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ABSTRACT

Polysomnographic, demographic and clinic differences between male and
female obstructive sleep apnea patients

Introduction: The differences between both genders with Obstructive Sleep
Apnea Syndrome (OSAS) which is often seen in males can be explained by
means of certain polysomnographical parameters and demographical and
clinical features. The aim of this research study is to research the gender dif-
ferences in Turkish population in terms of polysomnographical parameters
and demographical and clinical features, and to compare and contrast the
results of this research with the results of literature.

Materials and Methods: This study has been carried out by including 100

females and 116 males, 216 patients in total, who were diagnosed with OSAS
: . - in the Sleep Laboratory of the Medicine Faculty, Ankara University between

Acican T. Polysomnographic, demographic and clinic o .

differences between male and female obstructive sleep the years of 2011 and 2014. The demographical information like the ages and

apnea patients. Tuberk Toraks 2020;68(4):361-370. the genders of all patients and the figures of the height, weight and body-mass

index (BMI) have been recorded. The Epworth Sleepiness Scale (ESS) of pati-

ents have also been recorded. Acquired by the polysomnography equipment,
the polysomnographical data of all patients having the criteria of this study
Dr. Merda ERDEMIR ISIK have been evaluated.
Medicana International izmir Hastanesi, Results: The average age of female patients, which is 57.2 = 9.1 (the lowest-
Gogiis Hastaliklan Klinigi, the highest), has been found to be meaningfully high (p< 0.05) when compa-
iZMIR - TURKIYE red to the average age of male patients (50.9 + 11.8). The body-mass index
(BMI) averages of female patients, which are 35.4 + 9.2, have been determi-
ned to be high (p< 0.05) when compared to the body-mass index (BMI)

average of male patients (32.5 + 6.7). The total Apnea Hypopnea Index (AHI)
of male patients have been found to be meaningfully higher than of the fema-
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le patients (p< 0.05). Mild and moderate OSAS in female patients have been observed at a higher rate than males. On the other
hand, severe OSAS has been observed at a higher rate than females (p< 0.05). Likewise, while the average obstructive apnea time in
male patients has been for 17 + 5.8 seconds, the same figure has been for 14.5 + 4.4 seconds (p< 0.05).

Conclusion: As a result, in this study, we have observed that females suffering from OSAS are older and obese at a more rate and
they have lower Apnea Hypopnea Index (AHI) than the males with OSAS. We have also distinguished that the symptoms related to
OSAS of both genders are similar despite the lower Apnea Hypopnea Index of females. Meanwhile we want to emphasize that clini-
cians need to take these factors into consideration while focusing on the diagnosis of OSAS in female patients.

Key words: Obstructive sleep apnea; polysomnography; gender differences

(074

Obstriiktif uyku apneli kadin ve erkek hastalar arasinda polisomnografik, demografik ve klinik acidan farkhliklar

Giris: Obstriktif uyku apne sendromu (OSAS), st hava yollarinin parsiyel ya da tam tikanmasi sonucu, uyku sirasinda oksijen desa-
tirasyonlari ve uyku boliinmeleri ile sonuglanan sik solunum durma epizodlari ile karakterize bir hastaliktir. Bu ¢alismada Tiirk popu-

lasyonunda polisomnografik parametreler, demografik ve klinik ézellikler agisindan cinsiyet farkliliklarinin arastirilmasi ve sonuglarinin
literattirdeki sonuclarla karsilagtirlmasi amaclanmistir.

Materyal ve Metod: Calismaya 2011-2014 yillar arasinda Ankara Universitesi Tip Fakiiltesi Uyku Laboratuvari’nda OSAS tanisi almis
100 kadin 116 erkek olmak tizere toplam 216 hasta dahil edilmistir. Tim hastalarin yas ve cinsiyet gibi demografik bilgileri ile boy,
kilo ve beden kitle indeksi degerleri, horlama, gtin ici asir uykululuk, tanikli apne, sabah uyandiginda bas agrisi, bas-boyun terlemesi
ve nefes darligini iceren semptom kayitlari, PSG 6ncesi uygulanmis olan ESS sonuclari kaydedildi. Calisma kriterlerine sahip olan tim
hastalarin PSG verileri degerlendirildi.

Bulgular: Kadin hastalarin yas ortalamasi 57.2 + 9.1 olup, erkek hastalarin yas ortalamasina (50.9 + 11.8) gore anlamli olarak yiiksek
bulunmustur (p< 0.05). BKI acisindan bakildiginda kadin hastalarin BKi ortalamalar1 35.4 + 9.2 olup erkek hastalarin BKI ortalama-
sina gore (32.5 + 6.7) daha yiiksek saptanmistir (p< 0.05). Semptomlar ve ek hastaliklar acisindan bakildiginda her iki cinsiyet ara-
sinda anlamli fark bulunmamistir (p> 0.05). Ortalama obstriiktif apne sayisina bakildiginda, erkek hastalarin ortalamasi 56 + 129
olarak bulunmus olup, kadin hastalarin ortalamasina gore (32 + 84.1) yiiksek saptanmistir (p< 0.05). Ortalama obstriiktif apne
strelerine bakildiginda da,erkek hastalarin ortalamasi 17 + 5.8 olarak bulunmus olup, kadin hastalarin ortalamasina gére (14.5 +
4.46) yiiksek saptanmustir (p< 0.05). OSAS’li erkek hastalarda Total AHI OSAS’li kadin hastalardan anlamli olarak yiiksek bulunmus-
tur (p< 0.05). AHI NREM erkek OSAS’li kadinlarda, AHI REM ise kadin OSAS’li hastalarda yiiksek bulunmus fakat her iki parametre
icin cinsiyetler arasi istatistiksel anlamli fark bulunmamistir.Kadinlarda hafif ve orta derecedeki OSAS erkeklere gore daha yiiksek
oranda gozlenirken; agir OSAS ise erkeklerde kadinlara gére daha ytiksek oranda gézlenmis olup, bu farkliliklar istatistiksel olarak
anlamli bulunmustur (p< 0.05).

Sonuc: OSAS’li kadinlarin OSAS’li erkeklerden daha yasl ve obez oldugunu, daha diisik AHI degerine sahip olduklarini, semptom-
larinin benzer oldugunu goézlemlerken, klinisyenlerin kadin hastalarda OSAS tanisini disiiniirken bu faktérleri géz 6niine almalari
gerektigini vurgulamak istedik.

Anahtar kelimeler: Obstriiktif uyku apnesi; polisomnografi; cinsiyet farkliliklari

INTRODUCTION has been observed that this ratio is higher than 8/1 in
clinical population (2,3). In the research studies car-
ried out on the gender differences related to the anat-
omy and the function of upper airway, the weight and
the weight distribution in the body, the control of
respiration and hormonal status, it has been shown
that being a male is a high risk factor for OSAS (4-10).
It has been thought that the rates of diagnosis are low
because women with clinically OSAS have applied to
the clinic with different complaints, the differences of
their tolerance to the symptoms or because of their
atypic symptoms. Walker and his friends have deter-
mined that the body-mass index (BMI) in women are
higher than men and that much elder age and milder
OSAS are seen in these women when the demo-
graphical factors are taken into consideration (3).

Obstructive Sleep Apnea Syndrome (OSAS) is a com-
mon disease which affects at least 5% of the general
population and which is resulted in oxygen desatura-
tion and sleep disruption during sleep in conse-
quence of the partial or complete obstruction of
upper airway and consequently which is character-
ized by the frequent episodes of respiratory arrest (1).
Due to excessive daytime sleepiness caused by
OSAS, disorders in neurohumoral behaviors, hyper-
tension and cardiovascular diseases, increase in car
accidents, impairment in the quality of life and func-
tional impairment have been seen (1). Although the
ratio of male/female has been found as 2-3/1 in the
OSAS studies carried out in the general population, it
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When the effects of menopause on women with
OSAS are considered and when they are compared
to premenopausal women, the prevalence of OSAS
in postmenopausal women has been found to be
higher (11) and it has been observed that the majori-
ty of women with OSAS are in their postmenopausal
period. According to Ware and his friends, the num-
ber of obstructive apnea is less in female patients
with OSAS when compared to male patients with
OSAS who have similar ages and BMI to these
women. However they have also showed that the
number of apnea is similar both in males at later ages
(60-88 years) and females. As a result, they have indi-
cated this case can be explained by menopausal
effect and the muscle strength of upper respiratory
tract (12).

The aim of this research study is to research the gen-
der differences in Turkish population in terms of
polysomnographical parameters and demographical
and clinical features, and to compare the results of
this research with the results of literature.

MATERIALS and METHODS
Selection of patients

Retrospectively and in a cross-sectional way, this
study has been carried out by including 100 females
and 116 males, 216 patients in total, who were diag-
nosed with OSAS in the Sleep Laboratory of the
Medicine Faculty, Ankara University between the
years of 2011 and 2014.

Patients who haven’t been diagnosed with OSAS as a
result of the polysomnography (PSG) and the ones
who have had split night PSG, and the patients
whose sleep efficiency during PSG has been detected
below 60% and the ones whose total sleep duration
is under 180 minutes have been excluded from this
study.

Protocol

The demographical information such as the age and
the gender, the body-mass index values, and the
symptoms record including snoring related to OSAS,
excessive sleepiness during a day, witnessed apnea,
headache and sweating of head and neck when they
wake up in the morning and coexisting diseases
together with the results of Epworth Sleepiness Scale
(ESS) have been recorded.

Carried out with Comet Plus (Grass Technology, An
Astro-Med, Inc. Subsidiary, West Warwick the USA),

the PSG data of all patients having the criteria of the
study have been evaluated. In the polysomnography
record, a thermistor and a nasal pressure have syn-
chronously been used for electroencephalogram
(EEG) (C4-A1, C3-A2, O1-A2, O2-A1), electrooculo-
gram (EOQG) (E1-E2) and submental-anterior electro-
myogram (EMG), electrocardiogram (ECG) airflow
monitorization. The ventilator effort has been calcu-
lated by the method of plethismography inserted
around the thorax and abdomen via sensors. Arterial
oxygen saturation has consistently been monitored
nightlong with pulse oximetry by using a finger
probe. The position of body has been monitored by
the body position sensor and the video recording. All
date has been scored manually after being saved in a
computer system.

Polysomnography

Stages of sleep and respiratory cases have been
scored by polysomnography analysis program
according to the international criteria of sleep disor-
ders (AASM 2007).

TST (Total Sleep Time) has been calculated as time
from the onset of sleep to the end. Sleep onset has
been accepted as the period from the time when it is
lighted off for PSG recording to the onset of sleep
phase. Sleep efficiency has been detected as total
sleep time / total bedtime x 100. After the stages of
sleep have been manually scored according to the
international rules, the percent values obtained by
the proportion of each sleep stage time to the total
sleep time by the software program of sleep device
[NT (%), N2 (%), N3 (%), REM (%)]. The number of
arousal per total sleep time has been defined as
Arousal Index.

Obstructive apnea has been defined as the absence
of airflow for more than 10 seconds although respira-
tory effort is going on. Central apnea has been
defined as the absence of airflow for more than 10
seconds due to loss of respiratory effort. Mixed apnea
has been defined as ongoing apnea which is of cen-
tral type at the beginning although respiratory effort
starts. Two different kinds of definitions for hypopnea
have been used. For the patients until 09/2012, it has
been used that “in the recording carried out on the
basis of nasal pressure cannula the respiratory ampli-
tude during sleeping decreases by at least 50% when
compared to the onset value, the case of obstructive
lasts for at least 10 seconds, decrease about 3% in
saturation when compared to basal saturation before
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the case and/or arousal, at least 90% part of the case
meets the amplitude decreasing criteria accepted in
hypopnea.” For the patients after 09/2012, it has been
used that “respiratory amplitude during sleeping has
decreased by at least 30% for about 10 seconds or
more with nasal pressure cannula when compared to
the onset value and decrease about 3% in saturation
when compared to basal saturation before the case
and/or respiratory case ends with arousal, reduce in
amplitude by 30% lasts =10 seconds.”

Apnea Hypopnea Index (AHI) defines the total num-
ber of apnea and hypopnea per total sleep time. The
total number of apnea and hypopnea per NREM
sleep time has been defined as NREM AHI and the
total number of apnea and hypopnea per REM sleep
time has been defined as REM AHI.

The time between the onset and the endpoint of each
respiratory case scored during the recording has been
identified as the time of the related respiratory case
(obstructive apnea time, central apnea time, mixed
apnea time, hypopnea time). All mean values have
been scored by the software program of the sleep
system.

OSAS has been described as the fact that AHI > 5 is
found in the polysomnography applied to the patient
who shows one of the symptoms of excessive day-
time sleepiness, disorderly snoring or witnessed
apnea. Grading the severity of OSAS has been car-
ried out according to AHI. Patients with AHI 5-15
have been accepted as mild moderate OSAS, the
ones with AHI 15-30 as moderate OSAS and the
patients with AHI over 30 as severe OSAS.

Statistics

The analysis of data has been performed in the pack-
age program of “SPSS for Windows 15”. Descriptive
variables have been shown as mean + standard devi-
ation for dispersion-normal variables and for disper-
sion-abnormal variables they have been shown as
median (min-max), and nominal variables have been
shown as number of case and %.

Table 1. Demographical information of patients with OSAS

The importance of difference between the groups in
terms of means has been analyzed with “t test”, the
importance of difference in terms of median values
has been analyzed with “Mann Whitney U test”.
Nominal variables have been evaluated with “Pearson
Ki-Kare or Fisher exact test”. The results have been
accepted to be statistically significant for p< 0.05.

RESULTS

This study has been carried out by including 100
females and 116 males between 22-85 years old, 216
patients in total who were diagnosed with OSAS in
the Sleep Laboratory of the Department of Chest
Diseases, Medicine Faculty, Ankara University
between the years of 2011 and 2014.

The average age of female patients is 57.2 + 9.1 (22-
77) and the average age of male patients is 50.9 +
11.8 (26-85). The difference between the genders has
been found to be significant (p< 0.000). The body-
mass index (BMI) averages of female patients (35.4 +
9.2) have been found to be significantly high (p=
0.01) when compared to the body-mass index (BMI)
average of male patients (32.5 + 6.7) (Table 1).

The average of these groups has been found to be 12
in the results of ESS and no significant differences
between two groups have been able to be detected.
The average of ESS results is similar in both genders
with mild and moderate OSAS. On the other hand
the average of ESS scores in patients with severe
OSAS has increased (Table 1).

Snoring, excessive daytime sleepiness and witnessed
apnea have been determined to be the presenting
complaints in all patients of both groups. No signifi-
cant differences in symptoms such as morning head-
ache, head-neck sweating between female and male
patients have been found. When additional diseases
are considered, no significant differences in hyper-
tension, atherosclerotic heart diseases (ASKH), diabe-
tes mellitus (DM), arrhythmia, gastroesophageal
reflux disease (GERD) have been determined.
Depression determined to be higher in female

Female (n= 100) (Median + SD) Male (n= 116) (Median + SD) P
Age (year) 57.2+£9.1 509 +11.8 < 0.000
BKI (kg/mz) 354 +9.2 325 +6.7 0.01
ESS 12 £5.1 12 +5.4 0.605
BKI: Body mass index, ESS: Epworth sleepiness scale.
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patients with OSAS than in males has been found to
be statistically borderline significant (Table 2).

The Polysomnography Findings of Female and Male
Patients with OSAS

No significant differences have been determined
between the two groups of patients in terms of mean
values of total sleep time, sleep onset and sleep effi-
ciency percentage. Mean Arousal Index value of male
patients, which is 21.2 + 16.4, has been determined
to be significantly high when compared to the female
patients group (15 + 15.3) (p< 0.01) (Table 3).

When sleep architecture of patients are compared,
the percentage of N1 sleep time in male patients,
which is 13.4 + 11.7, has been determined to be
significantly higher than the female patients’ (10.1
11.1) (p< 0.05). On the other hand, the percentage of
N3 sleep time in female patients, which is 16.0 +

10.2, has been found to be significantly higher than
the male patients’ (11.1 + 10.3). Among female and
male patients with OSAS, no significant differences
between the percentages of N2 and REM stages have
been found (p> 0.05). (Table 3).

The Differences of Respiratory Cases in Female and
Male Patients with OSAS

The number and the time of obstructive apnea on
average in male patients have been found to be statis-
tically higher (p< 0.05). The number and the time of
central apnea have been found to be similar in both
groups and no statistically significant differences have
been determined (p> 0.05) (Table 4). Similarly no
significant differences have been determined between
mixed apnea time on average (p> 0.05) while the
number of mixed apnea on average in males has been
found be statistically high (p< 0.05) (Table 4). In both
groups, the number of obstructive apnea has been

Table 2. Symptoms of patients with OSAS and coexisting diseases

Female (n= 100) Male (n=116) p
Symptoms
Snoring 100 (100) 100 > 0.05
Excessive daytime sleepiness 100 100 > 0.05
Witnessed apnea 100 100 > 0.05
Headache 19 25.8 > 0.05
Head-neck sweating 16 293 > 0.05
Coexisting diseases
Hypertension 25 33 > 0.05
ASKH 4 12 > 0.05
Diabetes mellitus (DM) 14 12 > 0.05
Arrhythmia 3 4 >0.05
GERD 7 10 > 0.05
Depression 8 4 0.059

Table 3. The polysomnography findings of female and male patients with OSAS

Female (n= 100) (Median + SD) Male (n= 116) (Median + SD) p
TST (min) 283.7 +77.1 2795 +£79.9 0.621
Sleep onset (min) 10.5 + 40 14 +14.3 0.079
Sleep efficiency (%) 74.2 +16.2 78 £12.2 0.341
Arousal index 15+ 15.3 21.2 +16.4 0.001
N1 (%) 10.1 =111 13.4+11.7 0.008
N2 (%) 64 + 143 62.7 +13.9 0.0706
N3 (%) 16 £ 10.2 11.1+10.3 0.001
REM (%) 8.5+6.6 9.6 £6.2 0.092
TST: Total sleep time. Sleep Onset.
Sleep Efficency: N1: Stage 1, N2: Stage 2, N3: Stage 3, REM: Rapid eye movement.
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seen more in NREM sleep than REM sleep. The aver-
age number of obstructive sleep apnea in NREM sleep
in male patients has been found to be 52 + 122.9 and
has been determined to be higher than the average
number of female patients (24 + 81.4) (p< 0.05). The
number of obstructive sleep apnea in REM sleep has
been found to be similar among female and male
patients and no significant differences between these
two groups have been determined (p> 0.05). It has
been shown in Table 4 that there are no significant
differences between the groups of female and male
patients in terms of the average hypopnea number
and time values (p> 0.05).

The average of total AHI in males, which is 30.4 + 31,
has been found to be higher than the average AHI of
female patients (17.7 + 25.2) (p< 0.05). In terms of
the average AHI values calculated NREM and REM

sleep, AHI has been found to be high in females in
REM sleep and high in males in NREM sleep.
However no significant differences have been deter-
mined between the groups (p> 0.05) (Table 5).

The lowest average value of SpO, at night in female
patients with OSAS (73 + 18) has been determined to
be significantly lower than male patients (78 + 18)
(p< 0.05) (Table 5). No significant differences have
been determined between the groups of patients in
terms of the average value of SpO, at night (p> 0.05)
(Table 5).

Mild and moderate OSAS in female patients have
been observed at a higher rate than males. On the
other hand, severe OSAS has been observed at a
higher rate in males than in females. These differenc-
es have been found to be statistically significant (p<
0.05) (Table 6).

Table 4. The respiratory cases of female and male patients with OSAS

Female (n= 100) (Median + SD)  Male (n= 116) (Median + SD) P

Average number of central apnea 0+0.6 1+15.5 0.128
Average time of central apnea (second) 0+64 8+6.7 0.348
Average number of mixed apnea 0+11.3 3 +38.8 0.0

Average time of mixed apnea (second) 11.5+8.7 12 £10.3 0.126
Average number of obstructive apnea 32 +84.12 56 +129.0 0.002
Average time of obstructive apnea (second) 14.5 + 4.46 17 +£5.8 0.017
Average number of hypopnea 32.5 £ 48 42 +36.8 0.453
Average time of hypopnea (second) 15+3.5 16 +3.9 0.178

Table 5. Apnea hypopnea index of female and male patients with OSAS

Female (n= 100) (Median + SD) Male (n= 116) (Median + SD) p
AHI NREM 14.7 £149.2 23.5 +40.0 0.215
AHI REM 203 +27.1 16.5 £ 29.1 0.415
AHI Total 17.7 £25.2 30.4 +31.0 0.00
The average SpO, value at night 90 + 6 91 +5 0.8
The lowest SpO, value at night 73 +18 78 +18 0.04
AHI: Apnea hypopnea index, SpO,: Arterial O, saturation.

Table 6. Rating of OSAS in female and male patients

Female (n= 100) Male (n= 116)
AHI (n/%) (n/%) P
5-15 (mild OSAS) 42/42 32/27.5 0.01
15-30 (moderate OSAS) 34/34 26/22.4 0.01
>30 (severe OSAS) 26/26 59/50.8 0.01
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DISCUSSION

In this study, it has been determined that there are
significant differences between our female and male
patients with OSAS in terms of demographical and
polysomnographical data. The average age of female
patients with OSAS has been found to be higher than
male patients.

It has been reached to the similar data which shows
the average of male patients are lower in several lit-
erature samples in which patients with OSAS have
been analyzed. This gives rise to thought that male
patients show the symptoms of OSAS at an earlier
age and these patients get early diagnosis. It is known
that there is generally male predominance when the
prevalence of OSAS is taken into consideration (13).
The information which can give an explanation to
these data observed in males is still not clear when
both the prevalence and the average of age are con-
sidered. This difference can result from the fact that
women pay less attention to the symptoms of OSAS
(witnessed apnea, snoring, waking up with asphyxia-
tion), they rarely see a doctor by taking these symp-
toms into consideration or the fact that doctors diag-
nose female patients with OSAS less frequently than
male patients who consult doctors with the same
complaints. It has been shown in the studies that
another risk factor on female patients with OSAS can
be menopause. It has been also shown that the prev-
alence of OSAS is higher among postmenopausal
women when compared to premenopausal women
and the majority of women with OSAS are in their
postmenopausal period (14). In our study, meno-
pause has not been examined in female patients and
it has been seen that the average age of women is
appropriate for the age of postmenopausal period.

Obesity is one of the major risk factor for OSAS and
in our study it has been observed that women have
higher average of BKI than men. The Wisconsin Sleep
Cohort Study has shown that women have higher BKI
than men in all OSAS ratings (15). Likewise it has
been observed in our study that the number of
women with morbid obesity is higher than the num-
ber of men and also 81.2% of patients who have the
value of BKI > 40 are female and 18.8% of them are
male. To the contrary with our study, Rajala and his
friends have shown that the morbid obesity in male
patients with OSAS is found to be at a higher percent-
age (76.9%) (16). The different results obtained in the
studies have given rise to the thought that the relation

between morbid obesity and OSAS varies according
to genetic and racial differences.

In our study, no differences have been determined
between the two genders according to the results of
ESS. Sleep Hearth Health Study has shown that there
is a positive relationship between the score of ESS
and AHI but there are no differences in the score
between the genders (17). It has not been found a
positive relation between AHI and ESS score in our
study. The relation between ESS and genders has not
been absolutely proved when the data in the litera-
ture are taken into consideration.

In our study, no significant differences between the
two genders have been detected in terms of the three
main symptoms of OSAS, which are snoring, exces-
sive daytime sleepiness and witnessed apnea, and
also the other symptoms such as the sweating of head
and neck and headache. Supporting our study,
Walker and his friends show in their study carried out
among 575 men and 115 women that there are no
significant differences between the two dangers in
terms of the symptoms (18). In another study by
Young and his friends, it has been determined that
female patients with OSAS are more symptomatic
than male patients even in the existence of mild
OSAS and also the complaints of morning headache,
anxiety and depression are seen in women at a high-
er percentage when compared to male patients (2).
This gives rise to a thought that atypical symptoms
such as insomnia, restless leg syndrome, depression,
difficulty in falling asleep are seen more in female
patients with OSAS. It has been shown in some stud-
ies that women with OSAS consult a doctor with
atypical symptoms more than men (17,18). The fact
that women are missed out to be diagnosed with
OSAS by clinicians can be explained by the fact that
symptoms differs between the genders and clinicians
ignore this diagnosis in women by considering OSAS
as a male disease.

When the studies in the literature are viewed, it has
been observed that OSAS is a risk factor for diseases
such as HT, cardiovascular diseases, insulin resis-
tance and diabetes mellitus. It has been determined
in the studies that the risk of cardiovascular disease is
higher in male patients with OSAS (19) while further
problems such as depression and hypothyroidism are
observed more frequently in female patients with
OSAS (20,21). The fact that no significant differences
have been determined in terms of comorbidities in
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our study and different results from the literature have
been reached gives rise to the thought that our study
is retrospective and the deficiencies in data are effec-
tive.

In our study, no significant differences between
female and male patients with OSAS have been
determined in terms of the averages of TST (total
sleep time), sleep onset and the average percentages
of sleep efficiency. It has been observed that total
sleep time does not differ between the two genders in
most of the studies when the literature is analyzed
(22). In a study in which 1000 patients have been
evaluated, it has been shown that the rate of sleep
efficiency is higher in men (23). Likewise in our
study, no significant differences in sleep efficiency
between women and men have been determined
although lower average of sleep efficiency has been
determined among women. The fact that women
who have lower values of AHI than men have lower
percentage of sleep efficiency indicates that women
have the poor quality of sleep. The significantly lower
rate of arousal index in female patients with OSAS
than the male patients is one of the crucial findings
of our study. Arousal index has been found to be
lower in female patients with OSAS in one of the rare
studies which evaluate arousal index like in our study
(23). The detection of arousal index at a lower rate in
women with OSAS can be explained by AHI averages
found to be lower.

As it is expected to be, in OSAS N2 sleep time has
increased in women and men with OSAS, REM sleep
time has decreased but no significant differences in
terms of N2 and REM sleep time have been deter-
mined between the two groups. The average N3 sleep
time has been found to be significantly lower in male
patients with OSAS while N1 sleep time has found to
be significantly lower in female patients with OSAS.

It has been observed that the number and time of
obstructive apnea in female patients with OSAS are
significantly lower than male patients with OSAS. It
has been found out that the number of hypopnea is
the same as the number of obstructive apnea in
female patients with OSAS and the number of hypo-
pnea is lower than the number of obstructive apnea
in male patients with OSAS. No significant differenc-
es between female and male patients with OSAS
have been found in terms of the number and the time
of hypopnea. No significant differences between the
two genders have been obtained in terms of the num-
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ber and the time of central apnea. The number of
mixed apnea has been found to be significantly high-
er in male patients with OSAS but no significant dif-
ferences have been determined in terms of time.
According to data obtained from the studies, partial
obstruction in women with OSAS is seen higher than
complete obstruction and respiratory cases last short-
er (24). The dynamic features of upper respiratory are
thought to play a role in the differences between the
genders. Rowley and his friends have been able to
reach some findings which support that women are
less likely inclined to the collapse of respiratory ways
than men and also that men have more pharyngeal
collapsibility (25). It has been thought that hormones
of women can have protective effects on dilator mus-
cles of upper airways (26).

One of the most significant findings of our study is
the fact that Total AHI has been found to be signifi-
cantly higher in male patients with OSAS than female
patients with OSAS. AHI NREM has been found to be
higher in men with OSAS and AHI REM has been
found to be higher in women with OSAS. However,
unlike literature, no significant statistical differences
have been found about the two parameters between
the genders. According to the studies, it has been
observed that OSAS progresses more mildly in
women (27-29). O’Connor and his friends have
shown that respiratory cases in women first pile in
REM sleep period (29). There have not been any
explanations yet for the reason why the number of
REM apnea is higher in women. This case gives rise
to the thought that functions of upper airways during
sleep differ between women and men. Popovic and
White have shown that genioglossas muscle activa-
tion in more than in healthy female patients than
males and they have anticipated that the case is a
protective factor for women during their sleep (30).
That the number of apnea during REM sleep is higher
in women can be explained by the fact that the pro-
tective force preventing the collapse of airway during
NREM sleep disappears during REM sleep. Cistulli
and his friends have determined that the severity of
OSAS does not change clinically with the hormone
replacement treatment in postmenopausal women
with OSAS but the number of apnea observed during
REM sleep decreases (31). This gives rise to the
thought that hormones are effective in the fact that
more apnea is seen in women during REM sleep.

In our study, no significant differences between the
two groups have been determined in terms of the
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average saturation values when night average and the
lowest saturation averages are taken into consider-
ation. However it has been observed that the lowest
SpO, average at night is significantly low in women
with OSAS. In different studies, on the other hand,
men with OSAS have been found to have more
severe oxygen desaturations at night. The fact that
there are different results related to the night average
and the lowest saturation values gives rise to the
thought that the studies about this subject are not
sufficient and the difference of night saturation sever-
ity among women and men with OSAS is a subject
which needs to be investigated.

When the divisions of female and male patients
according to OSAS groups are taken into consider-
ation, mild OSAS (AHI 5-15) has been observed in
the majority of women (%41.2) and severe OSAS has
been observed in the majority of men (AHI >30). It
has been proved in lots of studies that men have
higher AHI values than women. This result supports
the fact that female patients are more symptomatic
than males although milder OSAS is seen in women
when compared to men. It also supports that more
severe OSAS exists in men although lower BKI is seen
in male patients with OSAS.

As a result, we have observed in our study that
women with OSAS are older and more obese than
men with OSAS and they have lower AHI values and
despite their lower AHI value, the symptoms of both
genders are similar. Women are lucky about sleep but
quantity and quality of sleep are worsely effected by
internal (hormonal changes, vasomotor symptoms)
and external factors (marriage problems, child car-
ing) during their life. There are four different peri-
ods-menarche, pregnancy-lactationmenapause-dete-
riorating sleep quality in women but not in men.
Unfortunately, women with sleep disorders are
under-diagnosed due to circumstances related to the
family life style and socio-cultural factors in addition
to the different sleep disordered breathing clinical
expression (32). We have also considered that these
differences can result from genetic, racial, environ-
mental, hormonal factors and the factors related to
the functions of upper airways. For this reason, we
want to emphasize that there is a need for extensive
studies in which genetic and racial factor and hor-
monal conditions and the functions of upper airways
are researched in order to the fact that the differences
between women and men with OSAS more clearly.
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