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Abstract

Background Excessive opioid prescribing creates risk for abuse and adverse effects, but must be balanced against individualized
pain control. Minimal literature exists to guide providers in the postoperative bariatric surgical setting.

Study Design We compare opioid prescribing practice for minimally invasive bariatric surgery in a university hospital
with self-reported patient use and satisfaction. This data is used to create practice guidelines for postoperative prescrip-
tions. A 10-question survey was administered at the first postoperative office visit. All patients at this visit were eligible.
None declined or excluded. We analyzed 115 patients for 3 procedures: laparoscopic sleeve gastrectomy (LSG; n=53),
laparoscopic roux-en-Y gastric bypass (LRYGB; n=50), and laparoscopic adjustable gastric band removal (LAGBR;
n=12). Outcomes included number of pills prescribed (verified), proportion used, duration of use, satisfaction with pain
control, and non-narcotic analgesic use.

Results An average of 27 £ 10 pills were dispensed for LSG, average 4.1 days of use; 28 £ 7 pills for LRYGB, 4.6 days;
and16 £ 9 pills for LAGBR, 2.6 days. Fifty to 74% retained more than half or all of their opioids at 2 weeks. Fifty-four
percent utilized non-narcotic analgesics. Overall, 91.3% reported adequate pain control. For each procedure, average
number of pills used was calculated with representative values for “less than half left” (75% of average number of pills
prescribed) and “more than half left” (25% of average number of pills prescribed). For LSG, an average of 9 pills were
used; LRYGB 14 pills, and LAGBR 7 pills.

Conclusions Opioids are overprescribed following most common surgical procedures, but only one study has evaluated patterns
after bariatric surgery. Our survey-based tool examines prescribing, utilization and satisfaction following common minimally
invasive bariatric procedures. Opioid prescriptions were variable, and excessive for most patients. We now recommend prescrib-
ing no more than 15 pills after these operations.
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regions such as Canada and South Asia have seen less
dramatic but still significant increases in opioid depen-
dence, misuse, and mortality [2—4]. The wide variability
of postoperative opioid prescriptions in the USA is well
established [5], as is the risk for abuse and diversion of
ubiquitous immediate-release formulations [6]. Some
studies quantify postoperative use and prescriptions in
general surgery and its subspecialties with the goal of
reducing the risk of opioid overuse and possible
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dependence [5—11]. However, few have delineated practi-
cal guidelines for acute pain management on hospital dis-
charge [12, 13]. Only one study includes patients with
obesity after bariatric surgery but is inadequate for com-
prehensive analysis of this population [13]. Patients with
obesity have unique opioid-related neurochemical re-
sponses [14, 15], as well as increased risk for narcotic-
associated postoperative complications with comorbidities
such as sleep apnea [16, 17]. Up to 8% of patients under-
going bariatric surgery may take chronic preoperative opi-
oids, with 77% continuing or increasing opioid use post-
operatively [18], highlighting the importance of under-
standing opioid use patterns in this unique population.
Patients with obesity merit special focus to avoid
overprescribing and reduce risk of dependence or misuse,
yet there remains a paucity of data to standardize opioid
prescribing practices following common bariatric proce-
dures. This study evaluates opioid use and patient satis-
faction in the outpatient postoperative bariatric surgery
setting in order to formulate prescribing guidelines.

Materials and Methods

All patients presenting to the outpatient office for a 2-week
postoperative visit after laparoscopic roux-en-Y gastric by-
pass (LRYGB), laparoscopic sleeve gastrectomy (LSG), or
laparoscopic adjustable gastric band removal (LAGBR)
were eligible for the study. All patients underwent surgery
between October 2017 and February 2018 by three sur-
geons within the same bariatric practice, utilizing similar
surgical technique and port placement. Study period was
initiated based on timing of conception of study and con-
cluded when goal was reached of at least 100 patients ac-
crued. This accrual was felt to represent a reasonable sam-
ple population that could be readily analyzed with limited
research resources, within a short time frame. A ten-
question written survey (Appendix) was presented to each
patient accompanied by an Internal Review Board (IRB)-
approved verbal consent form explaining the purpose of
the study and its voluntary nature. The Yale University
IRB approved this project. A pilot study was not per-
formed, as previously published reports have validated
survey-based tools in similar types of investigations [12,
13]. Response rate was 100%. Before completion by the
patient, individual surveys were assigned an anonymous
study number coded to their medical record number by a
study member not involved in the consent process, distri-
bution of the survey or collection of data. Exclusion
criteria were set for any patient with major complications
or requiring inpatient stay longer than 3 days; no patients
were excluded. A total of 115 patients were surveyed.

Patients were asked to recall the type and quantity of
medication they were prescribed, as well as any refills and
any preoperative narcotic use (defined either as self-re-
ported, or at least three prescriptions for 30 days or more
each of narcotics in the last 12 months). This information
was verified against data in the Connecticut State
Prescription Monitoring Program (PMP). Patients report-
ed how many pills were left of their prescription (0, less
than half, or more than half) and for how many days
opioid pain medication was used. Patients who reported
a specific number used or left were categorized as “less
than half” or “more than half” according to the total num-
ber of pills prescribed. Some patients wrote in “all” pills
left; this response was categorized as more than half.
Patients who did not receive or did not fill their opioid
prescription were categorized as more than half left and
0 days used. Finally, patients were queried regarding any
non-narcotic analgesic use, any opioid-related side effects,
and the adequacy of pain control. While recall bias may
represent a major limitation of self-reported data, two fac-
tors of study design attempted to minimize this. First,
patients were surveyed at a relatively short interval after
surgery to facilitate memory of their medication needs.
Second, surveys were anonymized prior to patient com-
pletion and collected by a non-clinical member of the
study team to minimize patient concern of identification
or judgment by providers.

In order to calculate an average number of pills used for
each procedure, representative values were assigned for the
designations of “less than half left” and “more than half left.”
First, the average number of pills prescribed was calculated
for each procedure. Patients reporting less than half of medi-
cation left were then considered to have used 75% of the
average number of pills prescribed. Patients reporting more
than half of medication left were considered to have used
25% of pills prescribed. Patients reporting no medication left
were assigned the total actual number of pills prescribed to
that individual.

Results

Of the patients studied, 53 underwent LSG, 50 underwent
LRYGB, and 12 underwent LAGBR. Patients were an
average of 44 years old (median 44 years; 21—82).
Eighty-one percent identified as female with the remain-
ing 19% identifying as male. Forty-six percent reported
race as white/Caucasian, 28.7% black/African-American,
21.7% Hispanic/Latino, and 3.5% non-Hispanic/other.
Average BMI was 44.8+7.6 kg/m?, and the survey was
completed at an average of 16 days postoperatively. There
were no early postoperative complications and no
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Table 1 Cases performed, opioids prescribed, and number of days used

Laparoscopic Roux-en-Y

Laparoscopic gastric Total

sleeve gastrectomy gastric bypass band removal

Number of patients 50 12 115
Patients receiving opioid prescription 50 (100%) 11 (91.7%) 114 (99.1%)
Opioid pills prescribed

Mean (+ SD) 27.7(7.5) 16.2 (8.6)

Median 30 16.5

Range 1240 0-30
Number of days used

Mean (+ SD) 4.6 (4.9) 2.6 (34)

Median 3 1.5

Range 0-23 0-10
Patients receiving refill 1 (2.0%) 0 2 (1.7%)

SD standard deviation

admissions longer than 3 days. There was a 100% re-
sponse rate to the survey, and all surveys were analyzed.

Most patients were opioid naive at the time of surgery
(n=102; 88.7%). Only one patient was not prescribed an
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Number of days used

opioid on discharge (Table 1). However, more patients re-
ported zero days of outpatient narcotic use than any other
duration (n=21, 18.3%; Fig. 1). Two-thirds of patients
used opioids for 4 days or less (n=77, 67.0%). There
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Fig. 2 Reported number of pills retained at 2 weeks

was significant variability in the number of pills prescribed
and the length of prescription use (Table 1). Very few pa-
tients required medication refills.

Atleast 50% of patients retained more than half or all of the
prescribed medication at the 2-week visit, regardless of pro-
cedure (Fig. 2). This was true even for the subset of ten pa-
tients (8.7%) reporting inadequate pain control as well as
across the study population.

Across all procedures for preoperative opioid users (7 =
13), the average amount prescribed was approximately 24
pills, while the average number used was approximately 15
pills. Contrary to the trend in non-chronic opioid users, more
patients reported retaining 0 or less than half of their medica-
tion (n =8, 61.5%) at 2 weeks. However, none requested pre-
scription refills, and all reported satisfactory pain control.

Overall, a large majority of patients (n =105, 91.3%)
reported satisfactory pain control. However, only slightly
over half of the study population (n = 63, 54.8%) used non-
narcotic analgesics in addition to prescription medication.
Of chronic opioid users, fewer reported using additional
non-narcotic pain control—only 38.5% (n=15). Among
all that did, acetaminophen was most frequently taken,
with 55 patients (87.3% of those taking non-opioids) uti-
lizing that medication alone in combination with their

prescribed opioid. Most patients denied adverse effects re-
lated to opioid use (n =90, 78.3% of total population), but
constipation was the commonest single effect, reported by
seven patients (6%).

In order to calculate an average number of pills used for each
procedure, representative values were assigned for the designa-
tions of less than half left and more than half left. Patients
reporting less than half of medication left were then considered
to have used 75% of the average number of pills prescribed.
Patients reporting more than half of medication left were consid-
ered to have used 25% of pills prescribed. Patients reporting no
medication left were assigned the total actual number of pills
prescribed to that individual. Average tablets used by procedure
totaled 9.4 for LSG; 13.6, LRYGB; and 6.5, LAGBR.

Discussion

In our single-center analysis of 115 patients undergoing
three common laparoscopic bariatric procedures, 99.1% of
patients received opioid prescriptions at discharge.
However, 50-74% of patients reported retaining more
than half or all of their prescribed medication at the time
of their 2-week postoperative follow-up. Nearly one fifth
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of patients reported 0 days of outpatient opioid use. The
average number of pills prescribed was at least 50% great-
er than the calculated average number of pills used for
each procedure. Unsurprisingly, constipation was the sin-
gle most common reported side effect. Additionally, most
patients reporting inadequate pain control still retained
more than half or all of their medication at the 2-week
visit, suggesting a qualitative, rather than quantitative,
failure of analgesia. Our findings echo the data published
by Hill et al. demonstrating an average prescription of
approximately 30 opioid pills with most patients taking
less than half of the prescribed number.

Only slightly more than half of patients utilized non-
narcotic analgesics in addition to their opioid prescription.
The rate was even lower among chronic opioid users.
Among those that did so, acetaminophen was most com-
monly used, even though oxycodone-acetaminophen was
frequently prescribed. This practice raises concern regard-
ing possible acetaminophen toxicity in the setting of com-
bination opioids. The findings highlight the importance of
improved patient education and provider emphasis on
multimodal pain control, especially for chronic opioid
users, in the immediate postoperative period.

The study is limited by a small sample size from a single
center, despite the higher-than-average 100% response rate.
There was wide variability in number of opioids prescribed
that was not stratified as to within or across providers.
However, both modes of inconsistency would benefit from
standardized prescribing guidelines.

As pointed out by Thiels et al. [12], cognitive bias may
be present influencing the amount of opioids consumed
based on the quantity prescribed. Recall bias may also
have altered patient reporting of medication consumption
based on recent negative attitudes and publicity surround-
ing opioid use.

The Thiels group recently published prescribing recom-
mendations for general surgical patients based on preop-
erative opioid exposure and predicted pain. Our study
parallels their use of self-reported opioid consumption
patterns to form recommendations but builds on the liter-
ature by focusing on patients undergoing bariatric proce-
dures, which were not included in the Thiels group pop-
ulation. We also acknowledge the recent publication by
Dr. Hill et al. [13]. Dr. Hill’s group included 83 patients
that underwent bariatric surgery among a larger postoper-
ative population, but those patients were not specifically
described regarding demographics, body mass index
(BMI), or other key characteristics. Furthermore, patients
on chronic preoperative opioids were excluded. The cur-
rent data includes a subset of 13 such patients. While they
did utilize more of their prescribed medication, the
amount prescribed (mean 24 pills) was similar to that
prescribed to non-chronic opioid users and the average
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amount used (approximately 15 pills) only slightly higher.
Despite this, they did not request any refills, receive refills
from other providers, or report dissatisfaction with pain
control. Unfortunately, fewer of these patients used non-
narcotic analgesia compared to the general population. A
larger data set is needed to draw definitive conclusions,
but the trend in this population cautiously suggests that a
reduction in prescribing might be applied to chronic opi-
oid users in combination with aggressive multimodal non-
narcotic regimens.

We simplify the data collection process using a broad writ-
ten survey that could readily apply even in resource-poor set-
tings, and across multiple centers and larger populations. Like
Dr. Hill’s group, we also chose to use numbers of pills in our
data analysis rather than morphine equivalents to further fa-
cilitate easy use of this tool and enhance accessibility and
reproducibility.

With very few patients requiring refills and most ex-
pressing satisfactory pain control, even with low utiliza-
tion, our study is consistent with previous reports that
reducing opioid prescriptions does not lead to an increase
in refill requests or a decrease in patient satisfaction
[19-21]. We now recommend outpatient prescriptions of
no more than 8§—15 pills after these common bariatric sur-
gical procedures.

Conclusions

Patients with obesity are an important and increasing demo-
graphic with unique surgical needs. While opioid misuse is a
widespread crisis, medication consumption after bariatric pro-
cedures deserves specific attention. Creating evidence-based
guidelines for outpatient postoperative pain control after bar-
iatric surgery may empower providers to reduce waste and
decrease risk of diversion of opioids. Furthermore, this simple
survey-based tool may be repeated post-intervention to reas-
sess patient satisfaction and adequacy of pain control as well
as any reduction in overprescribing.
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Appendix
POSTOP PAIN MEDICATION SURVEY
Please answer the following questions to the best of your ability.
Today’s date Date of surgery Type of surgery

1. What medication were you prescribed for postoperative pain?
2. Did youfill your prescription? Circle Yes / No
3.  How many pills were you given? _____
4. How many pills are left? 0 / lessthanhalf / more than half
5. Did you get any refills? Yes / No
If so, from whom?
6. For how many days did you use the prescription pain medication?
7. Did you use any non-narcotic medications? Yes / No
If so, which ones (circle all that apply)?

Tylenol (acetaminophen) / Advil (ibuprofen/Motrin) / Aleve (Naproxen)
Others:

8. Did you feel your postoperative pain control was adequate/acceptable?

Yes / No
Comments:

9. Did you have any side effects from the pain medication? Yes / No
If so, which?

Nausea / Dizziness / Constipation /Itching / Rash

Others:

10. Were you taking any pain medications regularly prior to surgery? Yes / No

If so, which ones?
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