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Abstract

Purpose Long delays in waiting lists have a negative impact on the principles of equity and providing timely access to care.
This study aimed to assess waiting lists for abdominal wall hernia repair (incisional ventral vs. inguinal hernia) to define
explicit prioritization criteria.

Methods A cross-sectional single-center study was designed. Patients in the waiting list for incisional/ventral hernia (n =42)
and inguinal hernia (n=50) repair were interviewed by phone and completed health-related quality of life (HRQoL) ques-
tionnaires (EQ-5D, COMI-hernia, HerQLes) as a measure of severity. Priority was measured as hernia complexity, patient
frailty using the modified frailty index (mFI-11), and the consumption of analgesics for hernia.

Results The mean (SD) time on the waiting list was 5.5 (3.2) months (range 1-14). Complex hernia was present in 34.8%
of the patients. HRQoL was moderately poor in patients with incisional/ventral hernia (mean HerQL score 66.1), whereas it
was moderately good in patients with inguinal hernia (mean COMI-hernia score 3.40). The use of analgesics was higher in
patients with incisional/ventral hernia as compared with those with inguinal hernia (1.48 [0.54] vs. 1.31 [0.51], P=0.021).
Worst values of mFI were associated with inguinal hernia as compared with incisional/ventral hernia (0.21 [0.14] vs. 0.12
[0.11]; P=0.010).

Conclusion Explicit criteria for prioritization in the waiting lists may be the consumption of analgesics for patients with
incisional/ventral hernia and frailty for patients with inguinal hernia. A reasonable approach seems to establish separate
waiting lists for incisional/ventral hernia and inguinal hernia repair.

Keywords Incisional hernia - Inguinal hernia - Waiting lists - Elective herniorrhaphy - Telephone survey - Health-related
quality of life

Introduction
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A number of public health care systems with universal
health coverage use waiting lists as a rationing capacity to
balance demand and access to services more equitable [1].
Long delays, however, can have widespread negative conse-
quences and threaten the principles of equity and providing
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timely access to care. In publicly funded health systems,
waiting lists include the provision of a wide range of ser-
vices, such as medical consultations, specialized care, diag-
nostic studies, or therapeutic procedures [2].

Waiting times and lists for surgeries can be divided into
essential and non-essential surgical procedures. Management
of non-essential operations, such as abdominal wall hernia
repair, face problems, and effective processes for triaging
patients remain controversial [3, 4]. From a patients’ needs
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perspective, three important aspects should be considered
such as: (1) severity as the level of impairment of health-
related quality of life, (2) priority/urgent surgery accord-
ing to the individual clinical characteristics and associated
comorbid conditions, and (3) the waiting time as the delay
assigned to the intervention based on severity/priority of the
condition of each patient [5].

Currently, the management of abdominal wall surgery
waiting lists in our environment is carried out according to
the length of time on the list and the priority in days (prefer-
ential 90 days, medium 180 days, and low 365 days) accord-
ing to criteria related to the patient’s clinical features and
social conditions, risks associated with delayed surgery, and
clinical effectiveness [6]. These priority criteria are usually
established by specialists from the patient’s reference hos-
pital in which surgery will be performed according to deci-
sions and implicit evaluations performed by each surgeon.
However, implicit decisions made by individual surgeons
may be overly relying on interpersonal criteria that are by
definition variable and may be influenced by chance. In this
context, the use of explicit criteria for managing waiting
lists for abdominal wall surgery seems to play a key role for
prioritizing patients based on individual needs as well as to
better allocation of resources in universal health care public
systems in which resources are limited.

The objective of this study was to analyze waiting lists for
abdominal wall hernia repair (incisional/ventral hernia vs.
inguinal hernia) to identify explicit prioritization criteria by
means of assessing the relationship between severity (time
on the waiting list and quality of life) and priority (type of
hernia and frailty of the patient).

Methods
Design and participants

This was a single-center cross-sectional study carried out
at the Abdominal Wall Surgery Unit of Hospital Universi-
tari Vall d’Hebron in Barcelona, Spain. Our institution is
an acute-care 1146-bed university-affiliated hospital in the
city of Barcelona, serving an urban population of approxi-
mately 400,000 people. The Abdominal Wall Surgery Unit is
a reference unit for the surgical treatment of hernia patients
either already assigned to the hospital or from elsewhere
who due to technical complexity or comorbidities are not
candidates for outpatient surgery or elective surgery with
hospital admission in other health care centers of the region.
The study was conducted over a 3-week period in May 2020
when the practice of non-essential surgeries was postponed
in response to the COVID-19 pandemic.

All adult patients aged 18 years or older diagnosed with
an abdominal wall incisional/ventral or inguinal hernia
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scheduled for surgery and included in the waiting list for
elective hernia repair were eligible for a telephone inter-
view. The contact and interview with the patient was car-
ried out via a telephone call using the telephone numbers
registered in the patients’ computerized medical records.
The telephone call was made by surgeons who were staff
members of the Abdominal Wall Surgery Unit. There were
no limits for attempts, so that the necessary calls were made
until contacting the patient. Verbal informed consent was
obtained from all participants prior to the interview after
they had been fully informed about the purpose of the study
and agreed to take part. Participation in the study was volun-
tary and unpaid. Patient information was used in accordance
with the Spanish Organic Law 15/1999 of December 13 on
Protection of Personal Data that guaranteed and protected
the processing of personal data.

Study procedures and data collection

Data collection for each patient included demographics (age,
sex), anthropometric data (weight, height), and scores of
the study questionnaires. The time in the waiting list was
assessed in months and calculated from the date of inclu-
sion in the waiting list to the date of the interview. Standard
self-completion instruments for patient-centered outcome
research [7] especially those with the fewest number of ques-
tions to reduce the time and burden for patients and inter-
viewers, were selected. Severity was measured as the impact
of the disease on health-related quality of life (HRQoL)
using the EuroQol-5D (EQ-5D), the Core Outcome Meas-
ures Index adapted for patients with hernia (COMI-hernia)
and the Hernia-Related Quality-of-Life Survey (HerQLes).
Priority was measured as hernia complexity, patient frailty
using the modified frailty index (mFI-11) and the consump-
tion of analgesics for hernia-associated symptoms.

Briefly, a Spanish validated version of the EQ-5D [8] that
can be administered either face-to-face or by telephone with
minimal differences [9] was used. The EQ-5D describes an
individual’s health status across five dimensions: mobility,
self-care, usual activities, pain/discomfort, and anxiety/
depression, with five levels of severity (no, slight, moderate,
severe and extreme problems) and comprises a visual ana-
logue scale (VAS) numbered from O (the worst health you
can imagine) to 100 (the best health you can imagine) and
a preference-based index where 1 is the value of full health
and O is a heath state equivalent to death. In patients with
inguinal hernia, the COMI-hernia instrument [10] was used.
It consists of 6 questions, the first question “How would
you rate your groin pain on the last week?” is scored from
0 (no pain) to 100 (highest pain) and the remaining 5 ques-
tions are measured using a 5-point Likert scale, where higher
scores are associated with greater impairment of HRQoL.
The overall score ranges from 0 to 10 [10]. However, to
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facilitate the clinical applicability of COMI-hernia, four cat-
egories of HRQoL were defined: good (<2.5), moderately
good (2.5-5), moderately poor (5-7.5) and poor (>7.5). In
patients with incisional/ventral hernia, the HerQLes ques-
tionnaire [11] was administered. It is a 12-item instrument
in which each item related to different aspects of quality of
life is scored using a 6-point Liker scale, from “strongly
disagree” to “strongly agree” with higher scores indicating
worse quality of life. To generate a single summary measure,
scores of the 12 items were escalated and averaged, with 100
as the worst possible score and 0 as the best possible score
using the following formula:

12

1
HerQL =120-20- — ) ,
erQLes summary score 0 z

i=1

[

where “i” is each one of the 12 questions. Also, four catego-
ries of HRQoL were defined: good (< 25), moderately good
(25-50), moderately poor (50-75) and poor (> 75).

Criteria for definition of a complex abdominal hernia
were those described by Slater et al. [12] but using only age
and body mass index (BMI) as risk factors, and classified
into simple, moderate and complex. Frailty was assessed
with mFI of the American College of Surgeons National
Surgical Quality Improvement Program (ACS-NSQIP) [13,
14]. It consists of 11 variables associated with functional
status, with the presence of each variable scored as 1 point
(score ranges 0—11, with a score 0O representing absence of
frailty and score 11 highest degree of frailty). The follow-
ing multilevel categories were defined to facilitate the clini-
cal applicability: low mFI (score <0.18 equal to 0—1 frailty
variables), intermediate mFI (score 0.18—0.35 equal to 2-3
frailty variables) and high mFI (score >0.36 equal to>4
frailty variables). The use of analgesic medication for hernia
was stratified into 1 (low), 2 (moderate) and 3 (high) accord-
ing to the patient’s response to the question “Which is your
level of consumption of analgesic medication to improve any
symptom related to your hernia?”.

Statistical analysis

For the purpose of analysis, the length of time in the
waiting list was divided into three periods of equal or
less than 3 months, between 4 and 6 months, and more
than 6 months to 12 months. A comparison of the dis-
tribution of variables between patients with incisional/
ventral hernia and inguinal hernia was made. Categorical
variables are expressed as frequencies and percentages,
and continuous variables as mean and standard devia-
tion (SD). The Chi-square test or the Fisher’s exact test
was used for the comparison of categorical variables,
and the Kruskal-Wallis test or the Mann—Whitney U test
for the comparison of quantitative variables according

to conditions of application. Statistical significance was
set at P <0.05. The Statistical Package for the Social Sci-
ences (SPSS) version 23.0 (IBM Statistics, Chicago, IL,
USA) was used for the analysis of data.

Results

During the study period, a total of 111 patients scheduled
for incisional/ventral and inguinal hernia repair were found
in the waiting list of our unit, but 19 patients (17.1%) (inci-
sional/ventral hernia, n=_8; inguinal hernia, n=11) could not
be reached after various telephone call attempts. Therefore,
the study population included 92 patients (78.3% men) with
a mean (SD) age of 66 (13.3) years and mean body mass
index (BMI) of 26.2 (3.2) kg/mz. A total of 42 patients were
diagnosed with incisional/ventral hernia and the remain-
ing 50 patients with inguinal hernia. The mean time on the
waiting list was 5.5 (3.2) months (range 1-14) and glob-
ally it was higher for incisional/ventral hernia (6.1 months,
P=0.011). Scores of the EQ-5D questionnaire showed a
mild impairment of HRQoL, with a mean EQ-5D VAS of
71.8 and preference-based index of 0.72 without differences
between groups. In patients with inguinal hernia, HRQoL
was moderately good, with a mean COMI-hernia score of
3.40, whereas in those with incisional/ventral hernia was
moderately poor, with a mean HerQLes score of 66.1. Com-
plex hernia was present in 34.8% of the patients, most of
them associated with incisional/ventral hernia (P =0.000).
The global mFI score was low (mean 0.17), however, the
worst values were significantly associated with inguinal her-
nia as compared with incisional/ventral hernia (0.21 [0.14]
vs. 0.12 [0.11]; P=0.010). The use of analgesics was also
low (mean 1.34) with a meaningful increase in favor of inci-
sional/ventral hernia as compared with inguinal hernia (1.48
[0.54] vs. 1.31 [0.51], P=0.021). The mean BMI was signif-
icantly higher in patients with incisional/ventral hernia than
in those with inguinal hernia (27.1 [2.8] vs. 25.4 [3.3] kg/mz;
P=0.003), whereas the group of inguinal hernia showed a
higher percentage of men (90% vs. 64.3%; P=0.003). Sali-
ent characteristics of the patients and comparison between
the two groups are shown in Table 1.

In the analysis of time on the waiting list for all 92
patients and divided by periods of <3 months, 4-6 months
and > 6 to 12 months, significantly shorter times were found
in older patients (P =0.009) and in those with higher frailty
(P=0.039), whereas the duration was longer in patients with
the lowest use of analgesics (P=0.001) (Table 2). In patients
with incisional/ventral hernia (Table 3), there were differ-
ences according to sex and consumption of analgesics, with
a significantly higher percentage of men (75%) (P=0.039)
and lowest use of analgesics (P=0.001) on waiting lists of
6 to 12 months. There was a trend for a shorter waiting list
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Table 1 Clinical characteristics
of patients

Table 2 Distribution of
variables according to time

on the waiting list for all

92 patients scheduled for
abdominal wall hernia surgery

Variables All patients (n=92)  Type of abdominal wall hernia P value
Incisional/ Inguinal (n=50)
ventral
(n=42)
Sex, men/women 72/20 27/15 45/5 0.003
Age, years, men (SD) 66.0 (13.3) 63.6 (12.3) 68 (13.8) 0.067
Body mass index, kg/m? mean (SD)  26.2 (3.2) 27.1 (2.8) 25.4 (3.3) 0.003
Severity
EQ-5D VAS, mean (SD) 71.8 (20.5) 72.6 (21.1) 71.1 (20.3) 0.703
Preference-based index, mean (SD)  0.72 (0.25) 0.72 (0.25) 0.72 (0.26) 0.913
COMI-hernia score, mean (SD) 3.40 (1.25)
HerQLes score, mean (SD) 66.1 (19.7)
Priority
Hernia complexity
Simple 31(334) 7 (16.7) 24 (48)
Moderate 29 (31.5) 8(19.0) 21 (42) 0.000
Complex 32 (34.8) 27 (64.3) 5(10)
mFI index score, mean (SD) 0.17 (0.14) 0.12 (0.11) 0.21 (0.14) 0.010
Use of analgesics, mean (SD) 1.34 (0.52) 1.48 (0.54) 1.31 (0.51) 0.021
Time in the waiting list, months
Mean (SD) 5.5(3.2) 6.1 (3.2) 5.0@3.1) 0.011
Range 1-14 1-13 1-14

Data expressed as frequencies and percentages in parenthesis unless otherwise stated

SD standard deviation, EQ-5D EuroQol-5D, VAS visual analogue scale, COMI Core Outcome Measures
Index, mFI modified frailty index, HerQLes Hernia-Related Quality-of-Life Survey

Variables Time on the waiting list
<3 months (n=33) 4-6 months (n=27) >6t0 P value
12 months
(n=32)
Sex, men/women 2716 19/8 26/6 0.510
Age, years, men (SD) 71.5(10.4) 64.8 (14.8) 61.2(12.8)  0.009
Body mass index, kg/m? mean (SD)  25.7 (3.5) 25.8 (3.0) 26.9 (3.0) 0.362
Severity
EQ-5D VAS, mean (SD) 69.6 (22.5) 69.0 (20.7) 76.0 (18.3)  0.438
Preference-based index, mean (SD) 0.69 (0.25) 0.68 (0.28) 0.78 (0.23) 0.389
Priority
Hernia complexity 0.253
Simple 20 (60.6) 22 (81.5) 16 (50)
Moderate 309.1) 1(3.7) 4 (12.5)
Complex 8(24.2) 6(22.2) 12 (37.5)
mFI index score, mean (SD) 0.21 (0.12) 0.16 (0.16) 0.23(0.12)  0.039
Use of analgesics, mean (SD) 1.31 (0.61) 1.68 (0.78) 1.04 (1.19) 0.001

Data expressed as frequencies and percentages in parenthesis unless otherwise stated

SD standard deviation, EQ-5D EuroQol-5D, VAS visual analogue scale, mFI modified frailty index

in patients with higher HerQLes scores but the difference
was not significant (P=0.094). In patients with inguinal her-
nia (Table 4), those with lower scores of EQ-5D VAS and
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those with higher frailty were found more frequently in the
shortest length of the waiting list (P=0.025 and P=0.023,

respectively).
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Table 3 Distribution of
variables according to time

on the waiting list for all

42 patients scheduled for
incisional/ventral hernia repair

Table 4 Distribution of
variables according to time

on the waiting list for all 50
patients scheduled for inguinal
hernia repair

Discussion

Variables Time on the waiting list
<3 months (n=14) 4-6 months (n=8) >6to P value
12 months
(n=20)
Sex, men/women 10/4 2/6 15/5 0.039
Age, years, men (SD¥*) 68.9 (8.6) 63.1 (11.8) 60.1 (13.8) 0.126
Body mass index, kg/m? mean (SD)  26.8 (3.5) 26.4 (2.3) 27.6 (2.6) 0.480
Severity
EQ-5D VAS, mean (SD) 81.3 (17.1) 58.3 (28.5) 71.9 (18.6) 0.224
Preference-based index, mean (SD) 0.74 (0.24) 0.51 (0.30) 0.78 (0.22) 0.106
HerQLes score, mean (SD) 75.1 (15.2) 52.2 (23.0) 65.1 (19.1) 0.094
Priority
Hernia complexity 0.970
Simple 3(21.4) 3(37.5) 4(20)
Moderate 3(21.4) 1(12.5) 4 (20)
Complex 8 (57.1) 4 (50) 12 (60)
mFI index score, mean (SD) 0.14 (0.11) 0.11 (0.13) 0.11 (0.11) 0.682
Use of analgesics, mean (SD) 1.27 (0.64) 2.17 (0.98) 1(0) 0.001

SD standard deviation, EQ-5D EuroQol-5D, VAS visual analogue scale, HerQLes Hernia-Related Quality-
of-Life Survey, mFI modified frailty index

Data expressed as frequencies and percentages in parenthesis unless otherwise stated

Variables Time on the waiting list
<3 months (n=19) 4-6 months (n=19) >6to P value
12 months
(n=12)
Sex, men/women 17/2 17/2 11/1 0.975
Age, years, men (SD) 73.5(11.4) 65.5 (16.1) 63.2(11.4) 0.070
Body mass index, kg/mz, mean (SD) 24.9 (3.5) 25.6 (3.3) 25.8(3.2) 0.677
Severity
EQ-5D VAS, mean (SD) 61 (22.5) 73.1 (16.3) 829 (16.4) 0.025
Preference-based index, mean (SD) 0.66 (0.27) 0.74 (0.25) 0.79 (0.26)  0.475
COMI-hernia, mean (SD) 3.1(0.85) 3.6(1.17) 3.4 (1.88) 0.356
Priority
Hernia complexity 1.0
Simple 10 (5.3) 10 (5.3) 11 (91.7)
Moderate 6 (31.6) 7 (36.8) 1(8.3)
Complex 3(15.8) 2 (10.5) 0
mFI index score, mean (SD) 0.26 (0.10) 0.18 (0.16) 0.16 (0.15)  0.023
Use of analgesics, mean (SD) 1.33 (0.61) 1.50 (0.63) 1.10(0.31)  0.190

SD standard deviation, EQ-5D EuroQol-5D, VAS visual analogue scale, COMI Core Outcome Measures

Index, mFI modified frailty index

Based on results of the present study and from an overall
perspective, patients with the shortest time on the wait-
ing list were older and with higher frailty. Patients with

the lowest consumption of analgesics were on the long-
est duration of the waiting list. Interestingly, waiting lists
were different for patients with incisional/ventral hernia
from those with inguinal hernia. In the group of incisional/
ventral hernia, 83% of patients had moderate or complex
hernias, moderately poor or poor HRQoL according to
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scores of the specific HerQLes questionnaire despite none
or only one frailty variables, and those who consumed
fewer analgesics for hernia remained in the waiting list for
more time. In the group of inguinal hernia, the complex-
ity of hernia was simple or moderate in 90% of patients,
moderately good HRQoL based on scores of the specific
COMI-hernia questionnaire and presented two or three
frailty variables.

Differences in the waiting lists according to the type of
abdominal wall hernia is an important consideration when
lists are managed based only on the time on the waiting
list combined with decisions of severity and prioritization
according to implicit criteria of the individual surgeon. An
approach from explicit criteria contributing to assess sever-
ity and prioritization objectively seems necessary to prevent
as much as possible the influence of “chance” on the waiting
lists.

Although the assessment of severity using HRQoL ques-
tionnaires is useful, generic instruments such as the EQ-5D
show a lower sensitivity and discriminating capacity as com-
pared to disease-specific questionnaires [15]. In this study,
the combination of EQ-5D and specific questionnaires was
particularly useful in the group of patients with incisional/
ventral hernia in which HRQoL was scored as good or mod-
erately good with the EQ-5D in contrast to poor or moder-
ately poor with the specific HerQLes instrument. On the
other hand, the assessment of prioritization based on the
complexity of hernia, patients’ characteristics and comorbid-
ities, and the need of analgesic medication to relief hernia-
related pain was also useful. In this respect, measurement of
frailty with instruments that indistinctly applicable to differ-
ent surgical specialties, such as mFI index [13] rather than
a simple analysis of age or number of comorbidities would
be probably more convenient. The use of analgesics has also
been found a useful variable in the prioritization of waiting
lists in elective surgical procedures other than abdominal
wall hernia repair [16]. From our point of view, the most
appropriate values/scores to take into account in each group
to reach an explicit prioritization criteria were the high anal-
gesic consume in the case of incisional/ventral hernia and
the higher mFI index in the case of inguinal hernia.

Although studies to investigate preoperative and perio-
perative characteristics among patients with an incisional
hernia initially managed non-operatively who experienced
acute incarceration have recently been published [17,
18], the present results are difficult to compare with data
reported in the literature because a few studies focused
on development of prioritization criteria have been previ-
ously published and none of them in the field of abdomi-
nal wall surgery. The Obesity Surgery Score (OSS) based
on the BMI, obesity-related comorbidities and functional
limitations has been proposed as a structure prioritization
system in bariatric surgery [19]. A dynamic score and a
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vulnerability level based on a review of 20 biopsychosocial
criteria have been developed for prioritization of patients
in surgical waiting lists [20]. In patients on waiting lists for
hip and knee replacement surgery, a priority criteria tool
as a measure of surgeon-related urgency included a com-
bination of VAS urgency, a maximum acceptable waiting
time, the Western Ontario McMaster Osteoarthritis Index
(WOMAC) and the ED-5D [21, 22]. In patients scheduled
for cataract surgery, building of a discrete-event simula-
tion model in the setting of the Spanish Health Care Sys-
tem reproducing the process of cataract, from incidence
of need of surgery through demand, inclusion on a waiting
list, and surgery, revealed that it was possible to shorten
the waiting time by 1.55 months compared with the rou-
tinely used first-in, first-out (FIFO) system [23]. Moreover,
the application of this prioritization system reduced the
geographic variations thus improving equity [24].

Limitations of the study include the observational
nature and the reduced number of patients included in the
waiting list, as well as the fact that other variables have not
been considered in the assessment of severity and prioriti-
zation of the patients. Other variables that may be relevant
in the management of waiting lists may include social,
economic and cultural levels, or geographical accessibil-
ity to the healthcare center. Prospective evaluation of a
larger patient cohort with patient-based questionnaires
would contribute to provide more conclusive findings.
However, we expect that the present study may contribute
to the assessment of patients from general waiting lists
where multiple processes are combined (also including
abdominal wall surgery), with thousands of cases exam-
ined using artificial intelligence techniques, which would
allow a more precise evaluation of severity and prioritiza-
tion [25, 26].

In conclusion, in patients with incisional/ventral hernia,
HRQoL appears to be worse than in patients with inguinal
hernia, although hernia complexity or frailty does not seem
to be determinant factors for the duration of stay in the wait-
ing list. Explicit criteria for prioritization in the waiting list
appear to be the consumption of analgesics for patients with
incisional/ventral hernia and frailty for patients with inguinal
hernia. A reasonable approach seems to establish separate
waiting lists for patients scheduled for incisional/ventral her-
nia repair and for those scheduled for inguinal hernia repair.
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