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Abstract
Introduction  New persistent opioid use following surgery is a common iatrogenic complication, developing in roughly 6% of 
patients after elective surgery. Despite increased awareness of misuse and associated morbidity, opioids remain the corner-
stone of pain management in bariatric surgery. The potential impact of new persistent opioid use on long-term postoperative 
outcomes is unknown. We sought to determine the relationship between new persistent opioid use and 1-year postoperative 
outcomes for patients undergoing bariatric surgery.
Methods  Using data from the MBSC registry, we identified patients undergoing primary bariatric surgery between 2006 and 
2016. Using previously validated patient-reported survey methodology, we evaluated patient opioid use preoperatively and 
at 1 year following surgery. New persistent use was defined as a previously opioid-naïve patient who self-reported opioid 
use 1 year after surgery. We used multivariable logistic regression models to evaluate the association between new persistent 
opioid use, risk-adjusted weight loss, and psychologic outcomes (psychological wellbeing, body image, and depression).
Results  27,799 patients underwent primary bariatric surgery between 2006 and 2016. Among opioid-naïve patients, the rate 
of new persistent opioid use was 6.3%. At 1-year after surgery, patients with new persistent opioid user lost significantly 
less excess body weight compared to those without new persistent use (57.6% vs. 60.3%; p < 0.0001). Patients with new 
persistent opioid use had significantly worse psychological wellbeing (35.0 vs. 33.1; p < 0.0001), body image (19.9 vs. 18.0; 
p < 0.0001), and depression scores (2.4 vs. 5.0; p < 0.0001). New persistent opioid users also reported less overall satisfaction 
with their bariatric surgery (75.1% vs. 85.7%; p < 0.0001).
Conclusions  New persistent opioid use is common following bariatric surgery and associated with significantly worse 
physiologic and psychologic outcomes. More effective screening and postoperative surveillance tools are needed to identify 
these patients, who likely require more aggressive counseling and treatment to maximize the benefits of bariatric surgery.
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Graphical abstract 
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Iatrogenic opioid dependence is an increasingly common 
postoperative complication with approximately 6–10% of 
opioid-naïve patients developing chronic opioid use after 
major or minor surgical procedures [1–5]. While bariatric 
surgery is a safe and effective treatment for obesity, with 
< 3% of patients experiencing a serious complication, 4–9% 
of patients develop new persistent opioid use following sur-
gery [6–12]. Bariatric surgery patients may be particularly 
vulnerable to opioid misuse and dependence due to high 
prevalence of risk factors in this population, such as metal 
health disorders, and the risk of “addiction-transfer” [13, 
14]. Despite increased awareness of national prescription 
opioid abuse and surgeon overprescribing habits, opioids 
remain the cornerstone of postoperative pain management 
following bariatric surgery [15–17].

The effects of opioid use on surgical outcomes are 
unclear. Preoperative opioid use has been linked to decreased 
physical function in orthopedic patients and increased risk of 
morbidity and healthcare utilization following non-emergent 
abdominopelvic procedures [18–21]. However, for previ-
ously opioid-naïve patients, the impact of new persistent opi-
oid use on postoperative outcomes is unknown. In bariatric 
surgery specifically, the association between new persistent 
opioid use and postoperative outcomes such as weight loss, 
psychological wellbeing, and satisfaction has not been evalu-
ated. It is possible that opioid use does not affect bariatric 
postoperative outcomes. On the other hand, new persistent 
opioid use may be associated with worse perioperative out-
comes, prompting bariatric surgeons to establish prescribing 

guidelines and opioid surveillance strategies. Additionally, 
patients may be further motivated to seek alternative pain 
management strategies in an effort to maximize their desired 
surgical results. Given the paucity of data on the possible 
implications of new persistent opioid use, it remains difficult 
to comprehensively counsel patients on risks and anticipated 
outcomes following surgery.

In this context, we used clinical registry data from a state-
wide quality improvement collaborative to evaluate the asso-
ciation between new persistent opioid use and postoperative 
physiologic and psychologic outcomes following bariatric 
surgery.

Materials and methods

Data source and population

This study utilizes data from the Michigan Bariatric Surgery 
Collaborative (MBSC). The MSBC is a statewide clinical 
registry that includes information from > 95% of patients 
undergoing bariatric surgery in the state of Michigan. The 
MBSC has previously been described in great detail [6, 22]. 
This collaborative includes 45 hospitals and employs trained 
data abstractors that perform extensive chart review regard-
ing patients’ demographics, comorbidities, perioperative 
care and process details, and postoperative outcomes for 
multiple bariatric operations. Institutional review boards at 
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each participating hospital have approved data collection and 
participation in the MBSC.

We identified all patients age > 18 years in the MBSC 
registry who underwent primary Roux-en-Y gastric bypass, 
sleeve gastrectomy, adjustable gastric band placement, or 
duodenal switch/biliopancreatic diversion from June 26, 
2006 and December 31, 2016. Patients undergoing revi-
sional surgery were excluded from this analysis. Patients 
with incomplete or missing 1-year postoperative survey data 
were also excluded.

Outcomes measures

The primary outcome for this study was percent excess body 
weight loss (EBWL) at 1 year after the primary operation, 
as determined from the patient medical record. Additional 
postoperative 1-year patient outcomes were assessed using 
MBSC patient self-reported surveys. Information gath-
ered in the 1-year outcomes survey included physiologic 
and psychologic measures. Physiologic outcomes included 
overall physical satisfaction as well as total body weight 
loss. Psychologic outcomes were assessed via the Psycho-
logical Wellbeing survey, BodyQ survey, and depression 
questionnaire PHQ-8, which were included in the MBSC 
1-year postoperative survey. The Psychological Wellbeing 
survey provides information on patients’ self-perception 
within the past 2 weeks, with scores ranging from 10 to 40. 
The BodyQ survey provides information on a patient’s self-
perceived body image, with scores ranging from 7 to 28. 
The depression questionnaire PHQ-8 is a self-reported tool 
that provides information on the diagnosis and degree of a 
patient’s reported depression, with scores ranging from 0 to 
24. Postoperative psychological outcomes were compared 
to preoperative baseline scores. An additional secondary 
outcome was self-reported alcohol use disorder, which was 
also obtained from the MBSC 1-year postoperative survey.

Definitions of opioid use

Opioid use was assessed based on patient self-reported use 
on the preoperative and 1-year postoperative MBSC survey. 
Patients were asked on each survey whether they currently 
used “prescription pain killers” with a list of commonly 
prescribed opioid medications including Vicodin, Percocet, 
Darvocet, Lorcet, Roxicet, Tylenol #3, Oxycodone, Mor-
phine, Methadone, Fentanyl patch, Duragesic patch, and 
Dilaudid. All patients were assigned to one of three catego-
ries based on their self-reported opioid use status. “Chronic 
use” status was assigned to patients who reported use of a 
narcotic pain medication on the preoperative MBSC sur-
vey. “New persistent use” status was defined as patients 
who denied use of opioid medications preoperatively, but 
reported use of an opioid on the 1-year postoperative survey. 

“Non-use” status was assigned to patients who denied use 
of opioid pain medication at the preoperative and 1-year 
postoperative survey.

Study variables

Data regarding demographic information (such as age, 
gender, race, and BMI), mental health comorbid condi-
tions (such as anxiety disorder, depression, and bipolar 
disorder), and 30-day postoperative complications were 
collected by data extractors for all patients via direct, clini-
cal chart abstraction. Musculoskeletal (MSK) disorder was 
defined as obesity-related pain, injuries or disorders of the 
muscles, nerves, tendons, ligaments, joints, cartilage, and 
spinal disc, e.g., arthritis, osteoarthritis (hands, feet, hip, 
back, knee), polyarthritis, back pain, sciatica, or carpal tun-
nel syndrome. Rheumatoid arthritis was excluded from MSK 
disorder. Serious complications include intraabdominal 
abscess formation (requiring drainage/reoperation), bowel 
obstruction/hernia (requiring operation), anastomotic leak, 
band-related problems (requiring reoperation), bleeding 
(transfusion > 4 units), respiratory failure (requiring intu-
bation for 2–7 day), renal failure (requiring in-hospital 
dialysis), wound infection/dehiscence, VTE, myocardial 
infarction/cardiac arrest, renal failure (requiring long-
term dialysis), respiratory failure (requiring intubation for 
> 7 days or tracheostomy), and death. Data regarding pre-
operative tobacco use and alcohol use were collected from 
the MBSC preoperative survey.

Statistical analysis

We utilized Pearson χ2 test for categorical variables and 
independent sample t tests for continuous variables to 
assess whether these baseline patient characteristics were 
independent of the assigned opioid use categorical variable 
(non-user vs. new persistent opioid user at 1-year follow-
ing surgery). We then performed Pearson χ2 tests to assess 
whether there was an association between unadjusted 1-year 
surgical outcomes and opioid use. For risk adjustment, we 
performed a stepwise regression to evaluate the covariate-
adjusted association between new persistent opioid use and 
the primary study outcomes. Adjustment covariates included 
gender, White race, private insurance, hypertension, hyper-
lipidemia, diabetes, GERD, CAD, sleep apnea, mobility 
limitations, asthma, mental health disorder, urinary incon-
tinence, musculoskeletal disorder, kidney disease, liver dis-
order, and surgical procedure performed (RYGB, lap-band, 
sleeve gastrectomy, or BPD/DS).

Factors that were statistically significant in univariate 
analysis were included as risk-adjusted variables. We then 
compared new persistent opioid users to non-users using 
risk-adjusted outcomes at baseline and 1-year after surgery. 
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We also compared these groups for magnitude of change 
between baseline and 1-year after surgery.

Two-sided p values < 0.05 were considered statistically 
significant. All statistical analyses were performed using 
SAS 9.4 (SAS Institute, Cary, North Carolina).

Results

Figure 1 shows details of the study cohort. During the study 
period, 27,799 patients underwent primary bariatric surgery 
and were included in this analysis. Of these, 21,823 (79%) 
were opioid naïve preoperatively and 5976 (21%) reported 
opioid use prior to surgery. Among opioid-naïve patients, 
1370 or 6.3% developed new persistent opioid use after bari-
atric surgery.

Table 1 presents characteristics of opioid-naïve patients 
stratified by whether or not they developed new persistent 
opioid use. Compared to patients who did not develop per-
sistent use, new persistent opioid users were older (mean 
age 48.3 vs. 46.6), less likely to be White (78.4% vs. 83.7%), 
more likely to currently use tobacco (9.6% vs. 6.3%), more 
likely to have various comorbidities, more likely to have 
undergone Roux-en-Y gastric bypass (41.3% vs. 34.9%), and 
more likely to have suffered a postoperative complication 
(9.3% vs. 6.0%). New persistent users were also more likely 
to carry a diagnosis of depression (54.3% vs. 40.2%) and 
bipolar disorder (54.3% vs. 40.2%). However, new persistent 
users were less likely have diagnosed anxiety (48.4% vs. 
61.8%) or be married/living with a significant other (62.1% 
vs. 68.4%).

Table  2 shows the results of the postoperative risk-
adjusted analyses. New persistent opioid users had signifi-
cantly less excess body weight loss 1 year following surgery 
compared to non-use patients (57.6% vs. 60.3%, p < 0.0001) 
(Fig. 2). New persistent opioid users also had worse psy-
chologic outcomes compared to their non-opioid use coun-
terparts. Specifically, baseline psychological wellbeing was 
similar between the two groups prior to surgery (31.6 vs. 
32.7; p = 0.0798). One year after surgery, however, new per-
sistently users had less improvement in their scores with 
significantly worse psychological wellbeing (33.1 vs. 35.0; 
p < 0.0001). A similar trend was seen in BodyQ Scores. 
Despite similar baseline reports (11.9 vs. 12.0; p = 0.9674), 
new persistent opioid users had less improvement and a 
significantly worse postoperatively BodyQ scores (18.0 
vs. 19.9; p < 0.0001). Preoperatively, new persistent opioid 
users reported more severe depression symptoms (5.5 vs. 
4.0; p = 0.0007). Following surgery, both non-users and new 
persistent users had improvement in their symptoms. How-
ever, new persistent users had significantly less improvement 
and continued to have statistically greater PHQ-8 scores (5.0 
vs. 2.4; p = < 0.0001). (Fig. 3).

Patients who developed new persistent opioid use were 
also significantly less satisfied with their surgery. 75.1% of 
new persistent users reported overall satisfaction with their 
bariatric surgery compared to 85.7% satisfaction among 
patients without new persistent use (p < 0.0001) (Fig. 4).

Discussion

This study has two key findings. First, we found that in this 
large sample from a single state, 79% of patients undergo-
ing bariatric surgery were opioid naïve prior to surgery, 
and 6.3% of these patients developed new persistent opioid 
use. New persistent users were more likely to have various 
comorbidities and experience a postoperative complication, 
as well as more likely to be a minority, have public insur-
ance, and not live with a spouse or significant other. While 
the higher rate of postoperative complications in new per-
sistent opioid users may account for some of the increased 
opioid use, the majority of new persistent users did not suffer 
a complication. Additionally, many short-term and late post-
operative complications following bariatric surgery do not 
cause significant pain (e.g., bleeding, renal failure, stricture) 
and therefore complications are unlikely to account for the 
development of new persistent opioid use in the majority 
of patients. This suggests that potential factors contribut-
ing to developing new persistent opioid use include medical 
factors as well as social constructs. Second, we found that 
new persistent use was associated with worse physiologic 
and psychologic outcomes. New persistent users achieved 
less excess body weight loss (57.6% vs. 60.3%) and had less 

Fig. 1   Study cohort and sample criteria. Patients who underwent 
primary bariatric surgery from June 26, 2006 to December 31, 2016 
were included if they met the following criteria: age > 18 years, non-
revisional bariatric surgery, complete baseline, and 1-year postopera-
tive follow-up data
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improvement in psychological wellbeing, BodyQ scores, and 
depression scores compared to their non-use counterparts. 
The overall worse outcomes in these patients highlight new 
persistent opioid use as a potential risk factor and marker of 
decreased effectiveness of bariatric surgery.

Prior studies have evaluated the prevalence of periop-
erative opioid use in the bariatric surgery population and 
reported that new persistent opioid use occurred in 4.0–8.8% 
of patients [10–12]. We report a 6.3% risk of developing new 

persistent opioid in previously opioid-naïve patients, which 
is similar to these previously reported rates. While the rate 
of new persistent opioid use in bariatric patients is similar 
to that of the broader surgical population, bariatric patients 
may be more vulnerable to misuse and dependence given the 
risk of “addiction-transfer” [2]. Previous work has found that 
bariatric surgery patients develop alcohol use disorders at 
disproportionately high rates compared to the general pop-
ulation [23–25]. “Addiction-transfer,” or exchange of one 

Table 1   Baseline characteristics 
of preoperative opioid-naïve 
patients

a CVD cardiovascular disease
b CAD coronary artery disease
c BMI body mass index (calculated as kg/m2)
d BPD/DS biliopancreatic diversion with duodenal switch

Naïve patients with no 
persistent opioid use

Naïve patients with new 
persistent use

p value

Patients (n) 20,453 1370
Age, mean (+ SD) 46.6 (11.7) 48.3 (12.0) < 0.0001
Male (%) 20.3 19.1 0.2782
White (%) 83.7 78.4 < 0.0001
Comorbidities (%)
 Diabetes 31.9 40.0 < 0.0001
 CVDa 52.9 63.4 < 0.0001
 Hypertension 51.0 61.7 < 0.0001
 CADb 5.0 7.8 < 0.0001
 Serious lung disease 6.3 10.4 < 0.0001

Starting BMIc (%)
 > 40 16.3 14.3 0.0545
 40–49 52.5 49.9 0.0608
 50–59 24.6 25.8 0.3060
 > 60 6.6 9.9 < 0.0001
 Mean (+ SD) 47.1 (7.89) 48.3 (8.8) < 0.0001

Mental health disorder (%)
 Anxiety 61.8 48.4 < 0.0001
 Depression 22.1 29.1 < 0.0001
 Bipolar 40.2 54.3 < 0.0001
 Musculoskeletal disorders (%) 70.6 82.2 < 0.0001
 Married or living with significant 

other (%)
68.4 62.1 < 0.0001

Insurance type (%)
 Private 78.4 63.4 < 0.0001
 Medicare or medicaid 12.2 29.1 < 0.0001
 Current tobacco use (%) 6.3 9.6 < 0.0001
 Substance abuse (%) 1.0 1.2 0.4795

Procedure type (%)
 Roux-en-Y gastric bypass 34.5 41.3 < 0.0001
 Sleeve Gastrectomy 54.0 46.6 < 0.0001
 Adjustable band placement 10.6 10.8 0.8401
 BPD/DSd 0.9 1.2 0.2082
 Complications (%) 6.0 9.3 < 0.0001
 Serious complications (%) 1.6 2.9 0.0003
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compulsive behavior for another, is recognized as a possi-
ble contributor to this maladaptive behavior, and the risk of 
“addiction-transfer” may confer a similar risk of misuse to 
patients with new persistent opioid use [14, 26].

Perioperative outcomes in patients with preoperative opi-
oid use have recently been evaluated. In orthopedic surgery, 
chronic opioid use is associated with postoperative hyperal-
gesia, decreased quality of life, and decreased physical func-
tion [19, 21]. In abdominopelvic surgery, preoperative use is 
linked to increased healthcare utilization and increased odds 
of morbidity (1.36; 95% CI 1.04–1.78) [18, 20]. Regarding 

postoperative use, studies have demonstrated that early adop-
tion of non-medical use of prescription opioids is associated 
with increased risk of abuse [27]. However, the impact of 
new persistent use and perioperative outcomes has not been 
explored. Our findings contribute to the literature by evaluat-
ing the independent association of new persistent opioid use 
and surgical outcomes in opioid-naïve patients. Specifically, 
this study demonstrates that new persistent users achieve 
less improvement in physiologic and psychologic measures 
after bariatric surgery, which has not been reported in pre-
vious studies [27]. Other patient behaviors and modifiable 
characteristics, such as tobacco use and morbid obesity, have 

Table 2   1-year risk-adjusted 
outcomes by opioid use status

a BMI body mass index (calculated as kg/m2)
b AUD alcohol use disorder

Naïve patients with no 
persistent opioid use 
(mean)

Naïve patients with new 
persistent use (mean)

p value

1-year postoperative (+ SD)
 Weight (lbs.) 200.4 (45.6) 207.2 (51.1) < 0.0001
 Weight loss (lbs.) 90.0 (38.0) 88.8 (41.5) 0.3974
 Excess body weight loss (%) 60.3 (20.3) 57.6 (23.3) < 0.0001
 BMIa 32.5 (6.5) 33.8 (7.7) < 0.0001
 Change in BMI 14.6 (5.9) 14.44 (6.5) 0.1615

Psychological wellbeing (+ SD)
 Baseline 32.7 (6.6) 31.6 (7.5) 0.0798
 1-year 35.0 (6.2) 33.1 (7.0) < 0.0001

BodyQ score (+ SD)
 Baseline 12.0 (4.7) 11.9 (4.8) 0.9674
 1-year 19.9 (5.3) 18.0 (5.7) < 0.0001

PHQ-8 score (+ SD)
 Baseline 4.0 (4.5) 5.5 (5.4) 0.0007
 1-year 2.4 (3.6) 5.0 (5.2) < 0.0001
 Satisfaction with bariatric surgery (%) 85.7 75.1 < 0.0001
 AUD (%)b 2.6 1.9 0.2089

Fig. 2   One-year postoperative excess body weight loss stratified by 
opioid use status. *p < 0.05 compared to risk-adjusted weight loss of 
non-opioid users

Fig. 3   One-year psychologic outcomes stratified by opioid use status. 
Psych WB Psychological Wellbeing. BodyQ; Body Image. PHQ-8; 
Depression. *p < 0.05 compared to scores of non-opioid users
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been linked to an increased risk of postoperative complica-
tions with interventions aimed at modifying these behaviors 
in the bariatric population [28–30]. As opposed to tobacco 
use and BMI, it is unknown if new persistent opioid use 
has a direct causative effect on bariatric surgical outcomes. 
Therefore, in addition to viewing new persistent use as a 
potential modifiable risk factor, it should also be considered 
a marker of patients at increased risk for suboptimal results 
following surgery.

This study has several limitations. First, we included 
patients from a single state and therefore the results may 
not be fully generalizable. However, patients in Michigan are 
unlikely to systematically vary from bariatric patients across 
the country. Second, we utilized patient-reported opioid use 
which may result in some inaccuracies. Specifically, we que-
ried patients for active opioid prescriptions and may not have 
captured those with illicit use, therefore underestimating 
the risk of developing persistent use. Nevertheless, patient-
reported medication use is similar to clinical practice, where 
we rely on patients to disclose their medications. Further-
more, recent work has demonstrated substantial agreement 
between medical record abstraction and patient reporting of 
comorbidities in urology patients, providing further support 
for the use of patient-reported data as a means of data collec-
tion [31]. Finally, our study does not evaluate the indication 
for opioid prescription or evaluate patients’ opioid consump-
tion. It is conceivable that patients’ prescriptions are for a 
new medical indication and not related to their bariatric sur-
gery. However, previous work suggests that the rate of new 
persistent opioid use in non-surgical patients is only 0.4%, 
so it is unlikely that rate of new persistent opioid use in this 
population is fully attributable to new pathology [2].

Despite these limitations, our findings demonstrate that 
6.3% of opioid-naïve bariatric surgery patients develop iat-
rogenic new persistent opioid use. Notably, these patients 
experience less weight loss and less improvement in psy-
chological measures compared to their non-opioid use 

counterparts. The full clinical significance of these differ-
ences is unknown. However, given the broad patients’ goals 
and motivations for pursuing bariatric surgery, these dif-
ferences may serve to motivate both providers and patients 
to decrease opioid use and minimize exposure to the seri-
ous risks associated with opioids. As a result of this work, 
surgeons should address postoperative opioid use in sev-
eral ways. First, while understanding that pain should not 
be disregarded or undertreated, surgeons should follow 
current prescribing guidelines and actively reduce excess 
opioid prescribing [32, 33]. In addition, providers should 
develop surveillance programs that monitor postoperative 
medications in order to intervene promptly on patients with 
persistent opioid use and recognize those at increased risk of 
poor outcomes. Further study is needed to develop effective 
screening tools to identify patients at risk for new persistent 
opioid use. Tools specific to bariatric surgery patients may 
be most effective as many psychosocial factors and behav-
iors associated with postoperative opioid use are highly 
prevalent in this population [34, 35]. Finally, the findings 
of this study suggest surgeons must appropriately counsel 
patients on risks and associated outcomes of new persistent 
opioid use in order to emphasize the importance of appro-
priate pain management strategies and motivate patients to 
minimize opioid use.
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