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Objective: This study aimed to investigate the effects of Laparoscopic Sleeve Gastrectomy (LSG) surgery on Female Sexual Function
Index (FSFI) and menstrual functions.

Methods: A total of 494 sexually active women attempting OMU Faculty of Medicine and diagnosed with obesity and underwent
with laparoscopic sleeve gastrectomy before and after the surgery between 17.02.2015 and 10.03.2025 were included in the study.
Results: FSFI before operation was significantly and negatively correlated with age (r=—0.443; p<0.01) and Visual Analog Scale
(VAS) (=—0.675; p<0.01). FSFI after operation was significantly and negatively correlated with age (=—0.383; p<0.01), menstrual
cycle (r=—0.202; p<0.05) and VAS (r=—0.661; p<0.01). FSFI before and after operation were not significantly correlated with BMI and
comorbidity (p>0.05). Age (OR=—0.083; p<0.01) and VAS (OR=-0.410; p<0.01) had significant and negative effect on FSFI before
operation. Similarly, age (OR=-0.092; p<0.01) and VAS (OR=—0.439; p<0.01) had significant and negative effect on FSFI after
operation.

Conclusion: Menstrual cycle change after LSG also had a decreasing effect on FSFI level after obesity. Therefore, treatment support
can be given to women in terms of menstrual cycle in order to increase their sexual quality of life after LSG. Multidisciplinary studies
of bariatric surgeon and gynecologist are needed in this regard.
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Introduction

With its increasing prevalence and incidence,' obesity negatively affects the quality of life* and the motor and cognitive
functions® of individuals in their daily lives. Sexuality, which is an important part of individuals’ daily lives and quality
of life, is also one of the functions negatively affected by obesity.”® Especially in women, obesity negatively affects
sexuality cognitively through body image’* and physically due to excess weight.”'® There are many treatment options in
obesity treatment, from lifestyle and nutrition changes to medical treatment, from surgical methods to laparoscopic
methods."' Among surgical methods, Laparoscopic Gastric Sleeve (LSG) is one of the most common bariatric surgery
methods in the fight against obesity.'?

While the number of studies on sexuality after bariatric surgery has increased in recent years, it is generally reported
in these studies that individuals have higher sexual satisfaction after optimal clinical response.'*'® In their study, Steffen
et al'’ reported that nearly half of the women and men who were dissatisfied with their sexual lives before bariatric
surgery had significantly increased sexual life satisfaction after a five-year follow-up. In another study, Paul et al'*
reported that patients experienced a significant increase in their sexual lives after laparoscopic Roux-en-Y bypass.
Luyssen et al'> reported that the quality of sexual life of individuals increased after bariatric surgery, but there were no
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significant differences in menstrual characteristics and sexual behaviors. In their study, Loh et al'® reported that bariatric
surgery, especially in women under the age of 40, both increased the quality of sexual life and reduced female sexual

dysfunction. Wingfield et al'’

reported in their comprehensive meta-analysis of 32 articles that there was an improvement
in sexual function in both genders after bariatric surgery. Although there are many scales that measure sexual function,
the FSFI is one of the most studied scales in this area, with proven validity and reliability, and a high level of validation.
The effects of bariatric surgery on sexual quality have been examined for both genders; there were no sufficient studies
on the change in FSFI in women after LSG compared to before. Therefore, the aim of this study was to examine the
effect of Laparoscopic Sleeve Gastrectomy (LSG) surgery on women’s Sexual Function Index (FSFI) and menstrual

functions.

Methods

Research Model

The study was designed as longitudinal and retrospective. The differences between the FSFI scores of women who
volunteered to participate in the study before and after LSG and the relationships between them and their demographic
characteristics were examined. The study was designed as a mixed model, with descriptive screening and relational
screening.

Patients
A total of 494 sexually active women attempting OMU Faculty of Medicine and diagnosed with obesity and underwent
with laparoscopic sleeve gastrectomy before and after the surgery between 17.02.2015 and 10.03.2025 were included in
the study.

Sexually active women who were diagnosed with obesity at OMU Faculty of Medicine and underwent laparoscopic
sleeve gastrectomy before and after the surgery between 17.02.2015 and 10.03.2025 were included in the study. The
inclusion criteria for the study were as follows:

Being 18 years of age or older,

Having had LSG,

Having FSFI data before and after LSG in the patient file,
Not having a health condition that would prevent FSFI.

The exclusion criteria for the study were:

e Being under 18 years of age,
e Having incomplete data on FSFI in the file,
e Having a chronic disease that may interfere with sexual functions.

It is known that T2DM negatively affects sexual function. Changes in sexual function may be less noticeable in patients
with T2DM, and this may reduce the power of the findings. For thi reason, T2DM and other comorbidity which may
effect FSFI were used in analysis as cofounders. After one month, FSFI levels were measured. Time intervals between
patients were consistent in order to reduce time effect on research results, because variation in follow-up time could
significantly influence FSFI and menstrual cycle outcomes.

Research Data

The Female Sexual Function Index (FSFI) was used to determine the preoperative and postoperative sexual functions of
the patients. FSFI is a scale that examines sexual function in women in 19 items and six dimensions. These dimensions
are Sexual desire, Sexual arousal, Sexual lubrication, Sexual orgasm, Sexual satisfaction and Sexual pain. Rosen et al'®
developed the scale and its Turkish validity was made by Aygin and Aslan.'” The Cronbach Alpha reliability coefficient,
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which shows the internal consistency coefficient of the scale, was reported as 0.95. In addition to the FSFI scores of the
patients, age, Body Mass Index (BMI), Hypertension (HT), Diabetes Mellitus (DM), Visual Analog Scale (VAS),
menstrual cycle change and day parameters were obtained.

Ethical Approval

An ethical approval was taken from Ondokuz Mayis University Clinical Research Ethics Committee with B.30.2.
ODM.0.0.08/273 grand number. Written patient consent was taken from all participants. Participants were fully informed
about the purpose of the study. The research was conducted in accordance with Helsinki Declaration.

Statistical Methods

Frequency analysis was used for description of nominal and ordinal parameters, whereas mean, standard deviation,
median and ranges were used for description of scale parameters. Kolmogorov Smirnov test was used for normality of
scale parameters. Wilcoxon Signed Rank test was used for differences before and after FSFI scores and dimensions.
Spearman’s rho correlation analysis was used for correlations between parameters. Generalized Linear Model (Logit) was
used for regression, due to linearization deviations.”**' SPSS 25.0 for windows was used for analysis at 0.05 significance
level and 95% Confidence interval.

Results
In total, 494 sexually active patients included in the final analysis after the inclusion and exclusion criteria. Age mean of
patients were 33.134+6.78 with 19—45 age range. BMI of patients were ranged from 31.90 to 68.10 with 42.40+5.46 mean.
5.7% of patients had HT, 11.3% had DM, 4.0% had asthma, and 2.4% had anxiety. Menstrual cycle changes of 66.8% of
patients were not known, whereas 17.8% were stated change in menstrual cycle after operation (Table 1).

Sexual desire, arousal, lubrication, orgasm, satisfaction, pain and total FSFI scores were significantly higher in

patients after operation (p<0.05). Menstrual cycle and VAS scores of patients were significantly higher before operation
(p<0.05) (Table 2).

Table | Baseline Characteristics of Patients

Parameter Value

Age, year, Mean * SD 33.1346.78
Median (Min-Max) 33.00 (19.00-45.00)
BMI, kg/m2, Mean * SD 42.40+5.46
Median (Min-Max) 41.40 (31.90-68.10)

Comorbidity, n (%)

HT 28 (5.7)
DM 56 (11.3)
Asthma 20 (4.0
Anxiety 12 (2.4)

Menstrual cycle change, n (%)

Not known 330 (66.8)
No 76 (15.4)
Yes 88 (17.8)

Abbreviations: BMI|, Body Mass Index; HT,
Hypertension; DM, Diabetes Mellitus; VAS, Visual Analog
Scale; SD, Standard Deviation.
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Table 2 FSFI Dimension Scores and Differences Before and After

Operation

Before Operation | After Operation | p value
Sexual desire 3.38+0.99 3.95£1.22 0.000*
3.60 (1.20-6.00) 4.20 (0.00-6.00)
Sexual arousal 3.47£0.99 3.77£0.96 0.000*
3.60 (0.00-5.10) 3.60 (0.00-5.10)
Sexual lubrication 3.79£1.19 3.88+1.18 0.017°
3.60 (0.00-6.00) 3.60 (0.00-6.00)
Sexual orgasm 3.56+0.83 3.68+0.89 0.000°
3.60 (0.00-6.00) 3.60 (0.00-6.00)
Sexual satisfaction 4.31+1.08 4.79%1.22 0.000°
4.80 (0.00-6.00) 4.80 (0.00-6.00)
Sexual pain 4.76x1.43 5.02+1.41 0.000*
4.80 (0.00-6.00) 6.00 (0.00-6.00)
FSFI Total 9.44+1.49 10.07+2.24 0.000*
9.36 (6.00-12.84) 10.44 (0.00-13.56)
Menstrual cycle 51.43+44.19 31.43+3.71 0.000*
40.00 (30.00-365.00) | 30.00 (30.00-50.00)
VAS 2.77+2.22 2.40%2.15 0.000*
3.00 (0.00-8.00) 2.00 (0.00-8.00)

Note: *Wilcoxon Signed Rank Test.
Abbreviations: FSFI, Female Sexual Function Index; VAS, Visual Analog Scale; SD, Standard

Deviation.

Spearman’s rho correlation analysis results showed that FSFI before operation was significantly and negatively
correlated with age (r=—0.443; p<0.01) and VAS (r=—0.675; p<0.01). FSFI after operation was significantly and
negatively correlated with age (r=—0.383; p<0.01), menstrual cycle (r=—0.202; p<0.05) and VAS (r=—0.661; p<0.01).
FSFI before and after operation were not significantly correlated with BMI and comorbidity (p>0.05) (Table 3).

Table 3 Spearman’s Rho Correlation Analysis Between Total FSFI
and Baseline Characteristics of Patients Before and After Operation

FSFI Before Operation | FSFI After Operation
r P r p
Age —0.443** 0.000 -0.383** 0.000
BMI -0.088 0.337 0.113 0.212
HT -0.048 0.600 —0.085 0.349
DM 0.068 0.455 0.090 0.323
Asthma 0.021 0818 0.080 0.379
Anxiety -0.093 0.308 —0.008 0.933
(Continued)
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Table 3 (Continued).

FSFI Before Operation | FSFI After Operation

r [ r [
Menstrual cycle —0.088 0.337 —0.202* 0.025
VAS —0.675%* 0.000 —0.661** 0.000

Notes: *p<0.05, **p<0.01.
Abbreviations: FSFl, Female Sexual Function Index; BMI, Body Mass Index; HT,
Hypertension; DM, Diabetes Mellitus; VAS, Visual Analog Scale.

Generalized Linear Model (Logit) results showed that age (OR=-0.083; p<0.01) and VAS (OR=-0.410; p<0.01) had
significant and negative effect on FSFI before operation. Similarly, age (OR=—0.092; p<0.01) and VAS (OR=-0.439;
p<0.01) had significant and negative effect on FSFI after operation. Effect of VAS was higher than effect of age in both
before and after operation. Menstrual cycle effect was the lowest among other parameters after operation (Table 4).

Correlation between VAS and FSFI was significant for both before and after operation and its direction was negative.
Before operation, correlation coefficient was higher showing more strong correlation (Figure 1).

Correlation between age and FSFI was significant for both before and after operation and its direction was negative.
Before operation, correlation coefficient was higher showing more strong correlation (Figure 2).

Discussion

This study aimed to investigate the effects of Laparoscopic Sleeve Gastrectomy (LSG) surgery on women’s Sexual
Function Index (FSFI) and menstrual functions, and within this framework, 494 women who applied to our clinic in the
last ten years were included in the study. According to the results obtained, there was a statistically significant increase in
the FSFI total score and all dimensions after LSG, while there was a significant decrease in menstrual cycle and VAS

levels.

Table 4 Generalized Linear Model (Logit) on Effects of Significantly Correlated Factors on FSFI
Before and After Operation

Parameter OR Std. Error | 95% Wald Confidence Interval Hypothesis Test

Lower Upper Wald X2 | df | p value

Before operation

(Intercept) 13.419 0.579 12.283 14.555 536.111 | 0.000
Age —0.083 0.017 —-0.116 —0.051 24.689 [ 0.000
VAS —0.410 0.043 —0.494 —0.325 90.536 [ 0.000
(Scale) 1.084 0.139 0.843 1.395

After operation

(Intercept) 14.806 0.847 13.146 16.465 305.812 | 0.000
Age —0.092 0.019 —0.128 —0.056 24.548 | 0.000
VAS —0.439 0.047 —0.531 —0.347 87.726 | 0.000
Menstrual cycle | —0.010 0.026 —0.061 0.041 0.144 | 0.705
(Scale) 1151 0.149 0.894 1.483

Abbreviations: FSFl, Female Sexual Function Index; OR, Odds ratio; df, Degree of freedom; VAS, Visual Analog Scale.
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Figure | Correlation between FSFl and VAS before (a) and after (b) operation.

Sexual life is an important part of individuals’ daily lives and is particularly related to body image in women.”®
Obesity is an important health problem that negatively affects both body image and physical sexual life in women.”'°
The general result of studies on obesity is that obesity reduces the quality of sexual life in both genders. However,
a significant increase in the quality of sexual life is observed after bariatric surgery."*'” In our study, the FSFI total score
and all sub-dimension scores, as an indicator of the quality of sexual life in women, increased statistically significantly
after LSG. In this respect, our study is in line with the studies in the literature.

Studies on sexual life after LSG have reported similar results to studies on bariatric surgery and obesity and sexual
life.* *° Akan et al*” applied a survey to 53 female patients and reported a significant increase in FSFI levels after LSG.
Simsek et al** reported in their study on 55 women that LSG can be effective in both increasing FSFI levels and reducing
sexual dysfunction in women. Korany?* reported in his study that patients’ self-confidence increased after LSG and that
this positively affected sexual life. In another study, Dilimulati et al*® reported that testosterone and hormones that can
affect sexuality were more regular after LGS. de Almeida Menezes et al*® evaluated sexual quality of female after gastric
bypass, and reported that gastric bypass increases sexuality of women. Abouelgreed et al*’ argued that gastric sleeve
increases sexual function in long term. Szoka et al”® reported that bariatric surgery demography is closely related with
sexual quality and properties of patients. These and similar studies reveal that individuals can have a higher quality
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Figure 2 Correlation between VAS and age before (a) and after (b) operation.

sexual life after LSG. Our study obtained results that are compatible with the literature in terms of both menstrual cycle
and associating this with LSG.

Although age had an effect both before and after the operation, pain was the most important factor at both
measurement times. Pain and the effect of age increased after the operation compared to before. Therefore, we believe
that patients are more sensitive after surgery. The significant effect related to sexuality was quantitatively demonstrated in
our study. However, whether this effect stems from weight loss or the surgical procedure is a matter that requires further
investigation. In this regard, further research could focus on the variables of surgical and weight loss effects. It is known
that LSG decreases blood ghrelin levels and increases GLP-1 levels which may affect FSFI and sexual desire of patients.
However, their direct and indirect relationships are in a complex structure, and must be examined in future research. The
FSFI total score normally ranges from 2 to 36, but the we found totals around 9—12. We believe that before operation,
having obesity and after operation, having an operation may cause this difference.

Limitations of the Study
The most important limitation of the study is that the number of patients who were not followed up is high, since it is based

on a 10-year follow-up. Since patients can receive health services in both private and public sectors and because of the
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density in public hospitals, there may be interruptions in patient follow-up. Although we examined every case that applied to
our hospital in the last 10 years, the real LSG prevalence and incidence are different from these due to the loss of follow-up.

Another important limitation of the study is the limited number of multidisciplinary studies focusing on the relationship
between menstrual cycle, sexual life and obesity. In this respect, studies that will compare the results of the study are limited. This
is another important limitation of the study. Since our study focused on the survey, we were unable to plan a research that also
considered estrogen and progesterone hormones. However, in clinical trials, these parameters could be added to better reveal
clinical and laboratory effects. Many factors such as nutrition, sleep patterns, daily workload, and stress affect sexual function,
and these factors may be interpreted as cofounders. Since our study was designed on online survey methods, these are important
limitations. Two-thirds of the sample has “menstrual cycle not known”, which severely weakens any conclusion regarding
menstrual function.

Contributions of the Research to Literature and Clinical Practice
The most important contribution of the study to the literature is that, unlike similar studies examining the relationship
between LSG and sexual life, it examined the FSFI level with a multidimensional advanced analysis and associated it
with the menstrual cycle. In this respect, the study can be a basic source for further studies. In addition, the examination
of 10-year application records in the study makes the study important in terms of longitudinal sampling.

The contribution of the study to clinical practice is that it reveals the effect of menstrual cycle on FSFI after bariatric
surgery in women. In this way, both the surgeon and the gynecologist can focus more on menstrual cycle regulation in
patient follow-up to prevent possible sexual function and quality losses after LSG.

Conclusion

Although there were functions that significantly decreased VAS FSFI level with age before and after LSG, menstrual
cycle change after LSG also had a decreasing effect on FSFI level after obesity. Therefore, treatment support can be
given to women in terms of menstrual cycle in order to increase their sexual quality of life after LSG. Multidisciplinary
studies of bariatric surgeon and gynecologist are needed in this regard.

In addition to the research limitations and being single-centered, multicenter and larger sample size studies are needed
to reduce the effects experienced in data tracking. In addition, multivariate and advanced analyses of the factors that may
affect menstrual cycle changes after LSG may contribute positively to the field. Obesity surgery primarily helps
individuals achieve a healthier appearance, which in turn is linked to many psychological processes, particularly
sexuality. Therefore, in addition to the direct benefits of obesity surgery, further research into its indirect effects,
especially on sexuality and psychological processes, would be beneficial.

Data Sharing Statement

Data are restricted from ethical approval, and may be asked from corresponding author.
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