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Abstract
Background and purpose Elective inguinal hernia repair is a ubiquitous procedure that carries risks; chronic pain and impacts 
on quality of life (QoL) must be considered when advising patients around repair. The length of time from surgery date and 
impacts on quality of life are often limited to only a few years of follow-up and despite hernia repair being quite common, 
long-term outcomes are not often reported.
Methods A cohort of patients who had received Lichtenstein inguinal hernia repair over the previous 10 years were contacted 
and surveyed using the Brief Pain Inventory Short Form (BPI) to assess chronic pain and its effects on their QoL. Patient 
and operative factors were correlated with pain through linear regression and t-test analysis provided statistical significance 
for mean comparisons (P < 0.05).
Results The rate of chronic pain was 17.2% with recurrence of 3.1% at an average post-operative interval of 5.84 years. Of 
the various metrics compared between groups, age was one of the only significant predictors of chronic pain with younger 
patients reporting higher pain. Further time from surgery also translated to significantly less pain with a difference of 
1.3 years. BPI respondents identified pain that interfered to varying degrees in different aspects of life but had relatively low 
average magnitudes (range: 1.82/10–2.91/10).
Conclusions These long-term considerations of post-surgical impact should be considered alongside potential benefits when 
advising patients about surgery and may help moderate post-operative expectations to optimize the outcome of common 
inguinal hernia repairs.
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Introduction

A groin hernia is typically characterized by the abnormal 
protrusion of peritoneal-encased tissue through a musculo-
fascial wall into an adjacent cavity [1]. Hernias of the groin 
are a common health problem in Canada that affect 3–4% of 
the population ultimately leading to approximately 50,000 
repairs each year [2]. While the lifetime occurrence may be 
especially high for men (~ 27%), many patients are asymp-
tomatic and whether or not to surgically intervene has been 

debated [3]. Specific surgical risks are common and it has 
been reported that 11–30% of patients experience groin pain 
at least 1–2 years after repair, as well as possible testicular 
atrophy or dysfunction, inflammation of the pubic symphy-
sis or complications associated with mesh prosthesis [4]. 
Given these risks, some practitioners consider it prudent 
that patients whose hernias are asymptomatic proceed with 
a ‘watchful waiting’ paradigm, delaying surgical repair until 
symptoms occur [5].

Inguinal hernias (IH) represent the majority of groin her-
nias (~ 94% [6]) and lead to complications including incar-
ceration and strangulation [7]. Complications of IH repair 
can include infection and hemorrhage, as well as nerve dam-
age, post-operative groin pain (range 0–37% [8]), seroma, 
and urinary bladder dysfunction. Most post-operative out-
comes measure chronic pain (ie. pain beyond 3 months after 
surgery [9]) within the first few years at most and few track 
impact on the patient’s overall quality of life (QoL). This 
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limited view of the long-term impact that surgery can have 
on pain or QoL represents an important deficit in the lit-
erature that should be included when  discussing IH repair 
with patients.

In addition to perioperative concerns, consideration must 
be given to post-operative recovery and return to func-
tion after an elective IH repair. In an analysis of 47 hernia 
repairs, Wennergren et al. [10] reported an improvement in 
physical function, body pain, and physical limitations after 
1 year versus their pre-operative baseline. The authors noted 
that patients did not perceive an improvement to their gen-
eral health likely because elective repairs do not represent 
a major debilitating burden on their patients’ day-to-day 
experience. There are some conflicting data that consider 
larger sizes of mesh to predict a higher burden of pain and 
physical limitation post-operatively [11] but rates of severe 
disability tend to be low [12]. One study employing the Brief 
Pain Inventory (BPI) reported 13.6% pain after 4 months and 
impact to walking, work, mood, personal relationships, and 
sleep [13]. Chronic pain in this group decreased substan-
tially from 4 months to 2 years (13.6 to 4.0%, respectively); 
however, QoL measures were not assessed after 4 months.

Our purpose in this work was to determine the outcomes 
for a cohort of IH repair patients on the West Coast of Can-
ada by assessing rates of chronic pain and QoL measures 
several years after their initial surgeries. In this cohort, does 
patient age or sex predict long-term outcomes for recipients? 
In cases of elective repair, how could data on post-operative 
pain or long-term QoL outcomes help to inform clinicians 
and patients about repair expectations given the associated 
risks?

Methods

Ethics approval

Ethics was approved by the Research Ethics Review Board 
under the harmonized collaboration between the University 
of British Columbia and Island Health’s minimal risk appli-
cation (H20-01470).

Participant selection

All potential participants were identified from the general 
surgeon’s private practice records in Sidney, BC of patients 
who had Lichtenstein tension-free inguinal hernia surgery 
[14] under local or general anesthetic between the years of 
2012–2020 employing Ultrapro™ mesh (decision of anes-
thetic based on individual patient factors as dictated by the 
anesthesiologist). No patients were excluded from this ini-
tial contact. As per the parameters of the ethics approval, 
patients were mailed an initial letter of contact along with 

the Brief Pain Inventory Short Form [15] (BPI; used with 
permission) two-page pain and quality of life survey with 
a pre-paid return envelope. Patients were instructed to 
indicate whether they had pain related to their repaired 
hernia in the previous week. If so, they were invited to 
complete the BPI questionnaire. Prospective participants 
were afforded 2 months to complete and return their ques-
tionnaire before compiling the data. No compensation 
was provided for participation. Return of the survey with 
accompanied signed informed consent form was required 
for inclusion into this dataset.

Data analysis

Analysis approach was established prior to collection in 
collaboration with UBC Department of Statistics. All sur-
veys were deidentified and digitized into REDCap® online 
software and managed electronically. Means with stand-
ard deviation and errors and all subsequent comparison of 
means were considered statistically significant with alpha 
of < 0.05 with two sample t-test assuming unequal vari-
ances in Microsoft Excel, version 16.55. Correlation analysis 
was accomplished via linear regression and corresponding 
R-value evaluation. Power analysis calculated with G*Power 
[16] reveals required response n = 128 for power of 0.8, 
alpha = 0.05, and effect size of 0.5.

Results

Pain survey

In total, there were 469 surveys sent to patients in our data-
base who had received a repair in the previous 10 years. 
From this initial mail out, 133 responded and 128 (27.3%) 
were useable (e.g., had signed the consent or provided leg-
ible name). The average age of the 128 respondents was 
73.6 years and of those who identified continuing pain, 
66.9 years (n = 22; 17.2% of respondents). Of the 128, 3.1% 
(4 patients) reported having a recurrence, though the mean 
time between initial repair and recurrence was unclear. This 
group of 22 had an average time from surgery of 4.7 years 
(range: 2.48–8.31 years) while the average of those who did 
not identify pain was 6.0 years (range: 2.6–9.9 years; Fig. 1). 
The difference in average time from surgery between the 
groups was significant (P = 0.003). Delineation between 
those with and those without chronic pain did not suggest 
a significant difference based on sex (P = 0.934) or type 
of anesthetic (P = 0.298; local vs. general). Neither sex 
nor anesthetic predicted a difference on any QoL metrics 
(P > 0.1). While there was no correlation of age with severity 
of average pain or QoL (R2 = 0.0001, R2 < 0.1 respectively), 
there was a significant difference in age between those with 
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and those without pain (66.9 vs 74.9, respectively P = 0.01). 
The time from surgery to survey varied across all respond-
ents. Those who identified chronic pain after hernia repair 
had an average time since repair of 5.1 ± 0.4 years and those 
who did not have pain an average of 6.0 ± 0.2 years.

In the evaluation of the 22 participants who identified 
chronic pain, their average pain was reported to be 2.6/10 
(0—‘No pain’, 10—‘Pain as bad as you can imagine’; 
Table 1). Their average impact on QoL measured was 2.3/10 
(all categories evaluated; Table 1). When considering the 
most and least intrusive aspects of chronic pain on QoL, the 
highest average category was disruption to ‘enjoyment of 
life’ (2.9/10) and ‘relationships’ (2.0/10), respectively. The 

proportion of respondents who complained of impact are as 
follows: general activity 14.1%, mood 13.3%, ambulation 
13.3%, work 14.9%, relationships 7.8%, sleep 11.7%, and 
enjoyment of life 13.3%.

Discussion

Our main goal in this work was to compare clinical out-
comes in this patient sample to what has been reported in the 
literature, while incorporating data around QoL outcomes 
and assessing length of time from surgery as a predictor of 
pain. Of the literature published reviewing post-operative 
pain from the Lichtenstein repair, those with the largest 
sample sizes revealed pain varying from 4.7% after 1 year 
to 28% after 5 years, with an average prevalence beyond 
1 year of 19.8% and recurrence of 3.77% [17–20]. Our 
finding (17.2%) would appear to be in line with these data, 
especially when considered to be a relatively small sam-
ple (n = 128). Similarly, the rate of recurrence in our study 
was 3.1%, compared with these studies’ average of 3.77%. 
The time from surgery did not seem to be associated with 
pain in any way (R2 = 0.0047 l; Fig. 1) up to almost 10 years 
post-operatively and pain was significantly higher in younger 
patients which has previously not been the case when assess-
ing patients under 31 years old (21). Our QoL findings are 
among few reported in the literature and represent a rela-
tively low but non-trivial presence of post-repair impact on 

Fig. 1  Rating of average pain from respondents who identified 
chronic pain associated with their inguinal hernias and their respec-
tive time since repair (n = 22; R2 = 0.0047)

Table 1  Distribution of survey 
responses categorized based 
on report of chronic pain with 
subsequent report of impacts 
to quality-of-life metrics using 
the BPI

a Data used in this analysis relied on report and the P value reports significance of average chronic pain 
reported
b Data used in this analysis were limited by operative report, which was inaccessible for 44 patients; there-
fore, only what was available were included

Chronic pain No chronic pain P value

Sample (n) 22 106 –
Average time since surgery (years) aver-

age time since surgery [range]
4.7 [2.5–9.9] 6.0 [2.6–9.9] 0.003 –

Average age (years) 66.9 74.9 0.01
Male:femalea 17:3 88:8 0.80
Local:general  anestheticb 12:3 62:7 0.30
QoL measures for those with chronic pain (n = 22)

Proportion reporting 
impact (%)

Average magnitude (/10)

Pain 17.2 2.6
General activity 14.1 2.3
Mood 13.3 2.4
Ambulation 13.3 2.0
Work 14.9 2.3
Relationships 7.8 1.8
Sleep 11.7 2.5
Enjoyment of life 13.3 2.9
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up to 17.2% of patients, reported on a longer average follow-
up than other published data to date [13].

In our analysis, we considered how patient and proce-
dural factors impacted outcomes. Of the 22 reporting pain, 
only 3 were female, which is in line with the expected male-
skewed prevalence of inguinal hernia [21]. Neither sex nor 
anesthetic type were predictors of pain outcomes and were 
not demonstrated to be significant as has been previously 
reported [22]. However, there was a significant difference in 
mean age between those identifying pain and those without 
(66.9 vs 74.9, P = 0.01), which is in line with younger age 
being a risk factor [23]. While several factors contribute to 
whether a patient will experience pain, the fact that older 
patients reported lower chronic pain rates may be important 
when discussing post-operative risks. Applying these spe-
cific findings to a larger population level would suggest that 
older patient populations may be at lower risk of chronic 
pain complications and therefore should not be precluded 
from repair solely based on age. Direct comparison of this 
group to the wider population should be done carefully given 
the possibility of self-selection bias in our collection process 
and hence needs to be compared with further research. Addi-
tionally, this question only addresses the prospect of post-
operative pain and does not include consideration of surgi-
cal candidacy based on other important perioperative risk 
factors and comorbidities a patient may have, emphasizing 
the importance of shared decision-making around surgery.

Chronic pain of any etiology is a common experience in 
the wider population, affecting some 25–30% of people in 
Western countries [24]. Relatively little has been published 
about long-term chronic pain associated with hernias or 
characterizing its impact on patients. The longest follow-
up period seen in our survey of the literature was 5 years 
in two studies that reported chronic pain of 28% (n = 330) 
[19], and 20.3% (n = 59) [25] with recurrences of 4.2% and 
3.4%, respectively. Of those who identified chronic pain in 
our study, the average was significantly closer to their date 
of surgery than those who did not identify pain (4.70 vs. 
5.99 years, P = 0.003). We are unaware of a study that has 
examined post-operative pain rates beyond this range, and 
though our data are retrospective in nature, they may sug-
gest a trend that early “long-term” pain rates could seem to 
dissipate beyond the conventional follow-up window seen 
in the literature, which is often limited to the first few years. 
This too may be an important consideration when discuss-
ing potential complications of repair or reassuring patients 
in the early post-operative period who may be experiencing 
pain. Given the wide spectrum of confounding variables 
associated with chronic pain development and experience 
paired with limited data in the literature, the long-term pain 
outcomes beyond this 5–6 year follow-up stands to be a valu-
able area for future research and may help mitigate negative 
outcomes.

The BPI tool has been previously used in hernia-asso-
ciated pain literature and has demonstrated efficacy in 
assessing post-operative pain and mild-to-moderate dis-
ability [26]. Our results are in accordance with 4 month 
findings from Bande et al. [13], where rates of chronic 
pain were 18% versus our mean of 17.2% at an average 
follow-up of 5.83 years. Comparing the QoL categories in 
their results versus ours (Table 1) showed similarities in 
that sleep (4.2% vs. 11.7%, respectively) and relationships 
(9% vs. 7.8%) were among the least affected, while ambu-
lation (15% vs. 13.3%) and work (15.6% vs. 14.9%) were 
among the most impacted. Based on the stepwise decline 
of patients reporting pain in their 4-month, 1-year, and 
2-year follow-ups (13.6%, 6.2%, and 4%, respectively), we 
would expect their long-term follow-ups to display smaller 
proportions of interference from hernia pain. While our 
findings are retrospective and do not follow a single cohort 
at defined times, the significant difference in time from 
surgery in those reporting pain versus those without (4.7 
vs 6.0 years; Table 1) may indicate possible resolution of 
symptoms over longer time intervals than just the acute 
post-operative period. Alternatively, this finding may rep-
resent a plateau effect present where most patients should 
expect a maximum recovery of QoL-benefit earlier (e.g., 
1–2 years post-operatively) than later as seen by Bande 
et al. [13]. Predicting these kinds of recovery intervals 
may be especially helpful for patients who have pre-exist-
ing difficulty with activities of daily living and need to 
arrange extra support. Similarly, tempering expectations 
of further improvement after this time frame may lead to 
fruitful discussions between patients and their surgeons 
on how to shift focus and employ community support as 
needed.

This study provided the opportunity to identify signifi-
cant long-term pain after IH repair, these data were poten-
tially subjected to recall bias. While we identified patients 
who had received treatment in the past, there was no way 
to contact those who had moved in the interim or hear 
from those who did not wish to participate due to being 
pain-free, possibly skewing the results from a truly random 
sample. Similarly, some may have lacked the capacity to 
respond despite the presence of pain, ultimately causing 
age or time from surgery to be biased in the dataset. A 
long-term prospective study would be advisable to remedy 
these limitations. Additionally, the BPI offers excellent 
potential quantitative assessment of pre- and post-oper-
ative benefit that was not possible in our study design. 
Use in a model of ongoing enrollment could be employed 
to allow for pre- and post-operative comparison and to 
maintain contact more predictably over time. Other future 
research might focus on the incidence of pain after recur-
rence or on qualitative aspects of recovery and ongoing 
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post-operative pain as these areas are underrepresented 
in the literature.

Conclusion

We surveyed a population of patients who had IH repair 
within the previous decade. This represents an under-stud-
ied population where the years-long consequences of her-
nia repair are considered and found no association between 
chronic pain and time from surgery. Although with the 
caveat that this group is heterogeneous by nature, we found 
similar rates of pain and recurrence to those represented 
in the literature with no apparent difference based on sex 
or age, though pain was significantly less in older patients. 
17.2% of patients experienced a mild interruption to daily 
activities secondary to their repair. Based on our analysis of 
surveyed patients compared with recent publications, clini-
cians and patients may reasonably expect a post-operative 
dip in QoL to improve and peak after 1–2 years and realize 
that delaying repair does not seem to be predictive of a worse 
outcome.
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