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Abstract 

Background The Female Sexual Function Index (FSFI) is a widely recognized tool for assessing sexual dysfunction 
(SD). However, its validation for Spanish women suffering from multiple sclerosis (MS) has not yet been conducted.

Aim The study aimed to examine the psychometric properties of the 19‑item Spanish version of the FSFI (svFSFI) 
in women with relapsing MS.

Method A total of 137 women with relapsing MS from three Spanish centers participated in the study and com‑
pleted the svFSFI. The psychometric properties of the questionnaire were evaluated. The prevalence of SD in the study 
cohort was determined, and its association with clinical and sociodemographic variables was analyzed using bi‑ 
and multivariate regression analyses.

Results The svFSFI demonstrated excellent test‑retest reliability and substantial‑to‑excellent internal consistency 
in the context of relapsing MS. There was significant convergent validity in the intercorrelations of domains. Discri‑
minant validity showed differences in SD between women with high and low neurological disability, as measured 
by the Expanded Disability Status Scale (EDSS) scores. An exploratory factor analysis indicated a five‑factor structure 
for the svFSFI. The prevalence of SD in the MS cohort was found to be 42.6%, with the ‘desire’ and ‘arousal’ domains 
being the most affected. Factors such as EDSS score, fatigue, depression, and having a stable partner were found 
to influence the total svFSFI score.

Conclusion The study validates the svFSFI as a reliable and valid instrument for evaluating sexual dysfunction 
in Spanish women with MS.
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Background
The World Health Organization recognizes sexual 
health as a comprehensive state of well-being concern-
ing sexuality, encompassing physical, emotional, men-
tal, and social aspects [1]. The compromise of sexual 
health can lead to the onset of sexual dysfunction (SD), 
a condition that impacts nearly 40–50% of women [2, 
3], and is characterized by clinically significant altera-
tions in the ability to engage in sexual activity or expe-
rience sexual pleasure for at least 6 months, unless 
induced by medication [4]. SD is particularly prevalent 
in individuals with multiple sclerosis (MS), impacting 
their quality of life significantly [5–7]. The causes of SD 
are multifaceted, involving physical, neurological, psy-
chological, and social factors [8, 9]. In women with MS, 
the prevalence of SD ranges from 40 to 70% [10, 11] a 
variation that may be attributed to the challenges in 
thoroughly evaluating sexual health during outpatient 
visits.

Research by the Consortium of Multiple Sclerosis 
Centers indicates that in MS consultations, symptoms 
like depression, anxiety, sleep, and pain are frequently 
evaluated (80%), but SD is assessed in only half of the 
cases, often through a general question, and in only 4 
out of 24 cases using a specific tool [12]. Women with 
MS and SD commonly experience genital sensory altera-
tions, vaginal dryness, orgasmic dysfunction, decreased 
libido, dyspareunia, and, though rare, hypersexuality. 
Genital sensory loss significantly contributes to arousal 
and orgasm dysfunction. The aetiology of SD in women 
with MS is complex, involving anatomical, physiological, 
biological, and psychological aspects. A detailed history 
and thorough examination are crucial for diagnosing SD, 
with a focus on the aspect that most significantly affects 
the woman psychologically. This includes gathering com-
prehensive information about her sexuality, orientation, 
partner relationship quality, treatment expectations, 
and the chronological and severity assessment of symp-
toms. Factors such as increased disability, pain, disease 
duration, and concurrent depression are linked to the 
sexual well-being of women with MS [13], highlighting 
the importance of routinely assessing sexual function in 
these patients during follow-up appointments.

The Female Sexual Functioning Index (FSFI) [14] is a 
widely used patient-reported outcome measure (PROM) 
for evaluating female SD. Developed by Rosen et al., it is 
a brief, multidimensional self-report questionnaire with 
19 items assessing six factors of sexual function. The FSFI 
has been validated in more than 20 languages, included 
Spanish across different populations. The svFSFI, a Span-
ish adaptation of the Female Sexual Function Index, has 
undergone validation in Spain among women experienc-
ing pelvic floor disorders [15]. However, this validation 

has not yet been extended to include women diagnosed 
with MS.

The present study aimed to test the psychometric prop-
erties of svFSFI in women with relapsing MS and to offer 
insights into the prevalence and potential contributing 
factors of SD in this specific population.

Method
Subjects and procedure
This study, a multicenter cross-sectional observational 
research, was conducted over a 2-year period from April 
2021 to April 2023. It involved the recruitment of par-
ticipants from specialized Multiple Sclerosis (MS) Units 
at three Spanish hospitals: Hospital Universitario y Poli-
técnico La Fe, Hospital Álvaro Cunqueiro in Vigo, and 
Hospital Arnau de Vilanova in Lleida. The study focused 
on women who met specific inclusion criteria: a diagno-
sis of relapsing-remitting MS [16], to have sexual activity 
within the previous 4 weeks, being over 18 years of age 
and being able to read and understand Spanish. As exclu-
sion criteria: confirmed progressive disease independ-
ent of relapses, having reached the menopause or mental 
incapacity to properly fill in the questionnaire.

The sample size for this study was determined using 
the guidelines provided by Terwee et al. for psychomet-
ric validation [17]. The authors recommend a ratio of at 
least 4 individuals per item on the questionnaire, with a 
minimum of 100 subjects to ensure statistical reliability 
and validity. Additionally, an anticipated loss-to-follow-
up rate of 10% was factored into the calculation. Given 
that the Female Sexual Function Index (FSFI) comprises 
19 items, the study aimed to enroll a minimum of 110 
women to meet these criteria and ensure a robust and 
reliable analysis of the data.  During the baseline inter-
view, clinicians registered sociodemographic and clinical 
information on forms. This included recording the hos-
pital where each participant was treated, their age, the 
duration of their disease since diagnosis, any history of 
childbirth, and details about their partnership and pro-
fessional status. The assessment also covered neurologi-
cal disability and whether the participant was undergoing 
disease-modifying therapy (DMT) or symptomatic cen-
tral nervous system (CNS) agents. Additional informa-
tion gathered included a history of myelitis, symptoms of 
sphincter dysfunction such as voiding urgency, urinary 
retention, and urinary and/or fecal incontinence.

Measures
At the beginning of the study, during the baseline inter-
view, all participating women filled out several question-
naires. After a detailed explanation of the questionnaires, 
most of the patients completed a pseudonymized online 
form for clinical purposes outside the outpatient clinic, 
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with the exemption of those who lacked internet devices 
or web navigation skills that filled up a paper form after 
the clinical visit.

The FSFI is a comprehensive self-report questionnaire 
designed to evaluate various aspects of sexual function in 
women. It consists of 19 items that cover six key sexual 
domains over the preceding 4 weeks: desire (assessed 
by items 1 and 2), arousal (items 3 through 6), lubrica-
tion (items 7 to 10), orgasm (items 11 to 13), satisfaction 
(items 14 to 16), and pain (items 17 to 19). Each ques-
tion is scored on a scale ranging from 0 or 1 to 5, where 
higher scores represent better sexual function and less 
pain experienced during sexual activity. To calculate 
the total score for each domain, a validated correction 
factor is applied, capping the maximum score for each 
domain at 6. Consequently, the highest possible total 
FSFI score is 36, indicating optimal sexual function, while 
the lowest score is 2, reflecting more severe SD [14]. In 
this study, a subset of 21 women completed the FSFI on 
two occasions, with an interval of 6 to 8 weeks between 
assessments, to evaluate the test-retest reliability of the 
instrument. This time frame was chosen to ensure that 
the participants’ symptoms remained stable, while also 
being sufficiently long to prevent recall of their initial 
responses. During this period, there was no reported 
disease activity, nor were there any changes in the par-
ticipants’ treatments. To assess the discriminant validity 
of the FSFI, the women were categorized based on their 
level of disability, as measured by the Expanded Disabil-
ity Status Scale (EDSS) [18]. They were divided into two 
groups: those with an EDSS score of less than 3 and those 
with a score of 3 or higher. This categorization allowed 
for the examination of differences in sexual function 
between women with varying degrees of disability.

The Modified Fatigue Impact Scale (MFIS) is a spe-
cialized tool designed to measure the impact of fatigue 
in individuals with MS. This 21-item scale evaluates the 
effects of fatigue over the past 4 weeks across three dis-
tinct functional domains: cognitive, physical, and psy-
chosocial [19, 20]. The total MFIS score is calculated by 
summing the scores from each of these domains, with the 
overall score ranging from 0 to 84. Higher scores on the 
MFIS indicate a greater level of fatigue. In clinical prac-
tice and research, a threshold score of 38 is commonly 
used to differentiate between patients who are fatigued 
and those who are not [21].

The Beck Depression Inventory-II (BDI-II) is a widely 
recognized and extensively used tool for assessing the 
severity of depression [22]. This instrument focuses on 
the most recent 2-week period and comprises 21 items. 
Each item is scored on a scale from 0 to 3, with the total 
score reflecting the severity of depressive symptoms. The 
BDI-II employs standardized cut-off points to categorize 

the level of depression: scores from 0 to 13 indicate mini-
mal depression, 14 to 19 suggest mild depression, 20 to 28 
are indicative of moderate depression, and scores ranging 
from 29 to 63 denote severe depression. These cut-offs 
provide a useful guide for clinicians and researchers in 
interpreting the severity of depression in individuals.

Psychometric validation
The psychometric validation of the svFSFI in women with 
MS involved assessing its reliability, validity, interpret-
ability, and feasibility.

– Reliability: This was evaluated in two ways:

a. Internal Consistency: measures how closely related 
the items are within the questionnaire. Cronbach’s 
alpha was calculated as an indicator, with a value of 
0.7 considered acceptable [17].

b. Test-Retest Reliability: examines the instrument’s 
ability to consistently measure a sample over time. 
The intraclass correlation coefficient (ICC) was used, 
employing a 2-way random effects, single measures, 
and absolute agreement model [17, 23]. Measure-
ment error was determined using the standard error 
of measurement  (SEMagreement), calculated with 
the formula SD x √1 - ICC. The smallest detectable 
change (SDC) was calculated at both the individual 
and group levels [24].

– Construct Validity: This was evaluated through:

a. Structural Validity: assesses how well each item 
relates to the hypothesized domain, using explora-
tory factor analysis (EFA) with Varimax orthogonal 
rotation [25]. Bartlett’s sphericity test and the Kaiser-
Meyer-Olkin (KMO) normalization test were used 
to assess suitability, with values above 0.6 indicat-
ing good suitability [26]. The number of factors was 
determined based on the Kaiser eigenvalue criterion 
and sedimentation graph evaluation.

b. Convergent Construct Validity: measures how scores 
relate logically to other variables, using Spearman 
correlations between questionnaire dimensions and 
the total score. Effect sizes were calculated to deter-
mine the magnitude of differences [27].

– Discriminant Construct Validity: This aspect of the 
study focused on evaluating the scale’s capacity to 
distinguish between different participant groups 
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based on anticipated variations in scores. The key 
clinical variable used for this differentiation was the 
degree of disability, which was assessed using the 
EDSS with a threshold value set at 3.0. To compare 
scores between groups, the Wilcoxon-Mann-Whit-
ney test was employed.

– Interpretability and Feasibility: Although not psycho-
metric measures, these characteristics were still con-
sidered [28]. Interpretability was assessed using the 
percentage of unanswered individual items and the 
ceiling-floor effect. Feasibility was assessed by calcu-
lating the average completion time [17].

Assessment of prevalence and association 
with demographic and clinical variables
For sample description, categorical variables were 
expressed as counts and percentages, while continuous 
variables were expressed as mean or median. The FSFI 
cut-off value of 26.55 established by Wiegel et  al. was 
used to diagnose SD [29]. Associations between FSFI 
scores and registered variables were analyzed using non-
parametric tests (Mann-Whitney test for two groups) or 
Kruskal Wallis test for more than two groups and Spear-
man’s test. Bivariate and multivariate linear regression 
analyses were used to adjust for influencing covariates, 
with multiple comparisons and correlations adjusted 
using the Benjamini-Hochberg procedure to reduce the 
false discovery rate (FDR).

Patient and public involvement
Our primary objective in conducting this study was 
to assess the psychometric properties of the FSFI as a 
tool for comprehensive evaluation of sexual function in 
women with MS. Our goal was to identify SD and the 
specific affected domains, with the aim of enhancing the 
quality of care for these women. The potential impact 
of our work on the general public is that it may raise 
awareness, provide better support, and ultimately lead 
to improved healthcare outcomes for women living with 
MS.

Results
Participants
The study recruited a total of 137 women from three hos-
pitals in Spain between April 2021 and April 2023. The 
distribution of participants was as follows: Hospital Uni-
versitario y Politécnico La Fe (Valencia) (n = 70), Hos-
pital Arnau de Villanova (Lleida) (n = 28), and Hospital 
Alvaro Cunqueiro (Vigo) (n = 39). The demographic and 
clinical characteristics of these participants are detailed 
in Table  1. On average, the women were 36.4 years old. 
A significant majority of the cohort, 84%, had a low level 

of disability, as indicated by scores of less than 3 on the 
EDSS.

Psychometric validation
Reliability
 The svFSFI demonstrated excellent internal consistency, 
as evidenced by a high Cronbach’s alpha coefficient of 
0.98 (0.97–0.98) (Table 2). Test-retest reliability was also 

Table 1 Clinical and demographic characteristics of women 
with MS included in the study (n = 137)

SD standard deviation, EDSS Expanded Disability Status Scale, DMTT disease‑
modifying therapy, heDMT high efficacy DMT, MFIS Modified Fatigue Impact 
Scale, BDI-II Beck Depression Inventory‑II

Age (years), X (SD) 38.3 (7.2)

Disease duration (years), X (SD) 8.3 (6.0)

History of childbirth, n (%) 52 (49.1)

Stable partner, n (%) 91 (75.2)

Professional status: active, n (%) 94 (75.2)

EDSS (median, p25 – p75) 2 (1–2.5)

 ‑ EDSS < 3, n (%) 115 (83.9)

 ‑ EDSS ≥3, n (%) 22 (16.1)

Patients on DMT

 ‑ No treatment 20 (14.6)

 ‑ First line, n (%) 38 (27.7)

 ‑ heDMT, n (%) 79 (57.7)

Myelitis, n (%) 85 (62.5)

 ‑ Cervical, n (%) 41 (53.9)

 ‑ Dorsal, n (%) 9 (11.8)

 ‑ >  1 level, n (%) 26 (34.2)

 ‑ Diffuse, n (%) 0

Sphincter symptoms, n (%) 53 (38.7)

Referred fatigue, n (%) 51 (37.8)

MFIS (n = 58), X (SD) 20.4 (18.3)

Depression on specific treatment 18 (13.2)

BDI‑II (n = 54), X (SD) 23.5 (19.6)

Women on CNS depressants, n (%) 32 (23.5)

Table 2 Internal consistency reliability for dimensions and total 
FSFI (n = 137)

FSFI Female Sexual Function Index

Domain Cronbach’s 
Alpha

Desire 0.885

Arousal 0.947

Lubrication 0.965

Orgasm 0.943

Satisfaction 0.905

Pain 0.958

Total FSFI 0.977
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robust, with an ICC of 0.96 (95% CI: 0.91–0.98) for the 
total score (Table 3).

Validity
The factor structure of the svFSFI in our cohort was con-
firmed through a KMO test, which yielded a value of 0.95, 
and a Bartlett sphericity test that significantly rejected 
the null hypothesis (χ2 = 3478.4; p < 0.001). Explora-
tory Factor Analysis (EFA) identified five factors using a 
minimum eigenvalue of 1.0 for factor extraction, explain-
ing a cumulative variance of 85% (Table  4 and Fig.  1). 
The ‘Arousal’ items were loaded into two distinct factors 

associated with desire and lubrication, while other items 
corresponded to the remaining four dimensions initially 
described by Rosen et  al. [14]. All items clustered pre-
dictably with high factor loadings, affirming the factorial 
validity of the FSFI in women with MS.

– Convergent construct validity indicated strong cor-
relations within all domains and with the total FSFI 
score. The domains with the highest intercorrelations 
were arousal with lubrication, satisfaction, orgasm, 
and pain; lubrication with orgasm and pain; and 
orgasm with pain (Table 5).

Table 3 Test‑retest reliability for dimensions and total FSFI (n = 21)

FSFI Female Sexual Function Index, SD Standard Deviation, SEM Standard Error of Measurement, SDCind Smallest Detectable Change (individual level), SDC group 
Smallest Detectable Change (group level), ICC Intraclass Correlation Coefficient, CI Confidence Interval

Test, mean (SD) Retest, mean (SD) SEMagreement SDCind SDCgroup ICC (95%CI)

Desire 3.4 (1.3) 3.5 (1.3) 0.51 1.41 0.31 0.845 (0.66–0.93)

Arousal 4.3 (1.5) 4.3 (1.5) 0.47 1.31 0.29 0.901 (0.77–0.96)

Lubrication 4.5 (1.5) 4.6 (1.5) 0.34 0.94 0.21 0.948 (0.88–0.98)

Orgasm 4.9 (1.4) 4.8 (1.4) 0.44 1.22 0.26 0.9 (0.77–0.96)

Satisfaction 4.9 (1.1) 4.9 (1.2) 0.30 0.86 0.19 0.928 (0.83–0.97)

Pain 5.2 (1.5) 5.0 (1.5) 0.34 0.95 0.21 0.948 (0.87–0.98)

Total FSFI 27.3 (7.3) 27.2 (7.3) 1.44 3.99 0.87 0.96 (0.91–0.98)

Table 4 Factor analysis of the FSFI (n = 137)

FSFI Female Sexual Function Index

Items Domain: item F1 F2 F3 F4 F5

Item 1 Desire: frequency 0.15 0.10 0.80 0.18 0.15

Item 2 Desire: level 0.16 0.17 0.85 0.20 0.07

Item 3 Arousal: frequency 0.37 0.42 0.56 0.25 0.28

Item 4 Arousal: level 0.47 0.31 0.57 0.30 0.31

Item 5 Arousal: confidence 0.56 0.38 0.48 0.22 0.34

Item 6 Arousal: satisfaction 0.53 0.35 0.37 0.29 0.49

Item 7 Lubrication: frequency 0.73 0.33 0.34 0.28 0.27

Item 8 Lubrication: difficulty 0.74 0.39 0.17 0.26 0.29

Item 9 Lubrication: frequency of maintaining 0.73 0.35 0.26 0.28 0.31

Item 10 Lubrication: difficulty in maintaining 0.63 0.46 0.24 0.21 0.38

Item 11 Orgasm: frequency 0.43 0.31 0.25 0.25 0.69

Item 12 Orgasm: difficulty 0.42 0.40 0.23 0.28 0.67

Item 13 Orgasm: satisfaction 0.41 0.39 0.17 0.36 0.55

Item 14 Satisfaction: with closeness with partner 0.45 0.41 0.28 0.52 0.32

Item 15 Satisfaction: with sexual relationship 0.24 0.23 0.26 0.86 0.19

Item 16 Satisfaction: with overall sex life 0.24 0.23 0.31 0.72 0.21

Item 17 Pain: frequency during vaginal penetration 0.35 0.73 0.23 0.23 0.21

Item 18 Pain: frequency following vaginal penetration 0.32 0.83 0.21 0.25 0.27

Item 19 Pain: level during or following vaginal penetration 0.38 0.75 0.23 0.27 0.28

Eigenvalue 14.55 2.38 1.84 1.65 1.37

% of explained variance 22 19 17 14 13
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– In terms of discriminant construct validity, women 
with an EDSS score < 3 reported significantly higher 
FSFI scores (26.2) compared to those with an EDSS 
score ≥ 3 (8.7), with no differences observed in the 
domain. These differences might be influenced by 
factors such as longer disease duration and higher 
age in the latter group (Table 6).

Interpretability
All participants completed the questionnaires, with 
less than 15% of women scoring the lowest (n = 1) or 
highest (n = 2) possible total FSFI scores, indicating an 

absence of ceiling or floor effects. The average time to 
complete the questionnaire was 5.1 min.

svFSFI score assessment in women with MS: prevalence 
and influencing variables for SD
The overall mean svFSFI score in the study was 25.3, with 
a standard deviation of 9.1, and the median score was 
28.0 (interquartile range: 22.4–31.9). The scores across 
different domains are detailed in Table  7. Utilizing the 
established cut-off value of 26.55 for SD, 57 women in the 
cohort were classified as having SD, resulting in a preva-
lence rate of 42.6% in the studied group. After adjust-
ing for covariates and the FDR, a significant correlation 
was observed between the total FSFI scores and baseline 

Fig. 1 FSFI five‑factor model with item factor loadings

Table 5 FSFI Domains intercorrelations (Spearman rho)

a P < 0.05; FSFI, Female Sexual Function Index

TOTAL Desire/arousal Lubrication/arousal Orgasm Satisfaction Pain Global

Desire/arousal 1

Lubrication/arousal 0.785a 1

Orgasm 0.699a 0.876a 1

Satisfaction 0.720a 0.775a 0.763 a 1

Pain 0.683a 0.820a 0.779 a 0.715a 1

Total FSFI 0.868a 0.955a 0.915 a 0.869 a 0.884 a 1
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disability (as measured by the EDSS scale), as well as 
scores on the MFIS and BDI-II questionnaires (Table 8).

The analysis revealed that the median total svFSFI 
score was notably lower in women who were being 
treated for depression (p = 0.002), those reporting fatigue 
(p = 0.001), those with sphincter symptoms (p = 0.034), 
and in participants taking CNS depressant medications 
(p < 0.0001). Interestingly, neither a history of myelitis 
nor the use of high efficacy DMT were associated with 
significant changes in svFSFI scores. Conversely, higher 

total svFSFI scores were observed among women who 
had a stable partner (p = 0.018) and those who were 
employed (p = 0.0001). In the multivariate linear regres-
sion analysis, the factors that significantly influenced SD 
in the cohort were the BDI-II score, MFIS score, and hav-
ing a stable partner.

Discussion
This study focused on evaluating the psychometric prop-
erties of the Spanish version of the FSFI in a cohort of 
women with relapsing MS. The findings robustly sup-
port the reliability and validity of the svFSFI for use in 
this particular cohort. Notably, the study revealed a high 
prevalence of SD among these women and demonstrated 
the complex interconnections between SD and factors 
such as the level of disability, relationship status, depres-
sion, and fatigue.

The exploratory factor analysis (EFA) revealed a five-
factor structure, which differed from the initially proposed 
six-factor model [14, 30]. Notably, the arousal items were 
found to be encompassed within two distinct factors: 
desire and lubrication. This deviation from the original 
structure might be attributed to the complex interplay 
between cognitive and physiological aspects of sexual 
response, as suggested by recent revisions [31]. Regard-
ing structural validity, in the present study, the EFA iden-
tified five factors that explained 85% of the total variance, 
including the domains of desire/arousal, arousal/lubrica-
tion, orgasm, satisfaction, and pain. This indicated that 
the arousal items were integrated into two factors: item 
3 and 4 in desire/arousal and item 5 and 6 in lubrication/
arousal, eliminating the arousal factor as an independent 
entity. Although Rosen and colleagues initially proposed 
a five-factor solution for the original FSFI, they extended 
the FSFI structure to six domains due to their considera-
tion of a clinical distinction between desire and ‘arousal.’ A 
systematic review of measurement properties of the FSFI, 

Table 6 Discriminant construct validity: correlation of FSFI dimensions depending on EDSS

FSFI Female Sexual Function Index, EDSS Expanded Disability Status Scale

EDSS < 3 (n = 104) EDSS > 3 (n = 21) p–value

Mean SD Median p25 – p75 Mean SD Median p25 – p75

Desire 3.5 1.2 3.6 2.4–4.2 3.1 1.3 2.7 2.4–4.65 0.183

Arousal 4.2 1.7 4.8 3.3–5.4 3.1 1.7 3.6 2.2–4.4 0.001

Lubrication 4.5 1.9 5.1 4.1–6 3.5 2.2 4.2 2.8–5.3 0.008

Orgasm 4.3 1.9 5.2 3.6–5.6 3.2 2.1 3.6 2–5.1 0.004

Satisfaction 4.6 1.6 4.8 4–6 3.6 1.6 3.8 2.4–4.8 0.002

Pain 4.9 1.8 6.0 4.8–6 3.8 2.1 4.2 3.3–5.8 0.004

Total FSFI 26.2 8.7 28.9 23.6–32.3 20.3 9.9 24.1 15.7–26.9 0.002

Table 7 Scores dimensions and total FSFI (n = 137)

FSFI Female Sexual Function Index, X mean, SD standard deviation

Domains X SD Median p25 – p75

Desire (1.2–6.0) 3.5 1.2 3.6 2.4–4.2

Arousal (0–6.0) 4.1 1.7 4.5 3.3–5.4

Lubrication (0–6.0) 4.4 2.0 5.1 3.6–6.0

Orgasm (0–6.0) 4.1 2.0 4.8 3.2–5.6

Satisfaction (0.8–6.0) 4.5 1.6 4.8 3.6–6.0

Pain (0–6.0) 4.8 1.9 5.6 4.4–6.0

Total FSFI (2.0–36) 25.3 9.1 28 22.4–31.9

Table 8 Correlation between clinical variables and total FSFI 
(n = 137)

FSFI Female Sexual Function Index, EDSS Expanded Disability Status Score, MFIS 
Modified Fatigue Impact Scale, BDI-II Beck Depression Inventory‑II

(*) Significant after Benjamini‑Hochberg test

Variable Spearman Rho P- value Adjusted 
P- value *

Baseline EDSS ‑ 0.303 0.000 0.002*

Baseline age ‑ 0.124 0.148 0.222

Baseline disease duration ‑ 0.037 0.666 0.666

Childbirths 0.092 0.448 0.538

MFIS ‑ 0.316 0.015 0.032*

BDI‑II ‑ 0.323 0.016 0.032*
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according to COnsensus-based Standards for the selec-
tion of health Measurement INstruments (COSMIN) 
guidelines, indicates inconsistent structural validity of the 
FSFI in distinct countries and populations [32]. While 
the authors observed strong criterion validity supporting 
the scale’s use in screening for SD, they reported conflict-
ing evidence for some measurement properties, recom-
mending structural factor analysis for each study cohort 
before its use. The authors concluded that there was more 
evidence against than in favor of the hypothesized 6-fac-
tor structure. Most studies support a five-factor solution 
through confirmatory factor analysis (CFA) and principal 
component analysis (PCA) [32, 33], in which ‘desire’ and 
‘arousal’ are interdependent, aligning with recent revi-
sions made in the DSM-5, where ‘desire’ and ‘arousal’ were 
merged into ‘female sexual interest/arousal disorder’ [31]. 
‘Desire’ could be considered a cognitive component within 
the ‘arousal’ category, and the distinction between ‘desire’ 
and ‘arousal’ can be challenging in some women, leading to 
cross-loading in factor analysis [34, 35]. Other validations 
with PCAs have resulted in distinct factor structures in dif-
ferent subgroups or nationalities, possibly due to cultural 
differences, varying motivations for sex in women with 
or without arousal disorder [36], or the extensive overlap 
in sexual disorders [37–39]. These differences may also 
stem from varying sample characteristics or measurement 
properties of the instrument used in different studies. We 
conclude that the 5-factor solution is a valid structure 
for using the Spanish FSFI in our cohort of women with 
MS. Nevertheless, larger studies or validation by external 
groups are warranted.

But why use FSFI instead of a specific questionnaire 
for MS, such as the Multiple Sclerosis Intimacy and 
Sexuality Questionnaire (MSISQ-19) [40]? Compared 
to MSISQ-19, FSFI offers a comprehensive evaluation 
of multiple domains of female sexual function, enabling 
the identification of specific affected areas and guiding 
the selection of appropriate interventions, which was our 
initial objective in this study [41]. It also facilitates com-
parisons between cohorts of women with MS and other 
neurological patients with different pathologies. FSFI 
has been widely validated across various populations and 
languages. Additionally, FSFI assesses SD over the previ-
ous 4 weeks, making it more sensitive to recent changes. 
Importantly, it enables comparisons of SD between indi-
viduals with and without MS, thus providing insights 
into prevalence among distinct populations. We believe 
that both scales are complementary, and we recommend 
conducting a psychometric validation of the Spanish ver-
sion of MSISQ-19 in the female population with MS, still 
lacking to our knowledge.

The prevalence of SD in our cohort was 42.6%. This 
prevalence is similar to that reported in the general 

female population (40–50%) by other studies [2, 3] and 
falls within the lower range for women with MS, as stud-
ies have reported SD rates ranging from 40 to 80% [42, 
43]. This may be because our cohort consists primarily of 
young premenopausal women with low levels of disabil-
ity and relapsing-remitting forms of MS. The inclusion of 
women with progressive forms of MS may increase the 
prevalence of SD, and further investigations are planned. 
However, based on our clinical experience, the frequency 
of sexual intercourse in the most affected population was 
low due to disability. Regarding the affected domains, 
in our cohort, SD was primarily related to ‘desire’ and 
‘arousal,’ with ‘pain’ being the least affected domain. 
In other studies, the most frequent symptoms varied, 
including ‘dyspareunia’ and ‘anorgasmia’ [44], ‘anorgas-
mia’ and decreased vaginal lubrication [45], ‘alteration of 
sensory function in the genital area’ and ‘decreased libido’ 
in women with advanced MS [46], and ‘fatigue,’ ‘decreased 
sensations,’ and ‘decreased libido’ [47]. These variations in 
symptoms may be influenced by the degree of disability 
in the study cohort. We found a relationship between 
SD and the degree of neurological disability, fatigue, and 
sphincter dysfunction. Having a stable partner appeared 
to be a protective factor. Fatigue, depression, and anxi-
ety are common symptoms among individuals with MS 
and can significantly impact their sexual function. These 
relationships with SD have been shown to be common 
and independent of other factors studied [48–53]. Psy-
choeducational interventions and medical approaches 
for anxiety and depressive symptoms have shown a posi-
tive impact on SD [54, 55]. Age may also be a predictive 
factor for SD among women with MS, with older indi-
viduals potentially experiencing more difficulties [49, 56, 
57]. Neurological disability has also been related to SD. 
As in our sample, the EDSS score, using different cut-
off values, has been consistently related to SD in previ-
ous reports [56, 58–60]. Specific sphincter symptoms, 
such as urinary incontinence or bowel dysfunction, could 
also negatively impact sexual function in individuals with 
MS [61, 62], although we could not confirm this associa-
tion. These symptoms can lead to discomfort or embar-
rassment during sexual activity, resulting in a decrease 
in sexual desire and satisfaction. One study specifically 
reported overactive bladder as an independent factor 
of SD in women with MS [43]. For those women suffer-
ing from sphincter symptoms, therapeutic interventions 
have shown an improvement in SD after non-blinded, 
single-arm trials [63–65]. The potential negative effect of 
CNS depressants on SD in our population was observed 
but did not reach statistical significance after correcting 
for multiple comparisons.

A limitation of this study is the imbalance in the dis-
tribution of patients with EDSS scores below and above 
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3. This disparity may have impacted the outcomes of the 
discriminant validity analysis, potentially influencing 
both the prevalence and the most reported symptoms. 
The study did not consider thyroid function as a vari-
able, which is often present in women with MS and has 
been recognized as a factor affecting sexual function. 
Furthermore, the study did not assess the questionnaire’s 
responsiveness to intervention, a critical psychometric 
attribute that evaluates the tool’s ability to detect changes 
in response to treatment. Despite these limitations, the 
study’s strengths are noteworthy. It represents the first 
validation of the svFSFI in women with MS. The research 
benefits from a relatively large sample size, encompassing 
multiple centers, and the comprehensive completion of 
the questionnaire by all participants.

Conclusion
In summary, this study assessed the psychometric prop-
erties of the svFSFI in women with relapsing MS. The 
prevalence of SD in this cohort was 42.6%, primarily 
related to ‘desire’ and ‘arousal.’ Factors associated with 
SD included neurological disability, fatigue, depression, 
anxiety, and sphincter dysfunction, while having a sta-
ble partner appeared to be protective. The use of CNS 
depressants showed a potential negative effect on SD. 
The study also highlighted the importance of address-
ing SD in clinical practice to improve the quality of care 
provided to women with MS. The incorporation of the 
svFSFI in clinical settings promises to improve the qual-
ity of sexual health care for women with MS, ensuring 
their concerns are both recognized and appropriately 
managed.

Abbreviations
BDI‑II  Beck depression inventory‑II
CFA  Confirmatory factor analysis
CNS  Central nervous system
COSMIN  COnsensus‑based Standards for the selection of health Measure‑

ment INstruments
DMT  Disease modifying therapies
EDSS  Expanded disability severity scale
EFA  Exploratory factor analysis
FDR  False discovery rate
FSFI  Female Sexual Function Index
heDMT  High efficacy DMT
ICC  Intraclass correlation coefficient
KMO  Kaiser‑Meyer‑Olkin
MFIS  Modified Fatigue Impact Scale
MS  Multiple sclerosis
MSISQ‑19  Multiple Sclerosis Intimacy and Sexuality Questionnaire
PCA   Principal component analysis
PROM  Patient‑reported outcome measures
SD  Sexual dysfunction
SDC  Smallest detectable change
SEM  Standard Error of the Mean
svFSFI  Spanish version FSFI

Acknowledgements
The authors acknowledge Maria Lacomba for her useful help in the conceptu‑
alization of this work and all MS women that participated in the study.

Authors’ contributions
S.GP, S.R, and B.S conceptualized the study. S.GP, S.R, S.G, A.G and S.P collected 
data and participated in methodology design. L.BM helped in data curation 
and helped writing the manuscript. S.GP performed the statistical analyses of 
the data. S.GP and B.S supervised the project, wrote the initial draft and the 
final revisions.

Funding
Funding for SGP was obtained from Instituto de Salud Carlos III (ISCIII) with a 
Juan Rodés Contract (JR20/00033). SGP is also a member of the CIBER network 
(CB06/05/1131 – ISCIII).

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of Hospital La Fe‑HUPLAFE‑ 
HUPLAFE (Valencia ‑ Spain) with reference 2022–372‑1. All experimental 
protocols were performed in accordance with the Declaration of Helsinki. 
Women who fulfilled the inclusion criteria were informed by the neurologist 
and were invited to participate in the present study. Informed consent was 
obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Research group in Immunotherapy and Biomodels for Autoimmunity, Health 
Research Institute, Hospital Universitario y Politécnico La Fe, Valencia, Spain. 
2 Multiple Sclerosis Unit, Neurology Department, Hospital Universitario y 
Politécnico La Fe, Valencia, Spain. 3 CIBER, Instituto de Salud Carlos III, Madrid, 
Spain. 4 Multiple Sclerosis Unit, Hospital Arnau de Vilanova, Lleida, Spain. 5 Mul‑
tiple Sclerosis Unit, Hospital Álvaro Cunqueiro, Vigo, Spain. 6 Sexual and Repro‑
ductive Health Unit, Centro de Salud Trinitat, Valencia, Spain. 7 Physiotherapy 
Department, Faculty of Medicine and Health Sciences, University of Alcalá, 
Physiotherapy in Women’s Health (FPSM) Research Group, Madrid, Spain. 

Received: 8 August 2023   Accepted: 27 November 2023

References
 1. Defining sexual health Report of a technical consultation on sexual 

health 28–31 January 2002. Geneva: World Health Organization (WHO); 
2006. https:// www3. paho. org/ hq/ index. php? option= com_ conte nt& 
view= artic le& id= 2136: 2009‑ defin ing‑ sexua lheal th& Itemid= 0& lang= es.

 2. Rosen RC, Leiblum SR, Taylor JF, Bachmann GA. Prevalence of sexual 
dysfunction in women: results of a survey study of 329 women in an out‑
patient gynecological clinic. J Sex Marital Ther. 1993;19:171–88. https:// 
doi. org/ 10. 1080/ 00926 23930 84049 02.

 3. McCabe MP, Sharlip ID, Lewis R, Atalla E, Balon R, Fisher AD, et al. 
Incidence and prevalence of sexual dysfunction in women and men: 
a Consensus statement from the fourth international consultation on 
sexual medicine 2015. J Sex Med. 2016;13:144–52. https:// doi. org/ 10. 
1016/J. JSXM. 2015. 12. 034.

 4. Association AAP. Diagnostic and statistical manual of mental disorders: 
DSM‑IV 1994.

 5. Nortvedt MW, Riise T, Myhr K‑M, Landtblom A‑M, Bakke A, Nyland HI. 
Reduced quality of life among multiple sclerosis patients with sexual 

https://www3.paho.org/hq/index.php?option=com_content&view=article&id=2136:2009-defining-sexualhealth&Itemid=0&lang=es
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=2136:2009-defining-sexualhealth&Itemid=0&lang=es
https://doi.org/10.1080/00926239308404902
https://doi.org/10.1080/00926239308404902
https://doi.org/10.1016/J.JSXM.2015.12.034
https://doi.org/10.1016/J.JSXM.2015.12.034


Page 10 of 11Gil‑Perotin et al. BMC Women’s Health          (2023) 23:663 

disturbance and bladder dysfunction. Mult Scler. 2001;7:231–5. https:// 
doi. org/ 10. 1177/ 13524 58501 00700 404.

 6. Schairer LC, Foley FW, Zemon V, Tyry T, Campagnolo D, Marrie RA, et al. 
The impact of sexual dysfunction on health‑related quality of life in 
people with multiple sclerosis. Mult Scler J. 2014;20:610–6. https:// doi. 
org/ 10. 1177/ 13524 58513 503598.

 7. McCabe MP, McDonald E, Deeks AA, Vowels LM, Cobain MJ. The 
impact of multiple sclerosis on sexuality and relationships. J Sex Res. 
1996;33:241–8. https:// doi. org/ 10. 1080/ 00224 49960 95518 40.

 8. Bronner G, Elran E, Golomb J, Korczyn AD. Female sexuality in multiple 
sclerosis: the multidimensional nature of the problem and the inter‑
vention. Acta Neurol Scand. 2010;121:289–301. https:// doi. org/ 10. 
1111/J. 1600‑ 0404. 2009. 01314.X.

 9. Foley F, Werner M. Multiple sclerosis: the questions you ask, the 
answers you need. In: Kalb RC, editor. Sexuality and intimacy. 2nd ed. 
New York: Desmos Vermonde Press; n.d.

 10. Çelik DB, Poyraz EÇ, Bingöl A, Idiman E, Özakbaş S, Kaya D. Sexual 
dysfunction ın multiple sclerosis: gender differences. J Neurol Sci. 
2013;324:17–20. https:// doi. org/ 10. 1016/J. JNS. 2012. 08. 019.

 11. Dupont S. Multiple sclerosis and sexual functioning ‑ a review. Clin 
Rehabil. 1995;9:135–41.

 12. ‘t Hoen LA, Groen J, Scheepe JR, Reuvers S, Diaz DC, Fernández BP, et al. 
A quality assessment of patient‑reported outcome measures for sexual 
function in neurologic patients using the Consensus‑based standards 
for the selection of health measurement instruments checklist: a 
systematic review. Eur Urol Focus 2017;3:444–456. https:// doi. org/ 10. 
1016/J. EUF. 2016. 06. 009.

 13. Gumus H, Akpinar Z, Yilmaz H. The effects of multiple sclerosis on 
women’s sexuality: a controlled study. J Neurol Sci. 2013;333:e363–4. 
https:// doi. org/ 10. 1016/j. jns. 2013. 07. 1330.

 14. Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, et al. 
The female sexual function index (FSFI): a multidimensional self‑report 
instrument for the assessment of female sexual function. J Sex Marital 
Ther. 2000;26:191–205. https:// doi. org/ 10. 1080/ 00926 23002 78597.

 15. Sánchez‑Sánchez B, Navarro‑Brazález B, Arranz‑Martín B, Sánchez‑
Méndez Ó, de la Rosa‑Díaz I, Torres‑Lacomba M. The female sexual 
function index: transculturally adaptation and psychometric validation 
in Spanish women. Int J Environ Res Public Health. 2020:17. https:// doi. 
org/ 10. 3390/ ijerp h1703 0994.

 16. Thompson AJ, Banwell BL, Barkhof F, Carroll WM, Coetzee T, Comi G, 
et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald 
criteria. Lancet Neurol. 2018; https:// doi. org/ 10. 1016/ S1474‑ 4422(17) 
30470‑2.

 17. Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM, Knol DL, Dek‑
ker J, et al. Quality criteria were proposed for measurement proper‑
ties of health status questionnaires. J Clin Epidemiol. 2007;60:34–42. 
https:// doi. org/ 10. 1016/j. jclin epi. 2006. 03. 012.

 18. Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an 
expanded disability status scale (EDSS). Neurology. 1983; https:// doi. 
org/ 10. 1212/ wnl. 33. 11. 1444.

 19. Fisk JD, Ritvo PG, Ross L, Haase DA, Marrie TJ, Schlech WF. Measuring 
the functional impact of fatigue: initial validation of the fatigue impact 
scale. Clin Infect Dis. 1994;18:S79–83. https:// doi. org/ 10. 1093/ CLINI DS/ 
18. SUPPL EMENT_1. S79.

 20. Kos D, Kerckhofs E, Carrea I, Verza R, Ramos M, Jansa J. Evaluation of the 
modified fatigue impact scale in four different European countries. Mult 
Scler. 2005;11:76–80. https:// doi. org/ 10. 1191/ 13524 58505 MS111 7OA.

 21. Flachenecker P, Kümpfel T, Kallmann B, Gottschalk M, Grauer O, Rieck‑
mann P, et al. Fatigue in multiple sclerosis: a comparison of different rat‑
ing scales and correlation to clinical parameters. Mult Scler. 2002;8:523–6. 
https:// doi. org/ 10. 1191/ 13524 58502 MS839 OA.

 22. Beck AT, Steer RA, Brown GK. Manual for the Beck depression inventory‑II. 
San Antonio: Psychological Corporation; 1996.

 23. Streiner DL, Norman GR, Cairney J. Health Measurement Scales: A practi‑
cal guide to their development and use. Case Studies in Clinical Psy‑
chological Science: Bridging the Gap from Science to Practice 2014:1–7. 
https:// doi. org/ 10. 1093/ MED/ 97801 99685 219. 001. 0001.

 24. Davidson CL, Grant DMM, Byrd‑Craven J, Mills AC, Judah MR, Lechner WV. 
Psychometric properties of the co‑rumination questionnaire. Pers Individ 
Dif. 2014;70:171–5. https:// doi. org/ 10. 1016/J. PAID. 2014. 07. 002.

 25. Izquierdo I, Olea J, Abad FJ. Exploratory factor analysis in validation stud‑
ies: uses and recommendations. Psicothema. 2014;26:395–400. https:// 
doi. org/ 10. 7334/ PSICO THEMA 2013. 349.

 26. Kaiser HF. An index of factorial simplicity. 1974.
 27. Ferguson E, Cox T. Exploratory factor analysis: a Users’Guide. Int J Sel Assess. 

1993;1:84–94. https:// doi. org/ 10. 1111/J. 1468‑ 2389. 1993. TB000 92.X.
 28. Mokkink LB, Prinsen CAC, Bouter LM, de Vet HCW, Terwee CB. The 

COnsensus‑based standards for the selection of health measurement 
INstruments (COSMIN) and how to select an outcome measurement 
instrument. Braz J Phys Ther. 2016;20:105–13. https:// doi. org/ 10. 1590/ 
BJPT‑ RBF. 2014. 0143.

 29. Wiegel M, Meston C, Rosen R. The female sexual function index (FSFI): 
cross‑validation and development of clinical cutoff scores. J Sex Marital 
Ther. 2005;31:1–20. https:// doi. org/ 10. 1080/ 00926 23059 04752 06.

 30. Opperman EA, Benson LE, Milhausen RR. Confirmatory factor analysis of 
the female sexual function index. J Sex Res. 2013;50:29–36. https:// doi. 
org/ 10. 1080/ 00224 499. 2011. 628423.

 31. DSM‑5 Changes in Diagnostic Criteria of Sexual Dysfunctions n.d. https:// 
www. longd om. org/ open‑ access/ dsm‑5‑ chang es‑ in‑ diagn ostic‑ crite ria‑ 
of‑ sexual‑ dysfu nctio ns‑ 2161‑ 038X. 10001 22. pdf (accessed June 8, 2023).

 32. Neijenhuijs KI, Hooghiemstra N, Holtmaat K, Aaronson NK, Groenvold 
M, Holzner B, et al. The female sexual function index (FSFI)‑a systematic 
review of measurement properties. J Sex Med. 2019;16:640–60. https:// 
doi. org/ 10. 1016/J. JSXM. 2019. 03. 001.

 33. Meston CM, Derogatis LR. Validated instruments for assessing female 
sexual function. J Sex Marital Ther. 2002;28:155–64. https:// doi. org/ 10. 
1080/ 00926 23025 28512 76.

 34. Graham CA, Sanders SA, Milhausen RR, McBride KR. Turning on and 
turning off: a focus group study of the factors that affect women’s sexual 
arousal. Arch Sex Behav. 2004;33:527–38. https:// doi. org/ 10. 1023/B: ASEB. 
00000 44737. 62561. FD.

 35. Prause N, Janssen E, Hetrick WP. Attention and emotional responses to 
sexual stimuli and their relationship to sexual desire. Arch Sex Behav. 
2008;37:934–49. https:// doi. org/ 10. 1007/ S10508‑ 007‑ 9236‑6.

 36. Carvalheira AA, Brotto LA, Leal I. Women’s motivations for sex: exploring 
the diagnostic and statistical manual, fourth edition, text revision criteria 
for hypoactive sexual desire and female sexual arousal disorders. J Sex 
Med. 2010;7:1454–63. https:// doi. org/ 10. 1111/J. 1743‑ 6109. 2009. 01693.X.

 37. Sungur MZ, Gündüz A. A comparison of DSM‑IV‑TR and DSM‑5 definitions 
for sexual dysfunctions: critiques and challenges. J Sex Med. 2014;11:364–
73. https:// doi. org/ 10. 1111/ JSM. 12379.

 38. Gierhart BS. When does a “less than perfect” sex life become female 
sexual dysfunction? Obstet Gynecol. 2006;107:750–1. https:// doi. org/ 10. 
1097/ 01. AOG. 00002 04866. 43734. 22.

 39. Balon R, Segraves RT, Clayton A. Issues for DSM‑V: sexual dysfunction, 
disorder, or variation along normal distribution: toward rethinking 
DSM criteria of sexual dysfunctions. Am J Psychiatry. 2007;164:198–200. 
https:// doi. org/ 10. 1176/ AJP. 2007. 164.2. 198.

 40. Foley FW, Zemon V. The multiple sclerosis intimacy and sexuality Ques‑
tionnaire‑19 (MSISQ‑19). Sex Disabil. 2000; https:// doi. org/ 10. 1023/A: 
10054 21627 154.

 41. Sand M, Rosen R, Meston C, Brotto LA. The female sexual function index 
(FSFI): a potential “gold standard” measure for assessing therapeutically‑
induced change in female sexual function. Fertil Steril. 2009;92:S129. 
https:// doi. org/ 10. 1016/j. fertn stert. 2009. 07. 1173.

 42. Mirmosayyeb O, Barzegar M, Nafari A, Mahdi Hosseinabadi A, Malekza‑
deh A, Ghasemi M, et al. Sexual dysfunction in women with Neuro‑
myelitis Optica Spectrum disorders and multiple sclerosis. Sex Disabil. 
2022;40:381–92. https:// doi. org/ 10. 1007/ S11195‑ 022‑ 09731‑5/ METRI CS.

 43. Le Breton F, Chesnel C, Lagnau P, Haddad R, Lacroix P, Miget G, et al. Is 
there a relationship between overactive bladder and sexual dysfunction 
in women with multiple sclerosis? J Sex Med. 2022;19:729–37. https:// doi. 
org/ 10. 1016/j. jsxm. 2022. 02. 019.

 44. Borello‑France D, Dusi J, O’Leary M, Misplay S, Okonski J, Leng W, et al. 
Test‑retest reliability of the urge‑urinary distress inventory and female 
sexual function index in women with multiple sclerosis. Urol Nurs. 
2008;28(1):30–5.

 45. Zorzon M, Zivadinov R, Bragadin LM, Moretti R, De Masi R, Nasuelli D, et al. 
Sexual dysfunction in multiple sclerosis: a 2‑year follow‑up study. J Neurol 
Sci. 2001;187:1–5.

https://doi.org/10.1177/135245850100700404
https://doi.org/10.1177/135245850100700404
https://doi.org/10.1177/1352458513503598
https://doi.org/10.1177/1352458513503598
https://doi.org/10.1080/00224499609551840
https://doi.org/10.1111/J.1600-0404.2009.01314.X
https://doi.org/10.1111/J.1600-0404.2009.01314.X
https://doi.org/10.1016/J.JNS.2012.08.019
https://doi.org/10.1016/J.EUF.2016.06.009
https://doi.org/10.1016/J.EUF.2016.06.009
https://doi.org/10.1016/j.jns.2013.07.1330
https://doi.org/10.1080/009262300278597
https://doi.org/10.3390/ijerph17030994
https://doi.org/10.3390/ijerph17030994
https://doi.org/10.1016/S1474-4422(17)30470-2
https://doi.org/10.1016/S1474-4422(17)30470-2
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1212/wnl.33.11.1444
https://doi.org/10.1212/wnl.33.11.1444
https://doi.org/10.1093/CLINIDS/18.SUPPLEMENT_1.S79
https://doi.org/10.1093/CLINIDS/18.SUPPLEMENT_1.S79
https://doi.org/10.1191/1352458505MS1117OA
https://doi.org/10.1191/1352458502MS839OA
https://doi.org/10.1093/MED/9780199685219.001.0001
https://doi.org/10.1016/J.PAID.2014.07.002
https://doi.org/10.7334/PSICOTHEMA2013.349
https://doi.org/10.7334/PSICOTHEMA2013.349
https://doi.org/10.1111/J.1468-2389.1993.TB00092.X
https://doi.org/10.1590/BJPT-RBF.2014.0143
https://doi.org/10.1590/BJPT-RBF.2014.0143
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1080/00224499.2011.628423
https://doi.org/10.1080/00224499.2011.628423
https://www.longdom.org/open-access/dsm-5-changes-in-diagnostic-criteria-of-sexual-dysfunctions-2161-038X.1000122.pdf
https://www.longdom.org/open-access/dsm-5-changes-in-diagnostic-criteria-of-sexual-dysfunctions-2161-038X.1000122.pdf
https://www.longdom.org/open-access/dsm-5-changes-in-diagnostic-criteria-of-sexual-dysfunctions-2161-038X.1000122.pdf
https://doi.org/10.1016/J.JSXM.2019.03.001
https://doi.org/10.1016/J.JSXM.2019.03.001
https://doi.org/10.1080/00926230252851276
https://doi.org/10.1080/00926230252851276
https://doi.org/10.1023/B:ASEB.0000044737.62561.FD
https://doi.org/10.1023/B:ASEB.0000044737.62561.FD
https://doi.org/10.1007/S10508-007-9236-6
https://doi.org/10.1111/J.1743-6109.2009.01693.X
https://doi.org/10.1111/JSM.12379
https://doi.org/10.1097/01.AOG.0000204866.43734.22
https://doi.org/10.1097/01.AOG.0000204866.43734.22
https://doi.org/10.1176/AJP.2007.164.2.198
https://doi.org/10.1023/A:1005421627154
https://doi.org/10.1023/A:1005421627154
https://doi.org/10.1016/j.fertnstert.2009.07.1173
https://doi.org/10.1007/S11195-022-09731-5/METRICS
https://doi.org/10.1016/j.jsxm.2022.02.019
https://doi.org/10.1016/j.jsxm.2022.02.019


Page 11 of 11Gil‑Perotin et al. BMC Women’s Health          (2023) 23:663  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 46. Hulter BM, Lundberg PO. Sexual function in women with advanced multi‑
ple sclerosis. J Neurol Neurosurg Psychiatry. 1995;59:83–6. https:// doi. org/ 
10. 1136/ JNNP. 59.1. 83.

 47. Valleroy ML, Kraft GH. Sexual dysfunction in multiple sclerosis. Arch Phys 
Med Rehabil. 1984;65:125–8.

 48. Barka Bedrane Z, Bouchenak KD. Sexual dysfunction in women with 
relapsing remitting multiple sclerosis in West Algeria. Mult Scler J. 
2020;26:656. https:// doi. org/ 10. 1177/ 13524 58520 974937.

 49. Nazari F, Shaygannejad V, Mohammadi Sichani M, Mansourian M, 
Hajhashemi V. Sexual dysfunction in women with multiple sclerosis: 
prevalence and impact on quality of life. BMC Urol. 2020:20. https:// doi. 
org/ 10. 1186/ s12894‑ 020‑ 0581‑2.

 50. Abdo S, Abdel‑Naseer M, Elmehdawy K, Adly M, Al‑Faqeeh A, Hassan A, 
et al. Sexual dysfunction in women with early multiple sclerosis. Mult 
Scler Relat Disord. 2020:37. https:// doi. org/ 10. 1016/j. msard. 2019. 11. 007.

 51. Carnero Contentti E, Pettinicchi JP, Caride A, Lopez PA. Sexual dysfunction 
in patients with multiple sclerosis: association with disability, anxiety, 
depression and fatigue. Mult Scler J. 2018;24:780. https:// doi. org/ 10. 1177/ 
13524 58518 798592.

 52. Bartnik P, Wielgoś A, Kacperczyk J, Pisarz K, Szymusik I, Podlecka‑Piętowska 
A, et al. Sexual dysfunction in female patients with relapsing‑remitting 
multiple sclerosis. Brain Behav. 2017:7. https:// doi. org/ 10. 1002/ brb3. 699.

 53. Konstantinidis C, Tzitzika M, Bantis A, Nikolia A, Samarinas M, Kratiras Z, 
et al. Female sexual dysfunction among Greek women with multiple 
sclerosis: correlations with organic and psychological factors. Sex Med. 
2019;7:19–25. https:// doi. org/ 10. 1016/j. esxm. 2018. 11. 003.

 54. Afshar B, Amini L, Hasani M, Jahanfar S, Nabavi SM. The most effective 
sexual function and dysfunction interventions in individuals with multi‑
ple sclerosis: a systematic review and meta‑analysis. Int J Reprod Biomed. 
2022;20:241–54. https:// doi. org/ 10. 18502/ ijrm. v20i4. 10897.

 55. Baghbanian SM, Khalili B, Bakhshi A, Azizi H, Ghazaeian M. The effects 
of bupropion on sexual dysfunction in female patients with multiple 
sclerosis: a double‑blind randomized clinical trial. Mult Scler Relat Disord. 
2023:69. https:// doi. org/ 10. 1016/j. msard. 2022. 104399.

 56. Yeni K, Tulek Z, Terzi M. Assessment of sexual dysfunction and related fac‑
tors in female patients with multiple sclerosis. Mult Scler J. 2021;27:260–1. 
https:// doi. org/ 10. 1177/ 13524 58521 10446 67.

 57. Tzitzika M, Daoultzis CC, Konstantinidis C, Kordoutis P. The multiple 
sclerosis intimacy and sexuality questionnaire (MSISQ‑15): validation and 
cross‑cultural adaptation of the Greek version in MS patients. Sex Disabil. 
2021;39:495–506. https:// doi. org/ 10. 1007/ s11195‑ 020‑ 09635‑2.

 58. Altmann P, Leutmezer F, Leithner K, Monschein T, Ponleitner M, Stattmann 
M, et al. Predisposing factors for sexual dysfunction in multiple sclerosis. 
Front Neurol. 2021:12. https:// doi. org/ 10. 3389/ fneur. 2021. 618370.

 59. Novotna K, Friedova L, Motyl J, Vaneckova M, Horakova D, Andelova M. 
Lack of association between sexual dysfunction and spinal cord pathol‑
ogy in women with multiple sclerosis. Mult Scler J. 2020;26:610–1. https:// 
doi. org/ 10. 1177/ 13524 58520 974937.

 60. Altmann P, Leutmezer F, Leithner K, Monschein T, Zrzavy T, Ponleitner M, 
et al. Sexual dysfunction in multiple sclerosis: who is at risk? Mult Scler J. 
2020;26:617. https:// doi. org/ 10. 1177/ 13524 58520 974937.

 61. Reddam S, González‑Suárez I, González‑Mingot C, Sabin‑Muñoz J, Bernad 
L, Gil‑Sánchez A, et al. Sexual dysfunction in premenopausal Spanish 
women with relapsing multiple sclerosis: a multicenter study. Mult Scler J. 
2022;28:944. https:// doi. org/ 10. 1177/ 13524 58522 11236 82.

 62. Baghbanian SM, Zahedi Z, Cheraghmakani H, Elyasi F, Nadi A. Frequency 
of sexual dysfunction and associated causes in female patients with 
multiple sclerosis. J Maz Univ Med Sci. 2020;29:131–7.

 63. Polat Dunya C, Tülek Z, Kürtüncü M, Gündüz T, Panicker JN, Eraksoy M. 
Evaluating the effects of transcutaneous tibial nerve stimulation or pelvic 
floor muscle training on sexual dysfunction in female multiple sclerosis 
patients reporting overactive bladder. Neurourol Urodyn. 2021;40:1661–9. 
https:// doi. org/ 10. 1002/ nau. 24733.

 64. Altunan B, Aksoy Gündoǧdu A, Kurtoǧlu Özçaǧlayan TI, Unal A, Turgut N. 
The effect of pelvic floor exercise program on incontinence and sexual 
dysfunction in multiple sclerosis patients. Eur J Neurol. 2020;27:666.

 65. Zaherian N, Mousavi P, Majdinasab N, Haghighizadeh MH, Afshari P. The 
effect of pelvic floor muscle exercises on sexual function in women with 
multiple sclerosis: a pre−/post‑intervention clinical trial. Fam Med Prim 
Care Rev. 2020;22:179–82. https:// doi. org/ 10. 5114/ fmpcr. 2020. 95328.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1136/JNNP.59.1.83
https://doi.org/10.1136/JNNP.59.1.83
https://doi.org/10.1177/1352458520974937
https://doi.org/10.1186/s12894-020-0581-2
https://doi.org/10.1186/s12894-020-0581-2
https://doi.org/10.1016/j.msard.2019.11.007
https://doi.org/10.1177/1352458518798592
https://doi.org/10.1177/1352458518798592
https://doi.org/10.1002/brb3.699
https://doi.org/10.1016/j.esxm.2018.11.003
https://doi.org/10.18502/ijrm.v20i4.10897
https://doi.org/10.1016/j.msard.2022.104399
https://doi.org/10.1177/13524585211044667
https://doi.org/10.1007/s11195-020-09635-2
https://doi.org/10.3389/fneur.2021.618370
https://doi.org/10.1177/1352458520974937
https://doi.org/10.1177/1352458520974937
https://doi.org/10.1177/1352458520974937
https://doi.org/10.1177/13524585221123682
https://doi.org/10.1002/nau.24733
https://doi.org/10.5114/fmpcr.2020.95328

	Reliability, validity and distribution of the Spanish female sexual function index in women with relapsing multiple sclerosis
	Abstract 
	Background 
	Aim 
	Method 
	Results 
	Conclusion 

	Background
	Method
	Subjects and procedure
	Measures
	Psychometric validation
	Assessment of prevalence and association with demographic and clinical variables
	Patient and public involvement

	Results
	Participants
	Psychometric validation
	Reliability
	Validity
	Interpretability

	svFSFI score assessment in women with MS: prevalence and influencing variables for SD

	Discussion
	Conclusion
	Acknowledgements
	References


