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Abstract

Background: Few research works have explored female sexual dysfunction (FSD) in patients with Neuromyelitis
optica spectrum disorder (NMOSD) which remains an ignored disease symptom. This work aimed to describe the
frequency, patterns, and predictors of FSD in a sample of newly diagnosed AQP4-ab seropositive NMOSD patients.

Methods: This case-control study was conducted on 28 seropositive NMOSD patients and 31 age matched healthy
controls. All included patients were asked to privately fill and hand back the following questionnaires: female sexual
function index questionnaire (FSFI), Beck depression inventory Il (BDI) and fatigue severity scale (FSS). Also, Modified
Modified Ashworth scale (MMAS) and Expanded disability status scale (EDSS) were applied to all included patients.

Results: NMOSD patients had significantly lower total FSFI scores and significantly higher BDI and FSS scores than
controls (P<0.001). FSS scores were negatively correlated with total scores of FSFI as well as desire, lubrication,
orgasm, and satisfaction scores. BDI scores was negatively correlated with desire and orgasm scores. The uncorrected
visual FS score was negatively correlated with lower total scores of FSFI as well as arousal, orgasm, and satisfaction
scores. The pain score was negatively correlated with the scores of the MMAS. The only predictors of FSFI total score
were fatigue and visual disability. Visual disability was also a predictor of dysfunction in arousal and satisfaction
domains, whereas spasticity in the lower limbs predicted sexual related pain.

Conclusions: Sexual dysfunction in patients with NMOSD is strongly related to fatigue, depression, visual disability,
and lower limbs spasticity.
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Introduction Female sexual dysfunction (FSD), defined as reported

Neuromyelitis optica spectrum disorder (NMOSD) is a
central nervous system autoimmune disease that prefer-
entially targets the optic nerves and spinal cord and has
a clear female preponderance, with female to male ratios
ranging from 3:1 to 9:1 in aquaporin 4 antibody (AQP4-
ab) seropositive patients [1].

*Correspondence: mona.neuro@yahoo.com

4 Department of Neurology, Faculty of Medicine, Beni-Suef University, Salah
Salem Street, Beni-Suef 62511, Egypt

Full list of author information is available at the end of the article

B BMC

personal distress related to sexual desire, arousal, orgasm,
and/or pain, is influenced by various organic and psycho-
logical factors [2, 3]. In several demyelinating and neu-
rodegenerative central nervous system disorders, FSD
remains a common yet an under-recognized comorbidity
[4]. Studies reported a prevalence of sexual dysfunction
of 40-80% in women with multiple sclerosis (MS), any-
time within the disease course and even in patients with
minimal disability [5-8].
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As opposed to MS, few studies have explored FSD in
NMOSD, which remains a disregarded aspect of the dis-
ease [9, 10].

Aim of the current work was to describe the frequency;,
patterns, and predictors of female sexual dysfunction
in a sample of newly diagnosed AQP4-ab seropositive
NMOSD patients.

Materials and methods

Study design and participants

This case-control study was conducted on 59 sexu-
ally active female subjects. Twenty-eight seropositive
NMOSD patients according to the 2015 International
Panel for NMOSD criteria [11] and thirty-one healthy,
literate, non-circumcised controls. The healthy con-
trols were selected from the patients’ relatives so that
the cultural level and socioeconomic status were close
between the two groups. They were free from any
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medical illness and matched with the included patients
regarding age, sex, and years of marriage. All patients
were recruited at the time of their initial diagnosis from
Beni-Suef University Hospital, Egypt, Neurology clinic
between June 2018 and January 2021. None were on
immunosuppressants at the time of enrollment.
Exclusionary criteria were illiteracy, ages<18 and
>4b5years, circumcision, disease onset > 1year, relapses
at the time or three months before participation, an
EDSS score of > 6.5, endocrine disorders including dia-
betes mellitus, pregnancy, lactation, use of hormonal
contraceptives, antidepressants, and muscle relaxants.

Measures

All subjects were asked to privately fill and hand back
the validated Arabic versions of the following: patients’
flow diagram is outlined in Fig. 1

oligodendrocyte glycoprotein

42 sexually active newly diagnosed NMOSD females assessed for eligibility

Fig. 1 Flowchart for patients’enroliment. The abbreviations mentioned in the figure: NMOSD: neuromyelitis optica spectrum disorder; MOG: myelin
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1) Female sexual function index questionnaire (FSFI)
[12]

A 19-item scale assessing the following six aspects
of female sexual function; desire, arousal, lubrication,
orgasm, satisfaction, and pain over the prior 4 weeks. The
overall scale score ranges from 2 to 36 and is generated by
adding all the domains’ scores. The optimal cutoff value
for diagnosing FSD in the validated Arabic version used
in our study is 28.1. Lower scores on the overall FSFI or
any subscales indicate worse sexual function.

2) Beck depression inventory II (BDI): [13]

A 21-item scale that detects the presence and sever-
ity of depression. Each of the 21 items corresponds to a
depression symptom. Items are rated on a 4-point inten-
sity scale, and scores are added to give a total from 0 to
63. Higher total scores represent more severe depression
symptoms.

3) The fatigue severity scale (FSS): [14]

A 9-statement scale rates fatigue severity and its impact
on the patient’s activities. The possible responses range
from 1 (strongly disagree) to 7 (strongly agree). The total
scores are reported as the mean score of the 9 items. The
higher the score, the greater the fatigue severity.

The following scales were also applied to all patients:

1) The Modified Modified Ashworth Scale (MMAS)
(15]

A clinical scale is used to grade muscle spasticity and
resistance to passive movements. It is a 5-point scale with
a grade score of 0 to 4. A score of zero indicates no resist-
ance and 4 indicates that the affected parts are rigid in
flexion or extension.

2) Expanded disability status scale (EDSS): [16]

EDSS scores range from zero to 10 in 0.5 increments
that represent higher levels of disability. Scoring is based
on eight functional systems (visual, brain stem, pyrami-
dal, sensory, cerebellar, bladder/bowel, cerebral func-
tions, and ambulation). In addition to the total EDSS
score used to assess patients’ physical functioning,
the uncorrected visual and bladder functional system
(FS) scores, converted to lower scores before they are
reflected in the total score, were calculated separately to
assess and quantify symptoms severity.
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Sampling

The sample size was calculated using G*Power ver-
sion 3.1.9.7 Software based on a study conducted by
Y Zhang, Q Zhang, Z Shi, H Chen, ] Wang, C Yan, Q
Du, Y Qiu, Z Zhao and H Zhou [9]. The probability of
type I error (a) was 5%, effect size=0.97, noncentral-
ity parameter A =3.69, critical t=2, and df =56. A total
sample size of 58 subjects was required to achieve a sta-
tistical power (1-f3) 95%.

Statistical analysis

The statistical package for social science (SPSS ver-
sion 21) was used for data analysis. Simple descriptive
statistics (arithmetic mean and standard deviation)
were used to summarise normal quantitative data and
frequencies used for qualitative data. The bivariate
relationship was displayed in cross-tabulations, and a
comparison of proportions was performed using the
chi-square and Fisher’s exact tests where appropriate.
An Independent T-test was used to compare normally
distributed quantitative data. Pearson correlation was
used to compare normally distributed quantitative
data. The significance level was set at a probability (P)
value <0.05. Linear regression models were performed
for FSS, BDI, uncorrected visual FS, MMAS, number
of relapses in the first year, total EDSS and uncorrected
bladder ES as dependent factors.

Results

In the patients’ group, the age ranged from 22 to 45 with
a mean age of 34.4+5.3years, whereas the ages ranged
from 21 to 45 in the control group with a mean age of
33.6 £ 5.7 years. Both groups were matched regarding age
and years of marriage (P- value 0.558 and 0.081, respec-
tively). Clinical characteristics of the patients’ group are
illustrated in Table 1. The mean value of disease duration
was 8.214 (3.64) months. The uncorrected visual FS score
ranged from O to 6, the uncorrected bladder FS score
ranged from 0 to 3, and the Modified Ashworth scale
ranged from O to 3.

Sexual functions, fatigue, and depression scales in NMOSD
patients compared to controls

The total scores of BDI and FSS were significantly
higher among NMOSD patients compared to con-
trols. Also, the total FSFI score was significantly lower
in patients as opposed to controls (Fig. 2). All NMOSD
patients included in the study had sexual dysfunc-
tion (scored <28.1 on the total score of FSFI). For all
FSFI domains, patients had significantly lower scores
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Table 1 Clinical characteristics of NMOSD patients

Patients (n = 28)

Disease duration in months [Mean (SD)] 8.214 (3.64)
Total EDSS [Median (IQR)] 5 (4-6)
Uncorrected visual FS score [Median (IQR)] 2(1-4.75)
Uncorrected bladder FS score [Median (IQR)] 1(0-2)
Modified Ashworth scale [Median (IQR)] 2(0.25-3)
1st attack Optic neuritis 14 (50.0%)
(n 0] Myelitis 11 (39.3%)
Simultaneous optic 3 (10.7%)
neuritis and myelitis
2nd attack No 13 (46.4%)
[n (%)] Optic neuritis 4 (14.3%)
Myelitis 10 (35.7%)
Brain stem 1(3.6%)

IQR interquartile range, EDSS Expanded disability status scale, incorrected visual
\ bladder FS score: Functional System Score

compared to controls except for lubrication and orgasm
(Table 2).

Female sexual dysfunction in relation to different clinical
parameters
Higher fatigue level (assessed by FSS) was associated
with lower total scores of FSFI as well as desire, lubrica-
tion, orgasm, and satisfaction scores. On the other hand,
higher BDI scores were associated only with lower desire
and orgasm scores (Table 3).

The uncorrected visual FS score was associated with
lower total scores of FSFI as well as arousal, orgasm, and
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satisfaction scores. On the other hand, there was no sig-
nificant correlation between total EDSS or the uncor-
rected bladder FS score and any sexual domains (Table 3).

Regarding the pain domain, the pain scores were
negatively correlated with the number of relapses dur-
ing the 1st year (r = -0.605, P=0.001) as well as scores
of the Modified Modified Ashworth scale (» = -0.756,
P=<0.001).

Predictors of female sexual dysfunction among NMOSD

patients

Using a linear regression analysis model, the only predic-

tors of FSFI-Total score were fatigue and visual disability.
Visual disability was also a predictor of dysfunction in

arousal and satisfaction domains, whereas spasticity in

the lower limbs predicted sexually related pain (Table 4).

Discussion

Sexual functioning is not routinely addressed by health
professionals in many Middle Eastern countries because
of the general culture of conservatism and modesty when
discussing sexual matters. Despite the recognized impor-
tance of sexual problems in many neurological disorders,
this aspect of illness has been poorly estimated in clinical
practice. It remains underreported, underdiagnosed and
undertreated, affecting not only the patients’ quality of
life but their partners’ as well.

To date, few studies addressed FSD in NMOSD [9, 10],
and none to our knowledge was conducted in the Mid-
dle East and North Africa region or newly diagnosed
patients.

Mean comparison of FSS, Beck And Total sexual score among
cases and controls
30 P value < 0.001 P value <0.001 P value < 0.001
) 273
24.643
25
21.2714
20
15
12
10
5 4.439
2.539
0
FSS Beck Sexual scale_total
Cases ™ Controls -
Fig. 2 Sexual functions, fatigue, and depression scales in NMOSD patients compared to controls. FSS: Fatigue severity scale
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Table 2 Scores of different female sexual domains in patients
versus controls

Patients (n = 28) Controls (n=31) P-value
FSFI [Mean =+ SD]

Total score 212+43 273436 <0.001*
Desire 29412 374102 0.018*
Arousal 32411 39409 0.005%
Lubrication 46+0.88 45405 0577
Orgasm 38+£12 41£06 0.249
Satisfaction 36+14 47+04 <0.001*
Pain 3.1+£07 65+1.1 <0.001*

FSFI Female sexual function index questionnaire, SD standard deviation
*P-value < 0.05 is considered significant

The results of our study confirmed the findings previ-
ously reported by Y Zhang, Q Zhang, Z Shi, H Chen,
] Wang, C Yan, Q Du, Y Qiu, Z Zhao and H Zhou [9].
Sexual dysfunction (SD) was significantly higher in
NMOSD patients than in healthy controls. However,
SD was observed in 100% of our patients versus 45.3%
of their female patients. This difference might be attrib-
uted to our smaller sample size, different patients’
aquaporin 4 status and higher FSIS scale cut off value
in the Arabic version we used (28.1) compared to the
Chinese version used in their study (23.45).

Fatigue and depression are prevalent disabling
NMOSD symptoms. In NMOSD, fatigue could occur as
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a symptom of the disease itself and further amplified by
depressive episodes [17, 18].

Significantly, higher fatigue and depression scale scores
were recorded in our patients compared to their healthy
counterparts.

Sexual dysfunction has direct contributions from
depression and fatigue, and both could be noted as modi-
fiable factors that may represent potential targets for SD
prevention and treatment.

Our results showed that fatigue correlated with overall
Sexual functions and the desire, orgasm, and satisfaction
domains. In contrast, higher BDI scores were associated
with lower desire and orgasm scores.

Good perception of external stimuli is critical for sexual
desire, arousal, and satisfaction [19-21]. Previous studies
have shown that vision, olfaction, hearing, taste, or touch
deficits impair sexual functioning of varying degrees [22—
24]. Patients with visual impairment may not perceive
visible sexual cues resulting in bringing on individuals’
worsening sexual functioning. In the current study, Vis-
ual disability was a predictor of the overall and domain-
specific sexual functions (arousal and satisfaction).

Pelvic floor hypertonic disorders are conditions that
occur concurrently with muscular hypertonia or spastic-
ity [25, 26]. Pelvic floor related sexual dysfunction com-
prises dyspareunia, vaginismus, and pelvic pain [27]. This
might explain why lower limb spasticity is predicted and
correlated with sexual pain in our patients.

Sexual function recovery is no less important than any
other aspect of rehabilitation in NMOSD. Predictors

Table 3 Correlations between scores of FSFl and scores of different clinical scales

FSS BDI EDSS uncorrected bladder FS uncorrected
score visual FS
score
FSFI- Total score r -0.608 -0.365 -0.141 -0.144 -0.701
P 0.001* 0.056 0473 0466 <0.001*
Desire r -0.524 -0.528 -0.074 -0.200 -0.344
P 0.004* 0.004* 0.708 0.307 0.073
Arousal r -0.351 -0.047 0.027 0.071 -0.546
P 0.067 0.813 0.891 0.721 0.003*
Lubrication r -0.382 -0.219 -0.341 -0.348 -0.364
P 0.045* 0.264 0.075 0.069 0.057
Orgasm r -0.500 -0.402 0.063 0.109 -0.541
P 0.007* 0.034* 0.752 0.580 0.003*
Satisfaction r -0.388 -0.300 -0.083 -0.058 -0.687
P 0.041* 0.121 0.674 0.768 <0.001*
Pain r -0.154 0310 -0.283 -0.265 -0.106
P 0433 0.108 0.144 0.173 0.591

FSFI Female sexual function index questionnaire, BDI Beck depression inventory, FSS fatigue severity scale, EDSS Expanded disability status scale, incorrected visual \

bladder FS score: Functional System Score
*P-value < 0.05 is considered significant
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Table 4 Predictors of female sexual dysfunction among patients by linear regression analysis

Models B Odds ratio P-value 95.0% Cl

Lower Upper

FSFl-total score? Uncorrected visual FS score -1.219 -0.560 <0.001 -1.784 -0.654
Fatigue severity scale -1.287 -0419 0.003 -2.084 -0.489
Constant 29.770 <0.001

Desire score? Fatigue severity scale -0.299 -0.341 0.082 -0.639 0.041
Beck depression inventory -0.039 -0.349 0.075 -0.082 0.004
Constant 5238 <0.001 3.870 6.607

Arousal score? Uncorrected visual FS score -0.293 -0.546 0.003 -0475 -0.112
Constant 3.831 <0.001 3.285 4.377

Satisfaction score® Uncorrected visual FS score -0.447 -0.628 <0.001 -0.667 -0.227
Fatigue severity scale -0.178 -0.177 0.249 -0.488 0.132
Constant 5397 <0.001 4.036 6.758

Pain score? N of relapses in the 1st year -0.388 -0.267 0.084 -0.832 0.056
Modified Ashworth scale -0.385 -0.608 <0.001 -0.579 -0.192
Constant 4.344 <0.001 3.744 4.943

FSFI Female sexual function index questionnaire, EDSS Expanded disability status scale, FS score Functional System Score, Cl confidence interval

P-value < 0.05 is considered significant

@ Dependent variables

of SD outlined in this study can guide health care prac-
titioners towards proactive practice to provide proper
evaluation and counselling to patients at risk.

Several limitations of the current study exist. The small
number of patients, the single centre design, and the
lack of supporting imaging data. Also, we didn’t exclude
patients on pregabalin. Furthermore, the non-inclusion
of the sensory FS score in our assessment was considered
another limitation.

Conclusions

Sexual function assessment is critical in NMOSD
patients, even if they were newly diagnosed. Fatigue,
depression, visual disability, and lower limbs spasticity
should promote screening for the relevant SD domains
reviewed in our study. Improving the abovementioned
contributors may represent possible targets for FSD
treatment in such patients.
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