. In addition, although several risk 
factors for CPIP have been identified: female gender; high 
pre-operative pain; young age; early high post-operative 
pain; recurrent hernia and open repair, the reasons behind 
the question “Why do some patients develop chronic pain 
after inguinal surgery” remains unknown. However, what 
is clear is that there is currently no evidence to suggest that 
mesh insertion is the cause [33]. On the contrary, a recent 
Cochrane review reported a higher rate of post-operative 
pain with suture repair [34].

The prevalence of CPIP has been quoted to be between 10 
and 12% based on several studies dating back to the begin-
ning of the twenty-first century, decreasing over time, with 
debilitating chronic pain affecting daily activities ranging 
from 0.5 to 0.6% [35, 36]. However, the recent publication 
of EHS groin hernia management guidelines should help to 
remind surgeons of some simple, yet effective intraopera-
tive strategies to reduce post-operative pain. These include: 
minimizing surgical trauma to the spermatic cord; avoiding 
mesh fixation to the pubic tubercle; selected sac invagina-
tion and the pragmatic resection of the ilioinguinal and/or 
iliohypogastric nerve(s) if iatrogenic injury is likely. It may 
then be necessary to revisit the question prioritized during 
this Delphi study “What is the true incidence of chronic 
groin pain after hernia surgery?”.

Limitations

Whilst this is the first hernia study to seek the views of  
patient representatives, in collaboration with healthcare pro-
viders, the proportion of stakeholders which were patients 
was still significantly lower than that of surgeons. We believe 
in order to truly define the key hernia research priorities, it is 
important to have equal weighting of both service users and 
surgeon’s views. Is important to acknowledge the selection 
bias that may have been introduced  during the PFG session 
as the majority of patients who attended had already under-
gone their hernia surgery and thus many of the questions 
initially put forward  were related to post-surgery issues, 
specifically chronic pain. Whilst these are key areas to be 
researched, less weighting was placed on pre-operative care 
which is also important and may indeed impact on the long-
term outcomes. In addition, despite stakeholders being from 
over 27 countries during the three phases, they were predom-
inantly from more developed countries. Research priorities 
may be substantially different in the more developing coun-
tries and this was perhaps not relayed entirely in this study.
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The authors acknowledge that some questions in the final 
list of research priorities are already being addressed, in par-
ticular those relating to hernia registries and PROMS. The 
initial phase of this study and PFG was undertaken prior 
to the COVID-19 pandemic, with subsequent phases unfor-
tunately being delayed by almost a year to prioritize the 
clinical need of the pandemic over research. It is inevitable, 
therefore, due to the long time period the study ran over, that 
some of these questions will already have more evidence 
around them by the time of this study being published.

Conclusions

In conclusion, we have undertaken a modified Delphi pro-
cess to determine a list of abdominal wall hernia research 
priorities. The study involved a large body of multidiscipli-
nary healthcare professionals across multiple centers world-
wide. Unique to this hernia study is the direct involvement of 
patients during all three phases and the PFG. These priori-
ties should now be addressed by well-designed, high-quality 
international collaborative research.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10029- 021- 02519-0.
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