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ABSTRACT

Objective: Obstructive sleep apnea syndrome (OSAS) is a disease that causes recurrent

episodes of apnea, disrupting sleep integrity, significantly impairing functionality and

causing neuropsychiatric disorders. In our study, it was aimed to determine whether there is a

relationship between theseverity of OSAS and anxiety and depression and the cognitive

dysfunction that may occur due to OSAS and the neuropsychiatric exposure levels of the

patients.

Methods: The study was performed prospectively. Apnea hypopnea index (AHI) results

were determined by polysomnography (PSG). Hospital Anxiety and Depression Scale (HAD)

and Trail Making Test were applied to patients with OSAS to determine the ir

neuropsychiatric conditions. Findings were evaluated using descriptive statistical methods.

Results: 45 patients were included in the study. There was no statistically significant

relationship between AHI score and anxiety and depression in the patients included in

thestudy (p> 0.05). There was no statistically significant difference between AHI scores and
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Trace A and Trace B durations, Trace A andTrace B errorrates (p> 0.05). While there was no

statistically significant difference between the presence of anxiety and the durations of Trace

A and Trace B and the rates of Trace A error (p> 0.05), the rates of Trace B error were

statistically significantly different (p = 0.035). There was no statistically significant

difference between the presence of depression and the duration of Trace A and B, and the

rates of Trace A and B error (p> 0.05).

Conclusions: The rates of making trace B errors in anxiety cases are higher in patients with

OSAS compared to cases without anxiety. However, with the present findings, more studies

are needed to determine whether cognitive dysfunction in patients with OSAS causes a

change in the perception of anxiety and depression symptoms in this patient population.
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Introduction:

Obstructive sleep apnea syndrome (OSAS) causes recurrent snoring and apnea. Because of

these apnea attacks during sleep, patients wake up from sleep. This cycle may disrupt the

sleep quality and cause problems for the person to perform the daily activities of the next

day.[1] The main diagnostic method in the diagnosis of the disease is still polysomnography.

There are many studies in the literature that reveal the relationship between obstructive sleep

apnea syndrome and cognitive dysfunction. [2] Sleep breathing problems are common in

patients with psychiatric disorders such as depression and anxiety, while vice versa. Hamilton

Depression Scale, Beck Depression Inventory, Zung Depression Scale, Geriatric Depression

Scale, Hospital Anxiety and depression (HAD) scale are used to diagnose psychiatric

disorders. [3] The aim of this study was to determine whether there is a relationship between

the severity of OSAS and the frequency of anxiety and depression, which factors are affected

by the anxiety and depression in OSAS, the cognitive dysfunction that may occur due to

OSAS and whether this disorder causes a change in the perception of anxiety and depression

symptoms.
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METHODS

The study was conducted prospectively between June 2007 and November 2009 among the

patients who applied to the Sleep Disorders Unit of Süreyyapaşa Chest Diseases and Chest

Surgery Training and Research Hospital.

Inclusion criteria :

1- AHI ≥ 5,

2- Consent to participate in the study,

3- Patients are between 20 and 65 years old,

4- Being literate

Exclusion criteria :

1- Patients had received psychiatric treatment for anxiety or depression in the last 6

months,

2- Major neurological, cardiovascular and renal disease,

3- Major respiratory disease other than OSAS (COPD, asthma etc.)

The Epworth Sleepiness Scale and a standard patient questionnaire for the diagnosis of sleep

disorders was administered face-to-face, in question-answer form, by a physician trained in

sleep disorders. PSG was performed in the sleep laboratory. Apnea Hypopnea Index (AHI)

was measured. Patients with an AHI score of 5-29 were grouped as non-severe OSAS (Group

A), and patients with an AHI score of 30 and above as severe OSAS (Group B). The HAD

Scale and the TrailMaking Test, which is a part of the neuropsychological battery, were

applied to the patients to determine their anxiety-depression and cognitive levels.[4] Cut-off

points of the HAD Scale were taken as 10 for the anxiety subscale and 7 for the depression

subscale. Part A of the trail making test is evaluated as an indicator of attention, while part B

is considered an indicator of executive functions. Test completion time and error numbers of

the patients were evaluated. Normal values are taken as 36 seconds for part A and ≤ 81

seconds for part B.[5]
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Statistical analysis

Descriptive statistical analysis was performed for all variables investigated in the study.

Compliance with the normal distribution of the data obtained by measurement was

established using the Kolmogorov Smirnov test. Student's t test was used for data conforming

to normal distribution, and Mann-Whitney U test was used for data that did not comply with

normal distribution. Categorical variables were analysed using the chi-square test or Fisher’s

Exact Chi-square. The data obtained by measurement were expressed as mean ± standard

deviation. The data obtained by counting were expressed as number (%). Correlation analysis

was performed using the Spearman’s correlation test.

RESULTS

45 patients were included in the study. The mean age of the cases was 46.75 ± 9.64, 37

(82.2%) were male and 8 (17.8%) were female. While the number of patients in Group A

(AHI <30) was 24, the number of patients in Group B (AHI 30) was 21. There was no

statistically significant difference between AHI levels and gender, mean age, body mass

index, neck diameter and smoking (p> 0.05) (Table 1).

Table 1: Demographic features of the cases

Group A

n=24

Group B

n=21
p

Age 46,96±8,72 46,52±10,82 0,882

Body Mass Index 30,24±4,97 31,29±5,61 0,509

Neck diameter 42,48±2,94 43,76±3,70 0,202

Gender
Male 19 (79,2%) 18 (85,7%)

0,705
Female 5 (20,8%) 3 (14,3%)

Smoking status
Smoker 8 (33,3%) 12 (57,1%)

0,109
Non-smoker 16 (66,7%) 9 (42,9%)

Epworth levels of the patients with AHI score of 30 and above is significantly higher than

Epworth levels of cases with AHI level below 30 (p = 0.013).



80

No statistically significant correlation was found between AHI score and anxiety, and

between AHI score and depression (p> 0.05) (Table 2).

Table 2: Evaluation of HAD Scale According to AHI Status

Grup A

n=24

Grup B

n=21
p

Anxiety

(cut of 10)

positive 6 (25,0%) 5 (23,8%)
0,926

negative 18 (75,0%) 16 (76,2%)

Depression

(cut of 7)

positive 7 (29,2%) 9 (42,9%)
0,338

negative 17 (70,8%) 12 (57,1%)

According to the AHI score, no statistically significant difference was found between the

Trace A durations, Trace B durations, Trace A error rates and Trace B error rates (p>0.05)

(Table 3).

Table 3: Evaluation of Trail Making Test According to AHI Status

Group A

n=24

Group B

n=21
p

Trace A time (sec) 72,67±18,37 67,43±20,57 0,372

Trace B time (sec) 125,08±32,12 117,90±36,43 0,486

Trace A error n (%) 0 2 (9,5%) 0,212

Trace B error n (%) 16 (66,7%) 13 (61,9%) 0,739

According to the presence of anxiety, there was no statistically significant difference between

the Trace A durations, Trace B durations and Trace A error rates (p> 0.05), while the Trace B

error rates were statistically significant (p = 0.035) (Table 4)

Table 4: Evaluations on Anxiety

Anxiety (+)

n=11

Anxiety (-)

n=34
p

Trace A time (sec) 65,00±12,29 71,91±21,05 0,309

Trace B time (sec) 121,00±30,50 121,97±35,48 0,936

Trace A error n(%) 0 2 (5,9%) 1,000
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Trace B error n(%) 10 (90,9%) 19 (55,9%) 0,035*
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There is no significant difference between the duration of Trail A according to the presence

of depression (p = 0.058). There is no statistically significant difference between the Trace B

durations, Trace A error rates and Trace B error rates of the patients according to the

presence of depression (p>0.05) (Table 5).

Table 5: Evaluations on Depression

Depression (+)

(n=16)

Depression (-)

(n=29)

Trace A duration (sec) 62,87±11,33 74,27±21,77 0,058

Trace B duration (sn) 117,56±24,80 124,03±38,36 0,547

Trace A error n (%) 0 2 (6,9%) 0,531

Trace B error n(%) 12 (75,0%) 17 (58,6%) 0,272

DISCUSSION

Sleep disorders are an important symptom of depression, but a chronic sleep disorder can

also cause depression. It is known that the need for sleep in human life increases and

decreases periodically. Individuals need more or less sleep from time to time. There are many

factors affecting the need for sleep, such as job changes and stress disorders. mental activities,

depression and stress affect sleep needs.[6] Whether OSAS causes mental disorders and

neuropsychiatric diseases has not been fully revealed yet.[7] However, sleep problems were

detected in patients with clinical anxiety and depression in examinations.[8]

The rate of depression in OSAS varies considerably in studies. Studies have reported very

different rates of depression in these patients, ranging from 8% to 60%.[9-11] In our study, the

prevalence of depression in patients with OSAS was found to be 35%. This rate is similar to

that of Aloia et al.[12] The rate of anxiety in our patients was found to be 24.4%. As in our

study, this rate was found to be 16% in one of the studies evaluating anxiety in patients with

OSAS using the HAD scale, while it was 50% in another.[11, 13]

In the study of Kjelsberg et al., a correlation was found between excessive daytime sleepiness

and depression, and it was reported that patients with high anxiety and depression scores

responded less to CPAP treatment.[14] Although a positive correlation between anxiety and
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OSAS has been reported in the literature, it has been reported that anxiety may be due to

sleep deprivation in these patients. [7] In our study, no statistically significant relationship was

found between AHI and anxiety. This finding is consistent with the study of Pillar et al.[7]

Yue et al. Associated the significantly higher anxiety and depression scores in OSAS with

sleep interruption.[15] In our study, no statistically significant difference was found between

the two groups with AHI <30 and AHI 30 in terms of the frequency of depression. This

finding was consistent with the literature.[7] In the study of Sforza et al., significant

relationship was not found between AHI score and depression.[11]

While there was no statistically significant relationship between Epworth score and

depression score in our study, a significant relationship was found between Epworth score

and depression in the study by Aloia et al.[12] Again, while there is a significant relationship

between depression score and body mass index in the aforementioned study, in our study,

there is a positive but not statistically significant relationship between body mass index and

HAD scale depression score.

Most of the studies found that global cognitive functionality (four of seven studies) and

language functions (three studies) were preserved. In contrast, attention, alertness, executive

functions, and memory were impaired in at least 60% of the studies reviewed. Psychomotor

dysfunctions were noted in 80% of the studies. When both psychomotor speed and fine motor

coordination tests were grouped and evaluated under the psychomotor function structure, it

was reported that simple psychomotor speed was robust in OSAS, and there was no

difference between the OSAS and control groups evaluating finger tapping in any of the two

studies. Some other studies have reported a negative correlation between OSAS stage and

cognitive functions. There is a positive relationship between the severity of OSAS and the

degree of cognitive dysfunction.[16]

There are not many studies on OSAS and executive functions and memory assessment.

Performance in high-level executive tasks in patients with arousal and attention difficulties

requires careful analysis and interpretation. And while making these evaluations, attention

capacity should definitely be taken into consideration.[17] In our study, we used TrailMaking

Test B to evaluate cognitive functions and TrailMaking Test A to measure attention capacity.

Cognitive dysfunction is associated with the severity of the disease.[18] It has been reported

that low AHI score may show cause and effect relationship with cognitive dysfunction.[19]
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In the study of Bedard et al., it was shown that the deterioration in general cognitive

functions was higher in patients with apnea compared to the general population, and these

losses could be improved with the treatments applied. [20]

In the study of Knight et al., no significant relationship was found between the frequency of

apnea episodes and cognitive functions.[21] Consistently, in our study, there was no

statistically significant difference between AHI levels and Trace A durations, Trace A error

rates, Trace B durations and Trace B error rates.

In conclusion; in our study, when we investigated whether cognitive dysfunction causes a

difference in the perception of anxiety and depression symptoms, the rates of trace B error in

patients with anxiety are significantly high. However, it is difficult to argue whether

cognitive dysfunction in patients with OSAS causes a change in the perception of anxiety and

depression symptoms in this patient population. Since there is no study on this subject in the

literature, further studies are needed to reveal whether the psychological symptom levels in

patients with OSAS are affected by cognitive status.
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