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We aimed to make a meta-analysis regarding the effect of bariatric surgery on female sexual function. PubMed, EMBASE, and
CENTRAL were searched from database inception through August 2019. Articles were eligible for inclusion if they examined
the effect of bariatric surgery on obese women’s sexual function assessed by the Female Sexual Functioning Index (FSFI) or/and
the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12). Twenty articles were included into meta-
analysis. Bariatric surgery was associated with significant increase in the total FSFI score. When parameters included in the
FSFI scoring system were separately evaluated, significant improvements were observed in sexual desire, sexual arousal,
lubrication, orgasm, sexual satisfaction, and sexual pain. However, the PISQ-12 and FSFI scores in women with pelvic floor
disorders (PFDs) were not significantly changed postoperatively. Bariatric surgery improves female sexual function in obese

patients, but not in women with PFD.

Keywords Bariatric surgery - Female sexual function - Obesity - Meta-analysis

Introduction

Obesity represents a major health problem worldwide, which is
associated with the development of multiple comorbidities, in-
cluding diabetes mellitus (DM), osteoarthritis, certain types of
cancer, cardiovascular disease, depression, low self-esteem, as
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well as pelvic floor disorders (PFD), such as urinary inconti-
nence (UI), pelvic organ prolapse (POP), and fecal incontinence
(FD) [1-6]. Also, obesity can affect sexual function in both men
and women [7, 8]. Compared with men, obese women experi-
ence more sexual difficulties [9]. The relationship between obe-
sity and female sexual dysfunction (FSD) appears to be partic-
ularly true for individuals with PFD [10]. Relevant literature has
demonstrated the prevalence of FSD between 78.3% and
91.7% in obese and overweight populations [11, 12].

Bariatric surgery is the most effective treatment for patients
with obesity. Change in sexual function has been described
postoperatively. Previous meta-analyses have indicated that
bariatric surgery leads to significant increase in sexual func-
tion in men [13, 14]. However, a more limited degree of im-
provement is achieved in women, as reflected by non-
significant change of Female Sexual Functioning Index
(FSFI) score [14]. With regard to this aspect, Janik et al. [15]
compared sexual function after weight loss with controls seek-
ing bariatric surgery in a cross-sectional study, suggesting that
there were no differences in the prevalence of FSD and the
median FSFI score between groups. Not only that, no change
in sexual function after bariatric surgery was observed in
women with PFD [16]. Nevertheless, numerous studies have
reported beneficial modifications in female sexual function
following weight reduction [17, 18].
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As yet, the literature on the effect of bariatric surgery on
sexual function in obese women is considerable and has not
been comprehensively meta-analyzed. Therefore, the aim of
our study was to make a meta-analysis regarding the impact of
bariatric surgery on female sexual function.

Methods
Search Strategy

A search was conducted in August 2019 of PubMed, EMBASE,
and the Cochrane Central Register of Controlled Trails
(CENTRAL), covering a period from inception to August 2019,
with no language limitations, and using the search terms “bariatric
surgery,” “metabolic surgery,” “weight loss surgery,” “obesity
surgery,” “gastric bypass,” “sleeve gastrectomy,” “gastric
banding,” “biliopancreatic diversion,” “duodenojejunal bypass,”
“sexual function,” “sexual life,” “sexual functioning,” and
“sexual dysfunction,” using the Boolean operators “AND” and
“OR.” We also searched the references of published studies man-
ually to ensure that relevant articles were not missed. This meta-
analysis was completed following the Preferred Reporting items
for Systematic Reviews and Meta-Analyses (PRISMA) [19].

ELINT3

EEENTS

EEINT3

Inclusion and Exclusion Criteria

Articles were enrolled in this meta-analysis if they met the
following criteria: (1) obese women with BMI > 30 kg/mz,
(2) studies regarding the effect of bariatric surgery on female
sexual function, (3) provided the preoperative and postopera-
tive data, (4) used at least one of the following outcome mea-
sures: the FSFI [20] and the Pelvic Organ Prolapse/Urinary
Incontinence Sexual Questionnaire (PISQ-12) [21]. In terms
of any lack of data, we would contact the authors by email for
complete information if possible. Exclusion criteria were as
follows: case reports, insufficient data, meta-analyses, com-
ments, letters, conference abstracts, and review articles.

Selection Process and Data Abstraction

Two independent researchers screened the titles, abstracts, and
full text following the inclusion and exclusion criteria.
Discrepancies that occurred at the title and abstract screening
stages were directly incorporated into the full-text assessment
to ensure that all relevant papers were not omitted.
Discrepancies at the full-text stage were resolved by discus-
sion or with a third investigator. A standard data extraction
form was used to collect the following information: the first
author, publication year, country, study design, study popula-
tion, type of bariatric surgery, study sample size, mean age at
time of surgery, length of follow-up, mean BMI before sur-
gery, and outcome indicators.

Outcomes Assessed and Risk of Bias Assessment

The primary outcomes of interest included the FSFI and the
PISQ-12. In order to more accurately understand the effect of
surgery on various aspects of sexual function, we conducted
meta analysis on the six domains of FSFI (sexual desire, sex-
ual arousal, lubrication, orgasm, sexual satisfaction, and sex-
ual pain). Secondary outcomes were sex hormones (estradiol
(E2), total testosterone (TT), luteinizing hormone (LH),
follicle-stimulating hormone (FSH), sex hormone binding
globulin (SHBG), and dehydroepiandrosterone sulfate
(DHEA-S)). The quality of included study was accessed by
two investigators independently using the Methodological
Index for Non-Randomized Studies (MINORS) [22].

Statistical Analysis

All statistical analyses were performed on Review Manager
(RevMan version 5.3) and Stata (version 12.0) with a level of
significance set at p of < 0.05. Mean difference (MD) or stan-
dardized mean difference (SMD) with a corresponding 95%
CI, when appropriate, were calculated for continuous out-
comes. Mean and standard deviation were calculated for stud-
ies that only reported median and interquartile range using the
computing method proposed by Wan et al. [23]. The homo-
geneity of different studies was measured using the / statistic,
with a significance threshold of I > 50% [24]. A random
effect model was used if the /* statistic was significant.
Otherwise, a fixed effect model would be used. Sensitivity
analyses were conducted by using the one-study-out method
and changing the effects model. In order to identify potential
sources of heterogeneity, subgroup analyses were performed
according to different types of study population (women with
PFD vs. women without PFD) and follow-up time (> 12
months vs. < 12 months). Due to the most commonly used
bariatric procedure being RYGB and SG, we also conducted a
subgroup analysis of related outcomes with studies that con-
ducted RYGB or/and SG. In addition, we did a meta-
regression to analyze the relationship between change of sex-
ual function and preoperative sexual function and amount of
weight loss (% total weight loss) if necessary and feasible. The
Egger test was used to assess publication bias for the included
studies > 10.

Results

Literature Retrieval Results and Basic Characteristics
The initial literature search yielded 329 citations, and three
other publications were added to the search result by manual

search. After removing the duplicate investigations and
screening the titles and abstracts, 249 articles were excluded.
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Eighty-three publications were identified for eligibility of in-
clusion criterion in full text. Ultimately, 20 studies were se-
lected for inclusion. Of the included studies, one study had
two arms, which were analyzed separately in this meta-anal-
ysis. The detailed process of study selection is shown in Fig. 1.

The characteristics of included studies are presented in
Table 1. The preoperative mean age distribution of patients
with obesity centralized from 41.3 to 48.8 years, and the mean
BMI before surgery ranged from 39.7 to 52.2 kg/m®. The
follow-up period ranged from 3 to 48 months. Most of the
studies (13/21; 61.9%) had performed more than one type of
bariatric surgery and did not report separate outcomes for
specific operative methods. The study quality assessment is
displayed in Table 2.

Primary Outcomes
FSFI
Sixteen trials reported the outcome of FSFI in 881 patients.

Because of between-study heterogeneity (I = 94%), random
effect model was used to pool results and showed that the total

FSFI score significantly increased after surgery (MD =—5.15,
95% CI — 7.66 to — 2.55, p = 0.0001) (Fig. 2).

Grouping the studies by type of study population, hetero-
geneity could only be resolved for the two studies focused on
women with PFD (MD = 0.24, 95% CI — 0.85 to 1.33, p =
0.67), but the pooled result was statistically significant for the
14 focused on women without PFD (MD = - 6.02, 95% CI —
8.01 to — 4.03, p < 0.00001). Stratifying the researches by
follow-up duration led to homogeneous result for six studies
with short-term follow-up (< 12 months) (MD = — 5.70, 95%
CI—7.04 to — 4.36, p < 0.00001), but not for the 10 studies
with long-term follow-up (> 12 months) (MD = 1.06, 95% CI
0.29 to 1.83, p = 0.007). When we looked at the subgroup of
RYGB or/and SG, a significant pooled result (MD = — 6.84,
95% CI—8.29 to — 5.39, p < 0.00001) was found. The P was
0, indicating no presence of heterogeneity (Table 3).

In sensitivity analysis, the pooled results did not markedly
change when any one research was removed in sequence, with
arange from — 5.58 (95% CI— 7.64 to — 3.52) to —4.65 (95% CI
— 6.53 to — 2.77). Additionally, the improvements in female
sexual function after bariatric surgery were confirmed by chang-
ing the random effect model to the fixed effect model (MD = —

Fig. 1 Flow diagram of study
selection
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Table2 MINORS assessment of included studies

Study A stated Inclusion of Prospective Endpoints Unbiased  Follow-up Loss to Prospective  Total
aim of  consecutive collection  appropriate to  assessment period follow-up not calculation of
the study patients of data the study aim  of the study appropriate exceeding the study size
endpoint to the aim of the 5%
study
Olivera [25] 2 2 2 2 2 2 0 0 12
Bond [26] 2 2 2 2 2 1 2 0 13
Bond [26] 2 2 2 2 2 1 2 0 13
Akan [27] 2 2 2 2 2 2 2 0 14
Hernandez [28] 2 2 2 2 2 2 2 0 14
Efthymiou [29] 2 2 2 2 2 2 2 0 14
Pichlerova [30] 2 2 2 2 2 2 0 0 12
Goitein [31] 2 1 2 2 2 1 1 0 11
Assimakopoulos [32] 2 2 2 2 2 2 2 0 14
Sarwer [33] 2 2 2 2 2 2 2 0 14
Lechmiannandan 2 1 2 2 2 1 2 0 12
[17]
Sarwer [34] 2 2 2 2 2 2 2 0 14
Cherick [18] 2 2 2 2 2 1 1 0 12
Legro [35] 2 2 2 2 2 2 1 0 13
Olivera [36] 2 2 2 2 2 1 1 0 12
Leshem [37] 2 2 2 2 2 1 2 0 13
Leshem [38] 2 2 2 2 2 2 0 0 12
Shimonov [39] 2 2 2 2 2 1 2 0 13
Cuicchi [40] 2 2 2 2 2 2 2 0 14
Romero Talamas [41] 2 2 2 2 2 1 1 0 12
Whitcomb [42] 2 1 2 2 2 2 2 0 13

The items are scored 0 (not reported), 1 (reported but inadequate), or 2 (reported and adequate). The global ideal score being 16 for non-comparative studies

6.09, 95% CI — 6.63 to — 5.54, p < 0.00001). No significant
publication bias was seen with Egger test (p = 0.065).

Meta-regression analysis (Table 4) indicated that the base-
line FSFI score and the amount of weight loss were not sig-
nificant predictors of the change in the total FSFI score after
surgery (p > 0.05 for all).

Sexual Desire, Satisfaction, and Pain

Ten studies involving 593 patients were brought into the meta-
analysis of sexual desire, sexual satisfaction, and sexual pain.
P was 79%, 58%, and 58%, respectively, indicating the pres-
ence of heterogeneity. The random effect models showed that

preoperative postoperative Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Akan 2018 1288 936 53 2309 862 53 6.4% -10.21[13.64,-6.78] -
Assimakopoulos 2011 2068 1225 59 2502 1028 59 6.1%  -4.34[8.42-0.26] ==
Bond{1) 2011 242 59 38 291 4.1 38 6.8%  -490[7.18,-2.62] -
Bond(2) 2011 237 77 18 30 47 16  6.0% -6.30[10.72,-1.88] =
Cherick 2019 17 12 36 25 13 20 48% -5.00[-14.92,-1.08]
Efthymiou 2014 21.71 1018 50 27.72 806 50 6.3%  -6.01[9.61,-2.41] =
Goitein 2015 24 96 34 30 45 34 63%  -6.00[9.56,-2.44) —_—
Hernandez 2012 199 16 80 304 35 80  71% -10.50[-11.34,-9.66] =
Lechmiannandan 2019 1873 97 39 2593 75 39 6.2% -7.20[11.05,-3.39] _—
Legro 2012 212 96 20 271 74 9  50% -590[12.31,051] ]
Olivera 2012 177 838 36 1691 975 36 B61% 0.79[-3.41, 4.99] I a
Olivera 2018 224 956 62 2777 417 B2  BT%  -537[7.97,-277] -
Pichlerova 2019 201 117 B0 237 115 43 59% -3.60[-8.14,0.94] _
Sarwer 2014 203 108 97 248 83 97 B7% -450[7.21,-1.79] -
Sarwer 2017 206 109 103 219 105 103 6.6% -1.30 [-4.22,1.62] ==
Whitcomb 2012 46 35 98 44 45 98 TA1% 0.20 [-0.93,1.33] T
Total (95% CI) 881 837 100.0%  -5.15[-7.76,-2.55] <&

Heterogeneity: Tau®= 24.63; Chi*= 255.69, df= 15 (P =< 0.00001); F= 94%
Test for overall effect. Z= 3.87 (P = 0.0001)

Fig. 2 Forest plot of the effect of bariatric surgery on FSFI
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Table 3 Subgroup analyses of FSFI, sexual desire, sexual satisfaction, sexual pain, and PISQ-12

Subgroup No. of studies No. of participants Random effects SMD (95% CI) P (%) p value
FSFI
Study population
Women without PFD 14 747 —6.02 [~ 8.01, — 4.03] 84 < 0.00001
Women with PFD 2 134 0.24 [- 0.85, 1.33] 0 0.67
Follow-up time
> 12 months 10 656 —6.17 [~ 6.76, — 5.57] 96 < 0.00001
< 12 months 6 225 —5.70 [~ 7.04, — 4.36] 0 < 0.00001
Bariatric surgery
RYGB or/and SG 7 260 —6.84 [~ 8.29, — 5.39] 0 < 0.00001
Sexual desire
Study population
Women without PFD 9 557 —0.85 [~ 1.16, — 0.53] 80 < 0.00001
Women with PFD 1 36 —0.20 [ 0.82, 0.42] - 0.53
Follow-up time
> 12 months 7 458 —0.74 [~ 1.16, — 0.32] 85 0.0006
< 12 months 3 135 —0.90 [~ 1.19, — 0.61] 10 < 0.00001
Bariatric surgery
RYGB or/and SG 4 188 —1.12 [~ 1.60, — 0.63] 79 < 0.00001
Sexual satisfaction
Study population
Women without PFD 9 557 —0.95 [~ 1.26, — 0.63] 54 < 0.00001
Women with PFD 1 36 0.27 [ 0.87, 1.41] - 0.64
Follow-up time
> 12 months 7 458 —0.65 [ 0.96, — 0.34] 37 < 0.0001
< 12 months 3 135 —1.45[- 1.85,—1.06] 0 < 0.00001
Bariatric surgery
RYGB or/and SG 4 188 —1.22 [~ 1.66, — 0.78] 43 < 0.00001
Sexual pain
Study population
Women without PFD 9 557 —0.60 [~ 0.92, — 0.28] 33 0.0003
Women with PFD 1 36 0.32 [-0.18, 0.82] - 0.21
Follow-up time
> 12 months 7 458 —0.30 [~ 0.68, 0.08] 52 0.13
< 12 months 3 135 —0.98 [~ 1.48, — 0.49] 0 < 0.0001
Bariatric surgery
RYGB or/and SG 4 188 —0.69 [~ 1.34, - 0.03] 64 0.04
PISQ-12
Study population
Women without PFD - - - - -
Women with PFD 7 501 =021 [-3.13,2.71] 94 0.89
Follow-up time
> 12 months 5 319 0.85[-2.81, 4.51] 94 0.65
< 12 months 2 182 —2.74 [~ 5.18,-0.30] 73 0.03
Bariatric surgery
RYGB or/and SG 4 315 —0.08 [~ 4.65, 4.49] 96 0.97
bariatric surgery was associated with prominent amelio- — 0.49, p < 0.00001) (Fig. 3a), sexual satisfaction (MD =

rations in sexual desire (MD = — 0.79, 95% CI—1.10to  — 0.88, 95% CI — 1.21 to — 0.56, p < 0.00001) (Fig. 3b),
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Table 4 Meta-regression of
predictors of the total FSFI score

increase after bariatric surgery

Influencing factor Coefficient 3 95% CI p value R
Amount of weight loss (% TWL) —-0.00 [~ 0.04, 0.04] 0.97 —-0.16
Baseline FSFI score -0.04 [-0.14, 0.07] 0.46 -0.03

CI confidence interval, TWL total weight loss

and sexual pain (MD = — 0.50, 95% CI — 0.86 to —
0.14, p = 0.007) (Fig. 3¢c). Subgroup analysis with RYGB
and/or SG did not change these significant outcomes (MD =—
1.12, 95% CI — 1.60 to — 0.63, p < 0.00001, MD = — 1.22,
95% CI—1.66 to — 0.78, p < 0.00001 and MD = —0.69, 95%
CI — 1.34 to — 0.03, p = 0.04, respectively). In the meta-
analysis of sexual desire, subgroup analysis showed either

a preoperative postoperative
Study or Subgrou Mean SD Total Mean SD Total Weight
Akan 2018 215 0895 53 383 089 53 11.0%
Assimakopoulos 2011 3.25 1.43 89 374 1.1 59 9.8%
Efthymiou 2014 274 12 50 397 1.22 50 9.9%
Goitein 2015 36 1.2 34 42 11 34 91%
Lechmiannandan 2019 27 08 33 361 089 39 10.8%
Olivera 2012 343 115 36 363 152 36 B.4%
Olivera 2018 3.2 1.82 62 44 1.37 62  9.0%
Pichlerova 2019 31 1.08 60 3.7 1.02 43 10.5%
Sarwer 2014 27 13 97 33 13 97 10.49%
Sarwer 2017 28 1.3 103 31 16 103 10.6%
Total (95% CI) 593 576 100.0%

Heterogeneity: Tau®= 0.19; Chi*= 43.23, df= 9 (P < 0.00001); F=79%
Testfor overall effect: Z=5.06 (P < 0.00001)

preoperative postoperative
Study or Subgrou Mean SD Total Mean SD Total Weight
Akan 2018 241 169 53 305 14 53 11.4%
Assimakopoulos 2011 355 246 59 426 207 59 8.4%
Efthymiou 2014 378 1.7 50 507 117 50 11.6%
Goitein 2015 4 19 34 5.4 1 34 9.6%
Lechmiannandan 2019 326 1.8 38 462 15 39 9.4%
Olivera 2012 38 232 36 353 259 36 57%
Olivera 2018 347 212 62 503 1.29 62 11.0%
Pichlerova 2019 31 243 60 4 225 43 7.5%
Sarwer 2014 35 18 97 41 16 97 12.8%
Sarwer 2017 35 1.9 103 38 1.8 103 126%
Total (95% CI) 593 576 100.0%

Heterogeneity: Tau*=0.15; Chi*= 21.26, df=9{(P=0.01); F=58%
Test for overall effect: Z=5.31 (P < 0.00001)

preoperative postoperative
Study or Subgrou| Mean SD Total Mean SD Total Weight
Sarwer 2017 41 25 103 42 22 103 11.5%
Sarwer 2014 41 25 97 46 21 97 11.4%
Pichlerova 2019 3.7 262 60 44 232 43 8.0%
Olivera 2018 44 273 62 507 1.52 62 9.9%
Olivera 2012 154 118 36 1.22 096 36 13.5%
Lechmiannandan 2019 371 22 39 482 16 39 9.0%
Goitein 2015 38 25 34 81 1.4 34 7.9%
Efthymiou 2014 3.31 266 50 441 229 50 7.9%
Assimakopoulos 2011 376 263 59 461 223 59 8.8%
Akan 2018 266 1.67 83 2488 1.47 53 121%
Total (95% CI) 593 576 100.0%

Heterogeneity: Tau*=0.19; Chi®=21.20, df=9 (P =0.01); F=58%
Test for overall effect. Z=2.71 (P=0.007)

no significance or high heterogeneity. Stratifying the studies
by follow-up time in the meta-analysis of sexual satisfaction,
heterogeneity could be resolved (Table 3).

When using the one-study-out method separately, no
pooled estimates were remarkably altered. What is more, the
fixed effect models yielded similar results with the random
effect analyses. However, we observed that P decreased from
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Fig. 3 Forest plot of the effect of bariatric surgery on sexual desire (a), sexual satisfaction (b), and sexual pain (c)
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Fig. 4 Forest plot of the effect of bariatric surgery on sexual (a), lubrication (b), and orgasm (c)

58 to 33% in the meta-analysis of sexual pain after omitting
the study by Olivera et al. [25]. No significant publication bias
was found using Egger test for sexual desire (p = 0.127),
satisfaction (p = 0.299), and sexual pain (p = 0.488).

Sexual Arousal, Lubrication, and Orgasm

Ten studies reported preoperative and postoperative
scores of sexual arousal, lubrication, and orgasm, in-
cluding 593 participants. No significant heterogeneity
was seen between studies (I < 50% in all), and the
fixed effect models showed that patients’ sexual arousal
(MD = — 0.85, 95% CI — 1.06 to — 0.64, p < 0.00001)
(Fig. 4a), lubrication (MD = — 0.66, 95% CI —0.90 to — 0.42,

p <0.00001) (Fig. 4b), and orgasm (MD =—0.70, 95% CI —
0.93 to — 0.47, p < 0.00001) (Fig. 4c) scores after bariatric
surgery were significantly higher than before surgery.
Subgroup analyses were not performed because of homoge-
neity. To verify the stability of pooled results, we conduct
sensitivity analysis by using different effect models. The
random effect model also indicated that bariatric surgery
resulted in significant improvements in sexual arousal
(MD =-0.85,95% CI - 1.13 to — 0.56, p < 0.00001), lubri-
cation (MD =— 0.69, 95% CI — 1.02 to — 0.37, p < 0.0001),
and orgasm (MD = — 0.70, 95% CI — 0.98 to — 0.43,
p < 0.00001). The p values of the Egger test for sexual
arousal (p = 0.299), lubrication (p = 0.280), and orgasm (p =
0.233) suggested that there were no significant publication bias.
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PISQ-12

Seven studies examined the effect of bariatric surgery on
PISQ-12 score, with a total of 509 participants, P = 94%,
indicating significant heterogeneity. Based on a random effect
model, meta-analysis showed no statistical significant change
in PISQ-12 score (MD =—0.21,95% CI — 3.13t0 2.71, p =
0.89) (Fig. 5). Grouping these researches by type of study
population did not resolve heterogeneity, but we found the
unchanged PISQ-12 score only occurred in women with

PFD. When we analyzed the subgroups classified by follow-
up duration and specific surgical group, no homogeneous re-
sults were observed (Table 3).

When omitting any one study out in turn, the pooled results
were not observably changed, with a range from — 0.73 (95%
CI—4.03102.56) to 0.44 (95% CI — 2.64 to 3.51). Also, after
changing the random effect model to the fixed effect model,
the pooled result was still not statistically significant (MD =
0.18,95% CI—0.54 t0 0.89, p = 0.63), so bariatric surgery had
no significant effect on PISQ-12.
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Fig. 5 Forest plot of the effect of bariatric surgery on estradiol (a), total testosterone (b), luteinizing hormone (c), follicle-stimulating hormone (d), sex

hormone binding globulin (e), and dehydroepiandrosterone sulfate (f)
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Secondary Outcomes
Sex Hormones

To explore the changes in sex hormone levels before and after
bariatric surgery was our secondary purpose. Therefore, only
two studies were included in the meta-analysis of estradiol,
TT, LH, FSH, SHBG, and DHEA-S (Fig. Sa—f), with 200
patients overall. The fixed effect model analysis showed
that bariatric surgery was associated with decreased TT
(MD = 26.07, 95% CI 20.26 to 31.88, p < 0.00001, I* = 0)
and increased LH(MD = — 7.28, 95% CI — 0.90 to — 4.67,
p < 0.00001, F*=0), FSH (MD =— 17.02, 95% CI—22.97 to
—11.07, p <0.00001, F* = 0), and SHBG (SMD =— 1.27, 95%
CI — 1.48 to — 1.05, p < 0.00001, /* = 0). In addition, the
random effect model analysis showed that bariatric surgery
could significantly decrease DHEA-S (MD = 36.62, 95% CI
16.90 to 54.33, p = 0.0002, I = 52%), but did not affect
estradiol (MD = — 4.53, 95% CI — 112.43 to 103.37, p =
0.93, I’ = 63%).

Discussion

Sexual health is an important element of quality of life (QOL).
Previous studies investigated the influence of bariatric surgery
on sexual function using the sexual life subscale of the Impact
of Weight on Quality of Life-Lite IWQOL-Lite) question-
naire and revealed positive effects [8, 43—48]. Nonetheless,
almost all these investigations examined change in sexual
function in both women and men without separate outcomes
of different gender. In the current study, we used the FSFI and
PISQ-12 to evaluate women’s sexual function.

The FSF1is a well-validated and widely used tool. Changes
in FSFI domains have been described in obese women after
bariatric surgery. However, the results of previous studies are
not constant. Some reported that all of the six parameters
improved markedly [17, 18, 26, 28]; some found no alteration
in any of these parameters [25], while others observed remark-
able improvements in all the domains, except for pain [27],
desire [31], or orgasm [32]. To the best of our knowledge, this
is the first meta-analysis reporting the influence of bariatric
surgery on female sexual function across all sexual compo-
nents; we found that bariatric surgery significantly improved
all aspects of female sexual function, as reflected by positive
change in both the total FSFI score and each individual do-
main score. These findings were in accordance with three
studies included in the meta-analysis without providing the
detailed data of all sexuality subscales [18, 26, 28]. In addi-
tion, our results suggested that both RYGB and SG had the
favorable effects on sexual function improvements. As for
obese women with FSD, a beneficial effect of bariatric surgery
has been described in a majority of included studies, which

could be supported by remission rate of FSD [17, 26, 28, 31,
36], together with the increased total FSFI score (MD =—7.86;
95% CI (—=11.94 to —4.22), p < 0.00001, data not shown).

The underlying mechanisms responsible for increased
women’s sexual function after bariatric surgery are not well
understood yet and may be explained by several reasons. First,
it is about weight reduction. Weight loss through sibutramine
and behavioral therapy has been showed to be associated with
sexual function improvements in women [49]. Bariatric
surgery—induced weight loss could also make a contribution
[8, 50, 51]. Second, the ameliorations were likely connected
not only with weight loss but also with other mechanisms,
including mediation of related sex hormone [51], especially
increase in E2, FSH, LH, and SHGB, and decrease in TT and
DHEA-S [33, 35, 52-54]. However, we found that postoper-
ative E2 levels were not significantly changed as compared
with that before surgery. Considering the heterogeneity and
small patient sizes, the pooled result should be cautiously
treated. Third, alterations in psychological and mental condi-
tions after weight loss could bring benefits to sexual function.
For with obesity, dissatisfaction with physical appearance and
body image negatively impacts sexual behavior [8, 55, 56],
but postsurgical weight reduction could greatly enhance their
sexual satisfaction. Furthermore, the massive loss of adipose
tissue boosted their self-esteem, alleviated their anxiety as
well as reduced depressive symptoms [15, 18, 27, 32, 57],
thus increasing their sexual response. Fourth, women with
DM [58-60] were at increased risk of sexual dysfunction.
DM remissions after bariatric surgery can explain the
ameliorations as well. Another noteworthy reason is that
improvements in health-related quality of life (HRQOL)
after weight loss following bariatric surgery may also play a
role [8, 29, 51].

Nevertheless, research has yielded contradictory results re-
garding the link between alteration in sex hormones, physical
aspects of QOL, body image, and depressive symptoms and
postsurgical enhancement of female sexual function[34]. Also
of note is that the huge benefit to sexual function may not be
dependent on the amount of weight reduction; this standpoint
is supported by the evidence that change in the total FSFI
score was not associated with percentage of excess weight loss
[26] or BMI reduction [29]. Similar to previous reports, our
meta-regression results indicated that the increased FSFI score
after surgery was not related to percentage of total weight loss
(6 =-10.00, p = 0.97). With the in-depth research, Oliveira
etal. [25] found that the increase of FSFI score was negatively
connected with the baseline FSFI score. Moreover, Bond et al.
[26] observed that greater sexual function improvements were
significantly correlated with worse preoperative sexual func-
tion. Another study by Efthymiou et al. [29] also reported a
negative association between improvements in total sexual
satisfaction and baseline sexual function. However, the pooled
results showed that postoperative improvements in sexual
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function could not be independently predicted by preoperative
sexual function (G = — 0.04, p = 0.46). In view of current
evidence, we believe that elevated sexual function is more
likely to be the result of a combination of factors that are
modified by bariatric surgery (i.e., body image, psychological
and mental status, sex hormone levels, health- and weight-
related quality of life, and DM remissions).

The PISQ-12 is a valid and reliable questionnaire focused
on sexual function in patients with POP and/or Ul In this
meta-analysis, sexual function in obese women with PFD
was assessed by the FSFI and PISQ-12. We found that both
PISQ-12 and FSFI were not notably changed after surgery.
Our findings agreed with previous studies suggesting that bar-
iatric surgery could not lead to improvements in female sexual
function in patients with PFD [61]. In the sexual pain analysis,
heterogeneity was derived from the article focusing on pa-
tients with PFD. These may be explained by the fact that
PFD such as U, POP, or FI may cause embarrassment or pain
during sexual intercourse [10].

This meta-analysis was not without limitations. First, both
FSFI and PISQ-12 were the self-reported patient question-
naires, which can possibly cause embarrassment in certain
female participants and influence the accuracy of their re-
sponse regarding their sexual satisfaction. Furthermore, there
was significant heterogeneity in the outcome analyses. This
may be ascribed to the varying lengths of follow-up, different
patient populations, and different types of bariatric surgery of
included studies. Another limitation is that bariatric sur-
gery might improve female sexual function rests on the
outcome of improved levels of sex hormones. Although
we investigated the impact of bariatric surgery on sex
hormone levels, due to limited data, we were unable to
further explore the relationship between change in sex
hormones and FSFI and its six domains. Finally, the
majority of the included studies were observational in
nature with no comparators.

Conclusion

Bariatric surgery appears to be effective in improving female
sexual function in obese patients. However, our study also
suggests that bariatric surgery has no benefits on sexual func-
tion in women with PFD. Randomized prospective studies
with larger samples and longer follow-up are needed to con-
firm these findings.
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