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Associations of anxiety and depression with obstructive 
sleep apnea in middle age and elderly women with coronary 

artery disease

SuMMARy
Background. Women with obstructive sleep apnea (OSA) are 
considered as a separate group from men with OSA. Frequently, 
they present atypical symptoms, including anxiety and depression, 
therefore, are often underdiagnosed for OSA. Untreated OSA, as well 
as anxiety and depression, may contribute to poor coronary artery 
disease prognosis (CAD).
Aims. We aimed i) to investigate and compare a prevalence of 
depression and anxiety in OSA and no OSA patients, ii) to investigate 
the associations of anxiety and depression symptoms with OSA 
severity in middle age and elderly CAD female patients.
Materials and methods. In sum, 219 female CAD patients (mean age 
61±7.7 years) attending a cardiac rehabilitation program participated 
in this cross-sectional study. All study patients underwent full night 
in-laboratory polysomnography. OSA severity was assessed with 
Apnea Hypopnea Index (AHI). Depression and anxiety symptoms 
were assessed with Hospital Anxiety and Depression Scale and 
Beck Depression Inventory-II for cognitive, affective and somatic 
symptoms of depression. Multiple multivariate regression analyses 
were performed to identify associations between anxiety or depression 
and OSA severity, independently from confounding factors such as 
NYHA functional class, arterial hypertension, age, body mass index, 
sociodemographic status (relationship, unemployment and education) 
and depression or anxiety. 
Results. OSA was present in 29 % of study sample. Fifty three percent 
of study patients were positive for anxiety and 22 % of patients for 
depression symptoms. OSA patients did not differ on depression or 
anxiety symptoms when compared with non-OSA patients. AHI was 
not correlated with anxiety score or depression score. In contrast, 
subjective sleep quality was found to be correlated with depression 
(r=.499, p<.001) and anxiety score (r=.449, p<.001). OSA severity 
was not associated with anxiety, depression or somatic, affective and 
cognitive dimension of depression, independently from confounding 
factors.
Conclusions. In the sample of female CAD patients OSA is 
common but its severity is not associated with anxiety or depression, 
independently from confounding factors.
Keywords: obstructive sleep apnea, women, coronary artery disease, 
anxiety and depression, cognitive, affective and somatic symptoms 
of depression.
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išemine širdies liga sergančių vidutinio ir vyresnio amžiaus 
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SANTRAuKA
Įvadas. Moterys, turinčios obstrukcinę miego apnėją (OMA), yra 
laikomos atskira grupe, lyginant su vyrais su OMA. Moterims dažnai 
būdingi atipiniai OMA simptomai, įskaitant nerimą ir depresiją, 
todėl dažnai OMA yra nediagnozuojama. Negydoma OMA, kaip ir 
negydomi nerimo bei depresijos simptomai, gali bloginti išeminės 
širdies ligos (IŠL) išeitis.  
Tikslai. i) Įvertinti ir palyginti nerimo ir depresijos dažnį tarp OMA ir 
ne OMA pacientų, ii) įvertinti ryšį tarp nerimo/ depresijos simptomų 
ir OMA stiprumo tarp IŠL sergančių vidutinio ir vyresnio amžiaus 
moterų.
Tyrimo medžiaga ir metodai. Tyrimo imtį sudarė 219 IŠL sergančių 
moterų (amžiaus vidurkis 61±7,7 metai) dalyvaujančių kardiologinės 
reabilitacijos programoje. Visoms pacientėms atliktas laboratorinis 
visos nakties polisomnografijos tyrimas. OMA stiprumas vertintas 
Apnėjos hipoapnėjos indeksu (AHI). Depresijos ir nerimo simptomai 
vertini Ligoninės nerimo ir depresijos klausimynu, bei Beko depresijos 
klausimynu skirtu įvertini kognityvinę, afektinę ir somatinę depresijos 
dimensijas. Taikyta daugiamatė regresijos analizė skirta įvertinti ryšį 
tarp nerimo ar depresijos ir OMA stiprumo, nepriklausomai nuo kitų 
faktorių, tokių kaip NYHA funkcinė klasė, arterinė hipertenzija, 
amžius, kūno masės indeksas, sociodemografiniai faktoriai (santykiai, 
nedarbas, išsilavinimas) ir depresija ar nerimas.
Rezultatai. Tyrimo imtyje 29 proc. pacientų turėjo OMA. 
Penkiasdešimt trys procentai turėjo išreikštus nerimo ir 22 proc. 
depresijos simptomus. Nerimo ir depresijos buvimas nesiskyrė tarp 
moterų turinčių ir neturinčių OMA. AHI nekoreliavo su nerimo 
ir depresijos įverčiais. Tuo tarpu subjektyvus miego vertinimas 
buvo susijęs su nerimo (r=0,499; p<0,001) ir depresijos (r=0,449; 
p<0,001) įverčiais. OMA stiprumas nebuvo susijęs su nerimu ar 
depresija, ar kuria nors iš depresijos dimensijų, nepriklausomai nuo 
kontroliuojamų faktorių.
Išvados. OMA yra paplitusi tarp IŠL moterų, tačiau jos stiprumas 
nėra susijęs su nerimo ar depresijos simptomais net ir kontroliuojant 
pagal kitus faktorius. 
Raktažodžiai: obstrukcinė miego apnėja, moterys, išemine širdies 
liga, nerimas, depresija, kognityviniai, afektiniai ir somatiniai 
depresijos simptomai.
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Associations of anxiety and depression with obstructive sleep apnea

INTRODuCTION

Obstructive sleep apnea (OSA), characterized by upper 
airway collapse resulting in repeated oxygen desaturation and 
sleep fragmentation [1], is associated with multiple deleterious 
physiological and psychological consequences [2]. OSA 
is recognized as independent risk factor for cardiovascular 
disease [3] and increased risk for cardiovascular mortality in 
both women and men [4]. OSA triggers multiple pathways 
such as increased sympathetic activity, oxidative stress and 
insulin resistance that may initiate or accelerate the underlying 
cardiovascular disease [5]. Although OSA could be modifiable 
cardiovascular factor, it is often underdiagnosed [6] thus placing 
CAD patients at disadvantage from recovering from cardiac 
event [7] and increasing risk for greater depression and anxiety 
symptoms, which in turn negatively affects CAD [8, 9].

Women with OSA are considered as a separate group 
from men with OSA. Literature suggests that frequency and 
severity of OSA is lower in female than men [10]. Moreover, 
women present female-specific clinical symptoms of OSA, 
such us depression, insomnia, morning headache, fatigue, 
mood disturbances [10, 11] and different comorbidities than 
men [12] thus are less likely to refer to sleep clinics for an 
evaluation for sleep briefing disorders [10, 12]. The Wisconsin 
sleep cohort study estimated that OSA was underdiagnosed in 
more than 90% of women with moderate to severe OSA [13]. 
The higher age among OSA female, lower OSA severity as 
well as frequency when compared with men could be explained 
by hormonal changes in menopause [14, 15]. Dancey and 
colleagues [16] in large study of 1,315 women found that OSA 
was twice as prevalent in postmenopausal women (>55 years) 
than premenopausal ones (<45 years) (47% vs 21%), even after 
controlling for body mass index (BMI) and neck circumference. 

Frequently OSA female patients report “atypical” 
symptoms, such us insomnia, depression, nightmares, restless 
legs [17] and prior to OSA diagnosis are more likely to receive 
treatment with antipsychotics, anxiolytics and antidepressants 
[18], suggesting that women might experience anxiety and 
depression. There is still controversy in literature regarding 
relationship between anxiety and depression with OSA [19-
21]. Khan and co-authors found that OSA was associated with 
higher levels of anxiety in CAD patients [22]. Longitudinal 
study of 2,818 OSA patients and 14,090 matched non-OSA 
participants showed that at 1-year follow-up incidence of 
depression was higher in OSA patients with 2.17 fold increased 
risk for depressive symptoms [21]. In contrast, no association 
between depression or anxiety with OSA were found in cross-
sectional studies [23-25]. However, most of the studies were 
done in samples of men or together with women that could 
diminish differences among genders. For example, Lal with 
colleagues [26] in a study of early postmenopausal women (45-
60 years) reported that women who were at high risk of OSA 
had more frequent depressive symptoms compared to women 
without OSA. In a cross-sectional study of 660 CAD male 
patients (43% were positive for OSA) it was found week but 
significant association between OSA severity measured by AHI 
with symptoms of depression [27]. Thus, we hypothesize that 
symptoms of depression and anxiety would be more prevalent 
in OSA female patients, as compared with non-OSA female 
patients, and associated with OSA severity. Most of the previous 

studies examined one dimension construct of depression in 
OSA patients [28] as well as in CAD patients [29]. However, 
there is some evidence that cognitive, affective and somatic 
dimensions of depression have been differently associated with 
cardiac morbidity and mortality [30]. One study examined two 
dimensions depression construct in OSA patients and showed 
that in contrast to men no relationship between apnea severity 
and depression was indicated in women [31].

The aim of the study was to examine association between 
anxiety and depression symptoms with OSA severity in 
CAD female patients, independently from previously 
established factors contributing to anxiety and depression 
such as cardiovascular condition, age, body mass index [9] 
and sociodemographic factors such as relationship status, 
employment and education [32]. 

MATERIAL AND METHODS 

Participants and procedure 
Consecutive female patients attending an in-patients 

cardiac rehabilitation program at the Behavioral Medicine 
Institute of the Lithuanian University of Health Sciences 
(Palanga, Lithuania) were invited to participate in this cross-
sectional study during the period from 2007 September to 2016 
October.  In total 219 female age from 46 to 79 years participated 
in the study. All women were middle age or elderly and were 
considered “at risk” for menopause according literature [33, 
14]. Within three days of admission to rehabilitation clinic all 
women were evaluated for sociodemographic characteristics, 
past and current diagnosis, traditional cardiac risk factors 
such as body mass index (BMI), smoking, history of diabetes 
mellitus, arterial hypertension. Cardiovascular functional 
status was assessed according to the New York Heart 
Association (NYHA) Functional Class [34]. All study patients 
were receiving standard treatment for secondary prevention of 
CAD according to the existing guidelines [35]. Women were 
excluded from the study if they had coronary artery bypass graft 
surgery, cognitive disorientation, communicative disabilities 
or other severe diseases, or did not speak Lithuanian fluently.

The study and its consent procedures were approved by 
Kaunas Regional Biomedical Research Ethics Committee, 
Kaunas, Lithuania. A written informed consent was obtained 
from each study patient. 

Anxiety and depression symptoms
Anxiety and depression symptoms were assessed using 

the Hospital Anxiety and Depression Scale (HADS) [36]. The 
HADS is a self-rating 14 items scale consisting subscale of 
anxiety (HADS-A) and a subscale of depression (HADS-D) 
[36]. Possible total scores on both subscales range from 0 to 21 
with higher scores indicating more severe symptoms. Scores 
on the HADS-A and HADS-D ≥8 indicate mild to severe 
symptoms of anxiety and depression and possible clinical 
depression and possible clinical anxiety, respectively. The 
Lithuanian version of the HADS has been shown to be reliable 
screening instrument for anxiety and depression symptoms in 
CAD patients [37] (Cronbach alphas for this study was .837 
and .774, respectively). HADS reliability in OSA patients 
was also confirmed [38]. The Beck Depression Inventory – 
2nd Edition (BDI-II) (shortened version) [39] was used for 
assessment of cognitive, affective and somatic dimensions of 
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depression. BDI-II questionnaire is a self-rating 
questionnaire measuring the severity of depressive symptoms 
on a scale from 0 to 3, where 0 indicates no symptoms and 
3 indicates severe symptoms. The BDI-II was used for 
assessment of symptoms of depression: 6 BDI items were used 
to calculate cognitive symptoms, 3 items were used to calculate 
affective symptoms and 6 items were used to calculate somatic 
symptoms (Table 1). The BDI-II was utilized in OSA patients 
[31] and is valid and reliable instrument for assessment of 
depressive symptoms in Lithuanian CAD patients [40]. BDI-
II subscales: cognitive (Cronbach alpha=.666), affective 
(Cronbach alpha=.501), somatic (Cronbach alpha=.622) 
showed acceptable internal consistency. 

Subjective sleep quality 
The Pittsburgh Sleep Quality Index (PSQI) is a seven 

domain (19 item) self-rated questionnaire evaluating subjective 
sleep quality during the last month. The seven domain scores 
of subjective sleep quality, sleep latency, sleep duration, sleep 
efficiency, daytime dysfunction, sleep fragmentation, and use of 
sleep aid medications combine to provide a global sleep quality 
index score. PSQI score range from 0 to 21, with greater than 
five indicating poor sleep quality. The possible scores range 
from 0–21, with greater than five indicative of impaired sleep 
quality[41]. Lithuanian version of PSQI [42] had good internal 
consistency Cronbach alphas for this study was .748).

Excessive daytime sleepiness 
Epworth Sleepiness Scale (ESS) was used for assessment 

of daytime sleepiness [43]. The ESS consists from eight 
items. ESS score is ranging from 0 to 24. Every item could 
be rated from 0 (no chances of napping) to 3 (high chances 
of napping). Values >10 indicate significant sleepiness [44]. 
Interanl consistency was acceptable in this study (Cronbach 
alpha=.658).

Obstructive sleep apnea syndrome
Full-night in laboratory polysomnography (PSG) 

using Alice-4 model polysomnograph (Respironics) was 
used for assessment of severity of obstructive sleep apnea 
(OSA) syndrome. The sleep stages were scored according 
Rechtshaffen and Kales criteria [45]. Apnea/Hypopnea 
Index (AHI) was defined as the total number of apneas plus 
hypopneas per hour of sleep. A cessation of airflow for ≥10 s 
in the presence of out-of-phase thoraco-abdominal effort or as 
a fall in airflow for ≥10 s with out-of-phase thoraco-abdominal 
movement associated with a ≥4% fall in SaO2 was defined as 
OSA episode. OSA syndrome was diagnosed as present when 
the AHI was >5 AHI/hour: mild (5≥AHI<15), moderate OSA 
(15≥AHI<30) and severe OSA (AHI≥30) [1]. 

Statistical analysis 
Before statistical analysis, normal distribution was 

evaluated. Differences between non-OSA and OSA groups 
were tested with Chi-square test and descriptive statistics 
were given as a percent (%) for group percentage comparison. 
Mann-Whitney U test was used when distribution was not 
normal, Descriptive statistics were given as median (minimum-
maximum). In case of normal distribution T test was used and 
descriptive statistics were given as means ± standard deviation 
(SD). Spearman’s correlation coefficients were calculated 
to access relationship between anxiety, depression, AHI, 
subjective sleep quality and excessive daytime sleepiness. 
Multiple multivariate regression analyses (Enter method) 
were performed to identify factors associated with anxiety and 
depression symptoms. The dependent variables were scores 
on HADS-D, HADS-A, BDI-II cognitive, BDI-II affective, 
BDI-II somatic scales. The independent variable was AHI with 
adjustment for potential confounding factors such as NYHA 
Functional Class, arterial hypertension, age, BMI, relationship 
status, employment, education, anxiety (while examine 
depression and its dimensions) and depression (while examine 
anxiety). A probability of .05 or less was used as a criterion to 
include an independent variable into multivariate model. The 
associations between the independent and dependent variables 
were expressed as standardized betas (β) and R2 (goodness of 
fit of the models). All of the data was analyzed using SPSS 
(version 21.0; SPSS Inc., Chicago, IL, USA). A p-value of 
<0.05 was considered to be statistically significant.

RESuLTS

Sample characteristics
Women had an average age of 61±7.7 years, 97% of women 

were older than 55 years, 27% had university education, 37% 
were employed and 65% had a partner. An average of BMI 
was 31.6±5.7 (kg/m2) in study sample. About 16% of patients 
had diabetes mellitus, about 12% were smoking and 63% had 
myocardial infarction. Twenty two of study patients had NYHA 
Functional Class III, 75% had arterial hypertension, 4% had 
history of stroke, 5% had chronic lung disease, 5% of patients 
used antidepressants and 25% of women used benzodiazepines. 
Seventy one percent of study patients complained on sleep 
quality and 7% reported daytime sleepiness. 

Subjects with OSA represented 29% of study sample: 
22% of patients had mild, 4% moderate and 2% severe OSA. 
Comparison analysis between non-OSA and OSA women 
revealed that OSA patients were older and had higher BMI 
(Table 2). Scores on AHI were significantly higher in OSA 
patients. Non-OSA and OSA patients did not differ on frequency 
of poor sleep quality (PSQI>5), daytime sleepiness (ESS>10), 

Table 1. Item content by Beck Depression Inventory-II dimensions [39]

Cognitive Affective Somatic Omitted items from 21 item BDI-II in the shortened model
2. Pessimism 4. Loss of pleasure 16. Change in sleep pattern 1. Sadness
3. Past failure 10. Crying 17. Irritability 5. Guilty feelings
6. Punishment feelings 12. Loss of interests 18. Change in appetite 7. Self-dislike

8. Self-Criticalness 20. Tiredness or fatigue 11. Agitation
9. Suicidal thoughts or wishes 21. Loss of interests in sex 13. Indecisiveness
14. Worthlessness 15. Loss of energy
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sociodemographic factors and clinical characteristics, anxiety 
and depression.

Anxiety, depression and OSA presence
Fifty three percent of study patients were positive for anxiety 

and 20% of patients for depression symptoms. No significant 
differences on prevalence of clinically significant symptoms of 
depression (19% vs 22%) or anxiety (54% vs 52%) between 
non-OSA and OSA groups were found. Comparison of scores 
on depression and anxiety between non-OSA and OSA patients 
revealed no statistical significant differences. 

Anxiety, depression, OSA severity and subjective sleep 
quality
Spearman’s correlation analysis showed that AHI was not 

associated with anxiety, depression or any depression dimension 
score (Table 3). ESS score was also not associated with anxiety 
or depression. Where as subjective sleep quality was positively 
associated with both, anxiety and depression symptoms, as well 
as cognitive, affective and somatic symptoms of depression.

Multiple regression analyses (Table 4) adjusted for 
AHI, NYHA functional class, arterial hypertension, age, 
BMI, relationship status, employment, education, anxiety or 
depression symptoms were carried to assess the contribution 
of these variables to the anxiety or depression. Results revealed 
that AHI was not associated with anxiety and depression as well 
as cognitive, affective, somatic domains of depression. Older 
age was associated with higher anxiety and depression scores 
and higher scores on somatic dimension of depression. Higher 
education was associated with higher scores on affective domain 
of depression. Anxiety symptoms contributed to higher scores 
on depression (all domains: cognitive, affective and somatic).

DISCuSSION

In this study we examined anxiety and depression 
symptoms, in sample of middle age and elderly CAD female 
patients in respect to OSA presence. Our results suggest that 
OSA female patients did not differ on anxiety or depression 
when compared with non-OSA patients and severity of OSA 
did not contribute to anxiety or depression when controlling 
for contributing factors.

In line with cross-sectional study of CAD patients results 
[7] we found 29% of CAD women positive for OSA in our 
sample. This number is higher than in general population 
reporting about 17 % of OSA in women [46]. OSA frequently 
coexists, but is usually being undiagnosed in CAD patients [47]. 
Systematic review and meta-analysis of the studies supports 
an association between OSA and CAD [48]. Moreover, recent 
study [15] showed that rate of OSA in postmenopausal women 
is higher than in premenopausal and rises with age. Thus, it 
was expected to indicate higher rates of OSA in our study 
sample of middle age and elder women meeting criteria for 
postmenopausal women [33]. 

Low number of OSA women reported sleepiness (7%) 
in our study, poor subjective sleep quality and sleepiness 
complains did not differ among non-OSA and OSA women, 
more than half were positive for anxiety and 22 % for 
depression. These symptoms are different from characteristic 
for OSA men reported in literature [46] and in line with 
literature suggests that CAD women with OSA may have 
distinct symptom profile than men [10].

Table 2. Descriptives stratified by presence of obstructive sleep 
apnea (OSA) in coronary artery disease female patients 

Variable All (n=219) Non-OSA (n=156) OSA (n=63)
mean±SD, median (interquartile range) n (%)

Sociodemographic factors
Age 61.2±7.7 60.5±7.9 63.0±6.9*

Education
University 58(26.5) 44(28.2) 14(22.2)
College 34(15.5) 26(16.7) 8(12.7)
Professional 
secondary 

50(22.8) 37(23.7) 13(20.6)

Secondary 56(25.6) 34(21.8) 22(34.9)
Not finished 
secondary 

18(8.2) 12(7.7) 6(9.5)

Primary 3(1.4) 3(1.9) 0(0.0)
Employment

Employed 82 (37.4) 63(40.4) 19(30.2)
Unemployed 137(62.6) 93(59.6) 44(69.8)

Relationship 
With partner 142(64.8) 105(67.3) 37(58.7)
Single 77(35.2) 51(32.7) 26(41.3)

Traditional cardiac risk factors
Body mass 
index (kg/m2)

31.6±5.7 30.7±5.2 33.7±6.5***

Smoking 27(12.3) 20(12.8) 7(11.1)
History of 
diabetes mellitus

34(15.5) 24(15.4) 10(15.9)

Clinical characteristics
Myocardial 
infarction

138(63.0) 96(61.5) 42(66.7)

NYHA functional class
I 5(2.3) 4(2.6) 1(1.6)
II 165(75.3) 122(78.2) 43(68.3)
III 49(22.4) 30(19.2) 19(30.2)

Arterial hypertension
No 29(13.2) 25(16.0) 4(6.3)
High normal 
blood pressure

5(2.3) 3(1.9) 2(3.2)

Io 9(4.1) 7(4.5) 2(3.2)
IIo 158(72.1) 108(69.2) 50(79.4)
IIIo 18(8.2) 13(8.3) 5(7.9)

History of stroke 8(3.7) 6(3.8) 2(3.2)
Chronic lung 
diseases

10(4.6) 7(4.5) 3(4.8)

Use of 
antidepressant

10(4.6) 7(4.5) 3(4.8)

Benzodiazepines 55(25.1) 42(26.9) 13(20.6)
AHI score 
(events/hour)

2.3(0.95–5.9) 1.5(0.6–2.6) 10.4(6.8–14.2)***

Subjective sleep quality 
PSQI score >5 156(71.2) 111(71.2) 45(71.4)
ESS score >10 15(6.8) 8 (5.2) 7 (11.1)

Anxiety and depression
HAD-A 8.0(5.0–11.0) 8.0(5.0–11.0) 8.0(4.0–10.0)
HAD-D 4.0(3.0–7.0) 4.0(3.0–7.0) 4.5(2.0–7.0)

OSA: Obstructive Sleep Apnea; NYHA: New York Heart Association;  
AHI: Apnea Hypopnea Index; PSQI: Pittsburgh Sleep Quality Index;  
ESS: Epworth Sleepiness Scale. 
Bold = group differences at  
*p value < .05; **p value < .01; ***p value < .001
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We were particularly interested in association between AHI 
and anxiety and AHI and depression in CAD women because 
of the controversy regarding relationship between anxiety and 
depression symptoms with OSA [19, 28, 2]. We found higher 
rate of depressive and anxiety symptoms than it was found 
in cross-sectional study of healthy elderly women with OSA 
(anxiety 48 % and depression 12%) [24]. However we did 
not found differences between rates of anxiety and depression 
between non-OSA and OSA women. Higher rates of anxiety 
and depression also could be link not only with the presence of 
OSA but also with cardiac disease severity. A study comparing 
OSA in stable CAD patients with patients with refractory 
angina found that prevalence of depression symptoms was 15 
% in stable CAD patients and more than four times higher in 
refractory angina patients [25].

Our findings demonstrated that there is no association 
between AHI and anxiety or depression in women. Our 
findings are in line with several cross-sectional studies [23, 
31] indicating no relationship between AHI and self- reported 
anxiety and depression symptoms. In contrast, to our study 
results Sforza with colleagues [24] indicated that OSA women 
over 65 years were 5.44 times more likely to have depression. 
Such discrepancies among studies could be explained by the 

Table 3. Spearman correlations between OSA severity, anxiety, depression, dimensions of depression, subjective sleep quality and excessive daytime 
sleepiness 

AHI HADS-A HADS-D BDI-II cognitive BDI-II affective BDI-II somatic PSQI ESS
AHI – .004 .047 .013 -.082 .012 -.075 .125
HADS-A – .626*** .606*** .544** .584*** .322*** .158
HADS-D – .596*** .593*** .593*** .447*** .110
BDI-II cognitive – .572*** .535*** .450*** .072
BDI-II affective – .539*** .359*** .095
BDI-II somatic – .359*** .129
PSQI – -.162
ESS –

Table 4. Factors significantly associated with anxiety, depression, 
cognitive, affective and somatic depression symptoms evaluated by 
multiple regression analyzes  

HADS-A HADS-D BDI-II 
cognitive

BDI-II 
affective

BDI-II 
somatic

β (p)
Apnea Hypopnea Index
NYHA class
Arterial hypertension
Age (years) .105** .209*** .251***
Body mass index
Single
Unemployed
Education .159**
HADS-A .639*** .609*** .540*** .577***
HADS-D .636***
R2 .437 .434 0.402 0.372 0.438

HADS-A: Hospital Anxiety and Depression scale, Anxiety subscale, HADS-D: Hospital Anxiety and Depression scale, Depression subscale;  
PSQI: Pittsburgh Sleep Quality Index; ESS: Epworth Sleepiness Scale
Bold = group differences at *p value < .05; **p value < .01; ***p value < .001

fact that in our study only 2 % of participants have severe and 
4 % mild OSA. Most of the women have mild OSA which 
may not contribute to depression [28]. Presence of brain sites 
showing injury in OSA and depression independently, suggest 
that a portion of the damage found in OSA may be related to 
injuries associated with depressive symptoms [49].

Our proposed model (Table 4) suggests that not AHI but 
other factors, such us older age contributes to anxiety; and older 
age and higher education contributes to depression. In a study 
of 302 male patients with severe OSA was found that subjective 
sleep quality mediates relationship between symptoms of 
depression assessed with BDI and OSA severity measured 
with RDI [50]. It might be that subjective symptoms, including 
subjective sleep quality and anxiety, mediate relationship 
between depressive symptoms and objective measures of 
OSA severity. In our study we have found association between 
subjective sleep quality with anxiety and depression. Thus, 
future studies should address effect of subjective symptoms on 
relationship between depression and OSA in CAD patients.

The strengths of this study are objective evaluation of OSA 
by overnight in-laboratory polysomnography and well-validated 
tests for measuring anxiety and depression in CAD patients. 
Also, this study assessed different domains of depression, not 
only one dimensional construct of depression. Moreover, this 
study is notable for its ability to control for factors associated 
with anxiety and depression, including NYHA functional class, 
arterial hypertension, age, BMI and sociodemographic status 
(relationship, unemployment and education).

A cross-sectional design of the study is a major limitation, 
which prevented us from assessing a causal relationship 
between OSA and symptoms of anxiety or depression. OSA 
and depression have overlapping symptoms [28], thereby 
resulting in complex relationship which was not the primary 
aim of this study and were not evaluated. Objective measures 
of hormonal changes and data on menstrual symptoms were 
not collected in this study thus limiting accuracy for women 
categorization as postmenopausal. Moreover, our study results 
could be generalized only to stable middle age and elderly 
CAD female patients entering cardiac rehabilitation. 

CONCLuSIONS

Results of study suggest that OSA, as well as symptoms 
of depression and anxiety are prevalent in CAD female 
patients. However OSA and non-OSA women do not differ 
on anxiety or depression. Severity of OSA did not contribute 

HADS-A: Hospital Anxiety and Depression scale, Anxiety subscale, 
HADS-D: Hospital Anxiety and Depression scale, Depression subscale;  
Bold = group differences at *p value < .05; **p value < .01; ***p value < .001
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to anxiety or neither dimension of depression, independently 
from confounding factors. Future studies should address effect 
of subjective symptoms on relationship between anxiety and 
depression and OSA in CAD patients,
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