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variables; the search terms included “weight loss”, “bariatric surgery”, “no surgery weight loss”, and

“female sexual function”. We compared the female sexual function index (FSFI) scores before and after

weight loss through bariatric surgery or exercise.

Results: Ten studies comprising a total of 494 patients met the inclusion criteria. The data synthesized

from these studies indicated that weight loss improved the total FSFI score (p < 0.00001) and the score on

some individual items—desire (p<0.00001); arousal (p=0.0005); lubrication (p=0.01); orgasm

(p<0.0001); and satisfaction (p=0.0004)—but did not ameliorate pain experienced by women during

sex (p=0.18).

Conclusion: Weight loss through bariatric surgery or exercise is beneficial for sexual function in

overweight women, according to the data analyzed from ten studies.

© 2019 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction women has increased by 44% [1]. The number of individuals with
obesity has doubled recently and was over 600 million in 2014,
The worldwide prevalence of obesity is becoming significant. according to the estimation of the World Health Organization

Over the past decades, the frequency of severe obesity among (WHO) [2], and is expected to be 60% of the world population in
2030(3]. Obesity is accompanied by many comorbidities, including
type 2 diabetes, hypertension, heart disease, hyperlipidemia, and

- obstructive sleep apnea [4]. More importantly, the prevalence of

Abbreviations: FSFI, female sexual function index; MD, mean difference; Cl, sexual dysfunction in women with obesity is high and varies
confidence interval; WHO, World Health Organization; RR, relative risk. according to social and cultural factors, reaching up to 80% in some

* Corresponding authors at: Department of Urology, West China Hospital of . . .
Sichuan University, No. 37 Guoxue Xiang, Chengdu, 610041, Sichuan, China. populations [5-8]. However, weight loss, typically through

E-mail addresses: weiqiang933@126.com (Q. Wei), wycleflue@163.com (L. Yang) bariatric surgery, is associated with improvements in many
aspects, including morbidity, mortality, and psychosocial status,
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in both men and women [9]. Moreover, some research has focused
on the improvement of female sexual function after weight loss
[10-18]. However, controversy on this topic remains, so we
performed this meta-analysis to obtain a better understanding of
the impact of weight loss on female sexual function.

Methods

This meta-analysis was designed in accordance with COCHRANE
guidelines. We searched the following databases: PubMed (updated
to current), Embase® (updated to current), the Cochrane Central
Register of Controlled Trials, and the Cochrane Database of
Systematic Reviews. The initial search process was designed to find
all trials involving the terms “weight loss”, “bariatric surgery”, “no
surgery weightloss”,and “female sexual function”. Only publications
in English were included. The study inclusion criteria were as
follows: 1) Studies compared female sexual function before and after
weightloss using the female sexual function index (FSFI) scores were
included, whereas other comparisons would be excluded; 2) Studies
that defined sexual activity as self-reported partnered sexual
intercourse occurring 6 months before bariatric surgery or start of
weight loss through exercise were included. No cutoff value for the
minimal frequency of sexual encounters was used to define the state
of being sexually active. The patient inclusion criteria were as
follows: 1) women’s BMI of over 27, 2) females were involved in a
relationship that included sexual activity of at least 12 months’
duration. The exclusion criteria included: 1) previous or ongoing
surgery or pelvic radiotherapy, 2) a history of neurological diseases,
3) the absence of sexual activity 6 months before surgery, and other
pelvic floor disorders may affect the sexual function. All of the
included and exclude standards are showed at Table 1. The quality of
the studies included was determined according to the Cochrane
Collaboration Reviewer’s Handbook and the Quality of Reporting of
Meta-analysis guidelines [19,20]. The assessment tool contained six
core items: random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting and other
bias. Each study classified as having a low, unclear, or high risk of bias
was resolved by a third author. All of the included studies were also
evaluated using the Jadad scale, and the trials were considered to be
of high quality if the Jadad score was >3 and low quality if the score
was < 2 [21]. Publication bias was evaluated using a funnel plot. In
addition, a sensitivity analysis was performed if low-quality trials
were included in the analysis.

We divided patients into two groups before and after weight
loss in this meta-analysis. The outcome measures were based on
the female sexual function index (FSFI) scores. The FSFI assesses
female sexual function through 19 questions graded on a scale of
0-5 points, which encompass 6 domains: desire (questions 1 and
2), arousal (questions 3 through 6), lubrication (questions 7
through 10), orgasm (questions 11 through 13), satisfaction
(questions 14 through 16), and pain (questions 17 through 19).
The sum of each individual domain score is obtained, and the
values of each domain are then assigned different weights to
obtain a maximum final score of 36. Scores below 26.55 indicate

Table 1
included and excluded standards of patients and studies.

sexual dysfunction. Therefore, we included not only the total score
but also the scores for each of the six domains.

Data were extracted independently by two authors using a
predesigned data extraction form. The data extracted included the
data source, eligibility criteria, methods, participant character-
istics, interventions, and results. RevMan 5.1.4 software was used
to extract the data from the included studies. Continuous
outcomes are presented as the weighted mean difference (MD)
with a 95% confidence interval (CI). Dichotomous data are
presented as the relative risk (RR) with a 95% CI. The choice
between fixed effects and random effects methods in this meta-
analysis was based on the following rules: the fixed effects method
was used to combine the results in conditions under which the
heterogeneity was not significant, and the random-effects method
was applied when heterogeneity was present. Statistical hetero-
geneity among the trials was evaluated using the I? test, with
significance set at p <0.05. Publication bias was evaluated using a
funnel plot. In addition, a sensitivity analysis was performed if low-
quality trials were included in the analysis.

Results

A total of 1546 reports were initially identified after we searched
the database. The study of Aversa et al. included two groups [ 16]: first
is those who lost weight through exercise, and the other is those who
did so through surgery. Patients in other studies all used surgery to
lose weight. As Fig. 1 shows, after redundant publications, reviews
and meta-analyses were removed, the titles and abstracts of
unrelated records were scanned, and the full texts were read. Ten
publicationsinvolving 494 patients were included in this study; all of
the women in those studies lost weight through bariatric surgery or
exercise. The conditions of these studies and the clinical details of the
patients are presented in Table 2. All of the included trials were
assessed by Jadad score for quality; 9 (90%) trials were graded as high
quality, and only one (10%) trials were graded as low quality.

All ten studies compared the total FSFI scores of the included
women before and after weight loss, as shown in Table 3. The
follow-up periods ranged from 4 months to 6 years. Initially, the
results showed that the FSFI score can significantly increase after
weight loss in obese women (MD, -4.07; 95% CI, -5.85 to -2.30; p
<0.00001; Fig. 2a). Of the individual FSFI items also compared in
this study, nine studies compared the scores for individual FSFI
domains, including desire, arousal, lubrication, orgasm, and
satisfaction. We thus analyzed these items separately to better
understand the impact of weight loss on the sexual function. First,
we extracted the data for the desire domain and found that the
desire score significantly improved after weight loss (MD, -0.54;
95% (I, -0.72 to -0.37; p <0.00001; Fig. 2b). Second, we compared
the arousal domain before and after weight loss and found that the
arousal score improved when women acquired a thinner shape
(MD, -0.85; 95% (I, -1.32 to -0.37; p=0.0005; Fig. 2c). Third, we
analyzed the change in lubrication in women after weight loss, and
the results showed it also improved (MD, -0.71; 95% CI, -1.26 to
-0.15; p=0.01; Fig. 2d). Fourth, the orgasm score was also analyzed,
and the results showed that the orgasm score significantly

Included standards

Excluded standards

Women’s BMI of over 27
Patients who have more than 12 months’ sexual activity
Studies compared female sexual function used FSFI

Sexual function recorded at 6 months before bariatric surgery or start of weight loss

Previous or ongoing surgery or pelvic radiotherapy
History of neurological diseases

Absence of sexual activity 6 months before surgery

Other pelvic floor disorders may affect the sexual function

FSFI=Female Sexual Function Index.
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Fig. 1. The search flow diagram.

Table 2

Baseline characteristics of women before loss weight.
Research Year Quality No. Age Follow Pre-FSFI Pre-desire Pre- Pre-lubrication Pre- Pre- Pre-

up time arousal orgasm satisfaction pain

Sarwer 2018 High 106 41 4 years 206+109 3.2+2.0 37423 28+13 34424 35419 41425
Oliveira 2018 High 62 36.8+9.5 6 months 2284222 3.6+3 3.6+35 41+39 34+38 36+34 4.8+4.2
Janik 2015 High 23 41490 18 months 26.9+275 42436 3.9+42 51451 48+44 48+47 6.0+4.8
Goitein 2015 High 34 384+091 6 months 24.0+9.6 3.6+12 3.8+18 44420 42420 4+19 3.8+25
Efthymiou 2015 High 50 37.2+10.7 18 months 21.72+10.2 2.74+12 289+215 3274255 317+24 378+171 331+27
B. Sarwe 2014 High 106 41 6 years 203+108 2.7+13 31+2 3.7+23 33+23 35%+19 41+25
Aversa 2013 High 21 36+13 4 months  14.0+1.8 24+08 21+0.7 21+0.8 23+11 21406 31+13
A. Aversa 2013 High 23 37+11 1 year 15.0+13 22412 23406 22409 26+08 24409 35406
Hernandez 2013 High 80 435492 6 months 19.9+1.6 - - - - - -
Olivera 2012 Low 36 41.28+12.28 1 year 1770+ 838 343+12 343+192 2674145 2.83+17 3.8+2.32 1.54+12
Assimakopoulos 2011 High 59 - 1 year 20.68+123 3.25+14 313+2.09 3.62+2.33 354227 355+246 3.76+2.6

FSFI =Female Sexual Function Index.
FSFI=Female Sexual Function Index.

increased after weight loss in females classified as obese (MD,
-0.49; 95% CI, -0.74 to -0.25; p<0.0001; Fig. 2e). Fifth, the
satisfaction domain was also improved in women after BMI decline
(MD, -0.79; 95% CI, -1.23 to -0.35; p=0.0004; Fig. 2f). Lastly, we
extracted data on pain scores from the included studies; in contrast
to some findings, our analysis revealed that weight loss failed to
decrease the level of pain experienced by women during sexual
activity (MD, -0.26; 95% CI, -0.63 to 0.12; p=0.18; Fig. 2g). The
above data are shown in Table 2. About the condition of sexual
dysfunction in females, five studies reported the decline of sexual
dysfunction rate after the weight loss [7,10,12,17,18].

Discussion

The findings of our study indicate that weight loss could
improve the quality of sexual function in women. As we all know,

obesity has been reported to have a serious impact on quality of life
and to impose heavy social and economic burdens [22]. Moreover,
obesity is related to numerous chronic diseases and appears to be
associated with decreased convenience and poor quality of life
[23-27]. Additionally, some reports have demonstrated that
statistically significant improvements in the levels of reproductive
hormones could occur [28] and that general sexual function
improves after weight loss via either accepted surgical methods or
nonsurgical treatment [29]. Bariatric surgery is a natural candidate
for the treatment of obesity in overweight individuals and is the
current treatment of choice for this condition, even though some
studies have reported that women can lose weight through
nonsurgical methods such as diet or exercise. In this study, the
research focused on the impact of bariatric surgery on female
sexual function, although some studies have demonstrated that
nonsurgical treatment could improve female sexual function.
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Table 3
Compared the Sexual function of women after and before loss weight.
Research Pre-BMI  After- Pre-  After- Pre-FSFI After-FSFI After- After- After- After- After- After-
BMI SD SD desire arousal lubrication orgasm satisfaction pain
rage rage
Sarwer 44.5 - 100% 100% 20.6+109 21.9+10.5 34421 3.8+21 31+1.6 35422 38+1.8 42+22
Oliveira 42.0+39 30.7+54 62% 19% 22.8+222 272+28.05 4.2+45 4.5+4.6 4.8+4.8 44+4.38 4.8+5.1 5245
Janik 46 6 2643 50%  50% 269+275 26.9+26.3 4.8+4.8 57+54 46+4.8 44+46 4.8+44 4.0+44
Goitein 444+55 325451 59% 12% 24.0+9.6 30+4.5 42411 49+1.2 55+0.7 52+09 54+1 51+14
Efthymiou 50.66 + - - - 21.72+10.2 27.72+8.06 3.97+122 413+183 4.39+191 441+1.88 507+117 4.41+2.29
7.9
B. Sarwe 44.5 - 100% 100% 20.3+10.8 24.8+83 33+13 39+18 44+18 4.0+21 41+1.6 46421
Aversa 4542 388+8 - - 14.0+1.8 20+15 26+1 4.0+0.5 41+03 26+13 39+1.1 29411
A. Aversa 43.5+3 422 +3 - - 15.0+13 16+1.7 26+1 28+0.8 23+04 29+12 25+11 34+09
Hernandez 522482 - 100% 25% 19.9+1.6 254 +41 - - - - - -
K. Oliveira 45.76 + - 100% 86% 1770 +8.38 19.61+9.75 3.63+152 3.28+2.25 246+ 155 279+191 353+259 122+0.96
6.48
Assimakopoulos 51.9 + 31.8+4.9 58% 30% 20.68+12.3 25.02+10.28 3.74+1.21 3.92+1.84 4.48+1.93 4.04+2.07 426+2.07 4.61+£2.23
9.92

SD = Sexual Dysfunction.

However, those studies did not use FSFI scores and were thus
excluded.

In this meta-analysis, we found that weight loss indeed
improves female sexual function, a result opposite to a recent
review suggesting that weight loss does not significantly affect
female sexual function [22]. We suggest that this discrepancy is
because of the relatively small sample size that they included
and the method they performed to compare sexual activity. In
contrast, we are aware that the FSFI questionnaire assesses a
wider range of sexual function, including both emotional
(desire, arousal) and physical (lubrication, orgasm, dyspareunia)
aspects [11], which is why we have chosen the FSFI to compare
female sexual function. The previous review included only two
studies that used the FSFI to assess female sexual function,
whereas the other studies they included used other question-
naires, such as the Sexual Quality of Life—-Female, which consists
mainly of questions referring to the emotional aspect of sexual
life [13]. For this reason, we believe that the findings of that
review should be interpreted with caution. In contrast, our
study includes 10 different studies to acquire stronger evidence.
In addition to the small sample size, there are other reasons why
we disagree with the conclusions of the earlier review. When
they performed their study, some patients were not necessarily
comfortable discussing sexuality issues with their physicians,
which may bias the analysis of the sexual function scores.
Nonetheless, in our study, pain score did not seem to be affected
by weight loss. Similarly, Efthymiou et al. found no significant
difference in the desire and pain domain scores on the FSFI [13].
But these studies still confirmed that the total FSFI scores
improved after weight loss. Additionally, the increased FSFI
scores were suggested to result from hormonal changes that
occur when the amount of weight loss reaches 33% of the total
body weight [10]. However, 8 of the 10 studies included are still
classed as sexual dysfunction. But the FSFI score actually
increased, five studies reported the decline of the sexual
dysfunction rate, that means this method is able to provide
some helpful. Because the bariatric surgery could decrease the
number of patient with sexual dysfunction, this method is good
enough to be considered as an option in clinic treatment. But
since it still has some flaws, if we need to acquire better
improvement in the sexual function, further works are neces-
sary, sexual dysfunction and some medicine treatment method
maybe the answer for obesity patients who also suffered the
sexual dysfunction.

According to certain reports sexual dysfunction are strongly
related to older age, postmenopausal status and some pelvic floor

disorders [30,31]. But, in this review, most recorded women in the
including studies are under 45 years old, so the age and
menopausal status may not play the role of confounding factors
to impact the sexual function. And the patients with some pelvic
floor disorders which may affect the sexual function will be
excluded as we descripted in the method section, so this factor may
be confounder either.

Patients who have undergone bariatric surgery are expected
to achieve an improvement in several physical variables and
health status, general well-being, and quality of life [32]. As
Hout et al. demonstrated, the decline in the quality of sexual
activity due to obesity may be because the psychological and
social effects of obesity influence self-esteem and the behavioral
aspects of avoidance and initiation of sexual encounters [33].
These effects may also explain the reason why weight loss
positively influences sexual function in the obese population,
which is likely due to amelioration of both medical and
psychosocial impairments. Since the mechanism underlying
the relationship between obesity and sexual dysfunction is
multifactorial, some reports demonstrated that impaired
hormonal regulation may contribute to women sexual function
[12]. In addition, the role of psychogenic factors, such as body
image and depression, has also been studied in women, but
unfortunately, the impact of such factors on sexual function
remains unclear [34-36]. In addition, as Castellini et al. have
reported that after women successfully lose weight, their sexual
function, which is associated with high levels of emotional
eating, impulsivity, and body shape concerns, will improve [37].
This explanation is also rational. However, more studies
focusing on factors modified by bariatric surgery (i.e., mental
health status, depression and anxiety scores, sex hormone
serum levels, and urinary tract symptoms) are needed to explain
the means by which weight loss surgery leads to improvements
in sexual function and overall quality of life [13].

This study has some limitations. First, we need to include more
trials in the future to strengthen the evidence. Second, we focus
only on female sexual function, yet male sexual function is also
important, and the impact of weight loss on other health
problems in women, such as urinary incontinence and pelvic
organ prolapse, also needs to be explored. Third, the included
studies did not discuss the impact of premenopause on
lubrication, since the mean age of the sample shows that the
majority of patients were premenopausal while lubrication had
improved. Nonetheless, in future we may study the different of
impact of weight loss between menopausal and postmenopausal
women.
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Before loss weight  After loss weight Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean _ SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Sarwer 2018 206 10.9 106 219 10.5 106 3.1% -1.30[-4.18, 1.58] -T
Sarwer 2014 203 103 106 245 83 106 4.0% -4.50(-7.02,-198] —
Oiivera 2012 171 838 36 1961 975 36  14% -251(-6.71, L69] —t
Olieira 2018 2258 222 62 272 2805 62 3130, 4.50] —_—
Janik 2015 269 275 23 269 263 23 0.00 [-15.55, 15.55] —
Hernandez 2013 199 16 80 254 41 80 454] -
Goiein 2015 24 34 34 240] —
Efthymiou 2015 2172 102 50 2772 806 50 “2.40] —
Aversa 2013 14 21 20 15 21 ~5.00) -
Assimakopoulos 2011 20.68  12.3 59 25.02 10.28 59 1.5% -4.34 [-8.43, -0.25]
A. Aversa 2013 15 13 23 16 17 23 33.% -1.00(-187,-0.13) o
Total 95% € 600 600 100.0% -392 [-4.42, -3.41] [
Heterogeneity: Chi’ = 76.38, df = 10 (P < 0.00001); I = 87% =i P 53
Test for overall effect: Z = 15.25 (P < 0.00001) Favours [Before loss weight] Favours [After loss weight]
b. The change of Desire after loss weight
Before loss weight After loss weight Mean Difference Mean Difference
Study or Subgroup __ Mean S Total Mean  SD Total Weight IV, Fixed, 95% CI W, Fixed, 95% C1
A Aversa 2013 22 1d 23 26 1 23 7.5% -0.40 [-1.04, 0.24] =%
Assimakopoulos 2011 3.25 14 59 374 121 59 13.7% -0.49 [- -0.02] i |
Aversa 2013 24 08 21 26 21 102% .
Efthymiou 2015 2.74 12 50 3.97 122 50 13.6% -1.23[ -0.76)
Goitein 2015 3.6 12 34 4.2 11 34 10.2% -0.60 [-1.15, -0.05]
Janik 2015 42 36 23 48 48 23 05% -0.60(-3.05 L8s)
Oliveira 2018 36 3 62 42 45 62 L7% -0.60(-.95 0.75]
Olivera 2012 3.43 12 36 3.63 152 36 7.6% -0.20(-0.83,0.43)
Sarwer 2014 2.7 13 106 33 13 106 25.0% -0.60 [-0.95, -0.25]
Sarwer 2018 32 2 106 3.4 2.1 106 10.0% -0.20(-0.75,0.35] o
Total (95% CI) 520 520 100.0% -0.54 [-0.72, -0.37]
Heterogeneity: Chi* = 12.57, df = 9 (P = 0.18); I = 28% 0 % 3
Test for overall effect: Z = 6.10 (P < 0.00001) Favours [Before loss weight] Favours [After loss weight]
c. The change of Arousal after loss weight
Before loss weight  After loss weight Mean Difference Mean Difference
Study or Subgroup __ Mean  SD_Total Mean D Total Weight IV, Fixed, 95%CI W, Fixed, 95% C1
A Aversa 2013 23 06 23 28 08 23 22.0% 0.501-01,-0.09] ~
Assimakopoulos 2011 313 209 59 3.82 L84 59 7.3% -0.79 [-L50,-0.08] —
Aversa 2013 21 07 21 4 05 21 27.0% -190(-2.27,-153] -
Efthymiou 2015 289 215 50 413 1.83 50  6.0% -1.24(-2.02, -0.46) -
Goitein 2015 3.8 18 34 49 1.2 34 6.9% -1.10 [-1.83, -0.37] o)
Janik 2015 3.9 4.2 23 5.7 5.4 23 0.5% -1.80 [-4.60, 1.00] —_—1
Oliveira 2018 36 35 62 45 46 62 1.8% -0.90 [-2.34, 0.54] b
Olivera 2012 343 192 36 328 2.25 36 3.9%  0.15[-0.82,1.12] -
Sarwer 2014 3.1 106 3.9 1.8 106 14.0% -0.80[-1.31, -0.29] -
Sarwer 2018 37 23 106 38 21 106 10.5% -0.10(-0.69,0.49) T
Total 95% € s20 520 1000% -0.98 [-117,-0.78] ‘
Heterogeneity: Chi’ = 44.65, df = 9 (P < 0.00001); I* = 80% T

Test for overall effect: Z = 9.97 (P < 0.00001)

d. The change of Lubrication after loss weight

Before loss weight  After loss weight

Study or Subgroup ___Mean __SD_Total Mean _ SD_Total

Mean Difference
W, Fixed, 95% CI

o B
Favours [Before loss weight]

s
Favours [Afer oss weight]

Mean Difference

v, Fixe

9s%Cl

A Aversa 2013 22 09 23 23 04 23 19.9% -0.10(-0.50,0.30] =
Assimakopoulos 2011 3.62 2.3 59 448 193 59 5.4% -0.86(-1.63,-0.09] —

Aversa 2013 21 08 21 41 03 21 24.2% -2.00(-2.37,-1.63] -

Efthymiou 2015 327 255 50 439 191 50 4.1% -112[-2.00,-0.24] -

Goitein 2015 4 55 7 34 6.4% -110[-181,-0.39] .

Janik 2015 51 51 23 46 48 23 04% 0.50(-2.36,3.36] e n—
Oliveira 2018 41 39 62 48 48 62 L4% -0.70(-2.24,0.84] T

Olivera 2012 267 145 36 246 155 36  67% 0.21[-0.48,0.90) =

Sarwer 2014 37 23 106 44 18 106 10.5% -0.70(-1.26, -0.14] e

Sarwer 2018 28 13 106 31 16 106 2L0% -0.30[-0.69,0.09] -

Total (95% CI) 520 520 100.0% -0.80 [-0.98, -0.62] +

Heterogeneity: Chi* = 69.57, df = 9 (P < 0.00001); I = 87%
Test for overallefect Z - 8.69 (7 < 0.00001)
¢. The change of Orgasm after loss weight

Before loss weight  After loss weight
Study orSubgroup __ Mean _ SD Total Mean _ SD_Total

Weight

Mean Difference
IV, Fixed, 95% C1

0 5
Favours [Before loss weight]

]
Favours [After loss weight]

Mean Difference

IV, Fixec

A Aversa 2013 26 08 23 29 12 23
Assimakopoulos 2011 3.5 2.27 59 404 207 59
Aversa 2013 23 11 21 26 13 21
Efthymiou 2015 317 24 50 441 188 50
Goitein 2015 2 34 52 09 34
Janik 2015 48 44 23 44 46 23
Oliveira 2018 34 38 62 44 48 62
Olivera 2012 28 17 36 279 191 36
Sarwer 2014 33 23 106 4 21 106
Sarwer 2018 34 24 106 35 22 106
Total (95% CI) 520 520

Heterogeneity: Chi’ = 9.97, df = 9 (P = 0.35); I = 10%
Test for overal ffect: 2 - 4.01 (7 < 0.0001)
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Before loss weight  After loss weight

16.8%

-0.30-0.89, 0.29]
-0.54 [-1.32,0.24]
1.03,043]

-0.30 [-1.
-1.24 (-2.09, -0.39]
-1.00 (-1.74, -0.26)

0.40 (-2.20, 3.00)
-1.00 [-2.52,0.52]
0.04 [-0.80, 0.88]

-0.70 (-129, -0.11]

-0.10(-0.72,0.52]

-0.49 [-0.74, -025)

Mean Difference

*

95% CI

) B ]
Favours [Before loss wight] Favours [After loss wight]

Mean Difference

Study or Subgroup __Mean __SD _Total Mean _ SD_Total Weight IV, Fixed, 95%CI IV, Fixed, 95% CI
A Aversa 2013 2.4 09 23 25 L1 23 13.0% X ——
Assimakopoulos 2011 3.55 246 59 426 2.07 59  6.5%
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1 06
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4 19

Goitein 2015 34 54 34
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Olivera 2012 38 232 36 353 259 36
sarwer 2014 35 19 106 41 16 106
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Total (95% CI) 520 520

Heterogeneity: Chi* = 33.03, df = 9 (P = 0.0001); I’ = 73%
Test for overallefect 2 = 7.57 (P < 0.00001)
& The change of Pain after loss weight
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Total (95% CI) 520 520 100.0% -0.15[-0.37,0.08] *
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Test for overalleffect: Z = 1.28 (¢ = 0.20)

] B
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2)
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Fig. 2. The change of total FSFI score and each item after weight loss.

Conclusion

Weight loss through bariatric surgery or exercise was associat-
ed with a significant improvement in female sexual function for

obese women even though pain did not appear to improve.

Ethical statements before the reference section

Disclosure of potential conflicts of interest: There are no

conflicts of interest between authors.

Research involving human participants and/or animals: no
human and animals participants.
Informed consent: No.

Contribution statement

Protocol/project development: Sun, Wei, Shen and Yang.
Data collection or management: Sun and Wei.

Data analysis: Sun, Wei, Shen and Yang.

Manuscript writing/editing: Sun, Peng, Lei and Wei.

Funding

This study was supported by the National Natural Science
Foundation of China (Grant No. 81370855, 81300627, 81702536,
81770756 and 81200551), This study was supported by the
National key research and development program of China (Grant
No. SQ2017YFSF090096), the Prostate Cancer Foundation Young
Investigator Award 2013, Foundation of Science &Technology
Department of Sichuan Province (Grant No. 2015570230,
20135720006 and 2013SZ0093), Programs from Science and
Technology Department of Sichuan Province (Grant No.
2018JY0089 and 2017HHO0063), Young Investigator Award of
Sichuan University 2017, and the Scientific Research Project of
Health Department of Sichuan Province (No. 120203).

Acknowledgments

Yi Sun and Bo Peng contributed equally to this work and should
share the co-first author.

References

[1] Santos LM, De Oliveira IV, Peters LR, Conde WL. Trends in morbid obesity and
in bariatric surgeries covered by the Brazilian public health system. Obes Surg
2010;20:943-8.

[2] Who: Available at: https://www.who.int/mediacentre/fact%20sheets/fs311/
en/. (Accessed 11 November 2017).

[3] Santos LM, De Oliveira IV, Peters LR. Trends in morbid obesity and in bariatric

surgeries covered by the Brazilian public health system. Obes Surg

2012;20:943-8.

Buchwald H, Avidor Y, Braunwald E, Jensen, Pories W, Fahrbach K, et al.

Bariatric surgery: a systematic review and meta-analysis. JAMA 2004;292

(14):1724-37.

Carrilho PJ, Vivacqua CA, Godoy EP, Bruno SS, Brigido AR, Barros FC, et al.

Sexual dys function in obese women is more affected by psychological

domains than that of non-obese. Revista Brasileira de Ginecologia e

Obstetricia 2015;37:552-8.

Elnashar AR, Ibrahim NH, Ahmed HE, Hassanin AM, Elgawady MA. Assessment

of female sexual function in a group of uncircumcised obese Egyptian women.

Int ] Impot Res 2015;27:178-81.

Assimakopoulos K, Karaivazoglou K, Panayiotopoulos S, Hyphantis T,

Iconomou G, Kalfarentzo F. Bariatric surgery is associated with reduced

depressive symptoms and better sexual function in obese female patients: a

one-year follow-up study. Obes Surg 2011;21:362-6.

Esposito K, Ciotola M, Giugliano F, Bisogni C, Schisano B, Autorino R, et al.

Association of body weight with sexual function in women. Int ] Impot Res

2007;19:353-7.

Sarwer DB, Wadden TA, Spitzer JC, Mitchell JE, Lancaster K, Courcoulas A, et al.

4-Year changes in sex hormones, sexual functioning, and psychosocial status in

women who underwent bariatric surgery. Obes Surg 2018;28:892-9.

De Almeida Oliveira Claudia Fernandes, Oliveira Dos Santos Paulo, Ataide De

Oliveira Reinaldo, Hosannah Leite-Filho, De Almeida Oliveira Alice Fernandes,

Oliveira Bagano Gabriela, et al. Changes in sexual function and positions in

women with severe obesity after bariatric surgery. Sex Med 2018;1:1-6.

Robert Janik Michat, llona Bielecka, Krzysztof Pas’Nik, Andrzej Kwiatkowsk,

Ludmita Podgo6Rska. Female sexual function before and after bariatric surgery:

a cross-sectional study and review of literature. Obes Surg 2015;25:1511-7.

David Goitein, Alex Zendel, Lior Segev, Anya Feigin, Douglas Zippel. Bariatric

surgery improves sexual function in obese patients. IMA] 2015;17:616-9.

Efthymiou V, Hyphantis T, Karaivazoglou K, Gourzis P, Alexandrides TK,

Kalfarentzos F, et al. The effect of bariatric surgery on patient HRQOL and

sexual health during a 1-year postoperative period. Obes Surg 2015;25:310-8.

Sarwer David B, Spitzer Jacqueline C, Wadden Thomas A, Mitchell James E,

Lancaster K, Courcoulas A, et al. Changes in sexual functioning and sex

hormone levels in women following bariatric surgery. JAMA 2014;149:26-33.

[4

[5

[6

[7

(8

[9

[10]

(1]

[12]

[13]

[14]


http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0005
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0005
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0005
https://www.who.int/mediacentre/fact%20sheets/fs311/en/
https://www.who.int/mediacentre/fact%20sheets/fs311/en/
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0015
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0015
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0015
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0020
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0020
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0020
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0025
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0025
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0025
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0025
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0030
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0030
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0030
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0035
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0035
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0035
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0035
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0040
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0040
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0040
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0045
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0045
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0045
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0050
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0050
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0050
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0050
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0055
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0055
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0055
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0060
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0060
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0065
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0065
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0065
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0070
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0070
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0070

[15] Herna 'Ndez Herna ’ Ndez Juan R, Lo 'Pez-Tomassetti Ferna 'Ndez Eudaldo,
Ferna Pez-Tomassetti, 'laz Yurena Caballero D, Molina Cabrillana Jesus.
Remission of female sexual dysfunction in morbidly obese female patients
with the Scopinaro procedure. Surg Obes Relat Dis 2013;9:987-90.

[16] Aversa A, Bruzziches R, Francomano D, Greco EA, Violi F, Lenzi A, et al. Weight
loss by multidisciplinary intervention improves endothelial and sexual
function in obese fertile women. ] Sex Med 2013;10:1024-33.

[17] Olivera Cedric K, Herron Daniel M, Kini Subhash U, Vardy Michael D,
AscherWalsh CJ, Garely Alan D, et al. Long-term quality of life and pelvic floor
dysfunction after bariatric surgery. Am J Obstet Gynecol 2012;431:1-4.

[18] Assimakopoulos K, Karaivazoglou K, Panayiotopoulos S, Hyphantis T,
Iconomou G, Kalfarentzo F. Bariatric surgery is associated with reduced
depressive symptoms and better sexual function in obese female patients: a
one-year follow-up study. Obes Surg 2011;21:362-6.

[19] Higgins ], Green S. Cochrane handbook for systematic reviews of interventions
version 5.1.4 (updated March 2011). The Cochrane collaboration; 2019. .
Accessed 2012; 27 http://wwwcochrane-hand-/bookorg.

[20] Moher D, Liberati A, Tetzlaff ]. Preferred reporting items for systematic reviews
and metaanalyses: the PRISMA statement. BM] 2009;339:b2535.

[21] Kjaergard L, Villumsen ], Gluud C. Reported methodo logic quality and
discrepancies between large and small randomized trials in meta-analyses.
Ann Intern Med 2001;135:982-9.

[22] Lian W, Zheng Y, Huang H, Chen L, Cao B. Effects of bariatric surgery on pelvic
floor disorders in obese women: a meta-analysis. Arch Gynecol Obstet
2017;296:181-9.

[23] Brieger G, Korda A. The effect of obesity on the outcome of successful surgery
for genuine stress incontinence. Aust N Z J Obstetr Gynaecol 1992;32:71-2.

[24] Nikiteas N, Korsgen S, Kumar D, Keighley MR. Audit of sphincter repair. Factors
associated with poor outcome. Dis Colon Rectum 1996;39:1164-70.

[25] Hutchings A, Griffiths ], Black Na. Surgery for stress incontinence: factors
associated with a successful outcome. Br ] Urol 1998;82:634-41.

Y. Sun et al./European Journal of Obstetrics & Gynecology and Reproductive Biology: X 4 (2019) 100057

[26] Kjolhede P. Long-term efficacy of Burch colposuspension: a 14-year follow-up
study. Acta Obstet Gynecol Scand 2005;84:767-72.

[27] Bradley CS, Zimmerman MB, Qi Y, Nygaard IE. Natural history of pelvic organ
prolapse in postmenopausal women. Obstet Gynecol 2007;109:848-54.

[28] Sarwer David B, Spitzer Jacqueline C, Wadden Thomas A, Mitchell James E,
Lancaster K, Courcoulas A, et al. Changes in sexual func- tioning and sex
hormone levels in women following bariatric surgery. JAMA Surg
2014;149:26-33.

[29] Sarwer Db, Lavery M, Spitzer Jc. A review of the relationships between extreme
obesity, quality of life, and sexual function. Obes Surg 2012;22(4):668-76.

[30] Dennerstein L, Alexander ]I, Kotz K. The menopause and sexual functioning: a
review of the population-based studies. Annu Rev Sex Res 2003;14:64-82.

[31] Lowenstein L, Gamble T, Sanses Tv, Raalte H, Carberry C, Jakus S, et al. Fellow’s
Pelvic Research Network. Sexual function is related to body image
perceptionin women with pelvic organ prolapse. ] Sex Med 2009;6:2286-91.

[32] Colquitt JL, Pickett K, Loveman E, Frampton GK. Surgery for weight loss in
adults. Cochrane Database Syst Rev 2014;CD003641.

[33] van Hout GC, van Oudheusden I, van Heck GL. Psychological profile of the
morbidly obese. Obes Surg 2004;14:579-88.

[34] Dziurowicz-Kozlowska A, Lisik W, Wierzbicki M, Kosieradzki Z. Health- related
quality of life after the surgical treatment of obesity. ] Physiol Pharmacol
2005;56:127-34.

[35] Hrabosky Ji, Masheb Rm, White Ma, Rothschild Bs, Burke-Martindale Ch, Grilo
Cm. A prospective study of body dissatisfaction and concerns in extremely
obese gastric bypass patients: 6- and 12-month postoperative outcomes. Obes
Surg 2006;16:1615-21.

[36] Sarwer D, Fabricatore An. Psychiatric considerations of the massive weight loss
patient. Clin Plast Surg 2008;35:1-10.

[37] Castellini G, Mannucci E, Mazzei C, Lo Sauro C, Faravelli C, Rotella Cm, et al.
Sexual function in obese women with and without binge eating disorder. ] Sex
Med 2010;7:3969-78.


http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0075
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0075
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0075
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0075
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0080
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0080
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0080
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0085
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0085
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0085
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0090
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0090
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0090
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0090
http://wwwcochrane-hand-/bookorg
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0100
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0100
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0105
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0105
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0105
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0110
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0110
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0110
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0115
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0115
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0120
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0120
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0125
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0125
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0130
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0130
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0135
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0135
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0140
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0140
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0140
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0140
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0145
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0145
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0150
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0150
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0155
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0155
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0155
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0160
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0160
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0165
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0165
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0170
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0170
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0170
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0175
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0175
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0175
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0175
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0180
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0180
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0185
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0185
http://refhub.elsevier.com/S2590-1613(19)30091-2/sbref0185

	Book Review
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Ethical statements before the reference section
	Contribution statement
	Funding
	Acknowledgments
	References


