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a b s t r a c t

Background: Open inguinal hernia repair is thought to cause worse postoperative pain than minimally
invasive surgery, and thus patients are often prescribed more opioids at discharge. This study evaluates
opioid use in inguinal hernia repair patients to optimize discharge prescribing practices for this common
procedure.
Methods: Opioid-naive adults undergoing open or minimally invasive surgery inguinal hernia repair
were identified prospectively from 3 centers to complete a 29-question telephone interview after
discharge as part of a larger initiative. Opioid prescription and consumption data were converted into
morphine milligram equivalents and compared between minimally invasive surgery and open inguinal
hernia repair. Univariate c2, Fisher exact test, univariate, and multivariable logistic regression were used.
Results: Of 249 contacted patients, 195 (74%) completed the survey (n ¼ 97 open, n ¼ 98 minimally
invasive surgery). Patients undergoing open inguinal hernia repair were slightly older (71 vs 65 years, P <
.001) and less likely to be female (3% vs 17%, P ¼ .001) than minimally invasive surgery patients. Open
patients were more likely to have a unilateral inguinal hernia repair (95% open vs 52% minimally invasive
surgery, P < .001). Discharge pain scores using the 10-point, patient-reported Numeric Pain Rating scale
were similar (open 2.3 ± 1.7 vs minimally invasive surgery 2.4 ± 1.6; P ¼ .80), and most patients were
satisfied with postoperative pain control (open 86% vs minimally invasive surgery 95%; P ¼ .13). Open
inguinal hernia repair patients were just as likely to receive opioids at discharge as those undergoing
minimally invasive surgery inguinal hernia repair (98% vs 91% minimally invasive surgery; P ¼ .06) and
were prescribed similar amounts of opioids (open 155 [IQR 113, 225] morphine milligram equivalents vs
150 [IQR 100, 210] minimally invasive surgery; P ¼ .08). There was no difference in opioid use by
approach (open 15 [IQR 0, 60] morphine milligram equivalents vs 9 [IQR 0, 50] minimally invasive
surgery; P ¼ .33). More than one-third of patients used no opioids (open 38% vs minimally invasive
surgery 44%; P ¼ .42). Bilateral repair was not associated with increased opioid use (univariate odds ratio
1.23, P ¼ .58). On multivariable analysis, low discharge pain and normal body mass index were inde-
pendently associated with needing no opioids at discharge. Overall, 75% of prescribed opioids remained
unused at time of survey, yet only 12% of patients had disposed of unused opioids at the time of survey.
Conclusion: Postdischarge opioid utilization was clinically similar between patients undergoing open and
minimally invasive surgery inguinal hernia repair and those requiring unilateral or bilateral repair. Given
that more than one-third of patients required no opioids after discharge, 0 to 8 tablets of 5 mg oxycodone
is sufficient for most opioid-naive patients undergoing inguinal hernia repair.
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Introduction

In the United States, approximately 800,000 people undergo
inguinal hernia repair annually, thus making inguinal hernia repair
one of the most common procedures performed by general sur-
geons.1 The various types of operative approaches for repair of
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inguinal hernias have evolved in recent years from a standard open
repair to also include minimally invasive repairs.

Prior work has demonstrated that minimally invasive (MIS)
repairs are associated with less pain postoperatively than open
repairs.2e7 This difference may be related to a smaller incision
size and decrease in the both division of muscle fibers and
mobilization of the spermatic cord with minimally invasive ap-
proaches. There are a paucity of data comparing pain experience
and opioid requirements in patients undergoing unilateral versus
bilateral inguinal hernia repair regardless of operative approach.
Currently, most studies focus on patients’ subjective pain expe-
rience rather than objective measures of postoperative usage of
pain medications.2e7

Multiple studies have clearly demonstrated that opioids are over-
prescribed routinelyafter commonsurgical procedures.8e13Our group
and others have developed evidence-based, procedure-specific
guidelines forprescribingopioids tohelpguide surgeons inprescribing
opioids after surgery, including inguinal hernia repair.9,12,14 Our insti-
tutional guidelines were adopted and rolled out in February of 2018.
Despite these guidelines in our institutions, substantial variations exist
in both prescribing practices and consumption. Our previous work
suggests that even with inguinal hernia repair, the number of
morphine milligram equivalents (MME) consumed by opioid-naive
patients after discharge ranges from 0 to >700.8 These findings and
the variability in operative approaches support the concept that
inguinal hernia repair is an ideal procedure for which to further opti-
mize postoperative opioid-prescribing practices.

As such, we utilized prospectively collected data from 3 academic
medical centers (Mayo Clinic Arizona, Mayo Clinic Florida, and Mayo
ClinicRochester) frompatientsundergoingopenorminimally invasive
inguinal hernia repair to evaluate their postoperative pain experience,
including opioid consumption after discharge. Our primarygoal in this
studywas to further optimize opioid prescribing practices for patients
undergoing inguinal hernia repair.

Methods

Patients undergoing elective minimally invasive and open
inguinal hernia repairs at 1 of 3 affiliated hospitals across the
United States were prospectively identified during a larger initia-
tive previously published by the authors of this study.9 The 3 aca-
demic centers were Mayo Clinic Arizona, Mayo Clinic Florida, and
Mayo Clinic Rochester. As part of this initiative, adult (age �18)
patients undergoing elective inguinal hernia operations between
March 13, 2017, and January 19, 2018, were identified. Patients
undergoing an inguinal hernia repair, as defined using Current
Procedural Terminology (CPT) procedure codes for laparoscopic
(CPT 49650) and open (CPT 49505) inguinal hernia repair, were
prospectively extracted electronically from institutional databases
and subsequently reviewed to confirm authenticity of the cohort.
Unilateral and bilateral hernia repairs were included, whereas
recurrent, strangulated, or incarcerated hernia repairs were
excluded. Patients who reported taking opioids within 30 days of
operation or if medication reconciliation revealed an opioid pre-
scription provided within 30 days of operation were also excluded.
Accordingly, all remaining patients were considered to be opioid-
naive. Additional exclusions included emergent procedures, pro-
cedures combined with other major operations, and patients who
underwent a second operation before the survey. Lastly, patients
with international addresses or those who are non-English-
speaking, currently hospitalized, refused state of Minnesota
research authorization, or were deceased were excluded.

Survey methods have been described previously in full.9 Pa-
tients who were identified for inclusion were contacted by the
Mayo Clinic Survey Research Center at 21 to 35 days after discharge
and asked to complete a 29-question survey by phone. The survey
was designed to ask patients to report the number of opioids the
patient consumed after discharge, refills, and their experience with
pain control. Patients could report up to 3 opioid prescriptions,
including combination products and Tramadol. Patients were also
asked to report if they received a refill and if or how they had
disposed of their unused medications.

Opioids prescribed and consumed were converted into oral
MME.15 Additional data on patient demographics, and patient re-
ported pain scores were abstracted from the medical record. Pain
scores are collected routinely throughout the perioperative period
using the 10-point, patient-reported Numeric Pain Rating scale and
were reported as mean ± standard deviation using the following 3
time periods: (1) preoperative pain score: the most recent pain
score in the 30 days preceding operation; (2) maximum pain score:
highest pain score from the time of operation to the time of
discharge (includes pain scores in recovery and on the outpatient
floor); and (3) discharge pain score: the last pain score at the time
of discharge. Consistent with prior publications, a 75% cutoff was
used when determining the number of tablets of pain medications
that would be needed to provide adequate pain control after
discharge.9,14,16

The primary outcome was opioid consumption after discharge
reported in MME as median and interquartile range (IQR). Univar-
iate analysis compared patients who underwent open versus MIS
inguinal hernia repair and patients who underwent unilateral
versus bilateral repair. Opioid utilization was grouped into top
quartiles for univariate and multivariable analyses to allow for
comparison between patients who used a top quartile (Q4) MME
and those who used fewer opioids (Q1e3) and a comparison of
patients who used no opioids compared with those who used
opioids after discharge. c2 and Fisher exact tests were utilized to
compare categorical variables, and the Kruskal-Wallis and Wil-
coxon rank-sum tests were utilized for continuous variables.

The initial initiativewas conducted for quality improvement and
deemed exempt by our Institutional Review Board; subsequent
Institutional Review Board approval, however, was obtained to
retrospectively review the collected data. Statistical analysis was
performed using version 9.4 of SAS (SAS Institute Inc., Cary NC).
Results

Of the 262 patients contacted, 208 (79%) responded. Of the
surveyed patients, 13 were excluded owing to having a combined
procedure or not undergoing the intended procedure. The final
cohort of 195 patients included 97 open inguinal hernia repairs and
98 MIS inguinal hernia repairs. Median overall age was 68 years
(59,75) with 10% being female. Almost all patients underwent
outpatient IHR (n ¼ 193, 99%). Across all repairs, 94% of patients
received an opioid prescription at discharge (median MME pre-
scribed 150 [IQR 100, 225]).

Patients were surveyed at median 26 (IQR 23, 30) days after
discharge from the hospital. At the time of survey, only 1 patient
had utilized any opioids within the previous 3 days. The overall
patient cohort stopped utilizing opioids 3.2 ± 4.0 days after the
inguinal hernia repair. The median amount consumed was 15 (IQR
0, 55) MME resulting in a median of 113 (IQR 50, 188) MME
remaining at the time of survey. These medians do not sum to 150
owing to skewed data. Only 2 patients (1.0%) required an opioid
prescription refill at the time of survey, and 91.6% of patients had
opioids left over at the time of survey. The majority of patients kept
their remaining opioids (77%), whereas a small number of others
discarded the medication by throwing it in the trash (6%) or
flushing it down the toilet (3%). Only one patient returned their



Table I
Description of patients surveyed undergoing MIS versus open inguinal hernia repair

All (n ¼ 195) MIS (n ¼ 98) Open (n ¼ 97) P value

Age (y) 68 (59,75) 65 (57,71) 71 (62,77) <.001
Male (%) 175 (90%) 81 (83%) 94 (97%) .001
BMI (kg/m2) 26.3 (23.9,28.7) 25.9 (23.9,28.8) 26.8 (23,9,28.6) .57
Depression/anxiety diagnosis (%) 17 (9%) 5 (5%) 12 (12%) .07
Smoker within 1 year of operation (%) 10 (5%) 6 (6%) 4 (4%) .75
Outpatient procedure (%) 193 (99%) 98 (100%) 95 (98%) .25
Bilateral repair (%) 52 (27%) 47 (48%) 5 (5%) <.001

Age and BMI are presented as median (IQR). Gender, depression/anxiety diagnosis, smoking status, outpatient
procedure, and bilateral repair are presented as a raw number (percentage).

Table II
Opioid consumption after discharge between patients undergoing open versus MIS and unilateral versus bilateral inguinal hernia repair

All (n ¼ 195) Approach Laterality

MIS (n ¼ 98) Open (n ¼ 97) P value Unilateral (n ¼ 143) Bilateral (n ¼ 52) P value

Opioids prescribed at discharge (%) 184 (94%) 89 (91%) 95 (98%) .06 135 (94%) 49 (94%) 1.0
Opioid refill required (%) 2 0 2 .25 2 0 1.0
Postoperative day of opioid cessation 3.2 ± 4.0 2.8 ± 2.0 3.5 ± 4.8 .30 3.2 ± 4.4 3.0 ± 3.1 .75
MME prescribed 150 (100,225) 150 (100,210) 155 (112,225) .08 150 (100,225) 150 (106,218) .63
MME consumed 15 (0,53) 9 (0,50) 15 (0,60) .33 15 (0,45) 25 (0,60) .31
MME remaining at survey 113 (50,188) 113 (30,180) 120 (55,195) .45 120 (50,195) 113 (50,175) .79
Consumed zero MME (%) 80 (41%) 43 (44%) 37 (38%) .42 62 (43%) 18 (35%) .27

Postoperative day of opioid cessation is presented as mean ± standard deviation. Opioids prescribed at discharge and consumed zero MME are presented as a raw number
(percentage). MME prescribed, consumed, and remaining at survey are presented as median (IQR).
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medication to a pharmacy. The remaining 13% patients handled
their remaining opioids by other various means.

Postdischarge opioid consumption in open versus MIS inguinal
hernia repair

Table I compares patients undergoing open inguinal hernia re-
pairs versus MIS inguinal hernia repairs. Notably, patients in the
open cohort were somewhat older (median 71 [IQR 62, 77] years)
compared with the MIS (median 65 [IQR 57, 71] years, P < .001).
Patients in the open cohort were more likely to be male (open 97%
vs MIS 83%, P ¼ .001), but body mass index (BMI) was similar. Pa-
tients were just as likely to be prescribed opioids regardless of the
operative approach andwere prescribed similar amounts of opioids
independent of approach (Table II). Patients who underwent both
open and MIS repair stopped utilizing opioids at a similar post-
operative interval (open 3.5 ± 4.9 days vsMIS 2.8± 3.0 days, P¼ .30)
and consumed a similar number of MME (median open 15 [IQR 0,
60] vs MIS 9 [IQR 0, 50], P ¼ .33). Clinically, this difference in opioid
utilization between open and MIS repairs corresponds to a differ-
ence of <5 mg tablet of oxycodone. Both patient groups also had
similar amounts of unused MME at the time of postoperative sur-
vey (open 120 [IQR 55, 195] vs MIS 113 [IQR 30, 180], P ¼ .45).
Similar percentages of both patient groups did not utilize opioids
postoperatively (open 38% vs MIS 44%, P ¼ .42).

Impact of bilateral inguinal hernia repair

The vast majority of bilateral repairs were performed via an
MIS approach (90.4%). Independent of approach, patients who
underwent a unilateral inguinal hernia repair were just as likely
to be prescribed opioids postoperatively as those who underwent
a bilateral inguinal hernia repair (unilateral 94% vs bilateral 94%,
P ¼ 1.0; Table II). Both groups were prescribed similar amounts of
opioids (unilateral 150 [IQR 100, 225] vs bilateral 150 [IQR 106,
218], P ¼ .63) and had similar opioid utilization after discharge
(unilateral 15 [IQR 0, 45] vs bilateral 25 [IQR 0, 60], P ¼ .31).
Clinically, this difference in opioid utilization between unilateral
and bilateral corresponds to a difference of <2 5 mg tablets of
oxycodone. Both groups ceased opioid consumption at a similar
postoperative time interval (unilateral 3.2 ± 4.4 days vs bilateral
3.0 ± 3.1 days, P ¼ .75). Both groups had similar amounts of un-
used MME at the time of postoperative survey (unilateral 120
[IQR 50, 195] MME vs bilateral 113 MME [IQR 50, 175], P ¼ .79).
Similar percentages of both patient groups did not utilize any
opioids postoperatively (unilateral 43% vs bilateral 35%, P ¼ .27).
Patient experience

When asked about their experience with their postdischarge
pain control, 90.7% of all inguinal hernia repair patients reported
being very or somewhat satisfied with their pain control, only 7.3%
reported being somewhat or very dissatisfied, and 2.1% were
neither satisfied nor dissatisfied. The percent of patients who were
satisfied with their pain control did not vary betweenMIS and open
patients (P ¼ .13). Across all patients, 40.2% reported being pre-
scribed too much pain medication at discharge, whereas 53.7%
reported being prescribed just the right amount, and 6.1% reported
being prescribed not enough. The percent of patients who reported
not being prescribed enough pain medications after discharge was
slightly greater in the open group (10.7%) compared with MIS (1.3%,
P ¼ .02). The majority of patients (86.1%) reported using the
nonprescription pain medications, which our institution routinely
recommends after discharge, whereas only 48.2% reported using
alternative pain control strategies like acupuncture, meditation, or
heat or cold therapies after discharge. No difference in rates of
usage of nonprescription and alternative pain control was seen
between MIS and open patients (open 85% vs MIS 88%, P ¼ .53) or
unilateral versus bilateral repair (unilateral 84% vs bilateral 92%, P¼
.16). When comparing patient experience in patients undergoing
bilateral versus unilateral repair, there was no difference in overall
satisfaction with postdischarge pain control or percent of patients
who felt they had not been prescribed enough pain medications
(unilateral 89% vs bilateral 96%, P ¼ .37).



Table III
Univariate logistic regression demonstrating the odds of patients utilizing the lowest (Q1) and highest
(Q4) amount of opioids postoperatively

Odds of lowest quartile (Q1)
consumed (vs Q2e4)

Odds of highest quartile (Q4)
consumed (vs Q1e3)

OR [95% CI] P value OR [95% CI] P value

Operative details
MIS (vs open) 1.27 [0.72e2.25] .42 0.83 [0.43e1.61] .59
Bilateral (vs unilateral) 0.69 [0.36e1.34] .27 1.23 [0.59e2.54] .58

Age group (y)
60e79 vs 80þ 0.86 [0.34e2.17] .75 1.64 [0.45e6.01] .45
40e59 vs 80þ 0.51 [0.17e1.50] .22 3.46 [0.87e13.73] .08
18e39 vs 80þ 0.53 [0.13e2.40] .43 2.0 [0.33e11.97] .45
Male (vs female) 0.67 [0.26e1.69] .39 1.30 [0.41e4.11] .65
BMI �30 (vs <30) 0.18 [0.06e0.54] .002 2.95 [1.31e6.66] .009
Discharge pain score �5 (vs <5) 0.17 [0.04e0.77] .021 2.42 [0.86e6.75] .09

Table IV
Multivariate logistic regression demonstrating the odds of patients utilizing the lowest (Q1) and highest
(Q4) amount of opioids postoperatively

Odds of lowest quartile (Q1)
consumed (vs Q2e4)

Odds of highest quartile (Q4)
consumed (vs Q1e3)

OR [95% CI] P value OR [95% CI] P value

Operative details
MIS (vs open) 1.22 [0.64e2.31] .55 0.81 [0.39e1.66] .57

Age group (y)
60e79 vs 80þ 0.99 [0.37e2.63] .98 1.48 [0.39e5.60] .57
40e59 vs 80þ 0.61 [0.19e1.94] .41 2.89 [0.68e12.21] .15
18e39 vs 80þ 0.41 [0.09e1.98] .27 2.39 [0.37e15.27] .36
Male (vs female) 0.51 [0.17e1.47] .21 1.50 [0.44e5.16] .52
BMI �30 (vs <30) 0.18 [0.06e0.57] .003 2.49 [1.05e5.89] .04
Discharge pain score �5 (vs <5) 0.17 [0.04e0.80] .03 2.01 [0.67e6.03] .22
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Opioid recommendations and identification of high
and low opioid utilizers

Using existing criteria, we determined the number of 5 mg
oxycodone tablets required to provide adequate pain control after
discharge to the majority of patients undergoing inguinal hernia
repair was 8 tablets. The absolute number needed varied by >2
tablets regardless of approach (MIS or open) or laterality (unilateral
or bilateral) and was not statistically different between groups;
however, given that a third to one-half of patients required no
opioids after discharge, additional comparative analysis was done
to identify patients who consumed no opioids (quartile 1) after
their inguinal hernia repair (Table III). This analysis suggested that
patients who did not require opioids after discharge were more
likely to have a lower BMI. In addition, patients who did not require
opioids after discharge had lesser maximum pain scores during
their hospitalization and lesser discharge pain scores. Conversely,
patients who consumed the greatest amount of opioids (quartile 4)
after inguinal hernia repair were more likely to be younger with a
higher BMI and have a greater median maximum pain score during
their hospitalization.

Multivariable logistic regression was done to identify factors
associated with low (0) and high opioid use after discharger after
controlling for age, sex, BMI, discharge pain score, and operative
approach (Table IV). Age and sex were not associated with high or
low postoperative opioid consumption after discharge. BMI � 30
was associated with decreased likelihood of Q1 (0) opioid con-
sumption compared with patients with BMI > 30. Discharge pain
score of �5 was also associated with being less likely to require no
opioids after discharge. A high discharge pain score was the only
factor associated with a patient more likely to require more opioids
after discharge. Lastly, operative approach (MIS versus open) was
not associated with high (Q4) or low (Q1) postoperative opioid
consumption after discharge.

Discussion

Both opioid consumption after discharge and patient experience
with postdischarge pain control after elective inguinal hernia repair
were similar across operative approaches (MIS versus open) and
laterality (unilateral versus bilateral). Our analysis was able to
identify factors associated with and not associated with but often
assumed to contribute to high and low post-discharge opioid
consumption. These data should help guide practices to optimize
opioid prescribing in patients undergoing inguinal hernia repair
which is one of the most common elective general surgery pro-
cedures performed in the United States.

Our work also adds to the current body of literature comparing
open and MIS approaches to inguinal hernia repair. Although many
other studies have reported less postoperative pain after a MIS
compared with open inguinal hernia repair, our study did not
demonstrate any clinically important difference in the duration of
opioid use or number of opioids consumed after discharge.2e7 To
our knowledge, unlike our study, no previous studies have included
objective measures of opioid use in their analyses. As such, our
study should further inform future postoperative prescribing
practices to minimize administration of unnecessary opioids.
Furthermore, opioid-naive patients should henceforth be coun-
seled that postoperative pain in the acute recovery period is
equivalent between open and MIS inguinal hernia repair, and as
such, this should not influence the choice of operative approach.

Other studies that have compared open or minimally invasive
inguinal hernia repair note similar postoperative quality of life
measures, but consistently observe that patients undergoing anMIS
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approach return to work earlier that those undergoing an open
approach.2e7 None, however, discuss perioperative patient experi-
ence with adequacy of pain control, nor do they compare unilateral
versus bilateral repairs directly. Such as other studies, a minority of
our study population underwent bilateral repair, and of these, a
majority had an MKS approach. As such, these results may not be
generalizable to patients undergoing bilateral open repair, and thus
further study iswarranted. Thus far, there has beennodemonstrable
difference in pain experience between MIS unilateral versus bilat-
eral inguinal hernia repair.17e19 Despite patients undergoing uni-
lateral repair being more likely to report not being prescribed
enough opioids postoperatively (unilateral 8% vs bilateral 0%, P ¼
.04), there was no significant difference in postoperative opioid re-
quirements, refills required, or duration of postoperative opioid use
between unilateral and bilateral patients. This discrepancy may
warrant further study of patient experience and expectations.

Brummett et al found that general surgery patients were pre-
scribed a median of 225 MMEs (approximately 30 5 mg oxycodone
tablets) after both major and minor procedures, which likely
correctly reflects over prescription of opioids postoperatively.14 They
did not, however, make recommendations for optimizing prescrib-
ing practices nor did they include inguinal hernia repair in their
analysis. Hill et al demonstrated that a total of 15 5 mg oxycodone
tablets were sufficient for the vast majority of patients undergoing a
variety of general surgery procedures, but they also did not specif-
ically evaluate inguinal hernia repair.12 Scully et al found that pa-
tients utilized opioids after inguinal hernia repair for 6.3 ± 6.5 days
and recommended that general surgery patients receive a 4- to 9-
day opioid supply.20 This mean duration is nearly twice that in our
study and may overestimate postoperative opioid requirements.
Mylonas et al prescribed patients 10 opioid tablets after elective
open inguinal hernia repair in opioid-naive patients and found that a
similar percentage (60%) did not utilize opioids postoperatively.21

They also found that 86% of patients utilized �4 opioid tablets
postoperatively, suggesting that prescribing practices may be opti-
mized even further. More recent recommendations endorse pre-
scription of 10 5 mg oxycodone tablets after inguinal hernia repair
but do not account for an MIS or open approach.16 Although all of
these sources demonstrate opioid overprescribing and recommend
more prudent administration postoperatively, they may still over-
estimate opioid requirements and duration of therapy needed. Our
analysis demonstrates that institutional guidelines such as these
could further be refined to recommend a maximum of 8 5 mg
oxycodone tablets be prescribed for patients undergoing inguinal
hernia repair. Furthermore, our data did not support adjusting the
number of opioids prescribed based on approach (open versus MIS)
or laterality (unilateral versus bilateral). Given that 40% of patients
consumed no opioids after discharge, our data suggest that patients
with low discharge pain scores and normal BMI, who can tolerate
acetaminophen and nonsteroidal anti-inflammatory drugs, may not
require any opioids after discharge. The association of greater opioid
use with higher BMI is not entirely clear, but we hypothesize that
this association may be due to increased tissue dissection and
additional retraction required to achieve an adequate repair.

Nine out of 10 patients had leftover opioids at the time of our
survey, and themajority of patients kept their extramedication. Our
study did not take into account individual patients’ rationale for
doing so, but this likely exposes a deficit in our preoperative edu-
cation, namely that addressing proper handling of excess medica-
tion that is no longer needed. Patients and their close contacts will
benefit from having further knowledge and more readily available
resources by which to dispose of prescription medications appro-
priately that are no longer needed. Although the majority of our
patients utilized nonopioid-based pain control medications that we
recommend routinely, only half utilized adjunctive pain control
techniques like hot and cold therapy. Although data on the benefit of
these adjuncts are limited, they are low cost and safe, and therefore
this topic would be an ideal target for improved patient education.

Although our study was prospective and multicenter in nature,
this studydoeshave limitations. Thepatientswerenot randomized to
undergo either an open or minimally invasive repair. As such, pre-
operative discussions regarding postoperative pain expectationsmay
introduce a cognitive bias into patient-reporting and potentially
opioid use. Although we had a relatively high response rate at 77%,
responder bias may be present. Operative approaches and post-
operative prescribing guidelines were not standardized across in-
stitutions at the time of this initiative and may have influenced the
results. Furthermore, we did not capture data regarding the intra-
operative use of local anesthesia, which may have influenced post-
operative opioid consumption. Our institutions routinely use
bupivacaine during inguinal hernia repair. This topic of adjunctive
local anesthesia will be a useful data point to consider in future
studies and may be one to look toward eventually standardizing in
our clinical practice. Our study also excluded patients undergoing
emergent inguinal hernia repair and those taking opioids before
operation, and thus our results may not be applicable to these pop-
ulations. Bilateral open repair was also relatively rare and were per-
formed primarily laparoscopically and therefore difficult to control
for in our analysis.Weperformed a power analysis before completing
this initiative, which estimated that 50 patients within each subset
would be sufficient to capture any clinically important differences. In
addition, our data only captured patient’s experiences with pain in
the acute postoperative period, and therefore we are unable to
evaluate the impact of approach on chronic pain after inguinal hernia
repair. Notablyhowever, all butonepatientwasoff opioids at the time
of survey. It may be useful in future surveys to determine whether
patients were reluctant to utilize prescribed opioids for individual
reasons, for example fear of dependence or undesired side effects,
which may have influenced their reported use.

Based on our findings, we recommend that patients who are ex-
pected to have low opioid utilization (those with low pain scores at
discharge and normal BMI) be recommended to use alternate acet-
aminophen 1,000 mg every 6 hours with ibuprofen 600 mg every 6
hours scheduled for postdischarge pain. In the remainder of patients,
we recommendpatients alsobeprescribeda total of 8 5mgoxycodone
tablets (or its equivalent) as needed for breakthrough pain in addition
to the scheduled over the counter medications. These recommenda-
tions apply to all opioid-naive patients undergoing an elective open or
laparoscopic inguinal repair including those undergoing bilateral
repair. Adjunctive, nonpharmacologic strategies are also encouraged.

In conclusion, we have determined typical postoperative opioid
requirements in opioid-naive patients undergoing elective inguinal
hernia, which will further inform preoperative surgeon-patient
discussions, patient expectations, and prescribing practices. Sur-
prisingly, both patient experience with their pain control and
opioid utilizationwere similar in patients undergoing open andMIS
elective inguinal hernia repairs, and future opioid prescribing
practices should reflect these findings.
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