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Abstract

Background: Some cognitive functions have shown to be impaired 
in patients with obstructive sleep apnea syndrome (OSAS); however, 
differences between substypes have not been investigated yet. We aim 
to compare patients with rapid eye movement (REM) dependent sleep 
apnea syndrome (ROSAS) and control OSAS (COSAS) with regard 
to the impairment in cognitive functions and several sleep parameters.

Methods: Fifty COSAS and 20 ROSAS patients who met the inclu-
sion criteria and diagnosed via polysomnographic examination were 
assessed using a data collection form and several scales.

Results and conclusion: No significant statistical difference was 
detected between groups regarding cognitive functions. The findings 
indicate that the cognitive function impairments in OSAS do not get 
more significant with the intensifying of the abnormal respiratory 
functions in REM periods.

Keywords: Obstructive sleep apnea syndrome; Cognitive functions; 
REM dependent obstructive sleep apnea

Introduction

The correlation between sleep and cognitive functions has 
long been attracting attention. Studies on healthy individuals 
indicate that sleep deprivation has negative effects on cogni-
tive functions, particularly the working memory and attention 
[1, 2]. These findings suggest that cognitive functions are im-
paired in sleep pathologies as well. As a matter of fact, there 
are studies demonstrating the negative effects of several sleep 

disorders such as restless leg syndrome, insomnia and rapid 
eye movement (REM) sleep behavioral disorders on the cogni-
tive functions [3-7].

Obstructive sleep apnea syndrome (OSAS) is one of the 
most frequent sleep disorders that cause impairment in the 
structure of sleep [8]. Therefore, it is expected that cognitive 
functions may be impaired more than those observed in other 
sleep disorders. In fact, many studies have demonstrated that 
the cognitive functions are impaired in patients with OSAS 
[9, 10]. The functional disorders which are related to OSAS 
have been determined to be attention [11], executive functions 
[12, 13] and working memory [14]. However, the patients with 
OSAS have been evaluated as a homogeneous population in 
these studies, and the cognitive functions in different OSAS 
groups have not been investigated. Recently, it was considered 
that OSAS may have sub-types and there may be differenc-
es in the clinical and laboratory findings of these sub-types 
[15-17]. These subtypes include positional, REM dependent, 
NREM dependent and stage independent [18-20].

As it is known, REM sleep is closely related to cogni-
tive functions such as memory, attention, executive functions 
and dreaming. Cognitive function impairment is observed in 
disorders such as REM sleep behavior disorder, narcolepsy, 
nightmares and depression and in turn causes the impairment 
of REM sleep [6, 7, 21-23]. Furthermore, impairment in sev-
eral cognitive functions has been demonstrated in patients us-
ing antidepressant or sedative drugs that suppress REM sleep 
[24-26]. These findings indicate that sleep disorders and drugs 
can cause abnormalities in cognitive functions via impairing 
the REM period of sleep. Therefore, further impairment is ex-
pected in patients with REM dependent OSAS (ROSAS) than 
those with non-dependent OSAS.

The aim of this study was to compare the cognitive func-
tions of patients with REM dependent and REM non-depend-
ent OSAS. The basic hypothesis of the study is that cognitive 
impairment in patients with REM dependent OSAS should be 
more prominent than that of the non-dependent group.

Methods

Participants

Twenty and 50 patients who applied to the Sleep Disorders 
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Clinics of Erenkoy Neurolopsychiatric Diseases Education 
and Research Hospital between September 30, 2010 and 
August 25, 2011, and met the inclusion criteria of the study 
were included in the study. They were diagnosed polysomno-
graphically (PSG) and clinically to have ROSAS and REM 
non-dependent control OSAS (COSAS) among 1,077 patients 
pre-diagnosed at the clinic as OSAS. Informed and written 
consents were obtained from patients that participated in the 
study.

ROSAS diagnosis was made based on the criteria of 
American Academy of Sleep Medicine (AASM 2007) [27], 
and the criteria of REM apnea hypopnea index (AHI)/non-
REM AHI ≥ 2 and non-REM AHI < 15 [28]. Since cognitive 
functions may be impaired by the advance in age [29], elderly 
patients over 75 years of age were excluded from the study. Pa-
tients with diagnosis of psychiatric or neurologic disorders or 
receiving therapy for any of these ailments were excluded due 
to possible sleep or cognitive function alterations related to the 
diseases or the medication. Those with alcohol or drug abuse 
were excluded as well. Considering that partial improvement 
may be obtained in some cognitive functions by continuous 
positive airway pressure (CPAP) therapy [30], patients with a 
history of CPAP usage were also excluded. Fifty patients with 
COSAS and 20 patients with ROSAS who met the inclusion 
and exclusion criteria were informed about the study, and writ-
ten informed consents were obtained.

In order to calculate the required number of patients to be 
included in the study, the standard deviations observed in the 
cognitive function levels of both groups and the difference be-
tween their mean levels would have to be predicted. However, 
there is no reliable medical literature information regarding 
this subject, no prediction could be made, and therefore pre-
calculation of the patient count could not be made prior to the 
study. “Random sampling” method was used as the sampling 
method in determining the patient count. Our study included a 
total of 70 patients with OSAS including 21 female, 49 male 
patients aged between 25 and 71 years, and mean age of 49.04 
± 11.67 years. The mean age of the patients with ROSAS (n = 
20) was 53.45 ± 11.61, female to male ratio was 11/9, the mean 
age of the patients with COSAS (n = 50) was 47.28 ± 11.33, 
and the female to male ratio was 10/40.

PSG

PSG examination included six channels of electroencephalo-
gram (EEG) as C4-A1, C3-A2, O2-A1, O1-A2, F4-A1, and 
F3-A2 where the electrodes were placed in accordance with 
the international 10 - 20 montage system: two channels of 
electrooculography (EOG) for the monitorization of the left 
and right eye movements, temporal electromyography (EMG), 
anterior tibialis EMG, oro-nasal air flow via nasal cannula, ar-
terial oxygen saturation, respiratory stress test via chest and 
abdomen bands, ECG and video monitorization recordings. 
REM logic was the software for the PSG. Scoring and report-
ing were performed according to the directives of AASM. 
The N7000 instrument that we used in the multi-directional 
data collection procedure is a comphrehensive PSG ampli-

fier that has 32 channels of admissional property. PSG reports 
were prepared by the supervisor clinicians within the unit and 
included the following data: date of recording, time of start 
and stop the recording, sleep latency, total duration of sleep, 
duration of sleep periods to the total duration of sleep ratio, 
and respiratory parameters. Duration in bed, total duration of 
sleep, sleep latency, REM latency, N1 percentage, N2 percent-
age, N3 percentage, REM percentage, AHI, mean duration of 
apnea, minimal oxygen saturation, oxygen desaturation index, 
maximal duration of apnea, periodic leg movements index and 
arousal index data were used in the statistical analysis in the 
form of PSG parameters. The arousal index was obtained by 
summing of leg movements index and AHI.

Data collection form

This form includes sociodemographic data such as age, gen-
der, maritial status, education qualification, occupational sta-
tus, body mass index, waist circumference, neck circumfer-
ence, time needed to fall asleep and the net time of sleep during 
the night within the last month.

Epworth sleepiness scale

It was developed by Johns in 1991 [31]. It is a scale that 
numerically determines the degree of sleepiness during daily 
activities within a month. The validity and reliability studies 
of the scale to its Turkish version were conducted by Agar-
gun et al in 1999 [32]. This scale asks the patients to grade 
themselves between 0 and 3 in eight different situations dur-
ing the daytime: 0 means that the person never feels asleep 
and 3 means that the person always feels asleep during the 
mentioned circumstances. The scale may result in a score 
between 0 and 24, and scores over 7 indicate the feeling of 
sleepiness.

Serial digit learning test

It was developed by Zangwill [33]. The validity and reliability 
studies of the test to its Turkish form were conducted by Kara-
kas et al [34]. It is a test that measures learning ability and short 
term memory. In the test, there are two separate series of digits 
containing 8 and 9 digits respectively from 1 to 9. One of these 
series is chosen according to the age and educational status of 
the individual. The numbers in the chosen series are read to the 
individuals and subsequently the participants are requested to 
remember the numbers in the right order. The test ends after 
12 episodes or when the participant is able to remember two 
consecutive numbers. The number of episodes when learning 
is completed and total scores are noted. The test is sensitive 
to mesial temporal and hippocampal damages including Alz-
heimer’s disease as well. However, the results of studies con-
ducted by Larrabee and Curtiss using various memory and in-
formation processing scales suggested that digit span test was 
related to attention and information process rather than general 
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memory [35].

Stroop test

The original form of the Stroop test which has many variations 
was developed by Stroop in 1935 [35]. Stroop test is based on 
the finding that saying the colors of colored squares and circles 
takes longer time than reading words, and saying the names 
of the words written in different colors than actual meaning 
of the words takes longer time. Although there are different 
applications and scorings, the main model depends on reading 
the words written in different colors than their actual meanings 
and subsequently saying the color of the word it was written. 
The duration it took the participant to complete each task and 
the participant tendency of reading the meaning of the word 
rather than saying the color with which the word is written is 
noted. Because of the fact that the last mission necessitates 
dealing with various difficulties such as coping with the ten-
dency for competitive answers, inhibiting the urge to give im-
proper answers and sustaining selective attention patiently, it 
is sensitive to frontal lobe damages. The standardization of this 
test to suit the Turkish society was performed in the content 
of neuropsychological test for cognitive potentials (BILNOT 
Bataryasi) and the Turkish form of Stroop test was named as 
TUBITAK Basic Sciences Investigation Group (TBAG) Form 
[34]. The main basic structure of this test made up of five sec-

tions follows the model of all Stroop tests. An increase was 
observed in the norm values of the Stroop test calculated for 
the Turkish population according to advanced age and educa-
tional status.

Trail making test

It was first developed as a part of an “Army Individual Test 
Battery” by the psychologs of the United States Army as visu-
al-motor and visual-conseptional trail making test in 1944, and 
was presented to civil use in the following years [36]. Stand-
ardization to Turkish population was performed by samples of 
50 years old or older [37]. It is an easy-to-use test which is 
sensitive to frontal lobe functions and commonly used for the 
measurement of executive functions. It can measure working 
memory, visual scan, complex visual scan, motor functions re-
lated to the attentional rate, processing rate, rapid planning, 
consecution ability, problem solving, visual-motor trail mak-
ing, visual spatial procedures, visual conseptional abilities, 
cognitive flexibility, set shift, mental flexibility and reactional 
inhibition. It is made up of A and B sections. In section A, 
the patient is given a paper that contains numbered 25 circles 
that are irregularly arranged. The patient is asked using a pen 
to draw lines connecting the circles in numeric order without 
holding the pen from the paper. In section B, both numbers and 
letters are arranged randomly within the circles in the same pa-

Table 1.  Comparison of Sociodemographic Characteristics of the Groups

ROSAS, mean ± SD (n = 20) COSAS, mean ± SD (n = 50)
t/χ2 P

n % n %
Gender
  Woman 11 52.4 10 47.6 8.33 0.00*
  Man 9 18.4 40 81.6
Marital status
  Single 1 5 2 4 1.98 0.57
  Married 14 70 42 84
  Widowed 2 10 2 4
  Divorced 3 15 4 8
Education qualification
  Elementary education 9 45 23 46 0.33 0.84
  High school 3 15 10 20
  College 8 40 17 34

Mean ± SD Mean ± SD t P
Age 53.45 ± 11.61 47.28 ± 11.33 2.04 0.05*
Height 165.7 ± 9.56 170.66 ± 7.64 -2.27 0.02*
Weight 84.75 ± 13.60 91.14 ± 17.82 -1.44 0.15
Body mass index 31.02 ± 5.64 31.27 ± 4.96 -0.18 0.85
Neck circumference 38.92 ± 3.85 41.45 ± 4.04 -2.39 0.02*
Waist circumference 103.85 ± 11.07 109.4 ± 14.65 -1.52 0.13

SD: standard deviation. *P < 0.05 values found statistically significant.
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per. The patient is asked to match the circles in numeric and al-
phabetical orders each time orders change. In section B which 
is accepted as the indicator of executive functions, the pres-
ervation mistakes may direct the patient to connect only the 
numbers or letters [38]. In our study, the timing and mistake 
numbers are evaluated in section B. This test was preferred 
in our study since it measures problem solving, arranging and 
visual spatial procedures along with the cognitive functions 
measured by Stroop test.

Three words three shapes test

The original form of the test is developed in order to evaluate 
the learning, memory, re-call and remembering functions of 
the elderly patients at their bedsides [38]. The standardization 
study for Turkish population and validity reliability study were 
designed for a shorter form of the test. Age and educational 
status were found to be correlated to the test scores [39]. In 
this short form which we used in our study, copying, instant 
memory, 15 min delayed memory and re-calling processes 
are evaluated via three shapes and three words. The shape and 
word scores are ranged between 0 and 15 for each of these 
processes.

Statistical analysis

The statistical analyses of this study were performed using Sta-
tistical Package for the Social Sciences (SPSS) program pack-
age, version 18. Chi-square test was used for the comparison of 
the sociodemographic characteristics of the groups. Descrip-
tive statistics (mean, standard deviation) and also independent 

samples t-test were used for the comparison of the polysomno-
graphical parameters and the scores of the tests evaluating age 
and cognitive functions. Pearson correlation analysis was used 
for investigating the correlation of clinical properties to each 
other. Values were expressed as mean ± standard deviation. A P 
value < 0.05 was accepted as statistically significant.

Results

Comparison of the sociodemographic parameters

Comparison of the mean ages, genders, maritial status, educa-
tion years, occupational status, and the body mass index, waist 
and neck circumference measurements, time needed to fall 
asleep and the net duration of sleep during the night within the 
last month of the patients with ROSAS and COSAS are shown 
in Table 1. As seen in the table, ROSAS group included more 
females, whereas COSAS group included more males. This 
difference between the genders was statistically significant (P 
< 0.05). The height and neck circumference measurements of 
the participants in the COSAS group were higher than the par-
ticipants in the ROSAS group which was statistically signifi-
cant as well. The details are shown in Table 1.

Comparison of the clinical variables between groups

Comparison of the clinical variables between groups is shown 
in Table 2. The percentage of the REM period to total duration 
of sleep was found to be significantly higher in the ROSAS 
group (t = 3.17, P = 0.00). In the COSAS group among the 

Table 2.  Comparison of Clinical Characteristics of the Groups

Variables ROSAS (n = 20) COSAS (n = 50) t P
Epworth 7.85 ± 5.97 8.82 ± 4.68 -0.72 0.47
Total time analyzed 413.24 ± 2287 422.49 ± 22.98 -1.52 0.13
Total sleep time 357.63 ± 65.56 373.14 ± 47.59 -1.10 0.27
Sleep latency 11.11 ± 12.33 8.5 ± 7.69 1.07 0.28
REM latency 128.5 ± 93.97 153.47 ± 91.62 -1.01 0.31
Arousal index 17.33 ± 12.47 61.35 ± 38.76 -4.95 0.00*
N1% 3.51 ± 2.11 4.82 ± 3.01 -1.78 0.07
N2% 59.87 ± 16.16 82.81 ± 74.08 -1.36 0.17
N3% 23.36 ± 15.82 16.25 ± 18.67 1.49 0.13
REM% 13.17 ± 4.57 8.25 ± 6.28 3.17 0.00*
AHI 11.33 ± 3.82 37.23 ± 27.04 -4.24 0.00*
Mean apnea duration 20.46 ± 4.29 24.13 ± 5.72 -2.58 0.01*
Lowest oxygen Saturation 81.85 ± 7.48 77.75 ± 10.34 1.60 0.11
Oxygen desaturation index 9.63 ± 4.95 35.73 ± 26.46 -4.36 0.00*
Periodic limb movements index 6.01 ± 11.35 24.10 ± 26.59 -2.92 0.00*
Longest apnea duration 48.74 ± 18.2 61.62 ± 19.93 0.01 0.99

*P < 0.05 values found statistically significant.
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variables that define the severity of the disease arousal index 
(t = -4.95, P = 0.00), AHI (t = -4.24, P = 0.00), mean duration 
of apnea (t = -2.58, P = 0.01), oxygen desaturation index (t = 
-4.36, P = 0.00) and periodic leg movements index (t = -2.92, 
P = 0.00).

Comparison of the cognitive functions between groups is 
shown in Table 3. No significant difference was observed be-
tween groups regarding the cognitive functions.

Correlation of the variables to each other

When all patients were evaluated as a whole, significant cor-
relations were observed between three shapes three words 
test and N3% (r = -0.40, P = 0.00), Stroop section 1 rate and 
N2% (r = 0.52, P = 0.00) and N3% (r = 0.41, P = 0.00), Stroop 
section 5 rate and periodic limb movement (PLM) index (r = 
0.33, P = 0.00) and Stroop impairing effect and PLM index (r 
= 0.323, P = 0.007).

When the ROSAS group is evaluated alone, significant cor-
relations were observed between three shapes three words test 
and the period spent in bed (r = 0.45, P = 0.04), Stroop section 
1 rate and N2% (r = -0.47, P = 0.03), N3% (r = 0.47, P = 0.03), 
AHI (r = 0.54, P = 0.01), minimal oxygen saturation (r = -0.48, 
P = 0.03) and oxygen desaturation index (r = 0.51, P = 0.02).

When the COSAS group is evaluated alone, significant 
correlations were observed between the digit span test scores 
and sleep latency (r = -0.42, P = 0.00) and N2% (r = -0.28, P 
= 0.04), trail making test and total duration of sleep (r = -0.28, 
P = 0.04), minimal oxygen saturation (r = -0.32, P = 0.02) and 
maximal duration of apnea (r = 0.29, P = 0.04). Furthermore, 
significant correlations were observed between three shapes 
three words test incidental recall and N2% (r = -0.30, P = 0.03) 
and N3% (r = -0.44, P = 0.00); three shapes three words test 

delayed shape and N2% (r = -0.32, P = 0.02), three shapes 
three words test recognition word and PLM index (r = -0.36, P 
= 0.01), Stroop section 1 speed and N2% (r = 0.59, P = 0.00) 
and N3% (r = 0.42, P = 0.00), Stroop section 5 speed and total 
duration of sleep (r = -0.29, P = 0.04) and PLM index (r = 0.35, 
P = 0.01); Stroop interference effect and total duration of sleep 
(r = -0.28, P = 0.04) and PLM index (r = 0.34, P = 0.01).

Discussion

In this study, the cognitive functions of the patients with RO-
SAS whose apneas are usually observed in the REM period 
and patients with COSAS whose apneas are observed in all 
periods of sleep were compared. Furthermore, the possible 
correlations of various sociodemographic characteristics and 
clinical properties to the cognitive functions were investigated.

The most important findings of this study were as follows: 
1) Among the patients with COSAS, sleep parameters such as 
arousal index, AHI, mean duration of apnea, oxygen desatu-
ration index and PLM index were significantly higher. 2) No 
significant difference was observed between groups regarding 
the cognitive functions. 3) In the COSAS group, significant 
correlation was observed between the Stroop interference ef-
fect and PLM index.

It has been detected that the number of women was more 
among the ROSAS group and the number of men was more 
among the COSAS group which were both statistically sig-
nificant. In a study investigating the effect of gender on the 
polysomnographic features of OSAS, the incidence of ROSAS 
was detected to be more frequent than COSAS [28]. In an-
other study on ROSAS, it was detected to be more frequent 
among women than men [40, 41]. The protection of young 
women from COSAS despite obesity was explained with age-

Table 3.  Comparison of Cognitive Functions of the Groups

Variables ROSAS (n = 20) COSAS (n = 50) Z P
Stroop subtask 1 speed 37.05 34.88 -0.40 0.68
Stroop subtask 3 speed 35.05 35.68 -0.11 0.90
Stroop subtask 5 speed 35.3 35.88 -0.05 0.95
Interference 35.7 35.42 -0.05 0.95
Serial digit learning test 33.45 36.32 -0.53 0.59
Trail making test speed 35.8 35.38 -0.07 0.93
Trail making test error 39.85 33.76 -1.21 0.22
TWTS copy shape 35.08 35.67 -0.18 0.85
TWTS copy word 35.5 35.5 0.00 1.00
TWTS incidental recall shape 36.6 35.06 -0.30 0.76
TWTS incidental recall word 34.38 35.95 -0.31 0.75
TWTS delayed recall shape 35.3 35.58 -0.06 0.95
TWTS delayed recall word 32.58 36.67 -0.81 0.41
TWTS recognition shape 36 35.3 0.63 0.52
TWTS recognition word 32.3 36.78 -1.31 0.18

TWTS: Three Words Three Shapes. *P < 0.05 values found statistically significant.
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dependent differences in female hormones by some investiga-
tors [41]. Since the present information does not present an 
evidence on the reduction of COSAS by estrogen or progester-
one hormones, it has been postulated that the development of 
ROSAS was related to a harder and younger airway rather than 
the female hormones [40]. Our findings support the findings in 
these literatures. Observation of ROSAS among women more 
frequently may be explained by the effects of female hormonal 
or anatomic differences to airways.

It was observed that the neck circumferences of the pa-
tients with COSAS were longer than those with ROSAS. No 
previous study has been done regarding this finding. In a study 
on ROSAS, each five units of increase in the body mass index 
were observed to be related to the increase in the frequency of 
NREM apneas [41]. In two other studies, patients with RO-
SAS were detected to be more obese [19, 40]. The comment 
of our findings is controversial; however, when evaluating the 
obesity measurements on the basis of these findings, neck cir-
cumference among patients with COSAS may be evaluated as 
a more important risk factor than waist circumference or body 
mass index.

No difference was observed between groups regarding 
Epworth scale scores. Similarly, in a previous study compar-
ing the clinical characteristics of patients with ROSAS to those 
with OSAS, no difference was observed between the scores 
of Epworth scale [19]. In another study, no correlation was 
detected between the scores of Epworth scale and REM AHI 
measurements [42]. The extreme daily sleepiness observed 
frequently in patients with OSAS may be due to the severity 
of respiratory parameters or arousals that impair the uniform-
ity of sleep. However, it may be understood that observation 
of the respiratory events common in REM periods does not 
change the severity of sleepiness.

It was observed that the arousal index, AHI, oxygen de-
saturation index, PLM index and mean duration of apnea were 
higher in patients with COSAS than the patients with ROSAS. 
In the previous studies investigating the clinical properties of 
ROSAS, the disease was reported to be observed in patients 
with mild OSAS as well [19, 28]. In another study investigat-
ing the duration of apneas and the severity of hypoxemia in 
REM periods of the patients with OSAS, it was determined that 
the apneas were longer in the REM periods and the decrease in 
oxygen saturation was much. This finding has been explained 
by the findings of irregular respiration in REM period com-
pared to NREM period, less protected oxygen saturation and 
more reduced respiratory response to nocturnal hypoxemia 
which were reported in the previous studies [43]. The findings 
of our study do not support the previous findings. The possible 
reasons of this controversy may be the differences between the 
individuals in the oxygen saturation decrease in REM sleep or 
the limitations in the number of patients.

In the studies conducted in order to investigate the im-
pairments in the cognitive functions in OSAS, the findings ob-
served were various. However, the most frequently impaired 
cognitive functions in OSAS may be counted as attention, 
executive functions and working memory [44-46]. To our 
knowledge, there is no study investigating the impairment in 
the cognitive functions of the patients with OSAS whose ap-
neas are predominantly observed during the REM sleep peri-

ods or comparing the cognitive functions of this group to other 
patients with OSAS. Therefore, it may be said that our study 
is the first to investigate the subject. However, no statistically 
significant difference is observed between groups regarding 
the cognitive functions. This finding suggests that no addition-
al impairing effect is observed on the cognitive functions since 
the abnormal respiratory events are predominantly observed in 
the REM period of the sleep.

When the correlation between the cognitive functions and 
other variables is investigated, a significant positive relation is 
detected between the Stroop impairing effect and PLM index 
in the COSAS group. It has been known that the PLM syn-
drome frequently accompanies OSAS; however, the clinical 
relation of this co-existence has not been investigated in de-
tails [47]. It has been demonstrated that the impairment in the 
structure of the sleep in both disorders may cause impairment 
in the short term memory and other cognitive problems [48, 
49]. Furthermore, when it is considered that PLM, arousal in-
dex, AHI and oxygen desaturation index are all elevated in pa-
tients with COSAS, PLM index together with the impairment 
in other parameters impairs the structure of the sleep more and 
may result in the frontal lobe and executive functions where 
stroop test is sensitive.

The primary limitation of this study is the limited num-
ber of patients. The power of the number of patients admitted 
to our clinics is insufficient to proof our hypothesis. There-
fore, the results obtained should be supported by larger sam-
ple sizes. The second limitation is that the neuropsychological 
tests that measure the cognitive functions of the patients were 
performed in different hours of the days. Although they were 
usually performed in the evening hours, some patients were 
not available at the defined hours and thus the tests were per-
formed in the daytime for these patients. In a previous study 
investigating the daily differences in the executive functions 
of the patients with OSAS, it was determined that the impair-
ments were more significant in the advanced hours of the days, 
and this was interpreted as the sircadien variation and the ef-
fect of awakefulness [45]. Therefore, it may be concluded that 
a study which performs these tests within the same range of 
time may give more clear results.

Conclusion

As a conclusion, this study suggests that the impairment in the 
cognitive functions and abnormal respiratory events in patients 
with OSAS does not become more significant in the REM pe-
riod. Therefore, it may be concluded that the cognitive impair-
ment in the patients is generally related to the impairment in 
the structure of the sleep. However, it should be mentioned that 
opinions such as hypoxia and arousals being the reason for the 
impairment in the cognitive functions as it was advocated in 
previous studies are controversial.
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