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IMPORTANCE Short-term improvements in sexual functioning are reported after bariatric
surgery, but to our knowledge, little is known about the durability of these improvements.

OBJECTIVE To determine the percentage of adults with impairment in sexual functioning who
experience durable improvements in sexual functioning after bariatric surgery and to identify
factors associated with improvements.

DESIGN, SETTING, AND PARTICIPANTS The Longitudinal Assessment of Bariatric Surgery-2
is an observational cohort study conducted at 10 hospitals in 6 US clinical centers. Adults
undergoing their first bariatric procedure were recruited from 2005 through 2009, data
were collected through August 2014. Data analysis was conducted from 2016 to April 2018.

INTERVENTIONS Participants completed assessments before the procedure and annually
thereafter for 5 years.

MAIN OUTCOMES AND MEASURES A self-administered questionnaire was used to assess
clinically meaningful differences before and after surgery in past-month sexual satisfaction,
desire, and activity and physical health limitations to sexual activity among subgroups who
reported sexual functioning at less than domain-specific thresholds before surgery.

RESULTS Of 2215 participants eligible for sexual function follow-up, 2036 (91.9%) completed
1 or more follow-up assessment (1431 [64.6%] at year 5), of whom 1607 (78.9%) were
women. At the presurgery assessment, median (interquartile range) age was 47 (37-55) years,
and the median (interquartile range) body mass index was 45.8 (41.7-51.3). Among those who
were not satisfied with their sexual life before surgery (1015 of 1456 women [69.7%]; 304 of
409 men [74.3%]), 56.0% of women (95% CI, 52.5%-59.5%) and 49.2% of men (95% CI,
42.4%-55.9%) experienced clinically meaningful improvements at year 1; these percentages
did not significantly differ during further follow-up. Among those who reported physical
limitations to sexual activity at baseline (892 of 1490 women [59.9%] and 267 of 406 men
[65.8%]), the percentage experiencing improvement in this domain decreased during
follow-up, but 73.6% (95% CI, 69.3%-78.0%) of women and 67.6% (95% CI, 59.6%-75.6%)
of men continued to report improvements at year 5. Greater postsurgical reduction in
depressive symptoms was independently associated with improvement in 4 domains of
sexual life among women (frequency of sexual desire: adjusted relative risk [aRR] per 5-point
decrease in Beck Depression Inventory score, 1.12 [95% CI, 1.07-1.18]; P < .001; frequency of
sexual activity: aRR, 1.13 [95% CI, 1.08-1.18]; P < .001; the degree to which physical health
limited sexual activity: aRR, 1.19 [95% CI, 1.14-1.23]; P < .001; and satisfaction with sexual life:
aRR, 1.25 [95% CI, 1.19-1.31]; P < .001) and 2 domains among men (physical health limitations:
aRR, 1.14 [95% CI, 1.04-1.26]; P = .008 and satisfaction with sexual life: aRR, 1.55 [95% CI,
1.33-1.81]; P < .001). Surgical procedure was not associated with improvement.

CONCLUSIONS AND RELEVANCE Per this study, approximately half of women and men who
were not satisfied with their sexual life prior to bariatric surgery experienced improvements
in satisfaction in 5 years of follow-up.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT00465829

JAMA Surg. 2019;154(6):487-498. doi:10.1001/jamasurg.2018.1162
Published online February 20, 2019.

Invited Commentary
page 499

Author Audio Interview

Supplemental content

CME Quiz at
jamanetwork.com/learning

Author Affiliations: Author
affiliations are listed at the end of this
article.

Corresponding Author: Kristine
Steffen, PharmD, PhD,
Pharmaceutical Sciences, North
Dakota State University, Department
2665, PO Box 6050, Fargo, ND
58108-6050 (kristine.steffen@ndsu.
edu).

Research

JAMA Surgery | Original Investigation

(Reprinted) 487

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a East Carolina University User  on 01/25/2022

https://clinicaltrials.gov/ct2/show/NCT00465829
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2018.1162&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.1162
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2018.1163&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.1162
https://jamanetwork.com/learning/audio-player/10.1001/jamasurg.2018.6034/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.1162
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2018.1162&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.1162
https://jama.jamanetwork.com/learning/article-quiz/10.1001/jamasurg.2018.1162/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2018.1162
mailto:kristine.steffen@ndsu.edu
mailto:kristine.steffen@ndsu.edu


S exual functioning is an important contributor to health-
related quality of life, and it may be diminished by
obesity.1 Numerous studies have documented associa-

tions between higher body mass index (BMI; calculated as
weight in kilograms divided by height in meters squared) or
weight status and problems with various aspects of sexual func-
tioning or sexual quality of life.2-8 In particular, we have pre-
viously reported9 that adults with severe obesity seeking sur-
gical treatment have impairments in several domains of sexual
functioning, and approximately half are dissatisfied with their
sexual life.9

Several prospective studies have evaluated changes in
sexual functioning after bariatric surgery in men10-16 and
women.7,14,15,17-20 Collectively, these data suggest that sur-
gery leads to improvements in sexual functioning. However,
the literature is limited by small sample sizes and short follow-
up, such that the durability of improvement is unknown. There
are also, to our knowledge, few studies that address factors,
apart from weight loss that may be associated with post-
surgical changes in sexual functioning. Several obesity–
associated comorbid medical and psychological conditions, as
well as some of the medications used to treat them, have been
associated with sexual dysfunction in prior literature.21-28

Therefore, reductions in the presence or severity of comorbid
conditions after bariatric surgery may contribute to improve-
ments in postsurgery sexual functioning.

Data collected within the multicenter Longitudinal As-
sessment of Bariatric Surgery-2 (LABS-2) study provided the
unique opportunity to prospectively characterize sexual func-
tioning in a large cohort of men and women. The primary aims
of this investigation were to describe various domains of sexual
functioning by time relative to surgery and evaluate change
over 5 years, with an emphasis on clinically meaningful im-
provements after surgery among those with impairment at time
of surgery. A secondary aim was to identify factors associated
with clinically meaningful improvements after surgery in
sexual functioning.

Methods
Participants
Between February 2006 and February 2009, patients 18 years
and older who were preparing to undergo their first bariatric
surgical procedure from participating surgeons at 10 centers
throughout the United States were recruited to participate in
LABS-2. Prior to data collection, the institutional review boards
at each center approved the protocol, and all participants gave
written informed consent to participate.

A recruitment flowchart is shown in the eFigure in the
Supplement. Research assessments were conducted by per-
sonnel trained and certified by LABS-2 within 30 days prior to
scheduled surgery dates and annually postsurgery, indepen-
dent of surgical care. Assessments of women who were preg-
nant, were 6 months postpregnancy, had at least 2 pregnan-
cies in the past 12 months, or self-reported using fertility
medication in the past 12 months were excluded from analy-
sis. This report uses follow-up data through the 5-year fol-

low-up (through August 2014). Participants who completed the
presurgery assessment and at least 1 follow-up assessment were
included in the analysis sample (eFigure in the Supplement).

Measures
Sexual functioning and weight-associated sexual quality of life
were assessed using a self-administered, structured-item ques-
tionnaire that participants were given regardless of history of
sexual activity. Select questionnaire items were drawn from
3 existing measures: the Sexual Function Questionnaire
(SFQ),29 the Program to Reduce Incontinence by Diet and Ex-
ercise sexual function questionnaire,30 and the Female Sexual
Function Index.31 The assessment was standardized to evalu-
ate sexual functioning in the past month. Questions and re-
sponse options for frequency of sexual desire, frequency of
sexual activity, degree to which physical health limited sexual
activity, and degree of satisfaction with sexual life are avail-
able in eTable 1 in the Supplement, as are the definitions of di-
chotomous postsurgical improvement variables for each of
these domains, which represent clinically meaningful im-
provement. The questionnaire also included a series of yes/no
items to indicate whether various aspects of physical health
(eg, fatigue, embarrassment, pain, difficulty with function) lim-
ited sexual activity, and if applicable, reasons for no sexual ac-
tivity (eg, no partner, partner not interested).

As part of the Impact of Weight on Quality of Life–lite
(IWQOL-lite) questionnaire,32 participants responded to 4
Likert-scale items composing the sexual life subscale, which
assessed the degree to which weight affected their sexual ac-
tivity and function. The score ranges from 0 to 100, with 100
representing the lowest influence of weight on sexual life.

Sociodemographics and Health Status
Sex, age, race, ethnicity, education, marital status, and
smoking status were assessed using self-administered
questionnaires.33 Race was set to missing for participants who
did not self-report 1 or more of the following: white, black/
African American, Asian, American Indian/Alaska Native, or
Native Hawaiian/other Pacific Islander. In women, a repro-
ductive questionnaire also assessed pregnancies, parity (ie,

Key Points
Question What percentage of adults with impairment in sexual
functioning report durable improvements in the 5 years after
bariatric surgery?

Findings In this cohort study of adults with impairment in sexual
functioning before bariatric surgery, more than half of women
experienced meaningful postsurgical improvements in the degree
to which physical health limited sexual activity (74%) and
satisfaction with sexual life (52%) 5 years after surgery, and more
than one-third of women had improvements in frequency of
sexual desire (41%) and sexual activity (35%) 5 years after surgery.
At least half of men experienced improvements in all 4 domains
in year 5.

Meaning In this study, a considerable portion of adults
experienced durable improvements in several domains of sexual
functioning after bariatric surgery.
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prior live births or stillbirths), use of hormone therapy, num-
ber of periods in the past 12 months, and if applicable, rea-
sons for no periods (eg, hysterectomy, natural menopause),
which were used in conjunction with age to determine meno-
pausal status.34 Height and weight were measured by stan-
dardized protocols and used for BMI calculations. Symptoms
of depression over the past week were assessed using the Beck
Depression Inventory, version 1 (BDI-135,36), which was scaled
from 0 to 63, with higher scores indicating greater severity of
depression. Alcohol use was measured with the Alcohol Use
Disorders Identification Test (AUDIT37). Regular alcohol con-
sumption was defined as consuming alcohol at least twice a
week. Alcohol use disorder symptoms were defined at an Al-
cohol Use Disorders Identification Test score of 8 or more or
indication of harm or dependence.38 Comorbid conditions, in-
cluding sleep apnea, hypertension, dyslipidemia, diabetes with
or without insulin use, history of cardiovascular disease, and
urinary incontinence, were assessed through self-report ques-
tionnaires, medical record reviews, patient interviews, physi-
cal examinations, and laboratory assays. Owing to lack of ob-
jective testing of sleep apnea at follow-up, only presurgical
sleep apnea status was included. Detailed comorbidity defi-
nitions and the technical details pertaining to assays have been
previously described.39

Medication Use
Using a study-specific form,33 participants recorded the
names and frequency of use of all prescribed medications
taken within the past 90 days. Among women and men,25

antidepressant medications (except bupropion, trazodone,
mirtazapine, or nefazodone) taken at least daily were catego-
rized as antidepressant medications that may impair sexual
functioning. Among men only, β-adrenergic blockers and
diuretics taken at least daily were categorized as antihyper-
tensive medications that may impair sexual functioning.23

Among women and men, bupropion taken at least daily was
categorized as a medication that may improve sexual func-
tioning. Among men only, phosphodiesterase type-5 inhibi-
tors and androgens taken at any frequency were also catego-
rized as medications that may improve sexual function.
Among women only, estrogens, progestins, and androgens,
either alone or in combination, not including typical com-
bined oral contraceptives, taken at any frequency, were cat-
egorized as hormonal medications that may influence sexual
functioning (direction unknown).

Analysis
Analyses were conducted using SAS version 9.4 (SAS Insti-
tute). All reported P values are 2-sided; P values less than or
equal to .05 are considered to be statistically significant. Analy-
sis took place from 2016 to April 2018.

Analyses were stratified by sex. Descriptive statistics used
to summarize baseline characteristics include frequencies and
percentages for categorical data and medians and interquar-
tile ranges (25th and 75th percentiles) for continuous data. Pre-
operative characteristics of LABS-2 participants in the analy-
sis sample were compared with those excluded using Pearson
χ2 test for categorical variables, the Cochran-Armitage test for

ordinal variables, and the Wilcoxon rank sum test for continu-
ous variables.

Longitudinal analyses were performed with mixed mod-
els assuming the unstructured covariance matrix using all avail-
able data, with controls for site and presurgical age, smoking
status, and marital status (which were independently associ-
ated with missing follow-up data40), and time entered as a dis-
crete fixed effect. Sensitivity analyses were performed to
examine the robustness of results with respect to the missing-
at-random assumption.

Among the full sample, mixed-effects ordinal logistic re-
gression models were used to test the odds of ordinal sexual
functioning variables changing over time (presurgery through
year 5). The proportional odds assumption was assessed and
met. Poisson mixed models with robust error variance were
used to test change over time in dichotomous sexual function-
ing variables41; linear mixed models were used to test change
over time in the continuous Sexual Life IWQOL-lite score. Pair-
wise comparisons were made between presurgical data and
year 1 data (to assess short-term effects) and presurgical data
and year 5 data (to assess long-term effects). Additionally, a lin-
ear trend between years 1 and 5, constructed with a linear con-
trast of regression coefficients, was used to evaluate changes
across the follow-up period. The 3 comparisons were tested
using t statistics with P values adjusted to control for overall
type I error.42 Modeled percentages or means and 95% CIs
and adjusted P values are reported. The P values were not ad-
justed for multiple response variables.

To address the primary aim of this study, Poisson mixed
models with robust error variance were used to model the per-
centage of participants with meaningful postsurgical improve-
ments in frequency of sexual desire, frequency of sexual ac-
tivity, the degree to which physical health limits sexual activity,
and satisfaction with sexual life at each year of follow-up and
test for linear trends between years 1 and 5. This analysis ex-
cluded participants reporting relatively high functioning and
satisfaction before surgery (ie, sexual desire a few times a week
or at least once per day, sexual activity a few times a week or
at least once per day, no physical health limitations to sexual
activity, and being moderately or very satisfied with sexual life;
eTable 1 in the Supplement), who therefore had little oppor-
tunity to demonstrate improvement. Poisson mixed models
with robust error variance were also used to identify factors
independently associated with meaningful improvements
among participants with impairment before surgery in each
of the 4 domains. Based on previous literature,17,21,23,25,43-46

the static independent variables included were race, ethnic-
ity, age at surgery, presurgical BMI, presurgical BDI score, and
surgical procedure, with controls for site and the presurgical
value of the corresponding sexual functioning variable. In ad-
dition, the time-dependent independent variables included in
presurgical and postsurgical assessments were marital sta-
tus, menopausal status (in women), cardiovascular disease his-
tory (in men), medications that may impair sexual function-
ing, medications that may improve sexual functioning, change
in BDI score (ie, postsurgical score minus presurgical score),
and weight percentage change. In addition, variables that were
of interest but had less support from the literature were en-
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tered and retained through backward elimination if they
reached statistical significance (P ≤ .05): presurgical educa-
tion level and presurgical sleep apnea status (both static) and
presurgical and postsurgical status of smoking, regular alco-
hol use, alcohol use disorder symptoms, cardiovascular dis-
ease history (in women), hypertension, diabetes requiring in-
sulin use, dyslipidemia, urinary incontinence, and hormonal
medications that may influence sexual functioning (in wom-
en), and postsurgical status of prior live or still birth (in
women). All of these were time dependent. Additionally, to
specifically evaluate the association between surgical proce-
dure and outcomes, a second set of models controlled for pre-
surgical variables only. Adjusted relative risks, 95% CIs, and
P values are reported.

Results
Presurgery Characteristics and Surgical Procedure
A total of 1931 women and 527 men were recruited, and 2215
participants completed the presurgical assessment and did not
die prior to the assessment at 1 year. Of these, 2036 com-
pleted at least 1 follow-up assessment and were included in the
analysis sample (eFigure in the Supplement). Of these partici-
pants, more than three-fourths (n = 1607; 78.6%) were women.
Presurgery median (interquartile range [IQR]) age was 47 (37-
55) years, and median (IQR) body mass index was 45.8 (41.7-
51.3). Presurgical characteristics, stratified by sex, are shown
in eTable 4 in the Supplement. Most participants underwent
Roux-en-Y gastric bypass (1154 of 1607 women [71.8%] and 288
of 429 men [67.1%]).

A comparison of presurgical clinical and demographic char-
acteristics of those included vs excluded from the analysis
samples is presented in eTable 5 in the Supplement. Women
who were excluded had higher BMIs (median [IQR], 46.5 [42.0-
52.2] vs 45.5 [41.6-50.8]; P = .03) but were younger (median
[IQR] age, 42 [35-51] years vs 46 [37-54] years; P < .001) and
less likely to be menopausal (25 of 324 [7.7%] vs 494 of 1607
[30.7%]; P < .001), have sleep apnea (134 of 323 [41.5%] vs 770
of 1606 [47.9%]; P = .03), or have at least slight physical limi-
tations to sexual activity (114 of 137 [83.2%] vs 1351 of 1516
[89.1%]; P = .03). Men who were excluded were also younger
(median [IQR] age, 44 [38-51] years vs 50 [39-58] years;
P = .001), more likely to smoke (22 of 98 [22.4%] vs 37 of 428
[8.6%]; P < .001), and less likely to have sleep apnea (55 of 97
[56.7%] vs 329 of 429 [76.7%]; P < .001) or cardiovascular dis-
ease (1 of 23 [4.4%] vs 80 of 429 [18.7%]; P = .03) and had higher
frequency of sexual activity (9 of 45 [20.0%] vs 30 of 424 [7.1%]
had sexual activity at least once a day; P = .01).

Retention
All participants who completed the baseline sexual function
assessment and did not die prior to the assessment at 1 year
were considered eligible for follow-up. Sexual functioning–
associated data were obtained from 1356 of the 1733 women
eligible for follow-up (78.2%) at year 1, 1204 of 1709 women
(70.5%) at year 2, 1154 of 1708 women (68.6%) at year 3, 1131
of 1706 women (66.3%) at year 4, and 1152 of 1697 women

(67.9%) at year 5. Similarly, data were received from 365 of 470
men eligible for follow-up (77.7%) in year 1, 314 of 469 men
(67.0%) in year 2, 293 of 468 men (62.6%) in year 3, 282 of 468
men (60.3%) in year 4, and 279 of 466 men (59.9%) in year 5
(eFigure in the Supplement).

Of the 1607 women included in the analysis sample, 745
(46.4%) completed 5 follow-up assessments, with 301 (18.7%)
completing 4, 219 (13.6%) completing 3, 167 (10.4%) complet-
ing 2, and 175 (10.9%) providing data at 1 follow-up assess-
ment. Of the 429 men included in the sample, 180 (42.0%) pro-
vided data at 5 follow-up assessment 5 times, 75 (17.5%) did
so 4 times, 48 (11.2%) did so 3 times, 63 (14.7%) completed 2
assessments, and 63 (14.7%) completed 1. Among those miss-
ing vs not missing an assessment of sexual function at a par-
ticular follow-up, sexual functioning data at other points were
similar (eTables 2 and 3 in the Supplement).

Changes in Sexual Functioning After Surgery
in the Full Sample
Modeled frequency of sexual desire and sexual activity, the de-
gree to which physical health limits sexual activity, and satis-
faction with sexual life are shown by time among all women
and men in Figures 1 and 2, respectively. Among women, the
adjusted odds ratio (aOR) of an improved value at year 1 com-
pared with the presurgical assessment was 1.50 (95% CI, 1.23-
1.82; P < .001) for frequency of sexual desire, 1.53 (95% CI, 1.25-
1.86; P < .001) for frequency of sexual activity, 3.70 (95% CI,
2.83-4.82; P < .001) for degree of physical health limitations,
and 2.11 (95% CI, 1.72-2.60; P < .001) for satisfaction with sexual
life. There was a significant linear trend in frequency of sexual
desire and activity from postoperative years 1 to 5, indicating
a decrease in frequency across the 4-year postoperative fol-
low-up (sexual desire: aOR, 0.55 [95% CI, 0.34-0.90]; P = .01;
activity: aOR, 0.59 [95% CI, 0.36-0.97]; P = .03), such that the
frequency of sexual desire and activity were no longer signifi-
cantly different than the presurgical values by year 5 (sexual
desire: aOR, 1.17 [95% CI, 0.95-1.44]; P = .17; sexual activity:
aOR, 1.23 [95% CI, 0.99-1.51]; P = .053). Trends across the 4-year
postoperative follow-up period (ie, years 1 to 5) did not reach
statistical significance for the degree of physical limitations
(aOR, 0.53 [95% CI, 0.27-1.04]; P = .06) or satisfaction with
sexual life (aOR, 0.63 [95% CI, 0.38-1.05]; P = .08), and both
remained significantly better than presurgical levels through
year 5 (degree of physical limitations: aOR, 2.81 [95% CI, 2.14-
3.68]; P < .001; satisfaction with sexual life: aOR, 1.72 [95% CI,
1.38-2.14]; P < .001).

Among men, aORs of an improved value at year 1 com-
pared with baseline were 1.57 (95% CI, 1.06-2.34; P = .02) for
frequency of sexual desire, 1.53 (95% CI, 1.04-2.23; P = .02) for
frequency of sexual activity, 3.97 (95% CI, 2.47-6.37; P < .001)
for the degree of physical health limitations, and 2.37 (95% CI,
1.61-3.49; P < .001) for satisfaction with sexual life. None of the
trend tests across the 4-year postoperative period (ie, years
1 to 5) were significant (frequency of sexual desire: aOR, 0.55
[95% CI, 0.22-1.50]; P = .33; frequency of sexual activity: aOR,
0.88 [95% CI, 0.33-2.33]; P = .97; degree of physical health limi-
tations: aOR, 0.42 [95% CI, 0.12-1.44]; P = .22; satisfaction with
sexual life: aOR, 0.78 [95% CI, 0.30-2.05]; P = .85). However,
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only the degree of physical health limitations (aOR, 2.98 [95%
CI, 1.80-4.93]; P < .001) and satisfaction with sexual life (aOR,
2.24 [95% CI, 1.47-3.40]; P < .001) were significantly better at
year 5 compared with presurgical values (frequency of sexual
desire: aOR, 1.18 [95% CI, 0.77-1.82]; P = .67; frequency of
sexual activity: aOR, 1.45 [95% CI, 0.96-2.20]; P = .09).

Observed data and modeled percentages or means with
95% CI and adjusted P values for all sexual functioning mea-
sures by sex and time are provided in eTables 6 and 7 in the
Supplement, respectively. Among women and men, reasons
for no sexual activity (eg, fatigue, lack of a partner, lack of in-
terest from a partner) were not significantly different at year
5 vs baseline, except that physical problems were reported by
fewer women (6.2% [95% CI, 5.0%-7.5%] at baseline; 3.6% [95%
CI, 2.6%-4.7%] at year 5; P = .001) and men (11.5% [95% CI,
6.3%-16.7%] at baseline; 5.7% [2.7%-8.6%] at year 5; P = .005;
eTable 7 in the Supplement). All types of physical health limi-
tations to sexual activity (eg, pain, functional difficulty) were

significantly less common at year 1 and year 5 vs before sur-
gery in women (fatigue or low energy or not interested: base-
line, 42.8% [95% CI, 40.3%-45.4%]; year 1, 15.0% [95% CI,
13.2%-16.8%]; year 5, 21.0% [95% CI, 18.8%-23.3%]; pain or fear
of damaging health: baseline, 15.3% [95% CI, 13.6%-17.0%]; year
1, 8.3% [95% CI, 7.0%-9.6%]; year 5, 11.4% [95% CI, 9.8%-
13.0%]; embarrassment or fear of hurting partner: baseline,
28.5% [95% CI, 26.1%-30.8%]; year 1, 6.4% [95% CI, 5.0%-
7.7%]; year 5, 7.5% [95% CI, 5.9%-9.1%]; difficulty become
aroused, becoming lubricated, or having orgasm: baseline,
28.7% [95% CI, 26.5%-31.0%]; year 1, 11.0% [95% CI, 9.5%-
12.5%]; year 5, 14.3% [95% CI, 12.5%-16.2%]; year 1 vs presur-
gery P < .001 for all; year 5 vs presurgery P < .001 for all). Like-
wise, among men, almost all types of physical health limitations
to sexual activity were significantly less common at year 1 and
year 5 vs before surgery (fatigue, low energy, or disinterest:
baseline, 46.5% [95% CI, 38.9%-54.2%]; year 1, 16.4% [95% CI,
12.2%-20.7%]; year 5, 21.3% [95% CI, 15.8%-26.9%]; year 1 vs

Figure 1. Domains of Sexual Function Before and After Bariatric Surgery in Women
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Discrepancies between Table and Figure data are owing to the number of
responses to specific questions differing from the number of participants who
completed a given assessment (answered any of the questions) and the

adjustment of these models for covariates that may have missing data
(ie, smoking and martial status).
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baseline P < .001; year 5 vs baseline P < .001; pain or fear of
damaging health: baseline, 12.5% [95% CI, 8.5%-16.4%]; year
1, 6.8% [95% CI, 4.1%-9.5%]; year 5, 9.0% [95% CI, 5.5%-
12.6%]; year 1 vs baseline P = .001; year 5 vs baseline P = .20;
embarrassment or fear of hurting partner: baseline, 32.4% [95%
CI, 25.2%-39.6%]; year 1, 8.2% [95% CI, 5.1%-11.4%]; year 5,
9.7% [95% CI, 5.8%-13.7%]; year 1 vs baseline P < .001; year 5
vs baseline P < .001; difficulty with arousal or orgasm or other
functional difficulty: baseline, 49.5% [95% CI, 41.2%-57.7%];
year 1, 22.9% [95% CI, 17.7%-28.1%]; year 5, 23.5% [95% CI,
17.6%-29.5%]; year 1 vs baseline P < .001; year 5 vs baseline
P < .001). An exception was that among men, pain or fear of
damaging health was no longer significantly different at year
5 (eTable 7 in the Supplement).

Mean scores on the IWQOL-lite sexual life scale improved
significantly from 50.3 (95% CI, 48.6-52.0) before surgery to
80.2 (95% CI, 78.6-81.7; P < .001) at year 1 among all women
and 53.4 (95% CI, 49.8-57.0) before surgery to 80.1 (95% CI,

77.0-83.1; P < .001) at year 1 among all men. There was a sig-
nificant decrease in scores between years 1 and 5, but scores
were still higher at year 5 (mean: women, 76.9 [95% CI, 75.1-
78.7]; men, 76.1 [95% CI, 72.6-79.6]; P < .001) than presur-
gery (eTable 7 in the Supplement).

Clinically Meaningful Improvement Among Adults
With Impairment Prior to Surgery
Table 1 shows the modeled percentage of participants with
meaningful postsurgical improvements among the appli-
cable subgroups (ie, participants with impairments before sur-
gery). There were significantly fewer women with improve-
ments by year 5 vs year 1 in most domains. Still, by year 5, more
than one-third of women had significant improvements from
presurgical assessment in frequency of sexual desire (40.6%
[95% CI, 37.2%-44.0%]; vs year 1, 45.8% [95 % CI, 42.4%-
49.1%]; P < .001) and frequency of sexual activity (34.5% [95%
CI, 31.5%-37.5%]; vs year 1, 37.8% [95% CI, 35.0%-40.6%];

Figure 2. Domains of Sexual Function Before and After Bariatric Surgery in Men
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Discrepancies between Table and Figure data are owing to the number of
responses to specific questions differing from the number of participants who
completed a given assessment (answered any of the questions) and the

adjustment of these models for covariates that may have missing data
(ie, smoking and martial status).
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P = .01), while 892 of the 1490 women (59.9%) who reported
physical limitations to sexual function before surgery had im-
provements in the degree to which physical health limits sexual
activity (73.6% [95% CI, 69.3%-78.0%]; vs year 1, 81.6 [95% CI,
77.5%-85.8%]; P = .01). Among women who were not satis-
fied with their sexual life before surgery (1015 of 1456 women
[69.7%]), 56.0% of women (95% CI, 52.5%-59.5%) experi-
enced clinically meaningful improvements at year 1. Satisfac-
tion with sexual life improved in approximately half of fe-
male participants by year 5 (51.9% [95% CI, 48.1%-55.7%]);
there was not a significant trend across follow-up. Among men,
half or more experienced improvements in all 4 domains at year
1 and year 5; improvement rates did not significantly change
from year 1 to year 5 for all but 1 domain (the degree to which
physical health limits sexual activity, for which 267 of 406 men
(65.8%) reported such limitations prior to surgery; year 1, 75.1%
[95% CI, 68.4%-81.7%]; year 5, 67.6% [95% CI, 59.6%-75.6%];
P = .05). Corresponding observed data are shown in eTable 8
in the Supplement.

Factors Associated With Clinically Meaningful Improvement
After controlling for presurgical factors only, surgical proce-
dure (eg, laparoscopic adjustable gastric banding vs Roux-
en-Y gastric bypass) was not significantly associated with post-
surgical improvement in sexual functioning among women and
men (eTables 9 and 10 in the Supplement). Independent as-
sociations between demographic and clinical characteristics

and improvement in sexual functioning among women and
men are shown in Tables 2 and 3, respectively, and described
in the following sections.

Women
Fewer presurgical depressive symptoms and a postsurgical de-
crease in depressive symptoms were independently associ-
ated with higher chance of improvement in all 4 domains of
sexual functioning in women. Specifically, the adjusted rela-
tive risk (aRR) for a presurgical score 5 BDI points lower was
1.14 (95% CI, 1.07-1.21; P < .001) for frequency of sexual de-
sire; 1.14 (95% CI, 1.08-1.21; P < .001) for frequency of sexual
activity; 1.19 (95% CI, 1.14-1.24; P < .001) for the degree to which
physical health limits sexual activity; and 1.25 (95% CI, 1.19-
1.32; P < .001) for satisfaction with sexual life. The aRR per a
5-point decrease in BDI scores from presurgery to postsur-
gery was 1.12 (95% CI, 1.07-1.18; P < .001) for frequency of
sexual desire; 1.13 (95% CI, 1.08-1.18; P < .001) for frequency
of sexual activity; 1.19 (95% CI, 1.14-1.23; P < .001) for degree
physical health limits sexual activity; and 1.25 (95% CI, 1.19-
1.31; P < .001) for satisfaction with sexual life.

Greater weight loss was associated with a higher chance
of improvement in 3 domains (increase in frequency of sexual
activity: aRR, 1.04 [95% CI, 1.01-1.07] per 5% greater weight
loss; P = .01; improvement in the degree that physical health
limits sexual activity: aRR, 1.03 [95% CI, 1.01-1.05] per 5%
greater weight loss; P = .01; improvement in satisfaction with

Table 1. Percentages of Patients With Clinically Meaningful Improvements in Domains of Sexual Function Following Bariatric Surgery, by Sex

Variable

Model-Based Estimates, % (95% CI)a

Partici-
pants,
No.

1 y 2 y 3 y 4 y 5 y P Value
for
Linear
Trend

Partici-
pants,
No. Estimate

Partici-
pants,
No. Estimate

Partici-
pants,
No. Estimate

Partici-
pants,
No. Estimate

Partici-
pants,
No. Estimate

Women

Frequency of
sexual desire

1069b 896 45.8
(42.4-49.1)

796 46.4
(42.9-49.9)

781 42.5
(39.1-45.9)

735 41.4
(38.0-44.9)

763 40.6
(37.2-44.0)

.001

Frequency of
sexual activity

1249c 1038 37.8
(35.0-40.6)

926 39.1
(36.1-42.1)

882 37.6
(34.6-40.5)

863 35.0
(32.1-38.0)

877 34.5
(31.5-37.5)

.01

Degree
physical health
limits sexual
activity

892d 720 81.6
(77.5-85.8)

641 76.5
(72.3-80.7)

613 77.7
(73.3-82.1)

603 77.4
(73.2-81.7)

607 73.6
(69.3-78.0)

.01

Satisfaction
with sexual life

1015e 815 56.0
(52.5-59.5)

725 52.5
(48.8-56.2)

688 51.7
(47.8-55.5)

685 52.2
(48.4-56.1)

675 51.9
(48.1-55.7)

.08

Men

Frequency of
sexual desire

165b 139 58.9
(50.8-67.0)

125 60.9
(52.5-69.2)

113 59.0
(50.3-67.8)

101 62.1
(52.5-71.6)

107 57.9
(49.1-66.7)

.93

Frequency of
sexual activity

265c 224 53.9
(45.9-61.8)

196 53.6
(45.4-61.8)

181 50.9
(42.4-59.3)

169 52.7
(44.0-61.5)

173 55.6
(47.1-64.1)

.80

Degree
physical health
limits sexual
activity

267d 225 75.1
(68.4-81.7)

196 77.2
(70.1-84.3)

181 76.0
(68.2-83.7)

172 71.8
(63.8-79.7)

177 67.6
(59.6-75.6)

.05

Satisfaction
with sexual life

304e 254 49.2
(42.4-55.9)

222 50.7
(43.5-57.9)

212 50.2
(42.7-57.6)

203 45.0
(37.6-52.4)

204 50.3
(43.0-57.7)

.69

a All models were adjusted for factors associated with missing follow-up data
(site, baseline age, smoking status, and marital status). Observed data are
reported in eTable 8 in the Supplement.

b Excludes 465 women (30.3%) and 254 men (60.6%) who reported a few
times a week or at least once per day at the baseline assessment.

c Excludes 300 women (19.4%) and 153 men (36.6%) who reported a few times

a week or at least once per day at the baseline assessment.
d Excludes 598 women (40.1%) and 139 men (34.2%) who reported not at all at

the baseline assessment.
e Excludes 441 women (30.3%) and 105 men (25.7%) who reported they were

moderately satisfied or very satisfied at the baseline assessment.
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Table 2. Associations of Clinically Meaningful Postsurgical Improvements With Domains of Sexual Function
in Years 1 Through 5 After Bariatric Surgery in Womena

Variable

Frequency of Sexual Desire
(n = 919)

Frequency of Sexual Activity
(n = 1068)

Degree to Which Physical
Health Limits Sexual Activity
(n = 773)

Satisfaction With Sexual Life
(n = 868)

Adjusted Relative
Risk (95% CI)

P
Value

Adjusted Relative
Risk (95% CI)

P
Value

Adjusted Relative
Risk (95% CI)

P
Value

Adjusted Relative
Risk (95% CI)

P
Value

Presurgery Status

Age, per 10 y younger 1.30 (1.20-1.40) <.001 1.28 (1.18-1.39) <.001 1.03 (0.98-1.07) .20 1.03 (0.97-1.10) .35

Nonwhite race (vs white)b 1.13 (0.95-1.36) .17 1.17 (0.98-1.40) .09 1.11 (1.01-1.23) .04 1.03 (0.89-1.21) .68

Hispanic ethnicity
(vs non-Hispanic ethnicity)

0.88 (0.61-1.29) .52 1.21 (0.95-1.54) .13 1.10 (0.96-1.26) .23 1.45 (1.19-1.77) <.001

Fewer depressive symptoms,
per 5 BDI points

1.14 (1.07-1.21) <.001 1.14 (1.08-1.21) <.001 1.19 (1.14-1.24) <.001 1.25 (1.19-1.32) <.001

Postsurgical improvement

Weight loss, per 5% 1.03 (0.995-1.06) .10 1.04 (1.01-1.07) .01 1.03 (1.01-1.05) .004 1.03 (1.01-1.05) .01

Decrease in depressive symptoms,
per −5 BDI points

1.12 (1.07-1.18) <.001 1.13 (1.08-1.18) <.001 1.19 (1.14-1.23) <.001 1.25 (1.19-1.31) <.001

Postsurgical Status Changes

Marital status

Got married vs stayed single 1.35 (1.11-1.63)

<.001

1.59 (1.28-1.96)

<.001

0.89 (0.73-1.07)

<.001

1.32 (1.10-1.60)

.003Got divorced vs stayed married 1.41 (1.15-1.72) 1.18 (0.92-1.52) 1.12 (0.98-1.28) 1.00 (0.80-1.24)

Stayed married vs stayed single 1.10 (0.93-1.29) 1.42 (1.21-1.68) 0.86 (0.78-0.94) 1.07 (0.93-1.22)

Regular alcohol use

Started vs no history 1.17 (0.98-1.40)

.045

1.28 (1.09-1.52)

.002

NAc

NA

1.21 (1.05-1.38)

.01Stopped vs continued 0.93 (0.57-1.54) 0.90 (0.53-1.51) NAc 1.07 (0.76-1.51)

Continued vs no history 1.24 (0.95-1.62) 1.24 (0.90-1.69) NAc 0.97 (0.75-1.26)

Menopause

Developed vs no history 0.83 (0.72-0.97)
.049

0.93 (0.79-1.09)
.39

0.97 (0.88-1.07)
.27

1.01 (0.89-1.15)
.96

Continued vs no history 0.88 (0.66-1.17) 0.87 (0.67-1.15) 1.09 (0.96-1.22) 1.01 (0.84-1.22)

Urinary incontinenced

Started/continued vs no history NAc

NA
NAc

NA
NAc

NA
0.85 (0.74-0.97)

.009
Remitted vs started/continued NAc NAc NAc 1.05 (0.92-1.21)

Antidepressant medication that
may impair sexual functiond

Started/continued vs no history 0.84 (0.73-0.97)
.02

0.86 (0.75-0.99)
.06

0.99 (0.92-1.07)
.61

1.00 (0.90-1.12)
.76

Stopped vs started/continued 1.11 (0.92-1.33) 0.89 (0.74-1.09) 0.96 (0.87-1.00) 0.95 (0.82-1.11)

Hormonal medication that may
influence sexual functiond

Started/continued vs no history NAc NA NAc

NA
0.92 (0.78-1.07)

.04
NAc

NA
Stopped vs started/continued NAc NAc 0.88 (0.69-1.13) NAc

a In addition to the variables shown in this Table, all 4 models also controlled for
site and presurgery smoking, which were associated with missing follow-up
data and baseline values of the corresponding outcome. Presurgery body
mass index, surgical procedure, and presurgical and postsurgical use of
medications that may improve sexual function were also forced in the models
but were not significantly associated with any outcome. The models did not
adjust for presurgical marital status because changes in marital status were a
factor of interest. Presurgical education level, presurgical sleep apnea,
presurgical and postsurgical smoking status, regular alcohol use, alcohol use
disorder symptoms, prior live birth, prior still birth, hypertension, diabetes with
insulin, dyslipidemia, cardiovascular disease history, urinary incontinence, and
hormonal medications that may influence sexual functioning were also entered
and retained through backward elimination if they reached significance.

b The race categories black and other were collapsed owing to low
representation. For the model of improvement in frequency of sexual desire,
this included 74 black participants or 23 of other races; for the model of
improvement in frequency of sexual activity, 94 black participants or 34 of
other races; for the model of improvement in the degree to which physical
health limits sexual activity, 63 black participants or 23 of other races black; for
the model of improvement in satisfaction with sexual life, 73 black participants
or 25 of other races.

c The adjusted relative risks are not reported for variables that were not
retained in each model owing to lack of significance.

d Because so few participants developed urinary incontinence or started
antidepressant medication after surgery, starting and continuing groups were

collapsed for analysis. For the model of improvement in frequency of sexual
desire, antidepressant medication use at year 1, the analysis included 30 who
started and 216 who continued; at year 2, 30 who started and 190 who
continued; at year 3, 43 who started and 169 who continued; at year 4, 42 who
started and 166 who continued; at year 5, 62 who started and 166 who
continued. For the model of improvement in frequency of sexual activity,
antidepressant medication use year 1, the model included 36 who started and
237 who continued; at year 2, 43 who started and 206 who continued; at year
3, 54 who started and 183 who continued; at year 4, 56 who started and
186 who continued; at year 5, 72 who started and 180 who continued. For the
model of improvement in degree physical health limits sexual activity, with
respect to antidepressant medication use at year 1, the model included
26 who started and 172 who continued; at year 2, 32 who started and
144 who continued; at year 3, 40 who started and 129 who continued; at
year 4, 41 who started and 136 who continued; at year 5, 54 who started and
138 who continued. For the model of improvement in satisfaction with sexual
life, with respect to antidepressant medication use at year 1, the model
included 28 who started and 187 who continued; at year 2, 35 who started and
161 who continued; at year 3, 43 who started and 137 who continued; at year 4,
45 who started and 142 who continued; at year 5, 59 who started and 138 who
continued. For the model of improvement in satisfaction with sexual life, with
respect to urinary incontinence at year 1, the model included 11 who started
and 93 who continued; at year 2, 18 who started and 110 who continued; at
year 3, 13 who started and 106 who continued; at year 4, 24 who started and
119 who continued; at year 5, 29 who started and 129 who continued.
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sexual life: aRR, 1.03 [95% CI, 1.01-1.05] per 5% greater weight
loss; P = .01), as was getting married vs staying single (in-
crease in frequency of sexual desire: aRR, 1.35 [95% CI, 1.11-
1.63]; P < .001; increase in frequency of sexual activity: aRR,
1.59 [95% CI, 1.28-1.96]; P < .001; improvement in satisfac-
tion with sexual life: aRR, 1.32 [95% CI, 1.10-1.60]; P = .003).

Younger age was associated with a higher chance of im-
provement in 2 domains (increase in frequency of sexual de-
sire: aRR, 1.30 [95% CI, 1.20-1.40] per 10 years younger; P < .001;
increase in frequency of sexual activity: aRR, 1.28 [95% CI, 1.18-
1.39] per 10 years younger; P < .001), as was initiating regular
alcohol use (increase in frequency of sexual activity: aRR, 1.28
[95% CI, 1.09-1.52]; P = .002; improvement in satisfaction with
sexual life: aRR, 1.21 [95% CI, 1.05-1.38]; P = .01).

Several additional characteristics were associated with 1
of the 4 domains (Table 2): nonwhite race with the degree to

which physical health limits physical activity (aRR, 1.11 [95%
CI, 1.01-1.23]; P = .04); Hispanic ethnicity with satisfaction with
sexual life (aRR, 1.45 [95% CI, 1.19-1.77]; P < .001); meno-
pause with frequency of sexual desire (developed postsur-
gery vs no history: aRR, 0.83 [95% CI, 0.72-0.97]; P = .049);
urinary incontinence with satisfaction with sexual life (started
or continued postsurgery vs no history: aRR, 0.85 [95% CI, 0.74-
0.97]; P = .009); and antidepressant use (started or contin-
ued postsurgery vs no history: 0.84 [95% CI, 0.73-0.97];
P = .02).

Men
Fewer presurgery depressive symptoms and a postsurgical
decrease in depressive symptoms were associated with a
higher chance of improvement in the degree physical health
limits sexual activity and satisfaction with sexual life. Spe-

Table 3. Associations of Clinically Meaningful Postsurgical Improvements With Domains of Sexual Function
in Years 1 Through 5 After Bariatric Surgery in Mena

Variable

Frequency of Sexual Desire
(n = 110)

Frequency of Sexual Activity
(n = 181)

Degree to Which Physical
Health Limits Sexual Activity
(n = 178)

Satisfaction With Sexual Life
(n = 200)

Adjusted
Relative Risk
(95% CI) P Value

Adjusted
Relative Risk
(95% CI) P Value

Adjusted
Relative Risk
(95% CI) P Value

Adjusted
Relative Risk
(95% CI) P Value

Presurgery status

Nonwhite race
(vs white)b

1.60
(0.93-2.74)

.09 1.33
(0.82-2.17)

.24 1.17
(0.87-1.56)

.30 1.58
(1.04-2.41)

.03

Smoking (vs not
smoking)

1.43
(0.97-2.12)

.07 1.77
(1.14-2.72)

.01 1.04
(0.82-1.32)

.74 1.05
(0.73-1.51)

.81

Fewer depressive
symptoms, per 5 BDI
points

0.96
(0.85-1.08)

.49 1.16
(0.97-1.38)

.10 1.15
(1.04-1.27)

.007 1.55
(1.30-1.77)

<.001

Postsurgical improvement

Weight loss, per 5% 0.99
(0.93-1.06)

.79 1.04
(0.97-1.11)

.23 1.06
(1.02-1.11)

.001 1.04
(0.98-1.10)

.17

Decrease in depressive
symptoms, per −5 BDI
points

1.09
(0.97-1.22)

.11 1.08
(0.93-1.25)

.31 1.14
(1.04-1.26)

.008 1.55
(1.33-1.81)

<.001

Use of antidepressant
medication that may
impair sexual functionc

Started/continued
vs no history

0.79
(0.54-1.17)

.02

0.77
(0.51-1.15)

.03

0.88
(0.72-1.08)

.37

0.96
(0.70-1.31)

.01
Stopped vs
started/continued

1.66
(1.10-2.51)

1.72
(1.09-2.71)

1.13
(0.84-1.50)

1.80
(1.16-2.79)

a In addition to the variables shown in this table, all 4 models also controlled for
site and age, which were associated with missing follow-up data and baseline
values of the corresponding outcome. Hispanic ethnicity, presurgical body
mass index, surgical procedure, cardiovascular disease history, presurgical and
postsurgical marital status, use of hypertensive medications that may impair
sexual function, and use of medications that may improve sexual function
were also forced in the models but were not significantly associated with any
outcome. The models did not adjust for presurgical marital status because
change in marital status was a factor of interest. Presurgical education level,
presurgical sleep apnea, and presurgical and postsurgical smoking status,
regular alcohol use, alcohol use disorder symptoms, hypertension, diabetes
with insulin, dyslipidemia, and urinary incontinence were also entered and
retained through backward elimination if they reached significance.

b The race categories of black and other were collapsed owing to low
representation. For the model of improvement in frequency of sexual desire
and model of improvement in frequency of sexual activity, 5 black participants
0 of other races were included; for the model of improvement in degree
physical health limits sexual activity, 10 black participants and 3 of other races
were included; for the model of improvement in satisfaction with sexual life,
9 black participants and 3 of other races were included.

c Because so few participants started antidepressant medication following

surgery, the starting and continuing groups were collapsed for analysis. For
model of improvement in frequency of sexual desire, with respect to
antidepressant medication use at year 1, the model included 5 who started and
29 who continued; at year 2, 6 who started and 20 who continued; at year 3, 6
who started and 16 who continued; at year 4, 7 who started and 12 who
continued; and at year 5, 8 who started and 13 who continued. For the model
of improvement in frequency of sexual activity, with respect to antidepressant
medication use at year 1, the model included 9 who started and 42 who
continued; at year 2, 9 who started and 26 who continued; at year 3, 7 who
started and 25 who continued; at year 4, 10 who started and 22 who
continued; and at year 5, 11 who started and 21 who continued. For the model
of improvement in degree physical health limits sexual activity, with respect to
antidepressant medication use at year 1, the model included 9 who started
and 41 who continued; at year 2, 8 who started and 22 who continued; at year
3, 6 who started and 21 who continued; at year 4, 7 who started and 18 who
continued; and at year 5, 8 who started and 16 who continued. For the model
of improvement in satisfaction with sexual life, with respect to antidepressant
medication use at year 1, the model included 13 who started and 37 who
continued; at year 2, 12 who started and 21 who continued, at year 3, 7 who
started and 23 who continued; at year 4, 10 who started and 20 who
continued; and at year 5, 13 who started and 17 who continued.
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cifically, the adjusted relative risk (aRR) for a presurgical BDI
score 5 points lower was 1.15 (95% CI, 1.04-1.27; P = .007) for
the degree to which physical health limits sexual activity
and 1.55 (95% CI, 1.30-1.77; P < .001) for satisfaction with
sexual life, with lower scores associated with better sexual
functioning. The aRR per 5–BDI point postsurgical decrease
was 1.14 (95% CI, 1.04-1.26; P = .008) for the degree to which
physical health limits sexual activity and 1.55 (95% CI, 1.33-
1.81; P = .001) for satisfaction with sexual life. Stopping anti-
depressant use was associated with a higher chance of
improvement in 3 domains: satisfaction with sexual life
(aRR, 1.80 [95% CI, 1.16-2.79]; P = .01), frequency of sexual
desire (aRR, 1.66 [95% CI, 1.10-2.51]; P = .02), and activity
(aRR, 1.72 [95% CI, 1.09-2.71]; P = .03). Other factors were
associated with 1 domain (Table 3): weight loss with the
degree to which physical health limits sexual activity (aRR,
1.06 [95% CI, 1.02-1.11]; P = .001); smoking with frequency of
sexual activity (aRR, 1.77 [95% CI, 1.14-2.72]; P = .01); and
nonwhite race with satisfaction with sexual life (aRR, 1.58
[95% CI, 1.04-2.41]; P = .03).

Discussion
The primary findings of this study are that early (1-year) and
persistent (5-year) clinically meaningful postsurgical
improvements in all assessed domains of sexual functioning
were observed in a substantial percentage of adults who had
impairment prior to bariatric surgery. Importantly, about
half of women and men who reported some level of dissatis-
faction with their sexual life prior to surgery experienced
clinically meaningful improvement in satisfaction in each of
the 5 years of follow-up. Additionally, this study identified
several presurgical factors, as well as postsurgical changes,
that were associated with improvements in sexual function.
These findings provide new evidence to reinforce and
extend findings of previous, smaller studies examining
sexual functioning in women and men after bariatric surgery
which have collectively, although not uniformly, shown
improvement in sexual functioning following bariatric
surgery.7,10-20

Factors associated with improvement in sexual func-
tioning varied somewhat between women and men and also
differed according to which sexual functioning domain was
considered. However, lower depressive symptom scores
before surgery and postsurgical improvement in depression
symptoms were independently associated with improve-
ment in all aspects of sexual functioning among women, as
well as improvements in the degree to which physical
health limits sexual functioning and sexual satisfaction
among men. Among women and men, antidepressant use
was also associated with a decreased likelihood of improve-
ment in 1 or more domains of sexual functioning. In con-
trast, most other medical comorbidities considered (eg, dys-
lipidemia, sleep apnea, diabetes) were not independently
associated with meaningful improvement in sexual function
after weight loss and other factors were taken into account.
Also, while change in weight after surgery was associated

with 3 of 4 domains of improvement in sexual functioning
in women, in men it was only independently associated
with improvement in the degree to which physical health
limits sexual activity. Strengths of this study include the
large sample size, 5-year duration of follow-up, and exami-
nation of comorbid factors associated with changes in
sexual functioning.

Limitations
Several limitations of these data should also be considered.
The study did not have a nonsurgical control group, nor did
it randomize participants to surgery. The psychometric prop-
erties of the sexual functioning questionnaire used in this
study have not been characterized. Although LABS-2 partici-
pants who were excluded from the analysis sample owing to
missing follow-up data did not differ from those included on
most factors, women who were excluded were less likely to
have physical limitations to sexual activity, and men who
were excluded had higher frequency of sexual activity.
These differences, likely explained by a difference in age,
affected the percentage of participants excluded from evalu-
ation of clinically meaningful improvement but not neces-
sarily from estimates of the percentage of participants who
improved or associations of improvement. Although missing
follow-up data are a concern, analyses controlled for presur-
gical factors associated with missing follow-up data, and the
sensitivity analysis indicated missing data were not associ-
ated with sexual functioning.

This report evaluates change in sexual functioning and sat-
isfaction in the overall sample and specifically among partici-
pants with limitations prior to surgery. Future research should
more fully explore how bariatric surgery affects sexual func-
tioning and satisfaction among patients who report doing rela-
tively well in these domains prior to surgery. Of note, Sarwer
et al have published data on the change in sexual functioning
after bariatric surgery in smaller samples of women20 and
men16 through an ancillary grant associated with LABS-2. Some
individuals may be represented in the articles by Sarwer
et al16,20 and this article. Finally, additional factors beyond
those analyzed may influence sexual functioning, such as his-
tory of sexual abuse, body image, surplus skin, and body-
contouring surgery.

Conclusions
Among a cohort of patients undergoing bariatric surgery,
approximately half of women and men who reported presur-
gical dissatisfaction with sexual life experienced postsurgi-
cal improvements in satisfaction over 5 years. Additionally, a
large percentage experienced improvements in the fre-
quency of sexual desire and activity and in physical limita-
tions to sexual activity. However, there was deterioration in
the frequency of sexual desire and activity (ie, the percent-
age of participants with improvement decreased) between
years 1 and 5.

Depressive symptoms and antidepressant medication were
associated with sexual functioning among adults who under-
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went bariatric surgery. Thus, future research should further ex-
plore the association between depression symptoms, treat-
ment for depression, and sexual functioning after bariatric
surgery.

Clinicians should assess patient satisfaction with sexual
functioning before and after bariatric surgery. They should also
consider interventions targeted to modifiable factors that may
influence the likelihood of improvement.
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