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ABSTRACT

Introduction: The association between systemic sclerosis (SSc) and sexual dysfunction was controversial.

Aim: To explore the impacts of SSc on sexual function, the prevalence of sexual dysfunction in patients with SSc
and associated risk factors.

Methods: A systematic review of all published studies was performed. Studies exploring the association between
SSc and sexual function were retrieved from PubMed, Web of Science, and EBSCO. All retrieved papers were
selected according to the inclusion and exclusion criteria.

Main Outcome Measure: The impacts of SSc on sexual function, the prevalence of sexual dysfunction in males
and females with SSc and associated risk factors.

Results: A total 12 studies were included in this study. The prevalence of sexual dysfunction in SSc males and
SSc females were 76.9—81.4% and 46.7—86.6%, respectively. But the direct impacts of SSc on sexual function
were controversial. EULAR SSc activity score >3, the number of complications >2, and the presence of anticar-
diolipin antibody and anti U1 ribonucleoprotein antibody in males and resistive index (RI) and the systolic/dia-
stolic (S/D) ratio of clitoral blood in females have potential to be SSc-specific risk factors for sexual dysfunction.
Clinical Implications: Clinicians need to pay more attention to the impacts of SSc on sexual function of patients
especially in those with risk factors.

Strengths & Limitations: Systematically explored the prevalence of sexual dysfunction in SSc males and
females, and the risk factors of sexual dysfunction for SSc were explored innovatively. However, there were some
limitations in included studies prevented exploring the impacts of SSc on sexual function deeply.

Conclusion: Sexual dysfunction may be an important symptom of SSc, many risk factors may be associated with
sexual dysfunction in males and females with SSc. Gao R, Qing P, Sun X, et al. Prevalence of Sexual Dysfunc-

tion in People With Systemic Sclerosis and the Associated Risk Factors: A Systematic Review. Sex Med
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INTRODUCTION

Sexual function is closely associated with quality of life, and
sexual satisfaction affects the family and social lives of men and
women. Many diseases have been found to be related to sexual
dysfunction and have greatly troubled patients. Unfortunately,
clinicians and researchers still tend to pay more attention to the
diagnosis and treatment of diseases, of all kinds, while ignoring
the improvements of quality-of-life. Autoimmune diseases affect
quality of life in many ways, people have begun to pay attention
to its impacts on sexual function in recent years.' ~ For instance,
ankylosing spondylitis, atopic dermatitis, and psoriasis have been
indicated to be associated with male sexual dysfunction, especially
erectile dysfunction (ED), in previous studies.””® Systemic sclero-
sis (SSc) is a chronic autoimmune disease characterized by
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endothelial dysfunction, microvascular damage and fibrosis of the
skin and internal organs.7 As reported, the prevalence of SSc was
varies from 254 cases per million to 296 per million.®” The peak
age of SSc onset was 55—69 years and the incidence was 4.7 times
higher in women than in men.'? Previous studies found that SSc
might impair the sexual function of both females and males, but
there are not enough studies to confirm this conclusion, nor is it
clear what the credible risk factors for sexual dysfunction are in
patients with SSc."'™'* The mechanism of SSc on sexual dysfunc-
tion in males and females was also unclear due to the limitation of
studies published previously. For males, ED seems to be a main
manifestation of sexual dysfunction, and it has been regarded to
be related to vascular, fibrotic, neurological, and psychological
factors'>'%; for females, sexual dysfunction may be embodied in
sexual desire disorders, arousal disorders, lubrication disorders,
orgasm disorders, sexual satisfaction disorders, and sexual pain

. 17—20
due to physical and mental reasons.

What is the prevalence of sexual dysfunction in SSc males and
females, respectively? What are the risk factors for sexual dys-
function in SSc males and females? There has been few system-
atic review or meta-analysis on this topic before. The present
study was designed to explore the prevalence of sexual dysfunc-
tion in SSc patients, the impacts of SSc on sexual function and
the associated risk factors, through a systematic review.

MATERIAL AND METHODS

The present systematic review was performed according to the
PRISMA guideline”' and was approved by ethics committee of
West China Second University Hospital. Its time range for
retrieval spanned from the establishment of the databases to Sep-
tember 1, 2020. The PubMed (from 1996), Web of Science
(from 1900), and EBSCO (from 1975) databases were searched
using “systemic sclerosis,” “sexual function” and “erectile func-
tion,” among other keywords. Detailed literature retrieval strate-
gies were shown in Supplementary Table 1. Then, 2 of the
authors (R.G. and X.S.) selected the retrieved literature indepen-
dently according to the inclusion and exclusion criteria devel-
oped collectively. The references of included studies were also
selected to find papers that had been ignored. If there were any
disagreements, discussion with the third author (L.Q.) was used
to reach a final result (Figure 1).

Inclusion and Exclusion Criteria

Inclusion criteria: (1) study types include cohort studies, case-
control studies or cross-sectional; (2) studied explored the associa-
tion between SSc and sexual dysfunction; (3) patients with SSc was
diagnosed by precise diagnostic criteria; (4) sexual function was
assessed by a validated tool or questionnaire, which was confirmed
by published literature; (5) outcomes contain the prevalence of sex-
ual dysfunction in SSc patients and other associated risk factors.

Exclusion criteria: (1) patients were diagnosed with other
accompanying diseases; (2) the results are inconsistent with the
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purpose of this study; (3) patients in which drug intervention
was administered; (4) data of outcomes were not reported.

Data Extraction

Two authors (R.G. and P.Q.) extracted information from the
included studies independently according to a standardized infor-
mation collection form designed in advance by all the author.
The information extracted included first authors, year of publica-
tion, study type, patient genders, outcome indicators related to
sexual function, results and conclusions. If there was any dis-
agreement regarding information extraction, the third author (L.
Q.) would discuss with the 2 authors to reach a final conclusion.

RESULTS

The flow of literature research and inclusion was shown in
Figure 1. Computer retrieval from online databases was per-
formed and searched 58 literature from PubMed, 240 from Web
of Science, and 48 from EBSCO. A total of 270 literature was
selected after excluding duplicates, and 12 studies (3 related to
males and 9 related to females) were ultimately included in this
present systematic review. Eleven of 12 studies explored the risk
factors of sexual dysfunction in patients with SSc.

Male Sexual Dysfunction

Three studies explored the prevalence of sexual dysfunction in
males with SSc'”7**
factors," > all of them focused on ED. The 5-Item International

Index for Erectile Function (IIEF-5) was used to investigate the

and 2 explored the associated risk

degree of male ED, where lower scores represent poor sexual
function and an IIEF-5 score <7 is regarded as severe ED.**

The Prevalence of Sexual Dysfunction in SSc Males and
the Impacts of SSc on Male Sexual Function. According
to the included studies, the prevalence of sexual dysfunction in
SSc males was varies from 76.9% to 81.4% (Table 1). Keck et al
investigated 78 men with SSc, and 60 of these 78 Men with SSc
were diagnosed with ED (22 mild; 19 mild to moderate; 8 mod-
erate; 11 severe).”” Hong et al explored the ED risk in men with
SSc compared to rheumatoid arthritis (RA) patients matched for
demographic characteristics; 81% of the men in the SSc group
and 48% in the RA group had ED, and there was a significant
statistical difference between the 2 groups.” Foocharoen et al
conducted a prospective study of the multinational EULAR
Scleroderma Trial and Research database by amending its elec-
tronic data-entry system, and the results indicated that only 23
of 130 patients with SSc (17.7%) had a normal IIEF-5 score and
that 30.8%, 10.8%, 20.0%, and 19.2% of all patients had
severe, moderate, mild to moderate, and mild ED, respectively.'’
Although there was considerable heterogeneity between the
included studies, this limited evidence indicated that ED may be
an important symptom in men with SSc. However, the impacts
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Figure 1. Flow of literature research and inclusion in this study.

of SSc itself on sexual function were not clear because there were
no healthy males as control groups in included studies. It’s worth
to declare that two studies are based on the same database,'”**
so the patients included in these 2 studies may be duplicate,
which may overstate our results. These results must be inter-
preted with caution.

The Associated Risk Factors. Keck et al found that age was
potential risk factor of ED in SSc males (2 = 0.002), but did not
found the association of ED with nailfold patterns, digital ulcers,
pulmonary arterial hypertension or scleroderma patterns in SSc
males.”” Foocharoen et al explored the risk factors for ED in
patients with SSc based on lifestyle, comorbidities, demographics,
and disease characteristics. According to the results, alcohol con-
sumption (>2 units/day), European Alliance of Associations for
Rheumatology (EULAR) SSc activity score >3, the number of
complications >2 and some antibodies were potential risk factors
for patients with SSc developing ED, as explored by the included
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studies. Complications mentioned contain lung complications
(forced vital capacity < 80%, systolic pulmonary arterial pressure
> 40 mm Hg), central nervous system problems, prostatic disease,
muscle atrophy, and renal crisis. The associated antibodies contain
anticardiolipin antibody (ACA) and anti Ul ribonucleoprotein
antibody (Ul RNP). The number of comorbidities >2 was
also potential risk factor of ED in SSc males.'” Potential risk
factor(s) of ED in SSc males among included studies were shown
in Table 1.

Female Sexual Dysfunction

Six studies explored the prevalence of sexual dysfunction in
SSc females, 5 studies” > explored the impacts of SSc on
female sexual function and all studies explored the associated risk
factor(s). Eight studies evaluated female sexual function via the
Female Sexual Functioning Index (FSFI),>>?%*8732 and one
used the Illness Scale-Self-Report (PAIS-SR).*”
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No*

Disease classification,
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positive, U1 RNP-
positive, EULAR SSc
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number of

Significant
Alcohol consumption,
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No*

Prevalence of sexual
dysfunction in SSc
males (%)

814
80.8

76.9
5-ltem International Index for Erectile Function; SSc

|IEF-5 score < 22

Criteria of sexual
IIEF-5 score < 22
IIEF-5 score < 22

dysfunction

SSc patients Healthy controls

No. of study population
2014  Cross-sectional study 78

130

43
European Alliance of Associations for Rheumatology; [IEF-5

Study type
2004 Case-control study
study

Year
anticardiolipin antibody; EULAR

hypercholesterolemia, antinuclear antibodies

ACA

Table 1. Information of studies about the association between SSc and male sexual dysfunction

Foocharoenetal 2012 Prospective cohort
No potential risk factor of sexual dysfunction among SSc males was explored in this study.

protein antibody.

*

Author
Keck et al
Hong et al
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The Prevalence of Sexual Dysfunction in SSc
Females and the Impacts of SSc on Female Sexual
Dysfunction

According to the included studies, the prevalence of sexual
dysfunction in SSc females was varies from 46.7% to 86.6%
(Table 2). However, the diagnostic criteria of sexual dysfunction
were of difference in different studies, so this point must be inter-
preted with caution. The impacts of SSc itself on sexual function
after adjusting for possible confounding factors were also differ-
ent among included studies. Ucar et al showed that total FSFI
scores in SSc females was 15.27 & 7.2 and in control group was
25.63 £ 7.86, there was significant statistical difference
(P = 0.0001)”’; Schouffoer et al showed that total FSFI score
and the subscale scores for lubrication, orgasm, arousal, and pain

26 .
s Levis

were significantly lower in patients with SSc (P < 0.05)
et al indicated that patients with SSc had lower sexual activity
and higher rates of sexual dysfunction than healthy women, after
adjusting for age, marital status and education level (P = 0.012
and P < 0.001)%; Gigante et al found that there was significant
statistical difference in total FSFI scores between the 2 groups
(P = 0.020), t00.2® However, Maddali et al showed that com-
pared to controls, patients with SSc had a lower FSFI desire sub-
scale score (P = 0.035), but there were no significant differences
in total FSFI score and all the other subscale scores (including
arousal, lubrication, orgasm, satisfaction, and pain) between
women with SSc and controls.”” The differences among the
results of the included studies may be due to the small sample
sizes and limited research types of each study.

The Associated Risk Factors. Disease characteristics (long
duration and dcSSc), high levels of marital dissatisfaction, psy-
chological scales (PDSBE, HADS-Depression, SF-36, CHFDS,
WHOQOL-BREE-Psychological health domain) and clitoral
blood flow (high resistive index and systolic/diastolic ratio) were
potentially related to sexual dysfunction in women with SSc. For
disease characteristics, 2 studies indicated that long duration of
disease was potential risk factor of SSc females developing low
sexual function scores,””” and one study showed that females
with diffused cutaneous SSc (dcSSc) were more likely to develop-
ing low sexual function scores.”” It is worth to notice that the

) . . 2526,28,31
above correlations were not found in other 4 studies.””""

. 2627
Two studies™

indicated that low marital satisfaction was a sig-
nificant risk factor of sexual dysfunction in SSc females. Psycho-
logical health was also an important associated factor of sexual
dysfunction in women with SSc, and it was investigated in 4
studies.”®*?*132 Lower scores for social functioning (SF), emo-
tional role difficulties (RE) and mental health (MH) in the MOS
item short form health survey (SF-36) were significant factors.”!
Clitoral blood flow were also widely discussed as potential risk
factors of sexual dysfunction in women with SSc. One study
indicated that the resistive index (RI) and systolic/diastolic (S/D)
ratio of clitoral blood are significant risk factors.”” The potential
associated factors of sexual function in SSc females were shown
in Table 2.
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Table 2. Information of studies about the association between SSc and female sexual dysfunction

Criteria of sexual

Prevalence of sexual
dysfunction in SSc

Author Year  Study type No. of study population dysfunction females (%) Potential risk factor(s)
SSc patients  Healthy controls Significant Nonsignificant
Ucar et al 2018 Case-control study 30 30 Total FSFI score < 86.6 No Disease duration, lung
22.7 involvement
Schouffoer et al 2009 Case-control study 37 37 Total FSFI score < 70.3 High levels of marital ~ Disease classification
26.55 dissatisfaction (Ic SSc or dcSSc)
Rosato et al 2013 Case-control study 22 20 FSFI — Rl and S/D ratio of PSV, EDV and PI of
clitoral blood flow clitoral blood
Maddali et al 2013 Case-control study 46 46 Total FSFI score < 67.4 PDSBE, HADS- Some other
26.55 Depression, SF-36, psychological scales
CHFDS
Levis et al 2012 Case-control study 730 180 Total FSFI score < 61.1 High levels of marital  No
22.5 dissatisfaction
Knafo et al 2009 Cross-sectional study 138 — PAIS-SR — Disease classification ~ No
(dcSSc)
Impens et al 2009 Cross-sectional study 101 — FSFI — SF-36 score Disease duration,
disease classification
(Ic SSc or dcSSc)
Cigante et al 2019  Case-control study 15 10 Total FSFl score <19 46.7 Rl and S/D ratio of Disease duration,
clitoral blood serum levels of
VEGF
Frikha et al 2014  Cross-sectional study 10 — Total FSFl score <26 80.0 Long disease duration, Marriage duration

WHOQOL-BREF-
Psychological health
domain, HADS-
Depression

SIS013|2S DIWI}SAG pue uoidUNysA( [enxas

CHFDS = Cochin Hand Functional Disability Scale; dcSSc = diffuse systemic sclerosis; EDV = end diastolic velocity; FSFI = Female Sexual Functioning Index; HADS = Hospital anxiety and depression scale;
[cSSc = limited systemic sclerosis; PAIS-SR = lllness Scale-Self-Report; PDSBE = Disability Sexual and Body Esteem Scale; Pl = pulsatile index; PSV = peak systolic velocity; Rl = resistive index; S/
D = systolic/diastolic; SF-36 = Medical Outcomes Study Short Form-36 health survey; SSc = systemic sclerosis; VEGF = vascular endothelial growth factor; WHOQOL-BREF = World Health Organization
Quality of Life.
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DISCUSSION

Sexual dysfunction is a common disease that troubles 40% of
women in the United States, and it is reported that 150 million
men worldwide are affected by ED.>**> Due to a lack of interna-
tional consensus on sexual dysfunction, however, the incidences
or prevalence reported in different studies are different, and the
epidemiological characteristics are unclear.”® Many studies think
that sexual dysfunction can be classified into 4 categories: (1) sex-
ual desire disorders, (2) sexual arousal disorders (sexual arousal
disorders in females and male ED), (3) orgasmic disorders (inhib-
ited male or female orgasm and premature ejaculation in males),
and (4) sexual pain disorders (dyspareunia and vaginismus).”””"
SSc is an autoimmune disease that is characterized by fibrosis of
the skin and internal organs, as well as vasculopathy, and it has a
high morbidity and mortality.”” In recent years, with the devel-
opment of treatments, the prognosis for patients with SSc has
been greatly improved, and their quality of life has become a
widely studied issue. But the impacts of SSc on sexual function
are often ignored. Some studies report that patients with SSc
might suffer sexual dysfunction in higher proportions, but there
is little persuasive evidence on this issue, although such evidence

would be significant for improving the quality of life of patients
. 11,15,22,25,26,29,40
with SSc.

A systematic review was performed in this study to explore the
impacts of SSc on sexual function and the prevalence of sexual
dysfunction in patients with SSc. For males with SSc, ED is the
most studied symptom. Based on these studies, we can conclude
that ED is an important symptom in men with SSc, but case-
control or cohort studies with larger samples are still needed to
verify whether or not SSc itself is independently predictive of the
sexual dysfunction. For women with SSc, the manifestation of
sexual dysfunction is complex, and sexual function scales, such as
the FSFI, were thus selected to represent outcomes in the
included studies. Four studies””***” indicated that women with
SSc have lower total FSFI scores than healthy women, but one
embodied that only FSFI desire subscale score was statistically
different between women with SSc and controls,” only one
study”® showed that there was no statistical differences between
the FSFI scores of women with SSc and healthy women.
The inconsistency of these results may be due to the small sample
sizes and the difference of criteria of impaired sexual
function among included studies. The impacts of SSc on sexual
function in females require further study, as the present evidence
is insufficient.

The more significant objective of this study was to systemati-
cally review the risk factors for sexual dysfunction in patients
with SSc to serve as a reference throughout the prevention of sexual
dysfunction in patients with SSc. For men with SSc, it seems that
age, alcohol consumption (>2 units/day), EULAR SSc activity
score >3, the number of complications >2 and some antibodies
(ACA, Ul RNP) are potential risk factors for sexual dysfunction.
According to American Urological Association’s guidelines, age,
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alcohol consumption, smoking, diabetes mellitus, hypertension,
dyslipidemia, depression, obesity, and a sedentary lifestyle are well-
recognized, independent risk factors for ED.*' Thus, only EULAR
SSc activity score >3, the number of complications >2 and some
antibodies (ACA, U1 RNP) have potential to be specific risk fac-
tors for ED in men with SSc. More high-quality studies with larger

sample sizes are needed, however, to confirm this opinion.

For women with SSc, marital dissatisfaction, resistive index
(RI) and the systolic/diastolic (S/D) ratio of clitoral blood seem
to be associated factors based on the present studies; however,
opinions on other factors such as the duration of disease and the
pattern of disease are inconsistent in different studies. In addi-
tion, vaginal and skin pain in patients with SSc¢ may be one rea-
son for sexual dysfunction.”” Clinical features of SSc such as
Raynaud’s phenomenon, joint contractures, gastrointestinal
manifestations, and ulcers also contribute to pain and physical
discomfort, which also affects sexual satisfaction. Other symp-
toms, such as stiffness, reduced capacity for exercise and muscle
weakness may disturb the sex lives of patients. All of these factors
may impair female sexual functions to some degree.”” It is worth
to noting that sexual dysfunction in women is closely related to
psychological health, and depression seems to be a convincing
risk factor of sexual dysfunction in women with SSc. Lower
scores of social functioning (SF), emotional role difficulties (RE)
and mental health (MH) in SF-36 are also possible risk factors,
according to one cross-sectional study.”’ According to the guide-
lines on female sexual dysfunction of The American College of
Obstetricians and Gynecologists, female sexual dysfunction con-
sists of various conditions characterized by desire, arousal,
orgasm or pain, and many factors such as anxiety disorder, diabe-
tes, marital dissatisfaction, depression, female genital mutilation,
and genitourinary syndrome throughout menopause are com-
mon risks of female sexual dysfunction.** Thus, only resistive
index (RI) and the systolic/diastolic (S/D) ratio of clitoral blood
have potential to be specific risk factors of sexual dysfunction in
SSc females.

The differences in risk factors of patients with SSc between
men and women may be related to the different formation mech-
anisms of sexual dysfunction. Female sexual function can be eas-
ily disturbed by states of psychological health, and many
psychological disorders, such as depression, anxiety and lower
body esteem, have the potential to affect sexual function in dif-
ferent ways. In addition, SSc may cause physiological changes in
the reproductive system and other systems, manifested as vaginal
dryness, pain and other forms of discomfort, all of which can
affect sexual experience and thus affect the sex lives of patients
with SSc. Sexual arousal functions in males (ED) seem to be less
susceptible to psychological health than those of women, as they
are more related to physiological and pathological changes caused
by the disease. Of course, the mechanisms by which SSc affect
sexual function are complex, and this opinion must be validated
by future studies.

Sex Med 2021;9:100392
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Although this study reviewed the results of these present stud-
ies and drew a comprehensive conclusion, the presence of certain
limitations means that these results still need to be carefully inter-
preted. First, there are still no clear criteria for the classification
and diagnosis of sexual dysfunction, the considerable heterogene-
ity among the included studies decreases the reliability of this sys-
tematic review. Second, the direct impacts of SSc on sexual
function after adjusting for other factors were little explored in
previous studies, so we cannot understand the impacts of SSc on
sexual function systematically. We cannot expound whether the
effects of SSc on sexual function are direct or are realized through
other symptoms. Finally, because the causes and clinical manifes-
tations of sexual dysfunction are complex, great differences exist
in the potential risk factors explored by the studies included in
this review. This study, however, can also serve as inspiration for
clinicians. On the one hand, paying greater attention to the sex-
ual function of patients with SSc is meaningful because sexual
function impairs are important symptoms of SSc. On the other
hand, clinicians can identify patients with impaired sexual func-
tion as early as possible by these risk factors and initiate early
intervention. Studies with large samples are necessary to explore
the direct impacts of SSc on sexual function and to investigate
more exact risk factors in the future.

CONCLUSION

Based on available evidence, the prevalence of sexual dysfunc-
tion in SSc males and SSc females were 76.9—81.4% and 46.7
—86.6%. Sexual dysfunction appears to be an important and
noteworthy symptom in patients with SSc. Except for the com-
mon risk factors, EULAR SSc activity score >3, the number of
complications >2 and some antibodies (ACA, Ul RNP) have
potential to be specific risk factors for sexual dysfunction in SSc
males; and resistive index (RI) and the systolic/diastolic (S/D)
ratio of clitoral blood have potential to be specific risk factors of
sexual dysfunction in SSc females. However, there were some
limitations in included studies prevented exploring the impacts
of SSc on sexual function deeply.
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