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Abstract

Background and Aim: Obstructive sleep apnea syndrome (OSAS) negatively affects
quality of life and causes erectile dysfunction in men. However, there are few studies
examining the effects of OSAS on women’s sexual health. This study used validated
measurement tools to evaluate whether the presence and severity of OSAS had an impact
on female sexual function and if there was a change after 6 months of CPAP treatment.
Scores were compared before and after CPAP in the same and between groups. Material
and Method: The patients were divided into moderate and severe groups based on
the Apnea-Hypopnea Index (AHI). The female patients included in the study were
administered the Female Sexual Function Index (FSFI), and the Calgary sleep apnea
quality of life index (SAQLI) questionnaires to evaluate their sexual function. After
CPAP treatment for 6 months, FSFI, and SAQLI questionnaires were compared with the
results before treatment. Results: Among study participants, 72 had severe and 76 had
moderate OSAS. The mean age (standard deviation or SD) in the severe OSAS group
was 40.9745.65 years and in the moderate OSAS group was 35.46 + 5.43 years (p <
0.001). Body mass indexes of the severe and moderate OSAS groups were 33.10 + 3.33
kg/mZand 31.04 4 3.42 kg/m?, respectively (p < 0.001). The mean Epworth scores
(SD) of the severe and moderate OSAS groups were 11.45 £+ 3.27 and 9.52 £+ 3.31,
respectively (p = 0.001). Based on FSFI scores, in the pre-treatment period, desire,
lubrication, and satisfaction were significantly better in the moderate OSAS group.
After treatment, only desire and satisfaction were significantly better in the moderate
OSAS group. In both groups, after treatment, all parameters of the FSFI score were
significantly better compared with the pretreatment values (p = 0.001). When SAQLI
scores were compared, in the pre-treatment period, all parameters were significantly
better in the moderate OSAS group. In both groups, after treatment, all parameters of
the SAQLI score were significantly better compared with the pre-treatment values (p =
0.001). Conclusion: In women with severe and moderate OSAS, sexual functions and
satisfaction levels were negatively associated with OSAS severity. Sexual functions and
quality of life were significantly improved with effective treatment of OSAS.
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1. Introduction

Obstructive sleep apnea syndrome (OSAS) is characterized
by obstruction of the upper airways with repetitive pauses in
breathing during sleep causing excessive daytime sleepiness
and impaired cognitive performance. Repeated episodes of
airway occlusion during sleep results in hypoxemia and hy-
percapnia attacks increasing oxidative stress [1, 2]. OSAS has
many systemic effects that negatively affect quality of life.
The data regarding sexual health in patients with OSAS is
limited. Though there are some studies on male sexual health

status, only a few studies are present about sexual functions in
females with OSAS [3—6]. These studies reported that OSAS
has negative impacts on sexual function in women independent
of age and associated co-morbid diseases.

There are validated instruments to analyze sexual health
status and quality of life in patients. In this study, we used
validated instruments to evaluate whether the presence and
severity of OSAS had an impact on female sexual function and
whether there was a change after 6 months of CPAP treatment.
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TABLE 1. Comparison of pretreatment and post-treatment FSFI scores between
patients having moderate and severe OSAS.

Moderate OSAS (n:76)
Desire
Pre-treatment 2.63 £0.18
Post-treatment 3.56 £ 0.96
p2 0.001
Arousal
Pre-treatment 2.65 £ 0.28
Post-treatment 3.72 £ 0.96
p2 0.001
Lubrication
Pre-treatment 3.63 £ 0.31
Post-treatment 4.82 £0.74
p2 0.001
Orgasm
Pre-treatment 3.17 £0.25
Post-treatment 4.10 + 0.81
p2 0.001
Satisfaction
Pre-treatment 3.18 £ 0.25
Post-treatment 422 £0.76
p2 0.001
Pain
Pre-treatment 3.74 £ 0.41
Post-treatment 4.28 +0.75
p2 0.001
Total score
Pre-treatment 19.03 &+ 1.26
Post-treatment 24.71 £ 3.57
p2 0.001

Severe OSAS (n:72) pl
245+ 0.52 0.04
3.82 +0.85 0.04
0.001

2.58 + 0.51 0.26

4.11 £ 0.74 0.09
0.001

3.42 + 0.55 0.08

5.03 £0.75 0.08
0.001

2.99 + 0.69 0.03

4.08 + 1.00 0.09
0.001

3.01 £ 0.46 0.009

3.58 £0.99 0.03
0.001

3.63 +0.38 0.09

4.32 +0.99 0.9
0.001

18.10 £ 2.33 0.04

25.67 £7.09 0.3
0.001

pl: Comparison between moderate and severe OSAS patients; p2: Intra-group comparison

between pre- and post-treatment values.

2. Material and method

This prospective study included premenopausal women with
OSAS diagnosed with polysomnography. The local ethics
committee approved the study and informed consent was ob-
tained from the study participants. Patients with any neuropsy-
chiatric disease that can alter the understanding and compila-
tion of questionnaires were excluded from the study.

Demographic features including age, weight, and height
were recorded. The patients were asked for their educa-
tional status. Smoking history and any chronic diseases was
recorded. Body mass index (BMI) of the participants was
calculated with the formula, BMI: weight/height?.

Patients were studied using identical, portable devices using
a nasal pressure catheter, pulse oximetry, and thoracic and
abdominal bands to record the nasal airflow, snoring, and

respiratory movements (Alice 3; Healthdyne Technologies).
Apneas were diagnosed as the cessation of breathing of >
10 seconds. Hypopneas were diagnosed as the reduction in
airflow > 30%, associated with a desaturation of > 4%. The
apnea and hypopnea index (AHI) was calculated as the total
number of apneas and hypopneas, divided by the estimated
sleep time, in hours. The patients were divided into two groups
according to the Apnea-Hypopnea Index (AHI), as moderate
(AHI between 15 and 30) and severe (AHI > 30) [7]. Epworth
Sleepiness Scale scores were recorded in all patients before and
after CPAP treatment [8].

Female Sexual Function Index (FSFI) is a scale consisting
of six 6 different domains: desire, arousal, lubrication, orgasm,
sexual satisfaction, and pain. A higher score means better
function [9]. Calgary sleep apnea quality of life index (SAQLI)
was developed as a sleep apnea specific quality of life tool.
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TABLE 2. Comparison of pretreatment and post-treatment SAQLI scores between
patients having moderate and severe OSAS.

Moderate OSAS (n:76) Severe OSAS (n:72) pl
Daily functioning
Pre-treatment 3.48 £0.58 3.10 £0.27 0.001
Post-treatment 527+ 1.15 5.03 +0.88 0.176
p2 0.001 0.001
Social interactions
Pre-treatment 343 +£0.74 2.80 £ 0.40 0.001
Post-treatment 5.10 £ 1.20 4.50 £ 0.61 0.001
p2 0.001 0.001
Emotional functioning
Pre-treatment 3.25 £ 0.64 2.61 +£0.38 0.001
Post-treatment 4.60 £+ 1.15 4.03 £ 0.85 0.001
p2 0.001 0.001
Symptoms
Pre-treatment 3.08 + 0.360 1.88 £ 0.50 0.001
Post-treatment 490 £+ 1.13 333 £0.46 0.001
p2 0.001 0.001
SAQLI score
Pre-treatment 13.25 £ 1.56 10.42 + 0.91 0.001
Post-treatment 19.88 + 3.92 1691 £1.78 0.001
p2 0.001 0.001

pl: Comparison between moderate and severe OSAS patients; p2: Intra-group comparison

between pre- and post-treatment values.

It is a 35-item questionnaire that captures the negative effect
of sleep apnea on 4 domains: daily functioning, social inter-
actions, emotional state, and symptoms [10]. A higher score
indicates a better quality of life. The SAQLI contains items
that are important for patients with sleep apnea that have been
designed as an outcome measures in clinical studies in sleep
apnea after CPAP.

The patients included in the study were administered the
FSFI, and SAQLI questionnaires to evaluate their sexual func-
tion and sleep. After CPAP treatment of 6 months, FSFI,
and SAQLI questionnaires were repeated and compared with
the results before treatment. Compliance of CPAP users was
defined as patients with more than 4 hours of CPAP use per
night for 4 weeks immediately before the 6th-month follow-up
visit.

2.1 Statistical analysis

Statistical analyses were performed with the SPSS version
21.0 (SPSS Inc, Chicago Illinois) statistical program. The
parametric variables were expressed with mean + standard
deviation, while categorical variables were expressed with the
numbers and percentages (%). The comparisons between two
groups was performed with the student’s t-test or chi-square
test. Pearson correlation analysis was performed to determine
the association between the questionnaire scores and AHI
and Epworth scores. p < 0.05 was regarded as statistically
significant.

3. Results

Among study participants, 76 had moderate and 72 had severe
OSAS. All patients were married. In the moderate OSAS
group 18 (23.6%) and the severe OSAS group 21 (29.2%)
were housewives. The mean age of the patients in the mod-
erate OSAS group was 35.46 + 5.43 years and in the se-
vere OSAS group it was 40.97 £+ 5.65 years. Body mass
indexes of the moderate and severe OSAS groups were 31.04
+ 3.42kg/m%and 33.10 & 3.33 kg/m?, respectively. There
were statistically significant differences between severe and
moderate OSAS groups regarding both the age and BMI (p <
0.001).

In the moderate OSAS group, 25 patients completed primary
school, 32 high school, and 14 were university graduates; in
the severe OSAS group 19 patients completed primary school,
31 high school, and 26 were university graduates There was
not any significant difference between groups regarding the
educational status (p = 0.19).

The mean cigarette packet per year smoked by the severe
and moderate OSAS groups were 13.61 £ 11.65and 14.60 +
11.51, respectively (p = 0.61). The mean Epworth scores of
the moderate and severe OSAS groups were 9.52 + 3.31and
11.45 + 3.27, respectively (p = 0.001). In the severe compared
with the moderate OSAS group hypertension (30 vs 7) diabetes
mellitus (5 vs 0) and coronary artery disease (14 vs 0) were
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TABLE 3. The results of correlation analysis in all patients.

FSFI score
Correlation coefficient ( r)
AHI score -0.189
Epworth score -0.164

more common.

The BMI did not alter significantly before and after CPAP
treatment (in moderate OSAS group 31.04 + 3.42 kg/m?vs
30.10 4 4.57 kg/m?, p > 0.05 and in severe OSAS group
33.10 4 3.33 kg/m? vs 31.28 + 4.41 kg/m?, p > 0.05). After
treatment, Epworth scores significantly improved in both the
moderate (9.52 4= 3.30 vs 8.04 £ 3.02, p:0.048) and the severe
(11.45 £3.27 vs 10.09 £ 3.62, p:0.021) OSAS groups.

When the patients were compared for the domains and
total FSFI scores, in the pre-treatment period, desire, lubrica-
tion, and satisfaction were significantly better in the moderate
OSAS group. After treatment, only desire and satisfaction
were significantly better in the moderate OSAS group. In both
groups, after treatment, all parameters of the FSFI score were
significantly better compared with the pretreatment values p =
0.001) (Table 1).

When the patients were compared for the SAQLI scores,
in the pre-treatment period, all parameters, daily functioning,
social interactions, emotional functioning, and symptoms were
significantly better in the moderate OSAS group. In both
groups, after treatment, all parameters of the SAQLI score
were significantly better compared with the pretreatment val-
ues p = 0.001) (Table 2).

In correlation analysis performed in all patients, both the
FSFI score and SAQLI score showed a significant negative
correlation with the AHI and Epworth scores (Table 3).

4, Discussion

In this study, we analyzed the sexual health status and life
quality of female patients with moderate or severe OSAS
before and after treatment with CPAP. Our data indicates
that; 1) in the pretreatment period, desire, lubrication and
satisfaction were significantly better in the moderate OSAS
compared to the severe OSAS group; 2) After 6 months of
CPAP treatment, in both OSAS groups all parameters of FSFI
and SAQLI scores were improved compared with the pre-
treatment values; 3) Both FSFI and SAQLI scores showed -
significant negative correlations with the AHI and Epworth
scores. To the best of our knowledge, this is the first study
that evaluated the effects of CPAP treatment on female sexual
health status.

To date, the data regarding the sexual functions in female
OSAS patients is limited. In a prospective study, Koseoglu et
al [11] evaluated female OSAS patients with the Sexual Func-
tion Questionnaire Version 2 (SFQ-V2) and Epworth Sleepi-
ness Scale and reported that OSAS has negative impacts on
sexual function in women independent of age and associated
co-morbid diseases. Yilmaz et al [12] compared female OSAS
patients with healthy controls and reported that the total FSFI
score in the cases with OSAS was significantly worse than the

SAQLI score
p Correlation coefficient (r) p
0.014 -0.214 0.003
0.044 -0.16 0.006

controls. In a prospective study, Jara et al [13] reported that,
in severe OSA patients, CPAP treatment was associated with
improved sexual quality of life, but not in men. Similarly,
Peterson et al [14] also reported that, after 1 year of CPAP
treatment, female patients with OSA reported reduced sexual
dysfunction. We determined a significant negative correlation
between the severity of OSAS and both sexual health and
quality of life scores and all scores were improved after 6
months of effective CPAP treatment.

Some previous studies have evaluated the sexual health
status and the effects of CPAP treatment in men with OSAS.
Cignarelli [15] et al reported that in males with OSAS, there
was a correlation between disease severity and sexual dys-
function. The authors also reported an improvement in the
negative impact of these conditions on quality of life after
CPAP treatment. Pastore et al [16] reported a strong associa-
tion between OSAS and erectile dysfunction, which improved
with sildenafil treatment more than with CPAP alone. Khafagy
et al [17] reported that 3 months of nasal CPAP was effective
in improving sexual performance and quality of life in males.
Pastore et al [16] also reported a correlation between severe
OSAS and erectile dysfunction and CPAP was effective in the
improvement of the sexual performance of these patients. In a
recent interesting study, it was reported that spouse’s/partner’s
engagement was directly related to CPAP adherence and im-
provement of symptoms, and that CPAP adherence was a
mediator of disease-specific health-related quality of life. In
this study, a two-way positive interaction was found between
the spouse’s/partner’s engagement and CPAP use [18, 19]. All
those data, reported in men, were compatible with our results
in women. On the other hand, Celec et al [20] investigated the
long-term effects of 1 and 6 months of CPAP treatment on sex
hormone concentrations in patients with OSAS and reported
that there were no effects of CPAP treatment on testosterone
or estradiol levels in OSAS patients of either gender. In that
aspect, the pathophysiological mechanisms associated with the
sexual health in OSAS patients of both genders should be
further investigated. Hormonal status or blood supply to the
genital organs may need further studies.

Another interesting point in this study was that the FSFI
scores were very homogenous with low standard deviations
in both pre-treatment and post-treatment evaluations, which
differs from previous reports [21]. This could have been a
result of this being a single center study of a homogenous
population of pre-menopausal women with a narrow age range.

There are some limitations of this study that should be men-
tioned. There was a significant difference between patients
in the moderate and severe OSAS groups in age and BMIL.
The differences in FSFI domains in the pre-treatment period
between these two groups may be attributed to these factors.
The most important factors in the systemic effects of OSAS are
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associated with the oxidative stress parameters. However, in
this study, we did not analyze the oxidative stress parameters
and we did not analyze the etiological factors of sexual dys-
function in OSAS. We only compared the clinical outcomes.
And lastly, absence of an age and gender matched control
population of non-OSAS patients is another limitation of the
study that prevents us from being able to discuss differences
of FSFI scores between OSAS and non-OSAS patients.

In conclusion, in women with severe and moderate OSAS,
sexual functions and satisfaction levels as well as quality of
life were negatively associated with OSAS severity. Sexual
functions and quality of life of women were significantly
improved with the effective treatment of OSAS with CPAP.
For this reason, in women with OSAS, sexual health status
should be evaluated when considering treatment options.
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