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Abstract
Purpose of Review Obesity is a growing problem worldwide. This review aims to summarize the literature on the effects of
weight on sexual function in both men and women from the past 5 years.
Recent Findings In recent population-based studies of men and women, no relationship between weight and sexual function was
identified. However, in studies of special populations such as women with gestational diabetes, polycystic ovarian syndrome
(PCOS), pelvic organ prolapse, or urinary incontinence, weight affected some aspects of sexual function. In women, surgical, but
not non-surgical, weight loss was associated with resolution of some aspects of sexual dysfunction. In contrast, in men, both
surgical and non-surgical weight loss improved sexual function.
Summary Weight plays a role in sexual dysfunction in both men and women. Bariatric surgery is linked to improved sexual
function in both genders. However, more work is needed to fully understand the relationship between weight and sexual function.

Keywords Sexual dysfunction . Bariatric surgery . Female sexual dysfunction .Weight .Weight loss

Introduction

The proportion of individuals who are overweight or
obese, which is defined as a body mass index (BMI)
25–29.9 kg/m2 and ≥ 30 kg/m2 respectively, is increasing.
Within the USA, the rate of obesity reached nearly 40% in
adults in 2015–2016 [1]. Increased weight has been iden-
tified as a risk factor for a number of diseases including
heart disease, stroke, type 2 diabetes mellitus, sleep ap-
nea, infertility, and some forms of cancer [2]. Available
data on the effect of excess weight on sexual function are
less abundant. However, weight has been hypothesized to

have a negative impact on sexual function via hormonal,
metabolic, and psychological parameters [3, 4].

In order to quantify sexual dysfunction in men, the
International Index of Erectile Function (IIEF), a survey val-
idated across cultures, is considered the gold standard. It con-
tains five domains: erectile function, orgasmic function, sex-
ual desire, intercourse satisfaction, and overall satisfaction [5,
6]. Currently, the best tool for evaluating female sexual dys-
function (FSD) is considered to be the Female Sexual
Function Index (FSFI), a self-report survey validated across
several languages [7]. It contains six subcategories: desire,
arousal, lubrication, orgasm, satisfaction, and pain [8].

A handful of reviews have investigated the relationship
between weight and sexual function [9–11]. We aim to update
the literature with a review of the literature published during
the past 5 years.

Methods

A PubMed search was performed for all English articles pub-
lished between January 2013 and August 2018 using the fol-
lowing search terms and their combinations: male sexual func-
tion, female sexual function, sexual dysfunction, erectile dys-
function, weight, weight loss, obese, overweight, and bariat-
ric. Articles were included if they assessed the impact of
weight on sexual function.
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Weight and Sexual Function in Men

In a 2017 study by Steffen et al. of 474 men seeking bariatric
surgery, sexual function was measured using a survey based
on The Sexual Function Questionnaire. Additionally, weight-
related sexual quality of life was assessed using the Impact of
Weight on Quality of Life-Lite (IWQOL-lite) survey. Body
mass index (BMI) was associated with higher degree of phys-
ical health limiting sexual activity (p = 0.01) and lower
IWQOL-lite sexual life score (p 0.02), but not frequency of
sexual desire (p = 0.37), frequency of sexual activity (p =
0.86), or satisfaction with sex life (p = 0.54) [12••] (Table 1).

Weight and Sexual Function in Women

Several studies have investigated the relationship between
weight and sexual function in women without finding a rela-
tionship between the two. In the same Steffen et al. study
discussed earlier, 1751 women were given a questionnaire
based on the FSFI. BMI was associated with women reporting
physical health limiting sexual activity (p = 0.004) but not
frequency of sexual desire (p = 0.16), frequency of sexual ac-
tivity (p = 0.19), satisfaction with sex life (p = 0.19), or
IWQOL-lite sexual life score (p = 0.58) [12••]. In a 2013
cross-sectional study of 193 women, Erbil et al. used the
FSFI and body image scale (BIS), finding no effect of being
overweight or obese on total FSFI score (p = 0.395) or any
individual domain scores. However, a BMI ≥ 25 kg/m2 was
associated with lower BIS score than BMI < 25 kg/m2 (p =

0.007). In turn, lower BIS score was associated with worse
total FSFI scores as well as lower desire, arousal, lubrication,
orgasm, and satisfaction (p = 0.001 for all) scores, but not pain
scores (p = 0.547). Thus, the authors concluded that BMI
alone does not affect sexual function, but high BMI can result
in lower body image, which can affect sexual functioning in
significant ways [13]. Javadnoori et al. studied 330 fertile
women in Iran using the FSFI. The authors found no differ-
ence in mean FSFI scores between subjects with normal BMI
and overweight ones (p = 0.756). Additionally, there were no
significant differences in any domain scores between the two
groups [14] (Table 2).

Costa et al. investigated the role of waist circumference in
orgasm in 120 Portuguese women. When controlling for age,
social desirability, relationship status, and cohabitation status,
waist circumference was inversely related to likelihood of
vaginal orgasm (r = − 0.18, p = 0.05). However, orgasm from
clitoral stimulation during penile-vaginal intercourse was not
related to waist circumference (p = 0.08). The authors hypoth-
esized that this difference was not due to any anthropomor-
phic, hormonal, or metabolic difference in the women studied,
but instead higher weight resulted in decreased attractiveness
and thus male partners were not able to sustain an erection for
long enough to bring the female partner to vaginal orgasm.
The authors theorized that clitoral orgasm was not affected
due to the relative lack of necessity for penile-vaginal sex to
induce clitoral orgasm [15]. However, no additional evidence
exists to support this hypothesis.

In all, recent population-based studies found no effect of
BMI on sexual function with the exception of Costa et al. who

Table 1 Summary of articles on weight and male sexual function. “✓”
indicates significant relationship between weight and variable. “×”
indicates no significant relationship between weight and variable. “-”

indicates variable not investigated or reported. Single asterisk indicates
IWQOL-Lite but not IIEF was used

Author Study group N IIEF Intercourse
satisfaction

Desire Erectile
function

Orgasm Overall
satisfaction

Weight and sexual function

Steffen et al. Men seeking bariatric
surgery

474 ✓* - × - - ×

Non-surgical weight loss

Collins et al. Men with diet/exercise
resources vs control

96 experimental vs 39
controls

✓ - - - - -

Moran et al. Men on weight loss diet 118 ✓ - - × - -

Bariatric surgery

Kun et al. Bariatric surgery
patients

39 (baseline vs 1 year
post-op)

✓ - - - - -

Efthymiou
et al.

Bariatric surgery
patients

30 (baseline vs 1 year
post-op)

- ✓ ✓ ✓ × ✓

Groutz et al.
2017

Bariatric surgery
patients

55 (baseline vs 3 months
post-op)

- ✓ × ✓ × ✓

Mora et al.
2017

Bariatric surgery
patients

39 (baseline vs 1 year
post-op)

✓ × ✓ ✓ × ✓
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found an inverse relationship between vaginal orgasm and
waist circumference [15]. However, it is important to ac-
knowledge that older studies show more heterogeneity with
several studies failing to find a relationship between obesity
and FSD [16, 17, 18, 19], while others found increased sexual
dysfunction in overweight or obese women [20–22].

Special Populations

Several studies have examined the effect of weight on specific
populations. Ribeiro et al. performed a cross-sectional study of
143 women in the third trimester of pregnancy with gestational
diabetes. Of these, 67 had a normal pre-pregnancyweight while
76 had been overweight or obese prior to pregnancy. The au-
thors found that those who were overweight before pregnancy
were at increased risk for sexual dysfunction symptoms, de-
fined as a FSFI score ≤ 26, when compared to normal pre-
pregnancy weight peers (p = 0.038). The mean FSFI score
was lower in the overweight/obese group compared to the nor-
mal weight group (21.7 ± 9.2 vs 24.9 ± 8.0, p = 0.029).

Additionally, women who were overweight/obese before preg-
nancy had lower scores in the desire and lubrication domains
(p = 0.007 and 0.023 respectively). No significant differences in
pain (p = 0.251), satisfaction (p = 0.118), orgasm (p = 0.210), or
arousal (p = 0.052) domain scores were observed, although the
arousal score approached significance. However, this study is
difficult to extrapolate to the whole population in light of the
niche population studied, especially given that this group had
several reasons to have sexual dysfunction including hormonal
and anthropomorphic changes associated with third trimester
pregnancy, and metabolic changes associated with diabetes
[23]. In a 2018 study of women with pelvic organ prolapse
and/or incontinence, 187 non-obese women were compared
to 200 obese women. Sexual function was studied using the
Pelvic Organ Prolapse/Urinary Incontinence Sexual Function
Questionnaire (PISQ-12), a validated instrument for measuring
sexual function [24]. Significant differences were observed in
PISQ-12 score between obese and non-obese women, even
when controlling for several confounding factors including
age, education, type of incontinence, and frequency of inconti-
nence (p < 0.05). Further, higher BMI was correlated with

Table 2 Summary of articles on weight and female sexual function.
“✓” indicates significant relationship between weight and variable. “×”
indicates no significant relationship between weight and variable. “-”
indicates variable not investigated or reported. Single asterisk indicates

survey based on FSFI but not FSFI was used. Double asterisks indicate
PISQ-12 but not FSFIwas used. Triple asterisks indicate that variable was
significant at 2 years but not at 1 year

Study group N FSFI Arousal Pain Desire Lubrication Orgasm Satisfaction

Weight and sexual function

Erbil et al. Women at a OB/GYN clinic 193 × × × × × × ×

Javadnoori
et al.

Iranian women 330 × × × × × × ×

Steffen et al. Women seeking bariatric
surgery

1751 ×* – – × – – ×

Special groups

Ribeiro et al. Third trimester women with
gestational diabetes

67 normal weight vs 76
overweight pre-pregnancy

✓ × × ✓ ✓ × ×

Bilgic et al. Women with pelvic organ
prolapse and/or urinary
incontinence

187 non-obese vs 200 obese
women

✓** - - - - - -

Benetti-Pinto
et al.

Women with PCOS 56 women with PCOS VS 102
control

✓ × × × × × ✓

Non-surgical weight loss

wing et al. Women with type 2 diabetes 375 women randomized to
intensive lifestyle intervention
vs control

× × × × ✓ × ×

Bariatric surgery

Efthymiou
et al.

Bariatric surgery patients 50 (baseline vs 12 months
post-op)

✓ ✓ ✓ ✓ ✓ ✓ ✓

Hernandez
Hernandez
et al.

Bariatric surgery patients 80 (baseline vs 6 and 12 months
post-op)

✓ ✓ ✓ ✓ ✓ ✓ ✓

Sarwer et al. Bariatric surgery patients 106 (baseline vs 1 and 2 years
post-op)

✓ ✓*** × ✓ ✓*** × ✓

Janik et al. Bariatric surgery patients 153 post-op vs 23 controls × ✓ × ✓ × × ×
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lower PISQ-12 score (r = − 0.181, p < 0.001), suggesting worse
symptoms in overweight women [25]. Benetti-Pinto et al. in-
vestigated the relationship between weight and sexual function
in women with polycystic ovarian syndrome (PCOS), compar-
ing 56 women with PCOS and 102 healthy control women.
BMI was significantly different between the two groups (31.9
± 8.5 vs 28.5 ± 5.4 kg/m2, p < 0.02). In the PCOS group, sig-
nificantly lower scores in arousal (p = 0.03), lubrication (p =
0.04), satisfaction (p = 0.001), pain (p = 0.01), and total FSFI
score (p = 0.005) were observed. However, when controlling
for age differences between the two groups, only satisfaction
(p = 0.002) and total FSFI score remained significant (p = 0.02).
When controlling for age, orgasm was negatively correlated to
BMI (r = − 0.225, p = 0.02); all other domains and total FSFI
scores were not correlated with BMI [26]. Studies of specific
groups indicate that even with additional comorbidities or med-
ical conditions, weight remains a factor in determining sexual
functioning in women (Table 2).

Effects of Weight Loss on Sexual Function

Another avenue that researchers have used to determine the
effects of weight on sexual function is studies comparing sex-
ual function in patients before and after weight loss. Four such
studies have been published recently: two in men, one in
women, and one including both sexes.

Effects of Non-Surgical Weight Loss on Sexual
Function: Men

Both weight loss studies in men were randomized controlled
trials. In the first, Collins et al. randomized 145 overweight or
obese men to an experimental group that received the Self Help
Exercise and Diet Using IT (SHED IT) resources and a control
group that was added to the wait list for the program. The IIEF
was administered at baseline and 6 months. The experimental
group lost significantly more weight than the control group
(p < 0.05). Men in the SHED-IT program had a significant
increase in IIEF score compared to control men over the 6-
month study period (+ 1.4 points; 95% CI 0.3–2.4, p =
0.018). When focusing on the subset of men who began the
study with erectile dysfunction (ED), the effect was even more
pronounced (+ 4.2 points, 95% CI 1.7–6.6, p = 0.004).
Unfortunately, IIEF domain scores were not reported [27].
Importantly, the “noseebo” effect could be at play in this study
due to the use of wait list patients as controls, potentially
resulting in lower scores within the “control” group and
overstating of the effect of the treatment. In a randomized con-
trolled study, 118 overweight and obese men were given either
an energy-restricted higher protein, a low fat diet, or a higher
carb; low fat diet to determine if the type of weight loss diet
affected sexual function. Subjects were followed for 52 weeks,

which included 12 weeks of weight loss and 40 weeks of
weight maintenance. Participants lost a significant amount of
weight during the “weight loss” portion of the study (− 8.9 ±
0.4 lbs, p < 0.001) and overall (− 10.5 ± 0.8 lbs, p < 0.001). No
significant difference in weight between the two groups was
observed over the study period, (p = 0.924). However, an in-
crease in total IIEF score in both groups (p = 0.017) at 12weeks
with no significant difference between the two groups was
observed (p = 0.76). Furthermore, there was no significant dif-
ference in erectile function at either 12 or 52 weeks. Other
domains of the IIEF were not reported [28•] (Table 1).

Effects of Non-Surgical Weight Loss on Sexual
Function: Women

Wing et al. performed a multicenter randomized control trial
of women with type 2 diabetes as part of the Look AHEAD
study. Three hundred seventy-five women participated in the
sexual function ancillary sub-study in which one group was
given intensive lifestyle intervention while the control group
was given only diabetes support and education. The FSFI
questionnaire was administered at baseline and 1 year. At
baseline, women in both groups had significantly lower total
FSFI and all domain scores compared to a group of healthy
women of a similar age (p < 0.001 for all). However, at base-
line, BMI was not significantly associated with FSD
(p > 0.05). At 1 year, the intervention group had lost signifi-
cantly more weight than the control group (p < 0.0001), and
had a small increase in total FSFI score compared with a small
decrease in the control group though these differences were
not significant (+ 1.1 vs − 0.09 points, p = 0.073) With regard
to differences in FSFI domain scores, a significant difference
was only observed in the lubrication domain (p = 0.02).
However, if only women who had FSD at baseline were ex-
amined, there were significant differences in total FSFI (p =
0.01) and all domain scores (p < 0.05 for all) except the satis-
faction domain. When controlling for parameters such as race
and depression, the only variable associated with an increased
likelihood of women with FSD remaining sexually active at
1 year was amount of weight lost (OR 1.149; 95% CI, 1.018–
1.297, p = 0.025) [29] (Table 2).

Effects of Non-Surgical Weight Loss on Sexual
Function: Women and Men

A multicenter randomized controlled trial compared naltrex-
one/bupropion, an FDA-approved weight loss drug, plus a
lifestyle program to a control group with minimal lifestyle
intervention. Over the 26-week study period, the experimental
group lost significantly more weight than the control group
(p < 0.0001). Sexual function was determined by Arizona
Sexual Experiences Scale (ASEX) score, with dysfunction
defined as a total score ≥ 19, any individual score ≥ 5, or three
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individual scores ≥ 4. Of those participants with sexual dys-
function at baseline, 19% of the control group versus 58% of
experimental group no longer met the criteria [30•].

Effects of Bariatric Surgery Weight Loss
on Sexual Function

Several studies use bariatric surgery patients—most common-
ly comparing pre-operative to post-operative survey results of
the same patients—as a method to investigate the relationship
between sexual function and weight. This study design has the
unique advantage of comparing the same patients at drastical-
ly different weights within a short timeframe.

Effects of Bariatric Surgery Weight Loss on Sexual
Function: Men

Four similarly sized studies investigated the effect of bariatric
surgery and the subsequent resulting weight loss on sexual
function in men, but reported slightly different outcomes. All
of these studies compared IIEF scores at baseline and post-
operatively. The shortest duration study was of 55 obese
Israeli men who underwent sleeve gastrectomy. As expected,
participants lost a significant amount of weight (p < 0.001).
When comparing the cohort on a whole, significant increases
in scores of erectile function (p = 0.02), intercourse satisfaction
(p = 0.01), and overall satisfaction (p = 0.02) domains were
observed. No significant differences in orgasmic function and
sexual desire domain scores were observed. However, when
data were analyzed using a paired t test for the 39 sexually
active participants, significant score increases were observed
in all IIEF domains (p < 0.045 for all) [31••]. The three remain-
ing studies compared baseline to 1-year post-operative IIEF
scores. In a study of 30 obese men who underwent Roux-en-
Y, biliary pancreatic diversion with Roux-en-Y reconstruction,
or sleeve gastrectomy, Efthymiou et al. found a significant
increase in total satisfaction (p < 0.001), contact satisfaction
(p < 0.001), desire (p = 0.001), and erectile function (p =
0.002) domain scores post-operatively. However, multivariate
and univariate analysis showed that BMI improvement was not
significantly associated with improvement in sexual satisfac-
tion [32••]. Similarly, Mora et al. studied sexual function of 39
obese men at baseline and 1 year after bariatric surgery. At
baseline, an inverse correlation between total IIEF score and
weight (r = − 0.516, p = 0.001) was observed. Participants had
a significant decrease in weight, BMI, and waist circumference
(p < 0.001 for all), as well as a significant increase in IIEF score
(p = 0.006). On bivariate analysis, weight (r = 0.562, p <
0.001), waist circumference (r = 0.460, p = 0.006), and BMI
(r = 0.363, p < 0.001) were all associated with changes in IIEF
score. No correlation with hormonal or metabolic factors and
changes in IIEF were observed. When investigating IIEF

domain scores, significant increases in erectile function, sexual
desire, and overall satisfaction domain scores were observed
(p = 0.002, 0.013, and 0.047 respectively), while no differ-
ences in orgasmic function or intercourse satisfaction were
seen. No changes in the rates of severe dysfunction in each
of the IIEF domains were observed (p > 0.477 for all) [33].
Finally, Kun et al. studied 39 obese menwho underwent Roux-
en-Y surgery and had IIEF scores < 21 at baseline, with IIEF
testing repeated 1 year post-operatively. Men lost a significant
amount of weight during the study (BMI 41.2 ± 8.5 vs 32.1 ±
7.3 kg/m2, p = 0.013). A significant increase in mean IIEF-5
score at 1-year post surgery was observed when compared to
baseline (p = 0.004). However, percent of excess weight lost
was not correlated with increase in IIEF score (p = 0.213) [34].
In all, studies of bariatric surgery in men observe an increase in
overall satisfaction and erectile function with none finding an
impact on orgasm. The effects on intercourse and desire do-
mains were mixed (Table 1).

Effects of Bariatric Surgery Weight Loss on Sexual
Functioning: Women

Four studies investigate the effect of weight loss through bar-
iatric surgery on female sexual function. Three of these use
pre- and post-operative data from the same patients, while one
compares post-operative patients to unrelated pre-operative
controls. Efthymiou et al. prospectively studied 50 obese
women who underwent Roux-en-Y, biliary pancreatic diver-
sion with Roux-en-Y reconstruction or sleeve gastrectomy.
Participants lost a significant amount of weight (p < 0.0005)
and all domains of the FSFI (desire p < 0.001, arousal p <
0.001, lubrication p = 0.005, orgasm p = 0.001, pain p =
0.021) and total FSFI score (p = 0.001) increased at 1 year
when compared to baseline values [32••]. In another prospec-
tive study of morbidly obese women with FSD, Hernandez
found that total FSFI increased significantly at 6 and
12 months post-surgically (p < 0.001 for both). Additionally,
scores for all domains of the FSFI significantly improved (p <
0.001). At 12 months, 100% of FSD resolved in all partici-
pants [3]. In a prospective cohort study, Sarwer et al. used data
from the Longitudinal Assessment of Bariatric Surgery
(LABS) consortium, which included 106 women undergoing
Roux-en-Y or adjustable gastric banding bariatric surgery.
One year after surgery, participants had a significant increase
in total FSFI (p = 0.04) and desire (p < 0.001) and satisfaction
(p < 0.001) domain scores. At 2 years post-op, a continued
increase in total FSFI, satisfaction and desire (p = 0.002, p =
0.002, and p < 0.001 respectively) domain scores was ob-
served, with arousal (p = 0.01) and lubrication (p = 0.045)
domains also increasing when compared to baseline. No sig-
nificant changes in other FSFI domain scores were observed
[35]. A later study by the same authors followed the same
patients to 4 years post-surgery. At year 3, total FSFI, arousal,
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desire, and satisfaction (p = 0.01, 0.02, 0.01, and 0.001 respec-
tively) remained significantly increased from baseline levels.
Lubrication, orgasm, and pain were not significantly different
than baseline (p = 0.14, 0.06, and 0.17 respectively). At year
4, sexual function deteriorated, with no domains significantly
improved from baseline (p > 0.05 for all) [36]. A cross-
sectional study comparing 153 women 12–18 months after
bariatric surgery, sleeve gastrectomy, or Roux-en-Y, to a con-
trol group that consisted of 23 pre-operative bariatric surgery
patients found no difference in total FSFI (p = 0.44), lubrica-
tion (p = 0.25), orgasm (p = 0.67), satisfaction (p = 0.91), or
pain domain scores (p = 0.21). However, significantly higher
desire and arousal scores (both < 0.01) were observed in the
post-operative group, which also had a significant negative
correlation between BMI and FSFI (r = − 0.697, p <
0.0001). However, no relationship was seen between BMI
and FSFI in the pre-operative group (r = − 0.362, p = 0.15)
[37]. With the exception of the Janik et al. study, which is the
only study that did not use the same patients for pre- and post-
operative data, all studies found increases in total FSFI, arous-
al, desire, and satisfaction domain scores post-operatively.
However, studies differed on the effect of bariatric weight loss
surgery on pain and orgasm (Table 2).

Mechanism of Sexual Dysfunction in Obese
Men

The mechanism by which obesity results in sexual dysfunc-
tion is not clearly delineated. However, insulin resistance, sex
hormone level derangements, peripheral vascular disease,
low-grade systemic inflammation, depression, sleep apnea,
and medication use for disorder associated with obesity such
as antidepressants and antihypertensive have all been indicat-
ed [12••, 31••, 33]. Sex hormone imbalance has been of recent
interest. Moran et al. investigated diet-based weight loss, ob-
serving significant changes in total testosterone, sex hormone
binding globulin (SHBG), and calculated free testosterone
(p < 0.001) along with significant changes in total IIEF score
(p = 0.017) in men who lost weight via energy restricted diet.
However, the authors did not correlate the changes in hor-
mones to changes in sexual function [28•].

Mora et al. performed the most complete investigation to
date into the relationship between sex hormones and sexual
function in men who underwent bariatric surgery. As de-
scribed above, 39 men were studied and only total IIEF, erec-
tile function, sexual desire, and overall satisfaction were sig-
nificantly increased at 1 year post-operative (p < 0.05).
Additionally, men had significant improvements in total tes-
tosterone, free testosterone, bioavailable testosterone, SHBG,
and follicle stimulating hormone (FSH) (p < 0.001 for all) but
not estradiol or luteinizing hormone (LH) (p = 0.2 and 0.35
respectively). However, only sexual desire and free

testosteronewere correlated (r = 0.412, p = 0.015). Even when
considering multiple metabolic factors in multiple regression
analysis, other hormonal changes were not associated with
changes in sexual function [33].

Kun et al. investigated the effect of bariatric surgery on
endothelial function via the L-arginine test which was quanti-
fied using a 0–10-point score and corporal cavernosal peak
systolic velocity. Both endothelial function and cavernosal
peak systolic velocity indicators of penile vascular dysfunc-
tion. At 1-year post-bariatric surgery, men had a significant
increase in cavernosal peak systolic velocity (23 ± 8.4 vs 37 ±
11.6 cm/s, p = 0.002) and endothelial function (6.1 ± 2.1 vs
8.2 ± 2.3 points, p = 0.008) when compared to baseline [34].

In all, both sex hormones and endothelial function appear
to mediate at least some of the effects of obesity on sexual
function; however, the exact link between sex hormones and
sexual function remains elusive.

Mechanism of Sexual Dysfunction in Obese
Women

Some studies have investigated the relationship between sex
hormones, weight, and sexual function. Kadioglu et al. com-
pared obese women to healthy controls, observing significant
differences in free testosterone levels between the two groups
(p = 0.02). However, LH (p = 0.21), FSH (p = 0.06), estradiol
(p = 0.90), and dehydroepiandrosterone (DHEA) (p = 0.16)
were not significantly different between the two groups. Free
testosterone was negatively correlated with total FSFI (r = −
0.329, p = 0.02), lubrication (r = − 0.329, p = 0.002), orgasm
(r = − 0.345, p = 0.001), satisfaction (r = − 0.272, p = 0.01),
and pain (r = − 0.364, p = 0.001). However, it was not associ-
ated with desire (p = 0.64) or arousal (p = 0.06). Total testos-
terone was negatively correlated with orgasm (r = − 0.251,
p = 0.02) [18]. Similarly, Yaylali et al. compared obese women
to controls with respect to sexual function and sex hormone
levels including free testosterone, total testosterone, estradiol,
SHBG, FSH, LH, prolactin, and DHEA-S. Total testosterone
levels were negatively correlated to the satisfaction domain of
the FSFI (r = − 0.385). However, no further correlations were
observed between the hormones investigated and FSFI total or
domain scores [19].

Sarwer et al. investigated the relationship between hor-
mone levels, psychosocial factors, obesity, and sexual func-
tion. They used questionnaires including Impact of Weight on
Quality of Life-Lite (IWQOL-Lite), which measures how
weight impacts work, physical function, public distress, sex
life, and self-esteem; The Body Image Quality of Life
Inventory (BIQOL), which shows how body image effects
several aspects of life; The Body Shape Questionnaire
(BSQ), which measures opinion on body shape; and Beck’s
Depression Inventory (BDI), which measures depressive
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symptoms. They found a significant decrease in estradiol and
total testosterone at years 1 and 2 compared to baseline
(p < 0.01). Testosterone levels remained significantly different
than pre-operative in years 3 and 4 (p < 0.001). However,
estradiol increased in years 3 and 4 to levels that exceeded
pre-operative levels (p > 0.05). Significant increase in FSH,
LH, and SHBG at years 1–4 compared to baseline
(p < 0.01). DHEA-S was not significantly different from base-
line at year 1 (p = 0.29) but significantly increased at years 2–4
when compared to baseline (p < 0.01). In all 4 years, there
was significant increase in IWQOL-Lite scores in all domains
including sex life (p < 0.001 for all). Women reported better
satisfaction with body shape via BSQ, and BIQOL and fewer
depressive symptoms via BDI, at all time points when
compared to baseline levels (p < 0.001 for all) [35, 36].
Thus, along with increased sexual function in several domains
of FSFI as reported above, obese women who underwent
bariatric surgery had normalization of some sex hormones
along with psychological benefits including improved body
image and decreased depression. However, exact relation-
ships between hormonal and emotional factors and sexual
function are not completely delineated. It is important to
note that while sexual function declined at post-operative
year 4, sex hormone levels, depressive symptoms, self-es-
teem, and body shape satisfaction did not see the same
decline.

Several other studies in women have found a link between
psychosocial factors and sexual dysfunction. Wing et al. found
a decrease in depression as measured by BDI was correlated
with improvement in sexual function (OR = 1.54, p-0.005) in
229 women who lost weight through intensive lifestyle chang-
es [29]. Erbil et al. evaluated body image with the body image
score (BIS) in a cross-sectional study of 193 women. They
found a negative correlation between BIS and BMI (r = −
0.157, p = 0.029). Additionally, there was a positive correlation
between BIS and FSFI total (r = 0.343), desire (r = 0.351),
arousal (r = 0.335), lubrication (r = 0.242), orgasm (r =
0.335), and satisfaction (r = 0.339), all p < 0.001. However,
there was no significant relationship between BIS and pain
(r = 0.044, p > 0.05) [13].

In women, psychosocial factors including body image and
depression along with sex hormones have been shown to play
a role in mediated weight related sexual dysfunction.

Conclusions

Most recent studies show a relationship between weight and
sexual function, but leave several details of the relationship
unclear. Bariatric surgery is linked with resolution of sexual
dysfunction in men with the exception of orgasm. In women,
several studies have found bariatric surgery resulted in a de-
crease in FSD. However, non-surgical weight loss studies and

studies comparing obese/overweight women to control popu-
lations have not shown a decrease in FSD despite a decrease in
weight.

The mechanisms by which excess weight results in sexual
dysfunction are not completely elucidated in either men or
women. In men, some sex hormone levels change after weight
loss, but only free testosterone is correlated with sexual func-
tion. Additionally, endothelial dysfunction appears to be re-
sponsible for at least some weight-related sexual dysfunction
in men. In women, psychosocial factors such as depressive
symptoms and body image play a role in weight related sexual
dysfunction. In women, testosterone levels have also been
correlated to sexual function.

More research is needed to determine if bariatric surgery
alone or the weight loss resulting from bariatric surgery is the
driver for improvements in sexual function in these patients.
Studies comparing bariatric surgery patients who lose weight to
those that fail to lose weight could shed important light on the
interplay between weight loss, bariatric surgery, and sexual
function. Furthermore, additional work is needed to fully eluci-
date the interplay between the hormonal, metabolic and psycho-
social changes that result from increased weight and sexual
function.
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