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Abstract: Background: This study analyzes the effects of bariatric surgery on female sexual
function, assessed using the Female Sexual Function Index (FSFI), and explores the impact
of adherence to the Mediterranean diet during the postoperative period. Patients and
methods: A retrospective observational study was conducted using a prospectively col-
lected database, including heterosexual women with morbid obesity undergoing bariatric
procedures. The FSFI questionnaire was applied before the intervention and 24 months
after surgery. Adherence to the Mediterranean diet was evaluated using the PREDIMED
questionnaire. Results: Among the 240 participants, 70.8% presented preoperative sexual
dysfunction, which decreased to 20.5% two years post-surgery. Significant improvements
were observed in all FSFI domains except for pain. Good adherence to the Mediterranean
diet was associated with higher scores in the lubrication, orgasm, and satisfaction domains.
Conclusions: Bariatric surgery significantly improves female sexual function, with the
Mediterranean diet enhancing these benefits during the postoperative period. Future stud-
ies must investigate additional variables such as psychological factors, physical activity,
and other lifestyle changes that may also influence sexual function.

Keywords: severe obesity; bariatric surgery; female sexual function index; Mediterranean diet;
adherence; lubrication; orgasm; satisfaction; type 2 diabetes mellitus; metabolic syndrome

1. Introduction
Obesity is associated with the onset of numerous physical and psychological comor-

bidities. Among the psychological impacts, depression, reduced self-esteem, poor quality
of life, and heightened body dissatisfaction are particularly prevalent [1–5]. One of the most
significant elements of quality of life is sexual functioning, yet it is frequently neglected
due to the discomfort associated with discussing such matters. In individuals with morbid
obesity, sexual dysfunction arises not only from psychological issues but also from addi-
tional pelvic floor complications, including urinary incontinence, pelvic organ prolapse,
and fecal incontinence [6,7].
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Sexual function can be adversely affected by obesity in both sexes; however,
women with obesity often experience more significant and complex difficulties in this
domain [8–10].

Self-administered questionnaires are frequently employed to evaluate sexual dysfunc-
tion, with the Female Sexual Function Index (FSFI) being among the most widely utilized
tools. This comprehensive 19-item instrument assesses sexual function in women across six
key dimensions: desire, arousal, lubrication, orgasm, satisfaction, and pain [11].

While numerous studies have noted enhancements in female sexual function associ-
ated with weight loss after bariatric surgery [12,13], such improvements are not consistently
mirrored in substantial changes to FSFI scores [14]. A meta-analysis by Gao et al. [15] ex-
amined changes in sexual dysfunction following bariatric surgery using self-reported
questionnaires, including the FSFI. The review identified only 16 studies reporting FSFI out-
comes across 881 participants, with the largest sample comprising 106 individuals [16]. This
underscores a notable limitation in current research, as numerous studies may not include
sufficiently large sample sizes to identify significant enhancements in FSFI dimensions.
On another note, robust adherence to the Mediterranean diet is widely recognized for its
positive effects on both physical and mental health, contributing to greater longevity and a
lower prevalence of obesity and cardiovascular conditions [17–19]. Research comparing
different dietary patterns has identified the Mediterranean diet as the most effective model
for reducing cardiovascular risk [20]. The Mediterranean diet is distinguished by its em-
phasis on consuming ample amounts of fruits, vegetables, legumes, nuts, and whole grains,
alongside moderate fish intake and minimal consumption of meat and sweets. Olive oil
serves as the principal source of dietary fats [21]. These dietary components are abundant
in phytonutrients, such as polyphenols and essential vitamins. The Mediterranean diet
also provides a rich source of antioxidants, including vitamin E, β-carotene, vitamin C,
and flavonoids, alongside key minerals like selenium and folate in their natural forms [22].
Moreover, the Mediterranean diet is acknowledged for its environmental sustainability,
making it a favorable choice from both health and ecological perspectives [23].

Severe obesity is frequently associated with metabolic syndrome and its related con-
ditions, including type 2 diabetes mellitus, arterial hypertension, and dyslipidemia. The
link between sexual dysfunction and metabolic syndrome is well established, with both
significantly diminishing quality of life. Recent findings indicate that adherence to the
Mediterranean diet among patients with metabolic syndrome can partially alleviate several
forms of sexual dysfunction in women, such as those linked to menstrual irregularities,
menopause, endometriosis, and polycystic ovary syndrome [24]. Giugliano et al. further
observed that among women with type 2 diabetes, higher adherence to the Mediterranean
diet correlated with a reduced incidence of female sexual dysfunction [25]. To the best of
our knowledge, no studies to date have examined improvement in sexual function after
bariatric surgery in relation to adherence to the Mediterranean diet.

This research aims to assess the influence of bariatric surgery on female sexual function,
using the FSFI as a measurement tool, in what represents the largest case series of its kind
to date. Furthermore, it investigates how adherence to the Mediterranean diet post-surgery
impacts female sexual function.

2. Materials and Methods
This retrospective observational study utilized a database compiled prospectively.

The cohort included heterosexual Spanish women who underwent Roux-en-Y gastric
bypass (RYGB) or sleeve gastrectomy (SG) between September 2020 and September 2022
at a Spanish private institution. Eligibility criteria required participants to have a body
mass index (BMI) > 40 kg/m2 or >35 kg/m2 with obesity-related comorbidities. Patients
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were excluded if they had undergone alternative surgical procedures, required revision
surgeries, or had not provided informed consent for participation. Additional exclusion
criteria encompassed nonambulatory individuals and those with a history of psychiatric
disorders. Participants were required to be in a relationship lasting at least 12 months to
ensure the opportunity for sexual activity with a partner. Cases lost to follow-up were
omitted from the analysis. Furthermore, individuals without a partner or who had not
engaged in sexual activity during the month preceding questionnaire completion were also
excluded. A visual representation of the study design is shown in Figure 1.
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2.1. FSFI Questionnaire

At the Outpatient Clinic, patients were requested to complete the Female Sexual
Function Index (FSFI) questionnaire [11] at two time points: prior to the intervention and
24 months post-surgery. Assessing sexual function formed an integral component of the
holistic patient evaluation conducted by the multidisciplinary team at our institution’s
bariatric surgery unit, with a specialist nurse overseeing the distribution and analysis of
the questionnaires.

The FSFI, comprising 19 items, assesses six distinct domains of sexual function: desire
(range: 1.2–6); arousal (range: 0–6); lubrication (range: 0–6); orgasm (range: 0–6); satisfac-
tion (range: 0.8–6); and pain (range: 0–6). The desire domain evaluates frequency and the
level of interest through two specific questions. Arousal is measured via four items assess-
ing frequency, intensity, confidence, and satisfaction. Lubrication is examined through four
questions addressing frequency, difficulty, and the ability to sustain lubrication. The orgasm
domain includes three items concerning frequency, difficulty, and satisfaction. Satisfaction
is gauged through three questions focusing on closeness with a partner, the quality of
sexual interactions, and overall satisfaction with sex life. Lastly, the pain domain evaluates
the frequency and intensity of pain during and after vaginal penetration through three
items. Scores for each domain are aggregated to yield a total score ranging from 2 to 36,
with higher scores indicating better sexual function. A score of 23 or below denotes sexual
dysfunction [11].

2.2. PREDIMED Questionnaire

Adherence to the Mediterranean diet was evaluated using the PREDIMED question-
naire [26], a tool specifically validated for Spanish-speaking populations. This question-
naire comprises a set of questions regarding dietary habits and food consumption patterns,
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with each response assigned a corresponding score. Patients were categorized into low-,
medium-, or high-adherence groups based on their scores.

Patients completed the questionnaire both prior to surgery and 24 months after
the procedure.

Throughout the postoperative period, patients received guidance from a specialized
nutrition nurse regarding dietary progression. Initially, they followed a liquid diet for the
first two weeks post-surgery, which was then gradually advanced to a semi-solid diet and
eventually to a full solid diet by approximately three months post-surgery. The solid diet
adhered to the Mediterranean diet framework, with the following characteristics: using
olive oil as the main source of fat, consuming plenty of fruit, vegetables, pulses, and nuts,
including wholemeal bread, pasta, rice, and other whole grain cereals in the daily diet,
opting for low-processed, fresh, and locally sourced foods, consuming dairy products daily,
such as low-fat yogurt and fresh cheese, consuming red meat in moderation, preferably as
part of stews, eating plenty of fish and eggs in moderation, consuming fresh fruit as the
usual dessert, and consuming water as the only beverage, although water should be drunk
between meals, not during. Patients were instructed to eat slowly, chew food well, and
divide meals into several small meals a day.

During the first year after surgery, patients attended quarterly consultations with the
nutrition nurse to monitor adherence to the diet and address any issues with food tolerance.
During the first year after surgery, patients usually have difficulties in eating red meat,
rice, and pasta, which usually disappear 12 months after surgery, when they can usually
eat all types of food without problems. After the first year, nutritional evaluations were
conducted on an annual basis.

2.3. Additional Variables

Additional variables analyzed included age, marital status, surgical technique, and
excess BMI loss 24 months after surgery.

2.4. Statistical Methodology

Quantitative variables were described using the mean and standard deviation, while
qualitative variables were represented by the number of cases and percentages. For the
analytical study of the variables, the Student’s t-test (Wilcoxon and Mann–Whitney tests
for non-Gaussian variables), Spearman correlation test, and chi-square test were employed.
Analyses were performed using the SPSS 28.0 software package (Chicago, IL, USA). All
reported p values are two-sided, with p < 0.05 considered statistically significant.

2.5. Ethical Aspects

This study received approval from the Research Ethics Committee of the Fundación
Española de Medicina Estética y Longevidad (FEMEL). The database was anonymized
in accordance with the requirements set by Organic Law 3/2018 on Data Protection and
Regulation (EU) 2016/679, ensuring that participants’ identities could not be directly or
indirectly disclosed and that their data were handled securely. Additionally, the project
complied with the ethical principles outlined in the Declaration of Helsinki, specifically
those adopted at the 64th General Assembly in Fortaleza (Brazil), alongside prevailing
national legislation on data analysis, protection, and the confidentiality of individuals.

3. Results
A total of 240 women participated in the analysis, with an average age of 45.1 ± 11.0 years

(ranging from 20 to 70 years) and a mean BMI of 45.0 ± 6.5 kg/m2. Of these individuals,
135 participants (56.3%) underwent sleeve gastrectomy (SG), while 105 (43.7%) received a
Roux-en-Y gastric bypass (RYGB). Regarding marital status, 156 women (65%) were married,
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48 (20%) were single, and 36 (15%) were divorced. Twelve months after surgery, the mean
BMI decreased to 29.5 ± 5.4 kg/m2, with an average excess BMI loss of 80.2 ± 19.4%. Table 1
outlines the anthropometric and sociodemographic variables by surgical technique, revealing
that patients who underwent RYGB had a significantly lower mean BMI 24 months post-
surgery and achieved a greater excess BMI loss. There were no significant differences in the
distribution of comorbidities.

Table 1. Distribution of anthropometric and sociodemographic variables and preoperative comor-
bidities depending on surgical technique.

SG (n = 135) RYGB (n = 105) p

Age (years) 45.7 ± 10.6 43.9 ± 11.0 0.083

Marital status (N-%)

0.703
- Single 27 (20%) 21 (20%)
- Married 90 (66.7%) 66 (62.9%)
- Divorced 18 (13.3%) 18 (17.1%)

Baseline BMI (kg/m2) 44.3 ± 6.0 45.5 ± 6.8 0.092

24-month BMI (kg/m2) 30.7 ± 6.6 28.4 ± 3.8 0.002

24-month excess BMI loss (%) 76.4 ± 21.2 83.5 ± 17.3 0.005

Type 2 diabetes mellitus (%) 39 (28.9%) 34 (32.4%) 0.559

Arterial hypertension (%) 53 (39.3%) 48 (45.7%) 0.315

Dyslipidemia (%) 48 (35.6%) 45 (42.9%) 0.249
SG: sleeve gastrectomy; RYGB: Roux-en-Y gastric bypass.

3.1. Results of FSFI Questionnaire

Participants exhibited significant improvements in the total FSFI score, with notable
changes observed in the domains of arousal, lubrication, desire, orgasm, and satisfaction
from baseline to 24 months post-surgery. However, no significant differences were iden-
tified in the pain domain (Table 2). Based on the FSFI-defined criterion for female sexual
dysfunction (a total score of 26 or lower), 70.8% of participants were classified as having
sexual dysfunction preoperatively, whereas only 20.5% retained this classification one year
after surgery. Statistically significant enhancements were found across all domains except
for pain.

Table 2. Changes in FSFI scores.

Baseline 24 Months Postoperatively p

Total FSFI score 20.4 ± 10.8 27.9 ±11.1 <0.001

Arousal 3.1 ± 1.6 4.6 ± 1.7 <0.001

Lubrication 3.7 ± 1.7 4.8 ± 1.9 <0.001

Desire 2.7 ± 1.3 4.5 ± 1.4 <0.001

Orgasm 3.2 ± 2.0 4.6 ± 2.0 <0.001

Satisfaction 3.3 ± 1.9 4.8 ± 2.0 <0.001

Pain 4.4 ± 2.5 4.6 ± 2.3 0.230

There were no significant differences in the baseline or the postoperative values
according to weight loss or the surgical technique they underwent.
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3.2. Adherence to Mediterranean Diet—Impact on Weight Loss and Remission of Comorbidities

Through the use of the PREDIMED scoring system, 149 participants (62.1%) demon-
strated poor adherence to the Mediterranean diet prior to surgery, while 91 (37.9%) exhib-
ited medium adherence. Two years post-surgery, adherence levels improved significantly,
with 165 patients (68.8%) achieving good adherence and 75 (31.2%) maintaining medium
adherence (p < 0.001).

Patients with high adherence to the Mediterranean diet showed greater weight loss
and a higher remission rate of type 2 diabetes mellitus, hypertension, and dyslipidemia,
both after Roux-en-Y gastric bypass and sleeve gastrectomy (Table 3).

Table 3. Weight loss and remission of comorbidities depending on adherence to Mediterranean diet.

Sleeve Gastrectomy (n = 135) Roux-en-Y Gastric Bypass (n = 105)

Good Adherence
(n = 94)

Medium
Adherence (n = 41) p Good Adherence

(n = 71)
Medium

Adherence (n = 34) p

24-month
excess BMI

loss (%)
80.6 ± 21.4 72.1 ± 20.1 0.034 87.1 ± 19.0 80.2 ± 17.1 0.038

Type 2
diabetes
mellitus

remission

92.8%
26 out of 28

63.6%
7 out of 11 0.023 95.8%

23 out of 24
70%

7 out of 10 0.033

Arterial
hypertension

remission

78.4%
30 out of 37

50%
8 out of 16 0.021 88.5%

31 out of 35
61.5%

8 out of 13 0.032

Dyslipidemia
remission

85.3%
29 out of 34

57.1%
8 out of 14 0.035 96.9%

31 out of 32
76.9%

10 out of 13 0.035

3.3. Association Between FSFI and Adherence to Mediterranean Diet

Before surgery, no significant associations were found between adherence to the
Mediterranean diet and either the total FSFI score or any individual domain. However,
at 24 months post-surgery, participants with good adherence to the Mediterranean diet
displayed notably higher total FSFI scores (mean difference 2.1; 95%CI (1.7–2.5); p = 0.042).
Domain-specific analysis revealed significant improvements in lubrication (mean difference
0.5; 95%CI (0.3–0.7); p = 0.012), orgasm (mean difference 0.5; 95%CI (0.2–0.8); p = 0.018),
and satisfaction scores (mean difference 0.7; 95%CI (0.5–0.9); p = 0.006) among this group,
whereas no substantial differences were observed in the remaining domains (Table 4).

Table 4. Associations between the different domains of the FSFI and adherence to the Mediterranean diet.

Good Adherence
(n = 165)

Medium
Adherence (n = 75) p

Total FSFI score 28.6 ± 11.3 26.5 ± 11.0 0.042

Arousal 4.6 ± 1.6 4.6 ± 1.7 0.568

Lubrication 5.0 ± 1.9 4.5 ± 1.8 0.012

Desire 4.6 ± 1.4 4.4 ± 1.3 0.257

Orgasm 4.8 ± 2.0 4.3 ± 1.9 0.018

Satisfaction 5.0 ± 2.0 4.3 ± 2.0 0.006

Pain 4.6 ± 2.1 4.4 ± 2.3 0.281
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Despite the fact that in all patients, significant improvement could be observed in
all the domains after surgery, significant differences in the postoperative values could be
detected in the domains of lubrication, orgasm, and satisfaction (Figure 2).
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Figure 2. Pre- and postoperative differences in FSFI domains across adherence groups.

Multivariate analysis revealed that high adherence to the Mediterranean diet was
independently associated with higher total FSFI scores (p = 0.048) and lubrication (p = 0.030),
orgasm (p = 0.035), and desire (p = 0.018) scores.

3.4. Association Between FSFI and Presence of Postoperative Comorbidities

In regard to the association between the FSFI and the presence of postoperative
comorbidities, the total FSFI score (mean difference 2.9; 95%CI (1.9–3.9); p = 0.044) and the
domains of satisfaction (mean difference 1.0; 95%CI (0.5–1.5); p = 0.021) and lubrication
(mean difference 0.9; 95%CI (0.5–1.4); p = 0.032) showed significantly higher values among
patients without diabetes, including those without preoperative type 2 diabetes mellitus
and those with complete remission (Table 5). There were no significant differences between
subjects without previous type 2 diabetes mellitus and those with postoperative remission.
Significant associations of FSFI values with the postoperative presence of comorbidities
could not be demonstrated.
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Table 5. Associations between the different domains of the FSFI and the presence of postoperative
Type 2 diabetes mellitus.

Non-Diabetic (n = 230) Diabetic (n = 10) p

Total FSFI score 28.7 ± 11.1 25.8 ± 15.0 0.044

Arousal 4.7 ± 1.6 4.6 ± 2.1 0.683

Lubrication 5.0 ± 1.8 4.1 ± 2.0 0.032

Desire 4.6 ± 1.3 4.4 ± 1.8 0.579

Orgasm 4.8 ± 2.0 4.3 ± 2.3 0.091

Satisfaction 5.0 ± 1.9 4.0 ± 2.3 0.021

Pain 4.6 ± 2.0 4.4 ± 2.4 0.683

Multivariate analysis failed to demonstrate an independent association of the presence
of postoperative type 2 diabetes mellitus with the total FSFI score or any of its domains.

4. Discussion
Historically, sexual dysfunction in individuals with obesity has received limited atten-

tion, largely due to its perception as a secondary issue and the discomfort associated with
addressing such a personal topic. Nevertheless, the current literature highlights a high
prevalence of sexual dysfunction in populations with obesity. Although this condition is
more commonly reported in men, it is also significant among women, profoundly affecting
their quality of life [27–30].

Several studies have demonstrated statistically significant improvements in sexual dys-
function scores following bariatric surgery, as measured by the FSFI questionnaire [31–34].
Aligning with our findings, Assimakopoulos et al. [31] observed notable enhancements
across all FSFI domains at a 1-year follow-up, with a mean postoperative BMI of 31.8 kg/m2.
Conversely, Sarwer et al. [35] reported that at 1 year post-surgery, significant improvements
were limited to the desire and satisfaction domains, corresponding to a 32.7% reduction
in weight. In our study, conducted 2 years post-surgery, participants achieved a mean
postoperative BMI of 29.9 kg/m2, with an average excess BMI loss of 76.9% and a mean
weight reduction of 34.1%, findings that are consistent with those reported by other studies
at the 1-year mark.

Across multiple studies, the type of bariatric surgery performed did not appear to
significantly influence improvements in sexual dysfunction scores, despite greater weight
loss being observed with malabsorptive techniques [30]. This finding means that the
amount of weight loss is not the main factor in the improvement in sexual dysfunction.
Some studies hypothesize that self-reported sexual function begins to improve as early as
6 months postoperatively, coinciding with the period of optimal BMI change [36]. Bond
et al. [32] reported that by 6 months post-surgery, most FSFI domains in patients following
bariatric surgery were comparable to those of lean controls, with the exception of desire and
lubrication. Conversely, Hernandez et al. [33] demonstrated that in a cohort of 80 patients
undergoing biliopancreatic diversion, the mean FSFI score improved from 19.9 at baseline
to 25.4 at 6 months, though this still indicated sexual dysfunction. However, by the 1-year
follow-up, all participants had surpassed the threshold for sexual dysfunction, achieving
a mean total FSFI score of 30.4. While sexual function improvements may be observed
as early as 6 months after surgery, we believe that peak weight loss—which typically
occurs between 12 and 24 months postoperatively—likely enhances these outcomes further.
As a result, sexual dysfunction may continue to improve progressively during the 6 to
24 months following surgery. Although weight loss has not been shown to directly predict
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improvements in sexual dysfunction, it is plausible that better fitness associated with lower
weight indirectly contributes to better sexual function, as does the adoption of healthy
lifestyle habits and proper stress management. Future research should explore sexual
function improvements at various intervals throughout the postoperative period to gain
deeper insights. Our findings align with the meta-analysis conducted by Gao et al. [15],
which concluded that neither baseline FSFI scores nor the degree of weight loss was a
significant predictor of changes in total FSFI scores following bariatric surgery.

Olivera et al. [37] and Ranasinghe et al. [38] were the only studies that reported no
improvement in sexual dysfunction following bariatric surgery. This lack of improvement
was attributed to the inclusion of patients with persistent pelvic floor dysfunction, despite
postoperative weight loss. The female pelvic floor plays a critical role in sexual function, and
any damage to this area can result in the denervation of erectile tissue, ultimately leading
to sexual dysfunction. For patients without pelvic floor disorders, various predictors of
improvement in sexual dysfunction have been investigated. The Assimakopoulos research
group found that better pre-existing sexual function and a lower pre-surgical BMI were
associated with improved postoperative sexual function [31]. Conversely, Sarwer et al. [35]
observed that patients with the poorest preoperative sexual function showed the most
substantial postoperative improvements. In our study, no significant relationship was
identified between preoperative and postoperative sexual function outcomes.

To the best of our knowledge, this study is the first to investigate how postoperative
adherence to the Mediterranean diet improves female sexual function. In the general popu-
lation, numerous studies have established a connection between higher adherence to the
Mediterranean diet and improved female sexual health, along with a reduced prevalence
of sexual dysfunction. Adopting a healthy dietary pattern, such as the Mediterranean diet,
may have a positive influence on female sexual well-being [39,40].

Focusing on the FSFI questionnaire as a tool for assessing sexual function, Esposito
et al. conducted a prospective interventional study on patients with metabolic syndrome to
evaluate the effects of adopting a Mediterranean diet. In their intervention group, the mean
FSFI score increased significantly from 19.7 at baseline to 26.1 post-treatment. However, this
improvement was only observed in the overall FSFI score and not in any of the individual
domains [41]. Conversely, other studies have demonstrated that higher adherence to the
Mediterranean diet is linked to broader enhancements in female sexual health. Women
following this dietary pattern reported better lubrication and sexual satisfaction, along with
reduced pain during intercourse. Our results agree with this affirmation, as patients with
good adherence to the Mediterranean diet show better lubrication and sexual satisfaction.
In contrast, there were no significant differences in the pain domain. However, pain
was the only domain that did not improve after surgery either. The Mediterranean diet
has been linked to improved sexual function in women due to its anti-inflammatory,
antioxidant, and vasodilatory properties. This diet can enhance blood flow and reduce
inflammation, leading to better lubrication and sexual satisfaction. Additionally, the diet’s
emphasis on antioxidants might modulate the release of anti-inflammatory agents involved
in painful sensations during sexual intercourse. In any case, pain is subjective perception,
and psychological factors can have a high influence on it [39]. Giugliano et al. assessed
sexual function in women with type 2 diabetes and found a significant association between
strong adherence to the Mediterranean diet and higher overall FSFI scores. Specifically, the
satisfaction domain showed significantly higher values, with trends toward improvement
observed in the lubrication and orgasm domains [25]. Similarly, our study demonstrated
that good postoperative adherence to the Mediterranean diet was associated with higher
total FSFI scores, as well as significant improvements in the lubrication, orgasm, and
satisfaction domains.
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The precise mechanisms through which a Mediterranean-style diet enhances sexual
function in women are not yet fully understood. It is known that macronutrient intake
can trigger oxidative stress, contributing to a pro-inflammatory state. Additionally, dietary
fiber—a key component of the Mediterranean diet—may influence cytokine levels, helping
to reduce inflammation. Dietary fiber is recognized for its anti-inflammatory properties,
and its combination with antioxidant-rich foods in the Mediterranean diet likely mitigates
oxidative stress associated with macronutrient consumption. From a public health per-
spective, understanding the exact mechanisms of individual nutrients or foods may be less
critical than emphasizing holistic dietary patterns. Current disease prevention guidelines
advocate for comprehensive dietary changes, such as reducing fat intake while increasing
the consumption of whole grains and vegetables. These recommendations underscore the
potential for synergistic effects of various dietary components in promoting health [42–44].

Limitations

One inherent limitation of self-reported assessments of intimate behavior is the poten-
tial for response bias. Participants may feel uncomfortable or embarrassed while completing
sexual functioning questionnaires, or they may misinterpret certain items. Consequently,
addressing sexual dysfunction should not rely solely on a single measurement tool; incor-
porating multiple measures enhances the robustness of evidence. It is recommended to
supplement the data from these questionnaires with additional tests that evaluate other
facets of personal life or assess overall quality of life. Cultural or psychological factors that
might influence sexual function were not assessed in this study. Psychosocial improvements
after surgery, such as enhanced self-esteem, might mediate FSFI gains, for example. Future
studies must complement the information obtained by means of the FSFI questionnaire
with psychosocial aspects.

Moreover, these tools capture the level of sexual function only at the time of as-
sessment and do not provide a comprehensive or long-term perspective on functionality.
Furthermore, adherence to the Mediterranean diet was evaluated using a questionnaire.
However, there is a possibility that patients may overestimate their adherence to the diet,
potentially to portray themselves as compliant with prescribed dietary recommendations
to healthcare professionals.

Finally, a better sexual function profile was observed in those patients without post-
operative diabetes. Although good adherence to the Mediterranean diet appears as an
independent factor for improved sexual function, adherence to the diet also increases the
remission rate of T2DM. Adherence to the Mediterranean diet may need to be considered
as part of a holistic lifestyle intervention that achieves improvements in multiple aspects of
both physical and psychological health.

5. Conclusions
After bariatric surgery, the overall FSFI score increased significantly, as well as scores

for each of its domains, except for pain, which was not altered. The improvement in sexual
function is not influenced by weight loss, nor by the surgical technique used.

Postoperative good adherence to the Mediterranean diet is associated with better
global FSFI scores, with significant improvements in the domains of lubrication, orgasm,
and satisfaction. Enhancing sexual function in women can be included among the potential
benefits linked to following a traditional Mediterranean-style diet, even in patients after
bariatric surgery. Future studies must investigate additional variables such as psychological
factors, physical activity, and other lifestyle changes that may also influence sexual function.



Nutrients 2025, 17, 605 11 of 13

Author Contributions: Conceptualization, J.R.-T. and G.G.; methodology, J.R.-T., G.G., M.-d.-L.B.,
E.-M.L.-T. and M.-E.F.-C.; formal analysis, J.R.-T., G.G., M.-d.-L.B., E.-M.L.-T. and J.M.; investigation
J.R.-T., G.G., M.-d.-L.B., E.-M.L.-T., M.-E.F.-C. and J.M.; writing—original draft preparation, J.R.-T.
and G.G.; writing—review and editing, E.-M.L.-T., M.-E.F.-C. and C.L. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Fundación Española de Medicina
Estetica y Longevidad (FEMEL) Spain (protocol code 2020/3; date of approval 10 June 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
this study.

Data Availability Statement: Data are unavailable due to privacy or ethical restrictions.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Fabricatore, A.N.; Wadden, T.A.; Sarwer, D.B.; Faith, M.S. Health-related quality of life and symptoms of depression in extremely

obese persons seeking bariatric surgery. Obes. Surg. 2005, 15, 304–309. [CrossRef]
2. Kolotkin, R.L.; Crosby, R.D.; Pendleton, R.; Strong, M.; Gress, R.E.; Adams, T. Health-related quality of life in patients seeking

gastric bypass surgery vs non-treatment seeking controls. Obes. Surg. 2003, 13, 371–377. [CrossRef] [PubMed]
3. Sarwer, D.B.; Lavery, M.; Spitzer, J.C. A review of the relationships between extreme obesity, quality of life, and sexual function.

Obes. Surg. 2012, 22, 668–676. [CrossRef] [PubMed]
4. Sarwer, D.B.; Wadden, T.A.; Fabricatore, A.N. Psychosocial and behavioral aspects of bariatric surgery. Obes. Res. 2005, 13,

639–648. [CrossRef]
5. Wadden, T.A.; Butryn, M.L.; Sarwer, D.B.; Fabricatore, A.N.; Crerand, C.E.; Lipschutz, P.E.; Faulconbridge, L.; Raper, S.; Williams,

N.N. Comparison of psychosocial status in treatment-seeking women with class III vs. class I-II obesity. Surg. Obes. Relat. Dis.
2006, 2, 138–145. [CrossRef] [PubMed]

6. Andrzej, P.; Wojciech, L.; Maciej, K.; Barcz, E. Obesity and pelvic floor disorders: A review of the literature. Med. Sci. Monit. 2016,
22, 1880–1886.

7. Chen, C.C.G.; Gatmaitan, P.; Koepp, S.; Barber, M.D.; Chand, B.; Schauer, P.R.; Brethauer, S.A. Obesity is associated with increased
prevalence and severity of pelvic floor disorders in women considering bariatric surgery. Surg. Obes. Relat. Dis. 2008, 5, 411–415.
[CrossRef]

8. Rowland, D.L.; McNabney, S.M.; Mann, A.R. Sexual function, obesity, and weight loss in men and women. Sex. Med. Rev. 2017, 5,
323–338. [CrossRef]

9. Sarwer, D.B.; Hanson, A.J.; Voeller, J.; Steffen, K. Obesity and sexual functioning. Curr. Obes. Rep. 2018, 7, 301–307. [CrossRef]
10. Kolotkin, R.L.; Crosby, R.D.; Gress, R.E.; Hunt, S.C.; Adams, T.D. Two-year changes in health-related quality of life in gastric

bypass patients compared with severely obese controls. Surg. Obes. Relat. Dis. 2009, 5, 250–256. [CrossRef]
11. Rosen, R.; Brown, C.; Heiman, J.; Leiblum, S.; Meston, C.; Shabsigh, R.; Ferguson, D.; D’Agostino, R., Jr. The Female Sexual

Function Index (FSFI): A multidimensional self-report instrument for the assessment of female sexual function. J. Sex Marital Ther.
2000, 26, 191–208. [CrossRef]

12. Cherick, F.; Te, V.; Anty, R.; Turchi, L.; Benoit, M.; Schiavo, L.; Iannelli, A. Bariatric surgery significantly improves the quality of
sexual life and self-esteem in morbidly obese women. Obes. Surg. 2019, 29, 1576–1582. [CrossRef]

13. Lechmiannandan, S.; Panirselvam, M.; Muninathan, P.; Hussin, N.; Rajan, R.; Sidi, H.; Kosai, N.R.; Vinayak, C.R. Resolution
of female sexual dysfunction (FSD) among the obese multiethnic Malaysian women now a reality with bariatric surgery: A
prospective pilot study in Malaysia. Obes. Surg. 2019, 29, 1571–1575. [CrossRef]

14. Wen, J.-P.; Wen, L.-Y.; Zhao, Y.-J. Effect of bariatric surgery on sexual function and sex hormone levels in obese patients: A
metaanalysis. J. Endocr. Soc. Oxf. Univ. Press. 2018, 2, 117–132. [CrossRef]

15. Gao, Z.; Liang, Y.; Deng, W.; Qiu, P.; Li, M.; Zhou, Z. Impact of Bariatric Surgery on Female Sexual Function in Obese Patients: A
Meta-Analysis. Obes. Surg. 2020, 30, 352–364. [CrossRef]

16. Sarwer, D.B.; Wadden, T.A.; Spitzer, J.C.; Mitchell, J.E.; Lancaster, K.; Courcoulas, A.; Gourash, W.; Rosen, R.C.; Christian, N.J.
4-Year changes in sex hormones, sexual functioning, and psychosocial status in women who underwent bariatric surgery. Obes.
Surg. 2018, 28, 892–899. [CrossRef]

https://doi.org/10.1381/0960892053576578
https://doi.org/10.1381/096089203765887688
https://www.ncbi.nlm.nih.gov/pubmed/12841896
https://doi.org/10.1007/s11695-012-0588-1
https://www.ncbi.nlm.nih.gov/pubmed/22293982
https://doi.org/10.1038/oby.2005.71
https://doi.org/10.1016/j.soard.2006.03.016
https://www.ncbi.nlm.nih.gov/pubmed/16925339
https://doi.org/10.1016/j.soard.2008.10.006
https://doi.org/10.1016/j.sxmr.2017.03.006
https://doi.org/10.1007/s13679-018-0319-6
https://doi.org/10.1016/j.soard.2009.01.009
https://doi.org/10.1080/009262300278597
https://doi.org/10.1007/s11695-019-03733-7
https://doi.org/10.1007/s11695-019-03722-w
https://doi.org/10.1210/js.2017-00233
https://doi.org/10.1007/s11695-019-04240-5
https://doi.org/10.1007/s11695-017-3025-7


Nutrients 2025, 17, 605 12 of 13

17. Mamplekou, E.; Bountziouka, V.; Psaltopoulou, T.; Zeimbekis, A.; Tsakoundakis, N.; Papaerakleous, N.; Gotsis, E.; Metallinos,
G.; Pounis, G.; Polychronopoulos, E.; et al. Urban environment, physical inactivity and unhealthy dietary habits correlate to
depression among elderly livingin Eastern Mediterranean Islands: The MEDIS (Mediterranean Islands Elderly) study. J. Nutr.
Health Aging. 2010, 14, 449–455. [CrossRef]

18. Sofi, F.; Cesari, F.; Abbate, R.; Gensini, G.F.; Casini, A. Adherence to Mediterranean diet and Health status: Meta-analysis. BMJ
2008, 337, a1344. [CrossRef] [PubMed]

19. Mente, A.; de Koning, L.; Shannos, H.S.; Anand, S. A systematic review of the evidence supporting a causal link between dietary
factors and coronary heart disease. Arch. Intern. Med. 2009, 169, 659–669. [CrossRef] [PubMed]

20. Willett, W.C.; Sacks, F.; Trichopoulou, A.; Drescher, G.; Ferro-Luzzi, A.; Helsing, E.; Trichopoulos, D. Mediterranean diet pyramid:
A cultural model for healthy eating. Am. J. Clin. Nutr. 1995, 61, 1402S–1406S. [CrossRef]

21. Tosti, V.; Bertozzi, B.; Fontana, L. Health benefits of the Mediterranean diet: Metabolic and molecular mechanisms. J. Gerontol. A
Biol. Sci. Med. Sci. 2018, 73, 318–326. [CrossRef] [PubMed]

22. Dernini, S.; Berry, E.M.; Serra-Majem, L.; La Vecchia, C.; Capone, R.; Medina, F.; Aranceta-Bartrina, J.; Belahsen, R.; Burlingame,
B.; Calabrese, G. Med Diet 4.0: The Mediterranean diet with four sustainable benefits. Public Health Nutr. 2017, 20, 1322–1330.
[CrossRef] [PubMed]

23. Sánchez-Villegas, A.; Martinez, J.A.; De Irala, I.; Martinez-González, M.A. Determinants of the adherence to an “a priori” defined
Mediterranean dietary pattern. Eur. J. Nutr. 2002, 41, 249–257. [CrossRef]

24. Oteri, V.; Galeano, F.; Panebianco, S.; Piticchio, T.; Le Moli, R.; Frittitta, L.; Vella, V.; Baratta, R.; Gullo, D.; Frasca, F.; et al. Influence
of Mediterranean Diet on Sexual Function in People with Metabolic Syndrome: A Narrative Review. Nutrients 2024, 16, 3397.
[CrossRef] [PubMed]

25. Giugliano, F.; Majorino, M.I.; Di Palo, C.; Autorino, R.; De Sio, M.; Giugliano, D.; Esposito, K. Adherence to Mediterranean diet
and sexual function in women with type 2 diabetes. J. Sex. Med. 2010, 7, 1883–1890. [CrossRef] [PubMed]

26. Carreno Enciso, L.; de Mateo Silleras, B.; de la Cruz Marcos, S.; Redondo Del Río, P. Social Media for Nutrition Education-A
Randomized Controlled Trial to Promote Fruit and Vegetable Intake in a University Setting: “The University of Valladolid
Community Eats Healthy” Study. Nutrients 2024, 16, 1308. [CrossRef]

27. Esposito, K.; Ciotola, M.; Giugliano, F.; Bisogni, C.; Schisano, B.; Autorino, R.; Cobellis, L.; De Sio, M.; Colacurci, N.; Giugliano, D.
Association of body weight with sexual function in women. Int. J. Impot. Res. 2007, 19, 353–357. [CrossRef]

28. Janiszewski, P.M.; Janssen, I.; Ross, R. Abdominal obesity and physical inactivity are associated with erectile dysfunction
independent of body mass index. J. Sex. Med. 2009, 6, 1990–1998. [CrossRef]

29. Larsen, S.H.; Wagner, G.; Heitmann, B.L. Sexual function and obesity. Int. J. Obes. 2007, 31, 1189–1198. [CrossRef] [PubMed]
30. Wingfield, L.R.; Kulendran, M.; Laws, G.; Chahal, H.; Scholtz, S.; Purkayastha, S. Change in Sexual Dysfunction Following

Bariatric Surgery. Obes. Surg. 2016, 26, 387–394. [CrossRef]
31. Assimakopoulos, K.; Karaivazoglou, K.; Panayiotopoulos, S.; Hyphantis, T.; Iconomou, G.; Kalfarentzos, 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, 362–366. [CrossRef] [PubMed]

32. Bond, D.S.; Wing, R.R.; Vithiananthan, S.; Sax, H.C.; Roye, G.D.; Ryder, B.A.; Pohl, D.; Giovanni, J. Significant resolution of female
sexual dysfunction after bariatric surgery. Surg. Obes. Relat. Dis. 2011, 7, 1–7. [CrossRef] [PubMed]

33. Hernandez Hernandez, J.R.; Lopez-Tomassetti Fernandez, E.; Caballero Diaz, Y.; Molina Cabrillana, J.; Morales García, D.; Núñez
Jorge, V. Remission of female sexual dysfunction in morbidly obese female patients with the Scopinaro procedure. Surg. Obes.
Relat. Dis. 2013, 9, 987–990. [CrossRef]

34. Kinzl, J.F.; Trefalt, E.; Fiala, M.; Hotter, A.; Biebl, W.; Aigner, F. Partnership, sexuality, and sexual disorders in morbidly obese
women: Consequences of weight loss after gastric banding. Obes. Surg. 2001, 11, 455–458. [CrossRef] [PubMed]

35. Sarwer, D.B.; Spitzer, J.C.; Wadden, T.A.; Rosen, R.C.; Mitchell, J.E.; Lancaster, K.; Courcoulas, A.; Gourash, W.; Christian, N.J.
Sexual functioning and sex hormones in persons with extreme obesity and seeking surgical and nonsurgical weight loss. Surg.
Obes. Relat. Dis. 2013, 9, 997–1007. [CrossRef] [PubMed]

36. Strain, G.W.; Kolotkin, R.L.; Dakin, G.F. The effects of weight loss after bariatric surgery on health-related quality of life and
depression. Nutr. Diab. 2014, 4, e132. [CrossRef] [PubMed]

37. Olivera, C.K.; Herron, D.M.; Kini, S.U.; Vardy, M.D.; Ascher-Walsh, C.J.; Garely, A.D.; Ginath, S.; Brodman, M.L. Long-term
quality of life and pelvic floor dysfunction after bariatric surgery. Am. J. Obstet. Gynecol. 2012, 207, 431.e1–431.e4. [CrossRef]
[PubMed]

38. Ranasinghe, W.K.; Wright, T.; Attia, J.; McElduff, P.; Doyle, T.; Bartholomew, M.; Hurley, K.; Persad, R.A. Effects of bariatric
surgery on urinary and sexual function. BJU Int. 2011, 107, 88–94. [CrossRef] [PubMed]

39. Szmidt, M.K.; Granda, D.; Madej, D.; Sicinska, E.; Kaluza, J. Adherence to the Mediterranean Diet in Women and Reproductive
Health across the Lifespan: A Narrative Review. Nutrients 2023, 15, 2131. [CrossRef]

https://doi.org/10.1007/s12603-010-0091-0
https://doi.org/10.1136/bmj.a1344
https://www.ncbi.nlm.nih.gov/pubmed/18786971
https://doi.org/10.1001/archinternmed.2009.38
https://www.ncbi.nlm.nih.gov/pubmed/19364995
https://doi.org/10.1093/ajcn/61.6.1402S
https://doi.org/10.1093/gerona/glx227
https://www.ncbi.nlm.nih.gov/pubmed/29244059
https://doi.org/10.1017/S1368980016003177
https://www.ncbi.nlm.nih.gov/pubmed/28003037
https://doi.org/10.1007/s00394-002-0382-2
https://doi.org/10.3390/nu16193397
https://www.ncbi.nlm.nih.gov/pubmed/39408364
https://doi.org/10.1111/j.1743-6109.2010.01714.x
https://www.ncbi.nlm.nih.gov/pubmed/20214715
https://doi.org/10.3390/nu16091308
https://doi.org/10.1038/sj.ijir.3901548
https://doi.org/10.1111/j.1743-6109.2009.01302.x
https://doi.org/10.1038/sj.ijo.0803604
https://www.ncbi.nlm.nih.gov/pubmed/17372616
https://doi.org/10.1007/s11695-015-1937-7
https://doi.org/10.1007/s11695-010-0303-z
https://www.ncbi.nlm.nih.gov/pubmed/21076994
https://doi.org/10.1016/j.soard.2010.05.015
https://www.ncbi.nlm.nih.gov/pubmed/20678969
https://doi.org/10.1016/j.soard.2013.02.007
https://doi.org/10.1381/096089201321209323
https://www.ncbi.nlm.nih.gov/pubmed/11501354
https://doi.org/10.1016/j.soard.2013.07.003
https://www.ncbi.nlm.nih.gov/pubmed/24120985
https://doi.org/10.1038/nutd.2014.29
https://www.ncbi.nlm.nih.gov/pubmed/25177912
https://doi.org/10.1016/j.ajog.2012.06.041
https://www.ncbi.nlm.nih.gov/pubmed/22892188
https://doi.org/10.1111/j.1464-410X.2010.09509.x
https://www.ncbi.nlm.nih.gov/pubmed/20707800
https://doi.org/10.3390/nu15092131


Nutrients 2025, 17, 605 13 of 13

40. Towe, M.; La, J.; El-Khatib, F.; Roberts, N.; Yafi, F.A.; Rubin, R. Diet and Female Sexual Health. Sex. Med. Rev. 2020, 8, 256–264.
[CrossRef]

41. Esposito, K.; Ciotola, M.; Giugliano, F.; Schisano, B.; Autorino, R.; Iuliano, S.; Vietri, M.T.; Cioffi, M.; De Sio, M.; Giugliano,
D. Mediterranean diet improves sexual function in women with the metabolic syndrome. Int. J. Impot. Res. 2007, 19, 486–491.
[CrossRef]

42. Giugliano, D.; Ceriello, A.; Esposito, K. The effects of diet on inflammation: Emphasis on the metabolic syndrome. J. Am. Coll.
Cardiol. 2006, 48, 677–685.25. [CrossRef]

43. Esposito, K.; Nappo, F.; Giugliano, F.; Di Palo, C.; Ciotola, M.; Barbieri, M.; Paolisso, G.; Giugliano, D. Meal modulation of
circulating interleukin 18 and adiponectin concentrations in healthy subjects and in patients with type 2 diabetes mellitus. Am. J.
Clin. Nutr. 2003, 78, 1135–1140. [CrossRef] [PubMed]

44. King, E.D. Dietary fiber, inflammation, and cardiovascular disease. Mol. Nutr. Food Res. 2005, 49, 594–600. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.sxmr.2019.08.004
https://doi.org/10.1038/sj.ijir.3901555
https://doi.org/10.1016/j.jacc.2006.03.052
https://doi.org/10.1093/ajcn/78.6.1135
https://www.ncbi.nlm.nih.gov/pubmed/14668275
https://doi.org/10.1002/mnfr.200400112
https://www.ncbi.nlm.nih.gov/pubmed/15884088

	Introduction 
	Materials and Methods 
	FSFI Questionnaire 
	PREDIMED Questionnaire 
	Additional Variables 
	Statistical Methodology 
	Ethical Aspects 

	Results 
	Results of FSFI Questionnaire 
	Adherence to Mediterranean Diet—Impact on Weight Loss and Remission of Comorbidities 
	Association Between FSFI and Adherence to Mediterranean Diet 
	Association Between FSFI and Presence of Postoperative Comorbidities 

	Discussion 
	Conclusions 
	References

