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IMPORTANCE Obesity has been associated with impairments in sexual function and untoward
changes in reproductive hormones in women. Relatively few studies have investigated
changes in these domains following bariatric surgery.

OBJECTIVE To investigate changes in sexual functioning, sex hormone levels, and relevant
psychosocial constructs in women who underwent bariatric surgery.

DESIGN, SETTING, AND PARTICIPANTS A prospective cohort study of 106 women from phase 2
of the Longitudinal Assessment of Bariatric Surgery who underwent bariatric surgery (median
[interquartile range] body mass index, 44.5 [41.4-49.7]). Assessments were completed
between 2006 and 2012.

INTERVENTIONS Bariatric surgery was performed by a surgeon certified by the Longitudinal
Assessment of Bariatric Surgery (85 women underwent a Roux-en-Y gastric bypass, and 21
women underwent laparoscopic adjustable gastric banding).

MAIN OUTCOMES AND MEASURES Sexual functioning was assessed by use of the Female
Sexual Function Index. Hormones were assessed by use of a blood assay. Quality of life, body
image, depressive symptoms, and marital adjustment were assessed by use of validated
questionnaires.

RESULTS Women lost a mean 32.7% (95% CI, 30.7%-34.7%) of initial body weight at
postoperative year 1 and a mean 33.5% (95% CI, 31.5%-35.6%) at postoperative year 2. Two
years following surgery, women reported significant improvements in overall sexual
functioning and specific domains of sexual functioning: arousal, lubrication, desires, and
satisfaction. They also experienced significant changes at 2 years in all hormones of interest.
Women reported significant improvements in most domains of quality of life, as well as body
image and depressive symptoms, within the first year after surgery, with these improvements
being maintained through the second postoperative year.

CONCLUSIONS AND RELEVANCE Women who underwent bariatric surgery had significant
improvements in overall sexual functioning, in most reproductive hormones of interest, and
in psychosocial status. Improvements in sexual health can be added to the list of health
benefits associated with bariatric surgery.
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T he primary objective of all forms of obesity treatment is
to improve morbidity and mortality. However, obesity
is also associated with a significant psychosocial bur-

den. Studies repeatedly have found a relationship between obe-
sity and impairments in quality of life, as well as greater de-
pressive symptoms and increased body image dissatisfaction.1-6

Studies have repeatedly found an association between weight
loss and most aspects of quality of life.7-18

An important aspect of quality of life often overlooked in
this research is sexual health. Persons with obesity frequently
report untoward changes in sexual functioning and decreased
sexual satisfaction.1,7,19-22 We recently found that 51% of women
who presented for bariatric surgery reported sexual dysfunc-
tion and that it was accompanied by significant psychosocial
distress.20 Studies also have found a relationship between ex-
cess body weight and abnormal levels of female reproductive
hormones, which also may impact sexual functioning.20,23-28

Few studies have investigated changes in sexual function-
ing and sex hormone levels in women who have lost weight.
At least 2 studies29,30 have suggested that weight loss follow-
ing lifestyle modification or bariatric surgery is associated with
significant improvements in sexual functioning. Weight loss
also has been associated with changes in female reproductive
hormones. Two studies have found a significant decrease in
free testosterone31 and increases in sex hormone–binding
globulin and estradiol25 following a weight loss of approxi-
mately 5%. Women who underwent bariatric surgery and lost
approximately 40% of their initial weight experienced signifi-
cant decreases in estradiol, total testosterone, and free tes-
tosterone, as well as increases in sex hormone–binding globu-
lin and follicle-stimulating hormone levels.32

The present study was undertaken to examine changes
in sexual function, sex hormone levels, and relevant psy-
chosocial variables, including quality of life, body image,
depressive symptoms, and relationship satisfaction, in
women who underwent bariatric surgery. We hypothesized
that participants would experience statistically significant
improvements in these domains both 1 and 2 years after bar-
iatric surgery.

Methods
Study Design
Our study used data collected from the Longitudinal Assess-
ment of Bariatric Surgery (LABS) consortium. Details of the LABS
study design were provided previously.33-35 Phase 2 of LABS
(LABS-2) is investigating the long-term effects of bariatric sur-
gery on the weight of patients, as well as on their physical and
mental health. The present study is considered an ancillary study
of LABS-2 because it extends the lines of investigation to more
specific questions.

A total of 106 consecutive women undergoing bariatric sur-
gery and participating in the LABS-2 study from 2 of the 10 LABS
sites (the Neuropsychiatric Research Institute in Fargo, North
Dakota, and the University of Pittsburgh Medical Center in Pitts-
burgh) were recruited for participation (Figure 1). Data were
collected between 2006 and 2012. Participants were assessed

prior to surgery and again 1 and 2 years later. Year 2 is the pri-
mary point of interest because most patients who have un-
dergone bariatric surgery reach maximum weight loss by this
time.36 The trial was approved by the institutional review
boards at the Neuropsychiatric Research Institute, the Univer-
sity of Pittsburgh Medical Center, and the University of Penn-
sylvania in Philadelphia. Written informed consent was re-
ceived from all participants.

Participants
Participants met the inclusion criteria of the LABS-2 study (at
least 18 years old and seeking a first bariatric surgical proce-
dure) and also all the medical and mental health criteria for
bariatric surgery. Persons who were nonambulatory or had sig-
nificant or uncontrolled medical or psychiatric conditions were
excluded. Participants had to report involvement in a relation-
ship for at least 12 months that provided them with the op-
portunity for sexual activity with a partner. Participants re-
ceived a $40 gift card (to a local department or bookstore)
following completion of each assessment.

Intervention
Surgery was performed by a LABS-certified surgeon. Eighty-
five women underwent a Roux-en-Y gastric bypass, and 21
women underwent laparoscopic adjustable gastric banding.
Both procedures were performed using standing surgical tech-
niques and approaches.

Measures
The Female Sexual Function Index (FSFI) is a 19-item ques-
tionnaire that assesses 6 domains of sexual functioning: de-
sire (range, 1.2-6); arousal (range, 0-6); lubrication (range, 0-6);
orgasm (range, 0-6); satisfaction (range, 0.8-6); and pain (range,
0-6).37 Lower scores indicate poorer function. The subscales
can be summed to create a total score (range, 2-36); a total score
of 26 or lower in a sexually active woman is indicative of fe-
male sexual dysfunction.38

Blood samples (20 mL) were obtained from participants af-
ter an overnight fast. Samples were cooled on ice and centri-
fuged within 15 minutes of collecting. Plasma was removed
from the vacutainer 15 minutes after centrifugation, placed into

Figure 1. Recruitment and Retention of Study Participants
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polypropylene tubes, and shipped in bulk to the Clinical Trans-
lational Research Center at the University of Pennsylvania for
analysis. The levels of estradiol, total testosterone, follicle-
stimulating hormone, luteinizing hormone, sex hormone–
binding globulin, and dehydroepiandrosterone sulfate
(DHEA-S) were assessed. Total testosterone, sex hormone–
binding globulin, and DHEA-S assays were analyzed using stan-
dard enzyme-linked immuno assay kits (IBL International). Es-
tradiol and luteinizing hormone levels were analyzed by means
of chemiluminescent laboratory assays (Roche Elecys Sys-
tems). These assays were selected for their reliability and cost
efficiency.

The 36-item Short Form Health Survey was used to assess
health-related quality of life.39 Eight subscales were used to
assess separate domains of health and related functioning.
Items on the physical functioning, physical role functioning,
pain, and general health subscales can be used to calculate a
physical health summary score. Items on the vitality, social
functioning, emotional role functioning, and mental health
subscales can be used to calculate a mental health summary
score. Higher scores indicate a more positive health-related
quality of life.

The Impact of Weight on Quality of Life–Lite is a more spe-
cific measure of weight-related quality of life.40-42 The mea-
sure contains 31 items, with each beginning with the phrase
“because of my weight.” The measure examines 5 domains:
work, physical function, public distress, sex life, and self-
esteem. Responses are combined to calculate a total score that
ranges from 0 to 100; higher scores indicate a better quality of
life.

The Body Image Quality of Life Inventory is a 19-item self-
report measure of the positive and negative impact of body im-
age on quality of life.43 Respondents’ feelings are assessed with
regard to beliefs about the effect of body image on emotional
states, same-sex and other-sex relationships, eating and ex-

ercise, grooming activities, sexual experiences, family, and
work/school. Participants respond to the items using a 7-point
scale ranging from −3 (“very negative effect”) to 3 (“very posi-
tive effect”); 0 is labeled “no effect.” Higher scores suggest a
more positive body image.

The Body Shape Questionnaire is a 34-item self-report
questionnaire designed to evaluate dissatisfaction with body
shape.44 Each item is rated on a scale of 1 (“never”) to 6 (“al-
ways”) based on how the participant has been feeling over the
last 4 weeks. Higher scores indicate greater dissatisfaction.

Relationship satisfaction was assessed by use of the
Dyadic Adjustment Scale.45 The measure addresses 4 do-
mains that measure the quality of marriage or similar dyads.
In addition to a total score, the 4 domains measured are
dyadic consensus, dyadic satisfaction, dyadic cohesion, and
affectional expression. Higher scores indicate higher levels of
satisfaction.

The Beck Depression Inventory–I is a widely used mea-
sure of depressive symptoms.46 Scores range from 0 to 63, with
higher scores indicating a greater number of symptoms.

Statistical Analysis
Descriptive statistics were used to summarize the baseline
characteristics of the study participants. Frequencies and
percentages were used for categorical data; median values
and interquartile ranges were calculated for continuous
data.

An intercept and time point–only normal mixed model with
a heterogeneous compound symmetry covariance matrix was
used to report the changes in sexual functioning scores, sex
hormone levels, psychosocial scores, and weight. For each as-
sessment, pairwise comparisons were made between each
combination of the 3 time points; P values and confidence lim-
its were adjusted for the multiple comparison using simula-
tion. The reported modeling values and changes were used to

Figure 2. Female Sexual Function Index Total Score by Trajectory Group
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account for missing data at each time point. (The observed
mean values and standard deviations of each assessment are
reported in the eTables 1 and 2 in Supplement. The observed
values were very similar to the modeled values.)

Growth mixture models were used to estimate individual
changes in total FSFI score over time and to classify those in-
dividuals with similar estimated trajectories into groups. The
number of groups was determined by minimizing the Bayes-
ian information criteria. In Figure 2, the modeled trajectories
of each group are plotted, with the vertical bars indicating the
interquartile range of the observed total FSFI score at each time
point for participants within a group.

Analyses were conducted using SAS version 9.2 (SAS In-
stitute Inc) and Mplus version 7 (Muthen & Muthen). All re-
ported P values are 2 sided; P < .05 was considered to be sta-
tistically significant.

Results
A total of 147 women initially provided informed consent.
Thirty-nine women were found to be ineligible; 28 women were
not in a romantic relationship for at least 1 year. Two partici-
pants did not subsequently provide any baseline data. Of the
106 consenting and eligible women with baseline data, 102
completed at least 1 follow-up assessment. Eighty-nine par-
ticipants completed both a year 1 and a year 2 assessment; 9
participants completed only a year 1 assessment, and 4 par-
ticipants completed only a year 2 assessment (Figure 1). Par-
ticipants were considered as having data if any of the follow-
ing were completed: physical measurements, blood samples,
or at least 1 self-assessment measure.

Demographic Characteristics
Baseline demographic and descriptive characteristics are pre-
sented in Table 1. (They also were presented in detail in Sar-
wer et al.20) Participants had a median body mass index of 44.5
(calculated as weight in kilograms divided by height in me-
ters squared) and a median waist circumference of 126.5 cm.
Nearly all patients were white (96%), and more than 75% re-
ported some education beyond high school.

Weight Loss
There were 97 participants with weight measurements at year
1 and 93 participants at year 2. Women lost a mean 32.7% (95%
CI, 30.7%-34.7%) of initial body weight at year 1 and a mean
33.5% (95% CI, 31.5%-35.6%) at year 2. There was no signifi-
cant change in percent weight loss from year 1 to year 2.

Sexual Functioning
Participants reported significant improvement from baseline
to year 1 for the total FSFI score, as well as for the desire do-
main score and the satisfaction domain score (Table 2). By the
second postoperative year, women also reported statistically
significant improvements in arousal and lubrication subscale
scores. The orgasm subscale improved over time, but the
changes were not statistically significant. There were no sig-
nificant changes on the FSFI score between year 1 and year 2.

Figure 2 gives the common patterns of change in FSFI
total score. Five unique trajectory groups best characterize
the data. Group 1 (n = 13; 13.4%) represents those women
with the lowest baseline FSFI total scores (reflecting poorest
sexual functioning). These women reported dramatic
increases in the quality of their sexual functioning within the
first year of surgery, similar to that of the women in group 2
(n = 51; 52.6%) who reported high levels of functioning at
baseline and showed only modest improvement by postop-
erative year 1. For both of these groups of women, these
improvements were well maintained at postoperative year 2.
Women in group 3 (n = 11; 11.3%) reported moderate levels of
sexual functioning at baseline, although the mean was below
the cutoff of 26 or lower, which suggests the presence of
sexual dysfunction. These women reported a decline in
sexual functioning at postoperative year 1 but reported
improvements in sexual functioning by postoperative year 2.
The average woman in group 4 (n = 15, 15.5%) and in group 5

Table 1. Baseline Demographic Characteristics of Women
Who Underwent Bariatric Surgery

Characteristic
Women, No. (%)

(N = 106)
Bariatric procedure

Roux-en-Y gastric bypass 85 (80.2)

Laparoscopic adjustable gastric band 21 (19.8)

Age, y

Median (IQR) 41 (34-48)

Range 25-60

Race

White 102 (96.2)

Black 3 (2.8)

Other 1 (0.9)

Ethnicity

Hispanic 1 (0.9)

Non-Hispanic 105 (99.1)

Highest education levela

Some high school 2 (1.9)

High school diploma or GED 22 (21.4)

Some college 22 (21.4)

Other post–high school education 21 (20.4)

College diploma 21 (20.4)

Graduate or professional degree 15 (14.6)

Body mass indexb

Median (IQR) 44.5 (41.4-49.7)

Range 36.4-66.5

Weight, kg

Median (IQR) 123.6 (113.2-135.5)

Range 95.5-172.7

Waist circumference,a cm

Median (IQR) 126.5 (117.0-134.8)

Range 102.8-162.3

Abbreviations: GED, General Educational Development; IQR, interquartile
range.
a Missing data for 3 women.
b Calculated as weight in kilograms divided by height in meters squared.
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(n = 7, 7.2%) had a sexual dysfunction (FSFI score ≤26) at
baseline and had no improvement at follow-up.

Sex Hormones
Table 2 displays the sex hormone data. At the year 1 assess-
ment, women were observed to have statistically significant
improvements in all the hormone levels of interest with the
exception of DHEA-S. At postoperative year 2, all hormone lev-
els, including DHEA-S, were significantly improved from base-
line. Women experienced significant improvements from year
1 to year 2 in total testosterone and follicle-stimulating hor-
mone levels.

Psychosocial Variables
Results of the psychosocial variables of interest are found in
Table 3. Women reported statistically significant improve-
ments in both health- and weight-related quality of life at post-
operative year 1 and year 2 compared with preoperative lev-
els. They also reported statistically significant improvements
in body image and depressive symptoms at both postopera-
tive time points. Women also reported statistically signifi-
cant improvements in overall relationship satisfaction as mea-
sured by use of the Dyadic Adjustment Scale, as well as by use
of the Consensus and Affectional Expression subscales, at both
postoperative time points.

Discussion

Our study provides new information on changes in sexual func-
tioning, sex hormone levels, and associated domains of psy-
chosocial functioning following bariatric surgery. Women who
underwent bariatric surgery lost, on average, approximately
one-third of their initial body weight 2 years after surgery and
experienced significant improvements in overall sexual func-
tioning and sexual arousal, lubrication, desires, and satisfac-
tion, as well as several relevant improvements in sex hor-
mone levels. Replicating previous studies, we found that
women who underwent surgery experienced significant im-
provements in health-related quality of life, as well as weight-
related quality of life, body image, depressive symptoms, and
most domains of romantic relationship satisfaction.

Women reported significant improvements in overall
sexual functioning, as well as improvements in sexual desire
and satisfaction with their sexual functioning at postopera-
tive year 1 following a weight loss of 32.7%. At postoperative
year 2, women had lost slightly more weight (33.5% of their ini-
tial body weight) and also reported improvements in arousal
and lubrication while maintaining improvements in the other
domains. Women who reported the poorest quality of sexual
functioning prior to surgery reported dramatic improve-

Table 2. Change in Female Sexual Function Index (FSFI) Scores and Sex Hormone Levels

Model-Based Estimates, Mean (SD) Model-Based Mean Change (95% CI) P Value

Baseline Year 1 Year 2
Year 1 From

Baseline
Year 2 From

Baseline
Year 2 From

Year 1
Year 1 vs
Baseline

Year 2 vs
Baseline

Year 2 vs
Year 1

FSFI

Total FSFI score 20.3
(10.8)

23.5
(10.6)

24.8
(8.3)

3.1
(6.2-0.1)

4.4
(7.4-1.4)

1.3
(4.4 to −1.8)

.04 .002 .59

Arousal 3.1
(2.0)

3.7
(2.0)

3.9
(1.8)

0.6
(1.2 to −0.02)

0.8
(1.4-0.1)

0.2
(0.8 to −0.5)

.06 .01 .81

Lubrication 3.7
(2.3)

4.1
(2.2)

4.4
(1.8)

0.4
(1.1 to −0.3)

0.7
(1.4-0.01)

0.3
(1.0 to −0.4)

.31 .045 .63

Desires 2.7
(1.3)

3.4
(1.4)

3.3
(1.3)

0.7
(1.0-0.4)

0.6
(1.0-0.2)

−0.1
(0.3 to −0.5)

<.001 <.001 .83

Orgasm 3.3
(2.3)

3.7
(2.2)

4.0
(2.1)

0.4
(1.0 to −0.3)

0.7
(1.4 to −0.04)

0.3
(1.0 to −0.4)

.40 .07 .57

Satisfaction 3.5
(1.9)

4.2
(1.7)

4.1
(1.6)

0.7
(1.2-0.3)

0.7
(1.2-0.2)

0.0
(0.4 to −0.5)

<.001 .002 .98

Pain 4.1
(2.5)

4.4
(2.3)

4.6
(2.1)

0.3
(1.0 to −0.4)

0.5
(1.3 to −0.2)

0.2
(1.0 to −0.6)

.54 .23 .81

Sex hormone levels

Estradiol, pg/mL 86.9
(98.0)

51.4
(58.5)

53.1
(54.8)

−35.5
(−9.4 to −61.7)

−33.8
(−6.3 to −61.3)

1.7
(24.2 to −20.8)

.01 .01 .98

Total testosterone, ng/dL 47.8
(34.3)

30.4
(19.8)

23.1
(17.8)

−17.4
(−9.6 to −25.1)

−24.7
(−16.6 to −32.8)

−7.3
(−1.1 to −13.6)

<.001 <.001 .02

FSH, mIU/mL 15.3
(22.8)

22.0
(26.6)

29.9
(34.8)

6.7
(10.5-2.9)

14.6
(20.7-8.6)

7.9
(13.9-2.0)

<.001 <.001 .01

LH, mIU/mL 9.4
(9.6)

13.3
(13.6)

15.9
(15.7)

3.9
(6.8-1.1)

6.5
(10.4-2.6)

2.6
(6.7 to −1.5)

.01 <.001 .30

SHBG, μg/mL 4.8
(4.2)

11.4
(7.0)

9.8
(3.4)

6.6
(8.3-4.9)

4.9
(6.1-3.8)

−1.6
(0.2 to −3.4)

<.001 <.001 .08

DHEA-S, μg/dL 118.6
(77.9)

106.1
(55.9)

92.6
(50.4)

−12.4
(7.0 to −31.9)

−26.0
(−5.4 to −46.6)

−13.6
(5.0 to −32.1)

.29 .01 .20

Abbreviations: DHEA-S, dehydroepiandrosterone sulfate; FSH,
follicle-stimulating hormone; LH, luteinizing hormone; SHBG, sex
hormone–binding globulin.

SI conversion factors: To convert estradiol to picomoles per liter, multiply by

3.671; to convert total testosterone to nanomoles per liter, multiply by 0.0347;
to convert FSH and LH to international units per liter, multiply by 1.0; to convert
SHBG to nanomoles per liter, multiply by 8.896; and to convert DHEAS-S to
micromoles per liter, multiply by 0.027.
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ments in functioning 1 year after surgery, comparable to those
women who reported the highest quality of functioning be-
fore surgery. This group of women maintained these improve-
ments through the second postoperative year.

Women also experienced statistically significant improve-
ments in total testosterone, estradiol, follicle-stimulating hor-
mone, luteinizing hormone, and sex hormone–binding globu-
lin levels 1 year after bariatric surgery. Improvements in DHEA-S

levels did not reach statistical significance from baseline to
postoperative year 1 but did from baseline to postoperative year
2. Total testosterone and estradiol are the female reproduc-
tive hormones most commonly associated with sexual behav-
ior, and our observations replicate those from a recent study47

that also found statistically significant reductions in both hor-
mone levels after bariatric surgery. Follicle-stimulating hor-
mone, luteinizing hormone, and sex hormone–binding globu-

Table 3. Change in Psychosocial Measures

Model-Based Estimates,
Mean (SD) Model-Based Mean Changes (95% CI) P Values

Baseline Year 1 Year 2
Year 1 From

Baseline
Year 2 From

Baseline
Year 2 From

Year 1
Year 1 vs
Baseline

Year 2 vs
Baseline

Year 2 vs
Year 1

SF-36

Physical component
summary

36.9
(9.1)

52.1
(6.8)

51.4
(7.3)

15.2
(17.7-12.8)

14.5
(17.2-11.7)

−0.8
(1.8 to −3.3)

<.001 <.001 .76

Mental component
summary

47.9
(10.9)

52.7
(8.9)

51.3
(8.7)

4.8
(7.4-2.1)

3.3
(6.2-0.4)

−1.4
(1.3 to −4.2)

<.001 .02 .43

Physical functioning 38.6
(9.4)

52.8
(6.7)

52.9
(4.8)

14.2
(16.7-11.8)

14.3
(16.7-12.0)

0.1
(2.0 to −1.9)

<.001 <.001 .99

Role-physical 41.2
(11.6)

52.8
(7.0)

51.6
(8.9)

11.5
(14.8-8.3)

10.3
(14.1-6.6)

−1.2
(2.0 to −4.4)

<.001 <.001 .65

Pain 39.8
(8.8)

50.6
(8.7)

49.5
(10.2)

10.8
(13.2 to 8.3)

9.6
(12.6-6.6)

−1.2
(1.9 to −4.2)

<.001 <.001 .64

General health 39.1
(10.0)

53.3
(6.6)

52.3
(8.3)

14.2
(16.6-11.9)

13.2
(16.0-10.4)

−1.0
(1.5 to −3.5)

<.001 <.001 .60

Vitality 37.2
(9.6)

53.0
(9.0)

49.7
(8.7)

15.8
(18.5-13.1)

12.5
(15.4-9.6)

−3.3
(−0.3 to −6.3)

<.001 <.001 .03

Social functioning 44.3
(11.2)

53.0
(8.6)

52.1
(9.1)

8.6
(11.7-5.6)

7.7
(11.1-4.4)

−0.9
(2.2 to −4.1)

<.001 <.001 .77

Role-emotional 47.1
(11.2)

52.0
(8.4)

52.5
(7.9)

5.0
(8.1-1.9)

5.4
(8.6-2.2)

0.4
(3.4 to −2.5)

.001 <.001 .94

Mental health 47.6
(9.6)

52.9
(7.9)

51.2
(8.4)

5.3
(7.7 to 2.9)

3.6
(6.3 to 0.9)

−1.7
(0.9 to −4.3)

<.001 .01 .26

IWQOL-Lite scores

Total IWQOL 45.7
(17.6)

89.5
(11.7)

89.2
(12.0)

43.8
(48.1-39.5)

43.5
(48.1-38.9)

−0.3
(3.6 to −4.2)

<.001 <.001 .98

Work 61.3
(24.1)

93.9
(13.0)

95.5
(9.8)

32.5
(38.1-26.9)

34.1
(39.7-28.5)

1.6
(5.3 to −2.1)

<.001 <.001 .56

Physical function 40.1
(20.7)

91.0
(11.1)

91.0
(10.1)

50.9
(55.6-46.1)

50.9
(55.8-46.0)

0.0
(3.5 to −3.4)

<.001 <.001 >.99

Public distress 57.5
(23.9)

92.3
(13.6)

92.3
(14.0)

34.9
(40.3-29.5)

34.9
(40.6-29.1)

0.0
(4.3 to −4.4)

<.001 <.001 >.99

Sex life 45.8
(27.4)

85.5
(20.1)

85.5
(20.1)

39.8
(46.4-33.2)

39.7
(46.8-32.6)

0.0
(6.3 to −6.4)

<.001 <.001 >.99

Self-esteem 37.4
(26.8)

84.6
(18.3)

83.4
(20.5)

47.1
(53.7-40.6)

46.0
(53.3-38.7)

−1.1
(5.3 to −7.6)

<.001 <.001 .91

BIQOL −0.6
(1.2)

1.3
(1.2)

1.2
(1.0)

1.9
(2.3-1.5)

1.7
(2.1-1.4)

−0.2
(0.2 to −0.6)

<.001 <.001 .61

BSQ 117.6
(29.6)

69.7
(21.2)

75.8
(24.0)

−47.9
(−40.9 to −54.8)

−41.8
(−33.9 to −49.8)

6.0
(13.3 to −1.2)

<.001 <.001 .12

DAS scores

Overall 107.9
(20.8)

115.4
(18.0)

114.5
(21.0)

7.5
(12.2-2.8)

6.6
(12.2-0.9)

−0.9
(4.6 to −6.4)

.001 .02 .92

Consensus 45.4
(7.5)

48.6
(6.6)

48.2
(7.7)

3.3
(5.0-1.5)

2.8
(5.0-0.7)

−0.5
(1.7 to −2.6)

<.001 .01 .87

Satisfaction 37.5
(7.5)

39.2
(6.9)

38.4
(8.4)

1.8
(3.7 to −0.1)

1.0
(3.3 to −1.4)

−0.8
(1.5 to −3.2)

.07 .61 .69

Cohesion 15.5
(4.2)

16.4
(3.9)

16.6
(4.6)

0.9
(2.0 to −0.2)

1.1
(2.4 to −0.3)

0.2
(1.5 to −1.2)

.12 .14 .96

Affectional expression 7.7
(3.1)

8.9
(2.3)

8.7
(3.0)

1.3
(1.9-0.6)

1.1
(1.8-0.3)

−0.2
(0.5 to −0.9)

<.001 .004 .81

BDI-I 9.3
(7.2)

3.8
(4.4)

2.8
(3.5)

−5.5
(−3.8 to −7.1)

−6.5
(−4.8 to −8.2)

−1.0
(0.2 to −2.3)

<.001 <.001 .14

Abbreviations: BDI-I, Beck Depression Inventory–I; BIQOL, Body Image Quality of Life; BSQ, Body Shape Questionnaire; DAS, Dyadic Adjustment scale; IWQOL-Lite,
Impact of Weight on Quality of Life–Lite; SF-36, 36-item Short Form Health Survey.
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lin are most commonly associated with female fertility rather
than sexual functioning. The statistically significant improve-
ments in these hormone levels provide indirect evidence of the
potential impact of surgically induced weight loss on repro-
ductive status, which, for some women, is a primary motiva-
tor for both surgical and nonsurgical weight loss.1

Replicating previous investigations, we found that weight
loss was associated with improvements in psychosocial func-
tioning within the first postoperative year. Women who un-
derwent bariatric surgery reported significant improvements
in all domains of health- and weight-related quality of life.
These observations replicate those of other studies of bariat-
ric surgery patients8,48 but contrast with those of studies of life-
style modification for weight loss,18 in which patients typi-
cally lose less weight and report improvements in the physical
domains of quality of life but not in the mental domains.
Women who underwent bariatric surgery also reported sig-
nificant improvements in body image dissatisfaction, depres-
sive symptoms, and several domains of romantic relation-
ship functioning. These improvements occurred within the first
postoperative year, when patients lost the largest percentage
of their weight, but were well maintained in the second post-
operative year, when the rate of weight loss had slowed. These
observations suggest that improvements in psychosocial func-

tioning occur as patients are losing weight and prior to reach-
ing their maximum weight loss.10

The present study has several limitations. Our sample of
participants was almost exclusively white and had a rela-
tively high level of education. Thus, our ability to comment
on the variables of interest in nonwhite women who undergo
bariatric surgery is limited. Despite the efforts of our study staff
members, as well as the use of honorariums to incentivize the
completion of assessments, we still experienced some loss to
follow-up, in which participants completed some, but not all,
of the study measurements. In addition, in the absence of re-
liable information on menstrual or menopause status, we are
unable to specifically comment on how changes in the sex hor-
mone levels may be associated with menopause status.

In summary, our study provides new information on
changes in sexual functioning, reproductive hormone levels,
and psychosocial functioning in women in the first 2 years
after bariatric surgery. These results suggest that improve-
ments in sexual health may be added to the list of benefits
associated with large weight losses seen with bariatric sur-
gery. Future studies should investigate if these changes
endure over longer periods of time, and they should investi-
gate changes in sexual functioning in men who undergo bar-
iatric surgery.
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