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Abstract

Introduction: Stroke-related factors seem to have significant
effects on sexual functions in physical, biological, and psychosocial
areas. This study aims to evaluate the factors affecting the sexual
functions of patients after stroke.

Material and Method: This study consisted of 51 (53.1%) male and
45 (46.9%) female patients. Sociodemographics and clinical features
of the patients were documented. Sexual functions evaluated with
Arizona Sexual Experiences Scale (ASES), International Index of
Erectile function (IIEF) and Female Sexual Function Index (FSFI).

Results: The mean age of men and women were 57.76+7.57, and
60.13+12.71 years, respectively. When the ASES cut-off point was
11, we found that 88.5% of the participants (84.3% in men and
93.3% in women) had sexual dysfunction. There was no significant
difference between the frequency of sexual dysfunction in
women and men (p=0.166, Pearson Chi-square Test). According to
univariate ANOVA results, age (p=0.028) and BDI (p<0.001) values
had a significant effect on ASES. The side of stroke (p=0.030),
Brunnstrom motor evaluation (upper extremity) (p=0.028) and
Beck Depression Scale (p<0.001) values had a significant effect on
IIEF total values. BDS (p=0.001) values significantly affected FSFI
total values.

Conclusion: The data obtained from our study showed that
post-stroke sexual dysfunctions are significantly high in Turkish
rehabilitation inpatient clinics. Post-stroke sexual dysfunctions are
linked to multiple etiologies, both organic (hemispheric lesion side,
etc.) and psychosocial (depression, etc.).
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Oz

Giris: Inme ile iliskili faktdrlerin fiziksel, biyolojik ve psikososyal
alanlarda cinsel islevler Gzerinde onemli etkileri oldugu gortlmektedir.
Bu calisma inme sonrasi hastalarin cinsel fonksiyonlarini etkileyen
faktorleri degerlendirmeyi amaclamaktadir.

Gereg ve Yontem: Bu calismaya 51 (%53,1) erkek ve 45 (%46,9) kadin
hasta dahil edildi. Hastalarin sosyodemografik ve klinik &zellikleri
belgelendi. Arizona Cinsel Deneyimler Olcedi (ASES), Uluslararasi
Erektil Islev indeksi (IIEF) ve Kadin Cinsel islev indeksi (FSFI) ile cinsel
islevler degerlendirildi.

Bulgular: Erkeklerin ve kadinlarin yas ortalamasi sirasiyla 57,76+7,57
ve 60,13+12,71 idi. ASES kesme noktasi 11 oldugunda, katilimcilarin
%88,5'inin  (erkeklerde %84,3 ve kadinlarda %93,3) cinsel islev
bozuklugu oldugunu bulduk. Kadinlarda ve erkeklerde cinsel islev
bozuklugu sikligi arasinda anlamli fark yoktu (p=0,166, Pearson Ki-kare
Testi). Tek degiskenli ANOVA sonuclarina gore yas (p=0,028) ve BDO
(p<0,001) degerlerinin ASES Uzerinde anlamli bir etkisi vardi. iInme
tarafl (p=0,030), Brunnstrom motor degerlendirme (Ust ekstremite)
(p=0,028) ve Beck Depresyon Skalasi (p<0,001) degerlerinin IIEF
toplam degerleri Gzerinde anlamli etkisi vardi. BDS (p=0,001) degerleri
FSFI toplam degerlerini dnemli 6lclde etkilemistir.

Sonug: Calismamizdan elde edilen veriler, Trkiye'deki rehabilitasyon
yatakl kliniklerinde inme sonrasi cinsel islev bozukluklarinin anlamli
derecede yuksek oldugunu gostermistir. inme sonrasi cinsel islev
bozukluklar, hem organik (hemisferik lezyon tarafi vb.) hem de
psikososyal (depresyon vb.) olmak tizere bir¢ok etiyolojiyle baglantilidir.

Anahtar Kelimeler: inme, cinsel islev bozuklugu, fonksiyon, psikoloji
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INTRODUCTION

Stroke is the primary cause of disability that can impair
sexual functions and physical, linguistic, and cognitive
functions."” Among the categories of disability after stroke,
sexual dysfunctions are often overlooked. After a stroke,
there is a significant decrease in sexual activity in men and
women.z#

Post-stroke physical problems and pain prevent some
physical activities that may affect the quality of sexual
activity.®®! In particular, hemiparesis and spasticity are
physical conditions that affect sexual activity.”? Studies
show that the severity of disability due to stroke negatively
affects sexual functions.”? However, sexual dysfunction may
develop even when physical disability is minimal or absent
after stroke."™ Various studies have shown a relationship
between post-stroke depression and the occurrence of
sexual dysfunction.®! Another study found that the severity
of post-stroke depression was an independent predictor of
the development of sexual dysfunction in both men and
women.”!  Apart from depression that develops directly
due to the stroke lesion,!"" reactive depression that occurs
due to the consequences of a stroke may also negatively
affect sexual functions.'? The recurrence of stroke during
sexual activity is one of the biggest fears of patients. 24% of
stroke patients did not engage in sexual activity due to this
fear of stroke recurrence.”? There is evidence that clinical
conditions observed after stroke, such as urinary/fecal
incontinence, may interfere with sexual intercourse.!"

This study investigates whether factors such as
sociodemographic  characteristics, physical disability,
etiology and side of stroke, presence of chronic disease,
depression, stroke recurrence, and time elapsed after stroke
contribute to sexual dysfunction in men and women after
stroke.

MATERIAL AND METHOD

Informed consent was obtained from all the patients, and the
local ethics committee approved this study of Ataturk Physical
Therapy and Rehabilitation Hospital, Turkey (22.12.2014). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Participants

This cross-sectional study included hospitalized 96
post-stroke patients in inpatient Physical Therapy and
Rehabilitation Clinics. A post-hoc power analysis for sexual
dysfunction in stroke patients revealed 90% of the power
with an 0.5% error.

The inclusion criteria included diagnosing stroke, having
a sexual partner, being cooperated-orientated, and being
hospitalized for rehabilitation. The exclusion criteria were
diagnosis of dementia (mini-mental test <24), having pressure
sore, fecal incontinence, neglect syndrome, and neurological
disease other than stroke.

Assessment

Socio -demographics of the patients such as sex, age, marital
status, and the number of children and clinical features
(i.e., comorbidities, use of medicine, lesion site, etiology of
the stroke (ischemic or hemorrhagic), recurrence of stroke,
duration of time from the first stroke) were documented.

Assessment of Physical Functions and Cognition

Ambulation ability was evaluated by the Functional
ambulation scale (FAS).'"" This scale comprises 0-5 stages
where 0 is no ambulation and five can ambulate without any
help. To scale the patient's spasticity, the modified Ashworth
spasticity scale (ASS) is used with scoring from 0 to 4; a higher
number indicates increased spasticity.'™ Motor staging of the
stroke patients is classified by Brunnstrom motor evaluation
(BME), where stage | is a flask with no motor movement, and
stage VI is the isolated movement of the joint.'® Barthel's
index evaluates functional loss after stroke; higher scores
indicate independence.'"? Beck Depression Scale (BDS) is
applied to patients to assess the depression risk, and scores
over 17 link with depression.'"® Mini-Mental test (MMT)
evaluates cognitive functions quantitively; the highest point
from the test is 30.1'”

Assessment of Sexuality

Arizona Sexual Experiences Scale (ASES) is developed to
assess sexual dysfunctions. It is composed of five Likert
types of a questionnaire for both sexes.”® This scale aims to
evaluate the sexual functions baring sexual orientation and
relationship with the partner. Lower scores indicate the sexual
response is strong, easy, and satisfying. Turkish validation has
been executed by Soykan et al., and score > 11 concludes with
sexual dysfunction.?" International Index of Erectile function
(IIEF) is designed for male subjects to evaluate achievement,
maintaining, and satisfaction of erection.?? According to
IIEE, erectile dysfunction (ED) is staged as mild (17-25 points),
moderate (11-16 points), and severe (6-10 points), and Turkish
validation has been done.”® Female Sexual Function Index
(FSFI) evaluates the sexual function of the last four weeks
and is composed of desire, arousal, lubrication, orgasm,
satisfaction, and pain subscales. Lower scores associated with
more dysfunction, Turkish validity has been done.?*

Statistics

Statistical Package for the Social Sciences 20.0 was used
for performing the statistical analysis. Descriptive statistics
(frequency, mean, and standard deviation) were used for
analyzing the sociodemographic and clinical features.
Categorical parameters were assessed through Chi-Square
and Fisher's exact test. The Pearson and Spearman correlation
was used to analyze the relationship of quantitative data to
each other. Linear regression analysis and Analysis of Variance
(ANOVA) were used to test factors affecting the ASES and FSFI.
Logistic regression analysis was performed to test the factors
on IIEE. The results were analyzed using a 95% confidence
interval and a significance level of p <0.05.
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RESULTS

Socio-demographics Variables

This study consisted of 51 (53.1%) male and 45 (46.9%) female
patients. The mean age of all cases, men and women, were
58.88+10.32, 57.76+7.57, and 60.13£12.71 years, respectively.
All of the cases were married. Of the men, 15 (29.4%) were
working, nine (17.7%) were unemployed, and 27 (52.9%) were
retired. One (2.2%) of the women was working, 41 (91.2%)
were unemployed, and three (6.7%) were retired. Of all cases,
16 (16.7%) were working, 50 (52.1%) were not working, and 30
(31.2%) were retired.

Clinical Variables

The mean time for men and women in the study after stroke
was 18.27421.79 and 19.02+24.91 months. Stroke was right-
sided in 23 (45%) men and 17 (37.8%) women. The stroke
etiology was ischemicin 35 (68.6%) men and 39 (86.7%) women.
The presence of re-stroke was present in three men (5.9%) and
eight women (17.8%). The mean FAS scores of men and women
were 3.10+1.43 and 2.91+1.66, respectively. According to MMT
evaluation; there was no cognitive loss in 29 (56.9%) men
and 20 (44.4%) women. According to BDS evaluation; minor
depression was found in 17 men (33.3%), mild depression in
11 men (21.6%), moderate depression in 18 men (35.3%), and
severe depression in five men (9.8%). Minor depression was
found in 10 women (22.2%), mild depression in 11 women
(24.4%), moderate depression in 17 women (37.8%), and severe
depression in seven women (15.6%). According to the Barthel
index; one (2%) of the men was entirely dependent, 11 (21.6%)
severely dependent, 22 (43%) moderately, and 11 (21.6%) mildly
dependent. Three (6.7%) of the women were entirely dependent,
10 (22.1%) severely dependent, 16 (35.6%) moderately, and 12
(26.7%) mildly dependent. Clinical and demographic features of
patients according to gender groups are summarized in Table 1.

Evaluation of Sexual dysfunction in All Cases

The mean ASES of all cases was 18.29+6.02, for women and men
were 16.94+5.92 and 19.82+5.84, respectively. When the ASES
cut-off point was 11, we found that 88.5% of the participants
(84.3% in men and 93.3% in women) had sexual dysfunction.
There was no significant difference between the frequency
of sexual dysfunction in women and men (p=0.166, Pearson
Chi-square Test). According to univariate ANOVA results, age
(p=0.028) and BDI (p<0.001) values had a significant effect on
ASES. An increase in age values and a decrease in FAS values
increased ASES values. Etiology*BDI (p=0.051, n2=0.143)
interaction was also predictive for ASES.The increase in ischemic
etiology and BDS scores increased ASES scores (Table 2).

Evaluation of Sexual dysfunction in Men

Two of the men (4%) had no sexual activity. According to the
IIEF ED subscale, there were seven (13.8%) men with severe, 17
(33.3%) moderate, 11 (21.6%) men with mild-moderate, and 10
(19.6%) men with mild ED. Erectile dysfunction was impaired
in 45 (88.2%) of the men. The total mean of IIEF in men was

43.35+16.44, the mean of desire subscale was 5.96+1.87, the
mean of orgasm subscale was 6.76+2.62, the mean of sexual
satisfaction subscale was 7+3.07, and the mean of general
satisfaction subscale was 5.67+2.62. According to univariate
ANOVA results; side of stroke (p=0.030), BME (upper extremity)
(p=0.028) and BDS (p<0.001) values had a significant effect
on IIEF total values. Decreased IIEF total scores are associated
with the stroke's left side, decreased BME values , and high
BDS scores (Table 3).

Table 1. Clinical and demographic features of patients according to gender

groups

Male (n=51) Female (n=45)

Age (years, mean, SD) 57.76+7.57* 60.13+£12.71*
Time after stroke (month, mean, SD) 18.27+21.79 19.02+24.91
Side of deficit

Right (%) 23 (45) 17 (37.8)

Left (%) 28 (55) 28(62.2)
Type of last stroke

Ischemic (%) 35 (68.6) 39(69.7)

Hemorragic (%) 16 (31.4) 6(13.3)
Recurrence of stroke (%) 3(5.9) 8(17.8)
Presence of urinary incontinence (%) 3(5.9) 2(4.4)
FAS (mean, SD) 3.10+1.43 2.91+1.66
MMT

27-30 (normal, %) 29 (56.9) 20 (44.4)

24-27 (mild, %) 22 (43.1) 25 (55.6)
BDS (mean, SD) 2.39+1.60 2.6+1.01
Barthel's index (mean,SD) 3.20+0.98 4.98+13.01
BME

UE (mean, SD) 3.35+1.57 3.22+1.44

Hand (mean, SD) 3.12+1.7 3.07+1.36

LE (mean, SD) 3.73£1.2 3.62+1.19
ASS

UE (mean, SD) 1.16+1.08 0.78%0.77

LE (mean, SD) 1.06+£107 0.62+0.75

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; LE, lower extremity; MMT, mini-mental test; SD, standard deviation; UE,
upper extremity. *Normally distributed data.

Table 2. Variance analysis of Arizona Sexual Experiences Scale

Variables df Mean Square F p n2

Model 45 66.535 7332 <0.001 0.868
Intercept 1 285.416 31451 <0.001 0.386
Sex 1 10.631 1.171 0.284 0.023
Age 1 46.234 5.095 0.028 0.092
Chronic Disease 1 2461 0.271 0.605  0.005
Side of stoke 1 1.026 0.113  0.738  0.002
Etiology 1 12.372 1363 0.249 0.027
Reccurrence of stroke 1 7.206 0.794 0377 0.016
Time elapsed after stroke 1 6.018 0.663 0419 0.013
Urinary incontinence 1 16.207 1786 0.187 0.034
BME (UE) 1 5.179 0.571 0.454  0.011
ASS (UE) 1 34.873 3.843  0.056 0.071
BDS 3 126.460 13.935 <0.001 0.455
FAS 1 0.208 0.023 0.880 0.000

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; UE, upper extremity
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Table 3. Variance analysis of International Index of Erectile function

Variables Df Mean Square F p n2

Model 25 468.505 6.475 <0.001 0.866
Intercept 1 799.707 11.052 0.003 0.307
Age 1 162.323 2243  0.147 0.082
Chronic disease 1 39.868 0.551 0.465 0.022
Side of stroke 1 383.08 5294 003 0.175
Etiology 1 174.733 2415 0.133 0.088
Reccurence of stroke 1 60.222 0832 037 0.032
Time elapsed after stroke 1 166.522 2301 0.142 0.084
Urinary Incontinence 1 120.916 1671 0.208 0.063
BME (UE) 1 393.343 5436 0.028 0.179
ASS (UE) 1 303.436 4193 005 0.144
BDS 3 970.181 13.407 <0.001 0.617
FAS 1 170.128 2351 0.138 0.086

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; UE, upper extremity

Evaluation of Sexual Dysfunction in Women

Ten of the women (22.2%) had no sexual activity. In women,
the total mean FSFI was 41.69+16.77. The mean desire,
arousal, lubrication, orgasm, satisfaction, and pain subscale
were 4.27+1.81, 7.11+4.71, 8.29+5.60, 4.64+3.10, 6.40+4.22,
and 6.87+4.92, respectively. According to univariate ANOVA
results, BDS (p=0.001) values significantly affected FSFI total
values. The increase in BDS values resulted in a decrease in
FSFl total score values. Age (p=0.048) and BDI (p=0.025) values
had a significant effect on FSFI lubrication subscale values.
The increase in age and BDI values resulted in a decrease
in the FSFI lubrication subscale values. Age (p=0.041), time
elapsed after stroke (p=0.035) and BDS (p=0.009) values had
significant effects on FSFI satisfaction subscale values. An
increase in age, decreased time after stroke, and increase in
BDS values resulted in decreased FSFI satisfaction subscale
values (Table 4).

Table 4. Variance analysis of Female Sexual Function Index

Variables df Mean Square F P n2

Model 24 395.263 2.736 0.013 0.767
Intercept 1 2397.512 16.596 0.001 0.453
Age 1 141.965 0.983 0.333 0.047
Chronic disease 1 76.606 0.530 0475 0.026
Side of stroke 1 10.483 0.073  0.790 0.004
Etiology 1 142.624 0.987 0.332 0.047
Reccurence of stroke 1 0.692 0.005 0.945 0.000
Time elapsed after stroke 1 9.522 0.066 0.800 0.003
Urinary incontinence 1 10.063 0.070  0.795 0.003
BME (UE) 1 9.245 0.064 0.803 0.003
ASS (UE) 1 26.194 0.181  0.675 0.009
BDS 3 813.865 5634 0.006 0.458
FAS 1 128.741 0.891 0.356 0.043

ASS, Ashworth spasticity scale; BDS, Beck depression scale; BME, Brunnstrom motor evaluation; FAS,
functional ambulation score; UE, upper extremity

DISCUSSION

Post-stroke sexual dysfunction is common in both men
and women. Even in approximately 50% of stroke patients
without physical disability or mild physical disability, sexual
dysfunctions such as decreased libido, decreased frequency
of sexual intercourse, decreased sexual arousal, orgasm
problems, and sexual satisfaction problems are observed.
19 According to analyses based on ASES cut-off point, our
results showed that the prevalence of sexual dysfunction
after stroke was 88.5% in all participants (84.3% in men
and 93.3% in women). The rates of sexual dysfunction after
stroke in literature are between 20 and 75%.%' We found
a higher rate of sexual dysfunction than the results in the
literature. This increase can be explained by the differences
in the studies' exclusion criteria and the differences in other
study patterns. Patients with depression in one of the studies
were not included.”® The fact that the patients included in
our study were hospitalized, in need of rehabilitation, and
were dependent or under the supervision of individuals.

ED is a significant problem in male patients after stroke. One
study found that 75% of male patients had ED after stroke.
Bl The same investigators objectively evaluated erectile
function in male patients after stroke and found that 55%
of the cases had impaired erection. Our results showed that
88.2% of men after a stroke had impaired erections. These
subjects had experienced mild to severe ED within the past
four weeks. This study only assessed only the last four weeks
of sexual activity might help us to explain the high rate we
found.

Studies have shown no independent relationship between
age and gender and the presence of post-stroke sexual
dysfunction.®832¢  This study showed an association
between advancing age and sexual dysfunction after stroke,
but gender is not effective in developing sexual dysfunction.

The results of studies evaluating the hemispheric lesion side
and the frequency of development of sexual dysfunction
are not consistent. Various studies have shown a positive
association between sexual dysfunction and left hemisphere
lesions.®2] In some studies, sexual dysfunction is more
common with right hemispheric lesions than those with left
hemispheric lesions.?#?°1  Sexual reaction time is affected
more significantly in right hemispheric strokes than in
left hemispheric strokes.>® The right hemisphere plays
an essential role in the activation/direction of libido and
erectile functions.2” Emotional disturbances are more
common in right hemisphere lesions,!'"*" and response to
erotic sensations may be difficult due to sensory/perceptual
neglect®™ In addition, post-stroke sexual dysfunctions
have been attributed to an imbalance of sympathetic
hyperactivity and parasympathetic hypoactivity.?233 The
high frequency of sexual dysfunctions in patients with
right hemispheric stroke has drawn attention. The view of
autonomic dysfunction seems plausible given the inhibition
of erection by the sympathetic pathways and the pro-



221

Journal of Contemporary Medicine

erectile properties of the sacral parasympathetic pathways.%
In this study, the left-sided (right hemispheric lesion) stroke
worsened the sexual functions in mens notin women. In some
other studies, no association was found between the lesion
side and sexual dysfunction.?®*! The results of these studies
support our findings regarding women.

Stroke causes physical disability due to spasticity, conditions
that limit proper body position and movements, and diffuse
pain affect the positioning and specific sexual functions
(desire, arousal, orgasm, and genital pain). In stroke cases, it
becomes difficult to participate in sexual activity by hugging,
caressing, touching, or other stimulating movements due to
the hemiparetic extremity.” After stroke; numerous adverse
clinical conditions such as spasticity, limb weakness, and
loss of dexterity significantly affect sexual activities.®! Fifty
patients and their spouses were followed for six months after
stroke in a prospective study. Those included in this study
attributed their difficulties with sexual life to hemiparesis
(55%) and spasticity (29%).”! In our study, retardation of upper
extremity motor development in male hemiplegic patients
was associated with worsening sexual functions. However, we
found that spasticity had no effect on sexual functions in men.
We discovered that upper extremity motor development level
or spasticity had no impact on sexual functions in women.
The mean spasticity levels evaluated with the ASS were 0.98
and 0.85 for the upper and lower extremities, respectively. The
fact that the spasticity level of the patients was low in general
in our study may help us explain the non-adverse effects of
spasticity on sexual functions.

The results of the studies support a relationship between
post-stroke depression and the sexual dysfunction.B*! The
severity of post-stroke depression was an independent
predictor of the development of sexual dysfunction in both
men and women.® A study evaluating 67 patients after
stroke showed that 78% of the patients were depressed.
Although this study did not evaluate not all aspects of sexual
dysfunction, post-stroke depression was found to be related
with sexual dysfunction.B” We found that 71.9% of patients
met the criteria for depression. Apart from depression of
biological origin caused by stroke,""-3" physical problems due
to the consequences of stroke, changes in social roles caused
by disability, and severe changes in identity can exacerbate
reactive depression and impair sexual functioning.'? In this
context, the contribution of depression to sexual dysfunctions
in stroke patients is expected to be more pronounced than
the stroke lesion itself.2'¥ This study showed that depression
has a negative effect on sexual functions at almost every stage
of the sexual response cycle, especially in women.

CONCLUSION

The current study showed that post-stroke sexual
dysfunctions are significantly high in Turkish rehabilitation
inpatient clinics. Post-stroke sexual dysfunctions are linked
to multiple etiologies, both organic (hemispheric lesion side,

etc.) and psychosocial (depression, etc.). Post-stroke sexual
dysfunction is a condition that occurs more frequently than
is thought and escapes the attention of health professionals,
which patients have difficulty in bringing up. Psychosocial
factors contribute significantly to the etiology. Accordingly,
the use of the obtained findings in clinical practice is also
limited. The natural course of post-stroke sexual dysfunction
after recovery is not fully understood. Post-stroke sexual
adjustment assessment tools that can be clinically
meaningful should be developed. Sexual dysfunctions
should be evaluated and managed with a multidisciplinary
approach. Adding the definitive diagnosis and treatment of
sexual dysfunctions in stroke patients to the current stroke
rehabilitation protocol will contribute to the treatment
outcomes of stroke patients emotionally and functionally.

Abbrevations: ANOVA: Analysis of Variance, ASES: Arizona
Sexual Experiences Scale, ASS: Ashworth spasticity scale, BDS:
Beck Depression Scale, BME: Brunnstrom motor evaluation,
ED: Erectile dysfunction, FAS: Functional ambulation scale ,
FSFI: Female Sexual Function Index, lIEF: International Index
of Erectile function , LE: Lower extremity, MMT: Mini-Mental
test, SD: Standard deviation, UE: Upper extremity
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