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Abstract

Background: Symptoms in multiple sclerosis (MS) can lead to different types and ranges of sexual dysfunction in
MS patients. Studies in different parts of the world have reported a high range of sexual dysfunction in men with
MS. This study aimed to estimate pooled prevalence of sexual dysfunction in men with MS.

Methods: The authors searched Web of Science, PubMed, Scopus, Embase, Magiran, SID, and Iran Medical Papers
Database using the keywords “multiple sclerosis”, “sexual dysfunctions”, “men”, “prevalence”, and their synonyms
systematically. Meta-analysis was performed using the random effects model with inverse variance-weighted
method to estimate the overall prevalence of sexual dysfunction in men with MS. The protocol for this meta-
analysis is available in PROSPERO (ID CRD42020199005).

Results: A total of 351 documents were identified, and 20 articles published from 1996 to 2019 were analyzed. The
articles used sample sizes from 9 to 101 individuals. However, two studies conducted online used 388 and 1568
samples. Prevalence of sexual dysfunction in all studies was reported from 31 to 92%, and the pooled prevalence of
sexual dysfunction in men with MS in all studies was 62.9% with a 95% confidence interval 53 to 72.7%
(heterogeneity: I2 = 96.3%, Q-statistic = 12.48, P value < 0.001). According to the results of Egger’s test, there was
publication bias in the current study (β = 4.55, Se = 1.38, P value = 0.004).

Conclusion: Sexual dysfunction is highly prevalent in men with MS. Diagnosing sexual dysfunction in MS patients
in clinics by specialists have to be considered a necessity.
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Background
Multiple sclerosis (MS) is an autoimmune disorder mainly
affecting young adults and is characterized by destruction
of myelin in the central nervous system. Pathologic find-
ings include multiple sharply demarcated areas of demye-
lination throughout the white matter of the central
nervous system. Clinical manifestations include visual loss,
extra-ocular movement disorders, paresthesias, loss of

sensation, weakness, dysarthria, spasticity, ataxia, and
bladder dysfunction. The usual pattern is one of recurrent
attacks followed by partial recovery (multiple sclerosis,
relapsing-relapsing). However, acute fulminating and
chronic progressive forms (multiple sclerosis, chronic
progressive) also occur [1].
Psychological sexual dysfunction is defined as distur-

bances in sexual desire and the psychophysiological
changes that characterize the sexual response cycle and
cause marked distress and interpersonal difficulty. Physio-
logical sexual dysfunction is defined as physiological
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disturbances in normal sexual performance in both males
and females [2, 3].
Sexual dysfunction can be divided into primary sexual

dysfunction, in which an individual has never experi-
enced sexual satisfaction, and secondary sexual dysfunc-
tion, in which former enjoyment of sexual activity is no
longer present.
Developmental disorders of the neurological, endo-

crine, or urogenital system can be the cause of primary
sexual dysfunction, and it may also have an underlying
psychiatric cause. It does not seem that a developmental
anomaly of the nervous, urogenital, or endocrine system
be the cause of secondary sexual dysfunction. An ac-
quired disorder, such as the cardiovascular disease, dia-
betes mellitus, obesity, depression, or anxiety is likely to
be the cause [4]. Sexual dysfunction includes dyspar-
eunia, erectile dysfunction, premature ejaculation, sexual
and gender disorders, and vaginismus. Because of the
significant relationship between sexual dysfunction and
both physical and psychological disorders, MS symptoms
can lead to different types and ranges of sexual dysfunc-
tion in MS patients [5].
Studies of different parts of the world have reported

the rate of sexual dysfunction in MS patients such as
30%, 71%, and 73.1% [6]. Moreover, the rate of sexual
dysfunction in men with MS is reported as 45.2%, 71%,
74%, 89%, and even 92.1% in some studies [6].
Sexual dysfunction is an essential component of

quality of life, and sexual problems such as erectile
dysfunction and ejaculation disorders have been
shown to be significantly associated with decrease of
life satisfaction, mood disorders, and quality of rela-
tionship [7]. Determination of sexual dysfunction
prevalence in patients with MS can provide more
clarification of these problems among patients. As the
authors did not find any article that describes the
prevalence of sexual dysfunction in adult men with
MS in recent years, this study aimed to estimate
pooled prevalence of all types of sexual dysfunction in
adult men with MS.

Materials and methods
Protocol and registration
The study protocol was approved by the Ethics Commit-
tee of the Ahvaz Jundishapur University of Medical Sci-
ences (IR.AJUMS.REC.1399.466), and it has been reported
in the International Prospective Register of Systematic Re-
views (PROSPERO) database (ID CRD42020199005).

Identification and selection of studies
The literature was searched for identifying the available
research studies that assessed sexual dysfunction in men
with multiple sclerosis. We used these criteria to select
eligible studies: (1) prevalence of sexual dysfunction was

reported and (2) sexual dysfunction was reported separ-
ately for men. Studies that reported the indicators with-
out gender segregation and studies that have reported
indicators only in women were excluded, because they
were not applicable to the scope of the current study.
The studies of adult men (over 18 years old) were in-
cluded. Studies with any form of sexual dysfunction were
included (e.g., ED, impotence, retrograde ejaculation, de-
layed ejaculation). The cross-sectional studies were in-
cluded. Moreover, original researches in the form of
community-based studies, cross-sectional studies, obser-
vational cohorts, and case-control studies considering
the prevalence of sexual dysfunction in MS patients were
considered acceptable for inclusion.

Search strategy
A systematic search of international literature databases
and the Iranian literature databases was performed in
December 2019 without time limitation with a research
librarian. The international databases searched were
Web of Science, PubMed, Scopus, and Embase, and the
Iranian literature databases searched were Magiran, SID,
and Iran Medical Papers Database. The relevant Medical
Subject Heading (MeSH) terms and keywords “multiple
sclerosis”, “Sexual dysfunctions”, “Men”, “Prevalence”,
and their synonyms were used in various combinations
using Boolean operators like “OR” or “AND”. The search
was limited to papers published in English and Persian
and humanities’ subjects because of time and resource
limitation. To access more relevant papers, the re-
searchers searched the reference lists of relevant litera-
ture manually. References were managed using EndNote
X8.1.

Data extraction
All titles, abstracts, and full-text articles were screened
by two reviewers independently, MZ and RM. In case of
disagreement, it was resolved by discussion, and in case
of disagreement, a third independent party (MD) de-
cided as an arbiter.
The items extracted by one reviewer were also checked

for accuracy by another reviewer. The items extracted
from each article included year of publication, country/
city, sample size, response rate, age range and mean age,
duration of MS, design of the study, the outcome of
study, scale/index, the method of outcome assessment,
and prevalence (N of event).

Measure of research quality
The quality assessment was screened by two reviewers
independently. In case of disagreement, it was resolved
by discussion, and in case of further disagreement, a
third independent party decided as an arbiter. We
assessed the quality of studies through the “Quality
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Assessment Checklist for Prevalence Studies.” The total
score of 0–3, 4–6, and 7–9 indicate the low, moderate,
and high risk of bias, respectively. Based on the checklist,
the studies with a high risk of bias were excluded [8].

Statistical analyses
Meta-analysis was performed using the random effects
model with the inverse variance-weighted method to es-
timate the overall prevalence of sexual dysfunction in
men with MS. I2 was used to assess the studies’ hetero-
geneity. Therefore, meta-regression was used to deter-
mine potential sources of heterogeneity, and items used
in the meta-regression included mean age, sample size,
mean duration of MS, and the Expanded Disability Sta-
tus Scale (EDSS) score. Egger’s test was used to evaluate
the publication bias. Stata software 12 was used for data
analysis.

Results
A total of 351 documents were identified through all da-
tabases and search methods. After screening the titles,
139 documents were identified as duplicates, and 212
documents were screened through reading abstracts.
After screening the abstracts, 89 records were assessed
for eligibility through a comparison of their full text to
inclusion and exclusion criteria of the study or the rele-
vancy. Accordingly, 69 documents were excluded and a
total of 20 articles were included in the systematic re-
view (Fig. 2).
In this study, the results of the meta-analysis showed

heterogeneity between studies (I2 = 96.3%, Q-statistic =
12.48, P value < 0.001). Meta-regression that was used to
determine the potential sources of heterogeneity did not
show statistically significant effect of the included items:
mean age, sample size, mean duration of MS, and EDSS
score (Table 1). According to the results of Egger’s test,
there was publication bias in the current study (β = 4.55,
Se = 1.38, P value = 0.004) (Fig. 1). The results of Pear-
son’s correlation coefficient showed that there is no sig-
nificant relationship between the prevalence of sexual
dysfunction and EDSS (r = − 0.04, P value = 0.904), pa-
tients’ age (r = 0.08, P value = 0.727), and duration of
disease (r = 0.02, P value = 0.932) which were, respect-
ively, reported in 14, 20, and 20 studies (Fig. 2).

The main findings of 20 articles included in the
current study are reported in Table 2. These 20 arti-
cles were published from 1996 to 2019 and assessed
sexual dysfunctions in adult men with MS. The sam-
ple size was 9 to 101 people. However, two studies
that were performed online used 388 and 1568 sam-
ples. Prevalence of sexual dysfunction in all studies
was reported from 31 to 92%. The type of studies
performed was mostly cross-sectional, two were co-
hort studies and one was a case-control. In the case-
control study, the index of sexual dysfunction
prevalence was extracted in the case group. Erectile
dysfunction (ED) is studied in 5 articles which mostly
use the International Index of Erectile Function (IIEF-
15) with 15 items. However, in some studies, scores
less than 25 are considered ED and in others less
than 21. In most of these studies, scoring was rated
from 1 to 30, with a score of ≤ 25 as the dysfunction
and 26 to 30 as normal. In one study, scoring ranged
from 5 to 75 and score ≤ 45 was considered dysfunc-
tion and 46 to 75 as the normal range. One study
used the 5-item International Index of Erectile
Function-5 questionnaire (IIEF5), scoring ranged from
1 to 25, score ≤ 21 was considered dysfunction and
22 to 25 as the normal range. Three studies assessed
sexual dysfunction and used the Multiple Sclerosis In-
timacy and Sexuality Questionnaire-19 (MSISQ-19)
with 19 items; five items dealt with primary, nine
items secondary, and five items tertiary sexual dys-
function. Three studies assessed sexual dysfunction
using the Szasz Sexual Functioning Scale in which
score > 0 is considered dysfunction. The scale has five
points: 0, sexually active as before and/or not experi-
encing sexual problems; 1, sexually less active than
before, and/or now experiencing some sexual prob-
lems but not concerned; 2, sexually less active than
before and/or now experiencing some sexual prob-
lems and concerned; 3, sexually inactive but still con-
cerned; and 4, sexually inactive and not concerned
(given up). Three studies assessed sexual dysfunction
using the Multiple Sclerosis Quality of Life (MSQOL-
54) sexual function scale. One study assessed sexual
dysfunction using the Sexual Satisfaction Scale (SSS)
that has 4 items in which scoring 4–24 and higher
shows higher sexual dissatisfaction. Five studies used
researcher-made different questionnaires and assessed
sexual dysfunction or erectile dysfunction (ED) or
sexual difficulties as listed in the table. The assess-
ment method for the diagnosis of sexual dysfunction
in 12 studies (60%) was self-administered question-
naires. The data obtained in interview methods (face-
to-face structured interview, clinical interview,
collected by the authors during consultation) are in 7
articles (35%), and just in one study (5%) physical

Table 1 Meta-regression result to determine potential sources
of heterogeneity

Variable β SE T value P value

EDSS − 0.062 0.084 − 0.74 0.237

Disease duration (year) 0.041 0.032 1.27 0.237

Age of the patients − 0.020 0.0198 -1.04 0.326

Sample Size − 0.001 0.001 − 1.44 0.183
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examination were used beside postal questionnaires.
In the current study, five studies just assessed ED in
men with MS. They reported the prevalence of ED as
33.7 to 89% (Table 2).
The results of various studies showed that the pooled

prevalence of sexual dysfunction in men with MS in all

studies was 62.9% with 95% confidence interval 53 to
72.7% (Fig. 3).

Discussion
Sexual dysfunction is one of the most frequent disorders
in MS patients. This study tried to describe the

Fig. 1 Egger’s publication bias plot

Fig. 2 Database search and record screening
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prevalence of all types of sexual dysfunction in adult
men with MS.
The prevalence of sexual dysfunction in adult men

with MS was reported 31–92% in the articles included in
the current study, and the pooled prevalence of sexual
dysfunction in adult men with MS in all studies was
62.9%. High prevalence of sexual dysfunction in men
with MS is consistent with Dupont’s study that reported
a 47–75% sexual dysfunction prevalence in men with
MS in a review article [28], and Schmidt et al. who re-
ported a 64–91% sexual dysfunction prevalence rate in
men with MS in a review article [29]. Seventy-four point
four percent of men with MS had sexual dysfunction in
Tomé et al.’s study [23]. Çelik et al. reported a 36.6 ±
13.3 sexual dysfunction prevalence rate in men with MS.
[12]
In some of the studies, ED is reported as the most fre-

quent dysfunction in men with MS. Contentti et al. re-
ported ED as the most frequent symptoms with the
prevalence of 23–91% in men with MS. [11] Balsamo
et al. in their study reported the prevalence of ED as
74.2% which is high [9]. Tomé et al. reported ED in
66.7% of men with MS. [23] In the current study, five ar-
ticles just assessed the prevalence of ED, reporting it to
be 33.7 to 89% in range.
The present study found no association between age

and prevalence of sexual dysfunction in men with

MS. Some of the previous studies reported no signifi-
cant relationship between erectile function deterior-
ation and age [9, 25]. Çelik et al. reported, however,
that MS patients with sexual dysfunction (men and
women) were older than patients without sexual dys-
function. However, these differences were not statisti-
cally significant [12]. On the other hand, Hulter,
Bakke, Valleroy, and Mattson reported significant re-
lationship between sexual dysfunction and age [6]. In
these studies, samples were men and women or just
women. Experience of dyspareunia and diminished li-
bido due to hormonal alterations in women that get
older can affect sexual function, and it can explain
this differences in the results [30].
As cited from previous studies [30], because of the

progressive nature of MS, and the adverse effects of
medication, longer diseases duration is considered a re-
lated factor of sexual dysfunction in MS patients [30].
However, in the current study, there were no significant
relationship between duration of the disease and preva-
lence of sexual dysfunction. Winder et al. and Balsamo
et al. reported no significant relationship between erect-
ile function deterioration and duration of the disease in
MS patients in their studies [25]. Çelik et al. reported
that MS patients with sexual dysfunction (men and
women) had longer disease duration than patients with-
out sexual dysfunction. However, there was no statistical

Fig. 3 Prevalence of sexual dysfunction in men with MS and its 95% confidence interval (CI) in the considered studies based on the random
effects model
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significance [12] and just a significant relationship was
found between the secondary sexual dysfunction and
diseases duration [12]. Our result about disease severity
and prevalence of sexual dysfunction in adult men with
MS showed that there is no significant relationship, like
Winder’s study that reported no significant relationship
between erectile function deterioration and the dis-
ease severity in MS patients [25]. Most studies that
examined the prevalence of sexual dysfunction in MS
patients are cross-sectional. In cross-sectional studies,
it is not possible to control the intervention indica-
tors. We are aware that some medications that are
prescribed to treat MS could affect sexual function
[9] and that depression is the most common psychi-
atric disorder in MS. [9] On the other hand, depres-
sion could also affect sexual function among healthy
subjects [30]. Medications and depression are two ex-
amples of factors that can affect sexual function. In
these circumstances, a research method that allows
the control of intervention indicators like the ran-
domized clinical trial, cohort, and case-control studies
can provide more accurate information about sexual
dysfunction in MS patients. In most of the articles
reviewed in this study, the assessment method for the
diagnosis of sexual dysfunction and obtaining data
were self-reported with patients. This means that
these data were not confirmed by direct evaluation of
a specialist. Despite its important role in measuring
the effects of various symptoms such as sexual dys-
function, the self-reported method for obtaining data
is considered a limitation and is likely to have bias
[11]. Moreover, patients’ responses to the question-
naires can be affected by their memory in recalling
past information [31]. According to the results of the
current study, this limitation exists in most studies
that evaluate the sexual dysfunction prevalence in MS
patients. The high prevalence of this assessment
method can be due to the lack of clinical evaluation
of sexual dysfunction in MS patients. Lack of clinical
evaluation can be due to reasons including visit time
limitation and patient discomforting [11]. Clinical
evaluation of sexual dysfunction in MS patients can
provide more accurate data.
To the best of our knowledge, this study is the first

that describes the pooled prevalence of all types of sex-
ual dysfunction in men with MS. However, there are
some limitations in the current study. The first limita-
tion was observed substantial heterogeneity across the
studies included. Thus, meta-regression was used to de-
termine potential sources of heterogeneity by included
mean age, sample size, mean duration of MS, and the
EDSS score. Second, the studies used different methods;
the patients included in different studies aiming at
reporting the prevalence of sexual dysfunction were not

in the same MS duration. These items can induce ob-
serving bias in our results. Third, some of the included
studies did not report the data according to men and
women, separately, and we had to remove them from
the current study.

Conclusion
Sexual dysfunction is highly prevalent in adult men with
MS. Due to the important role of sexual dysfunction in
different (physical and mental) aspects of life, diagnosing
sexual dysfunction in MS patients in clinics by specialists
is suggested to be considered a necessity.
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