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ABSTRACT

Introduction: Organic comorbidities of obstructive sleep apnea (OSA) have been widely studied. However, psychiatric disorders, especially depression
and anxiety, have not attracted so much attention.

Aim: The primary aim was to determine the prevalence and the predictive factors of depression and anxiety in OSA patients. The secondary aim was to
investigate the association between OSA severity and these psychiatric disorders.

Methods: A cross-sectional study including untreated OSA patients without mental illness history was conducted. Patients were administered the Hospital
Anxiety (HADS-A) and Depression Scale (HADS-D). Depression and anxiety were diagnosed for HAD-D and HAD-A scores 2 8.

Results: Eighty patients were included (mean age: 54.83 £ 13.12 yr; female: 52 (65%); mean Body mass index (BMI) :34.7+6.14 kg/m2). The prevalence
of depression and anxiety was 35 % and 43.8% of patients respectively. Both depressive and anxious OSA patients had more libido disorder ( p=0.011,
p=0.0007 ;respectively), anhedonia (p= 10-4, p= 10-4respectively ) and suicidal ideas(p= 0.002 ,p=0.019 respectively). Moreover, depressed OSA
patients had lower socio-economic condition (p= 0.019), more coronary artery diseases (CAD) (p=0.019) and less cognitive disorder (p= 0.005). The
HADS-D (r=0,095; p=0,404) and the HADS-A (r=0,212; p=0,059) were not correlated with the Apnea/Hyponea Index. The determinants of depressive
and anxious mood were female-sex (p= 0.035, p=0.004 respectively) and libido disorder (p=0.040, p=0.02 respectively). Anhedonia (p=10-4) and CAD
(p=0.010) were also identified as a predictive factors of depression.

Conclusions: In our study, the high prevalence of depression and axiety in apneic patients demonstrates the importance of the psychiatric component in the
management of this disease. A collaboration between pneumologists and psychiatrists is necessary in order to improve the quality of life of these patients.
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RESUME

Introduction : L'échoguidage en temps réel de la veine jugulaire interne est recommandé par les sociétés savantes. Cependant, peu d’études ont évalué
I'apport de I'échoguidage pour le cathétérisme de la veine sous-claviere (VSC).

Objectif : Comparer le cathétérisme de la VSC par échoguidage en temps réel par apport au repérage anatomique externe.

Méthodes : Il s'agit d’'une étude prospective randomisée. Les patients agés = 18 ans proposés pour cathétérisme veineux central en dehors d’un
contexte d’urgence ont été inclus. Les criteres de non-inclusion étaient la thrombose de la VSC ou une coagulopathie sévere. Toutes les procédures
ont été effectuées par deux résidents. Les patients ont été randomisés en deux groupes : groupe échoguidage (GE) et un groupe cathétérisme par voie
classique (GC). Le critere de jugement principal est le taux de succes global. Les criteres de jugement secondaires étaient le taux de succes dés la
premiére ponction et le taux de complications.

Résultats : Soixante-dix patients ont été inclus (35 dans chaque groupe). Le taux de succes global était plus élevé dans le GE par apport au GC mais
statistiquement non significatif (100% vs 85,7% respectivement ; p=0,054). L'échoguidage en temps réel a permis d’augmenter significativement le
taux de succes des la premiére ponction (GE : 82,9% vs GC : 40% ; p<10-3) et de diminuer significativement l'incidence globale des complications
mécaniques (GE : 5,7% vs GC : 37,1% ; p=0,001).

Conclusion : Selon notre étude, I'échoguidage en temps réel pour le cathétérisme de la VSC semble étre une alternative intéressante par apport au
repérage anatomique externe.

Les mots clés : cathétérisme veineux central, échographie, veine sous-claviere, unité de soins intensifs.
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INTRODUCTION

Obstructive sleep apnea (OSA) is the most common form
of sleep-disordered breathing characterized by repetitive
episodes of airflow cessation or airflow reduction that occur
during sleep as a consequence of collapse of the upper
airway [1]. Its prevalence in the world has been estimated
at 18% from studies of large populations such as the Sleep
Heart Health Study [2]. This frequency is in perpetual growth,
yet this disease remains largely underdiagnosed [3]. Organic
comorbidities associated with this disease have been widely
studied [4,5]. However, psychiatric disorders, especially
depression and anxiety, have not attracted so much attention
until the past few years with an increase in the number
of published studies on this topic. Some studies have
demonstrated significantly higher rates of depression among
OSA patients [6]. We were interested to the association
between OSA and depression/anxiety given the increased
morbidity and mortality of these pathologies. Indeed, these
pathologies share various biological mechanisms and risk
factors suggesting a potential bidirectional association
between them [7]. They are responsible of consequent
decreased of the quality of life and considerable social and
professional impact [7]. These repercussions are more
severe when these diseases are associated [8].

However, because of the overlap between symptoms of
these psychological disturbances and OSA (fatigue, daytime
sleepiness, poor concentration...) [7,9], depression and
anxiety may stay undiagnosed in OSA patients. Given the
evidence that adequate treatment of OSA with continuous
positive airway pressure (CPAP) may be influenced by
psychological conditions, the early detection of depressive
or anxious symptoms in OSA may be a challenge for the
clinicians [9]. In Tunisia, this association is still poorly known
by the general public and competent medical centers.

The primary aim was to determine the prevalence and the
predictive factors of depression and anxiety in OSA patients.
The secondary aim was to investigate the association
between the severity of OSA and these psychiatric disorders.

METHODS

A cross-sectional study was performed in A. Mami Hospital
(Ariana, Tunisia) between January 2014 to June 2016.
Participants were adult patients who visited our sleep
laboratory for evaluation of suspected OSA. Their chief
complaints were OSA-related symptoms such as snoring,
stopping breathing during sleep, choking, gasping during
sleep, or excessive daytime sleepiness (EDS).

Inclusion criteria: The study inclusion criteria were an age
of >18 years and a confirmed incident case of OSA based
on the Apnea-Hypopnea Index (AHI).

Exclusion criteria: Patients were excluded if they had
psychiatric or significant comorbidity (malignancy , severe
heart failure, stroke), if they were previously diagnosed
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with OSA, if they were previously treated for OSA, or if they
refusal to filled out or fill out psychological questionnaires
incompletely.

Sample size calculation
The sample size was calculated according to this formula:

N = Z2 P(1-P)/d*> = 92.16. Where N is the sample size,
Z is the statistic corresponding to the level of confidence
95% = 1.96, P is estimated OSA prevalence in the general
population = 4%, d is precision = 0.04.

One hundred incident cases of OSA were included, after applying
the exclusion criteria, 80 cases were retained (Figure 1)

Confirmed cases of OSA

(n=100)

Excluded cases:

— 4 | *Previously diagnosed OSA
(n=8)

* Incomplete psychological
questionnaire (n=12)

Included cases
(N=80)

Figure1. Study flow chart

OSA diagnosis

OSA was diagnosed with a polygraphy (Embletta, Cidelec)
including recording of oxygen saturation by finger probe pulse
oximetry, heart rate, thoracic and abdominal movements,
nasal airflow and pressure, snoring, and body position. The
AHI was calculated as the number of apneas and hypopneas
per hour of total sleep time.

Apnea and hypopnea were scored according to the
American Academy of Sleep Medicine guidelines [10].
Apnea was defined as a cessation in airflow of at least 10
seconds [10]. Hypopnea was defined as a >30% or greater
reduction in airflow from the baseline value lasting 210 s
and associated with at least 3% oxygen desaturation [10].

We defined OSA categories according to commonly used clinical
cutoffs, i.e., no OSA (AHI <5), mild OSA (AHI 25 but <15), moderate
OSA (AHI 215 but <30), and severe OSA (AHI 230) [10].

Daytime sleepiness

Daytime sleepiness was assessed by the Epworth
Sleepiness Scale (ESS) [11] which was translated in
Arabic. This is a commonly used self-administered scale
with eight items about how easily the respondent would
fall asleep in different situations. The ESS score ranges
from 0 to 24, and a score = 10 indicates EDS [12].



Clinical assessment

Demographic and clinical data were assessed. Symptoms
including fatigue, daytime sleepiness, cognitive disorders
(deficits in attention, executive function, episodic memory,
visuospatial and constructional abilities, and psychomotor
speed), anhedonia, libido disorders, and suicidal ideas
were taken. A detailed history of hypertension, diabetes,
dyslipidemia, cardiac and cerebrovascular diseases,
respiratory, neurological and psychiatric disorders was
recorded. Current smoking pattern, alcohol use and
eventual medication use were analyzed, with the latter
focusing on anxiolytic, antidepressant and hypnotic
medications. Anthropometric measurements including
height, weight, Body Mass Index (BMI) was measured
for all subjects at baseline. BMI was calculated as body
weight divided by the square of height (kg/m2). Obesity
was defined as a BMI 230 kg/m? [13].

Depression and anxiety diagnosis

Anxiety and depression symptoms were assessed using
the Hospital Anxiety and Depression Scale (HADS). The
HADS was developed in 1983 [14,15] to identify caseness
(possible and probable) of depression and anxiety
disorders among patients in nonpsychiatric hospital
clinics. It is a self-rating 14 items scale consisting seven
subscale of depression (HADS-D) and seven subscale of
anxiety (HADS-A). All participants gave written informed
consent before HADS.

Possible total scores on both subscales range from 0 to
21 HADS subscale scores range from 0 to 21 and can
be used to categorise mood as: 0-7 ‘non-case’; 8-10
‘possible case’; and 11-21 for ‘definite case’ of depression
or anxiety [16]. For the main analyses, we defined
depression and anxiety ‘non-caseness’ as having a HADS
score of 0—7; and ‘caseness’ as having a HADS score of
8-21, as a cut-off score of 8 was found to be optimal for
best sensitivity and specificity [16]. A score of 8 or higher
is indicative of suffering from either anxiety or depression
[16]. Patients completed the validated Arabic version
of the HADS [17]. In addition, they answered questions
about whether they were currently in treatment for mental
diseases and whether they had been diagnosed previously
with depression or anxiety.

Data analysis

For each patient, the following categorical variables were
collected:
- Sex, marital status, occupation and socio-economic status.

- Comorbidity: diabetes, hypertension, coronary artery
disease, dyslipidemia, dysthyroidism, asthma and
chronic obstructive pulmonary disease (COPD).

- Lifestyle habits: smoking and alcohol consumption.

Similarly, the following quantitative variables were obtained

for each patient:

- Age, weight and height.
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- Biological data: total cholesterol level; LDL (Low
Density Lipoprotein) level; HDL (High Density
Lipoprotein) level; Triglycerides level and thyroid
hormone levels.

- Heart rate and respiratory rate, oximetry and spirometry data

- Score data: AHI, ESS and HADS.

Data analyses were conducted using IBM SPSS Statistics
Version 16 software. Means with standard deviations
were used to describe quantitative variables. Absolute
frequencies and percentages were used to describe
qualitative variables. A chi-square test or a Fisher’s exact
test were used to compare percentages of qualitative data
between groups of patients with or without depression
and anxiety. Student’s t-test was applied to compare
mean values of quantitative variables between groups of
patients with or without depression and anxiety. Analysis of
variance (ANOVA) was used to compare mean values of
quantitative variables by OSA severity groups. Pearson’s
coefficient was used to test the correlation between apnea
severity, anxiety and depression. The standard p threshold
of 0.05 was considered significant for all analyses.

The Binary logistic regression model was used to
identify independent predictors of psychiatric disorders.
Depression and anxiety were the two dependent
variables. The inclusion of independent variables in the
regression models was made when the significance level
was less than 0.2.

Ethical consideration

All subjects gave consent to participate in the study
after appropriate information was given. The study was
approved by the Ethics Committee of the A. Mami Hospital.

RESULTS

Eighty newly diagnosed OSA patients were included
in this study. The patients’ characteristics are shown
in Table 1. They were 28 men (35%) and 52 women
(65%) and their mean age was 54.83 + 13.12 yr.
Patients were aged more than 40 years in 90%, married
in 75% and employed in 50%. The most common
comorbidities were hypertension (60%), dyslipidemia
(43.8%), Type 2 diabetes (37.5%), coronary artery
diseases (CAD) (10%) and dysthyroidism (15%).
Obesity was present in 83.8% of all participants and
the mean BMI was 34.7+6.14 kg/m2. The ESS score
was 210 in 40%. The mean AHI score was 36.52+25
events/hour. Twenty one (26.2%) patients had mild
OSA, 6 (7.5%) had moderate, and 53 (66.3%) had
severe OSA. Table 2 shows that obesity, fatigue,
libido disorder, cognitive disorder and excessive
daytime sleepiness were more reported in severe
OSA, p value were respectively p=0.033, p=<10",
p=0.021, p=<10 ‘and p=0.04.
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Table 1. Patients characteristics and Comparison of variables according to the Apnea Hypopnea Index .

Number (%) Means £ SD AHI P-value
5-15 15-30 >30
N (%) N (%) N (%)
Age (yearr) - 54.83%13.12
Age < 40 8 (10) 4 (50.0) 1(12.5) 3 (37.5) 0.099
Age = 40 72 (90) 17 (23.6) 5(6.9) 50 (69.4)
Sex -
Male 28 (35) 6 (21.4) 2(7.1) 20 (71.4) 0.861
Female 52 (65) 15 (28.8) 4(7.7) 33 (63.5)
Marital status -
Married 60 (75) 16 (26.7) 3(5.0) 41(68.3) 0.349
Not Married 20 (25) 5(25.0) 3(15.0) 12 (60.0)
Occupation -
Employed 40 (50) 8 (20.0) 4(10.0) 28 (70.0) 0.386
Not employed 40 (50) 13 (32.5) 2 (5.0) 25 (62.5)
Comorbidity -
Hypertension 48 (60) 9(18.8) 4 (8.3) 35 (72.9) 0.178
Type 2 diabetes 30 (37.5) 4(13.3) 3(10.0) 23 (76.7) 0.120
Dyslipidemia 35 (43.8) 5(14.3) 3(8.6) 27 (77.1) 0.099
Coronary artery diseases 8 (10) 0 1(12.5) 7 (87.5) 0.225
Dysthyroidism 12 (15) 3(25.0) 0 9 (75.0) 0.114
BMI (kg/m2) - 34.7%6.14
BMI< 30 13 (16.2) 7 (53.8) 0 6 (46.2) 0.033
BMI = 30 (obesity) 67 (83.8) 14 (20.9) 6 (9.0) 47 (70.1)
Symptoms
Fatigue 47 (58.7) 3(6.4) 1(2.1) 43(91.5) <10*
Suicidal Ideas 8 (10) 1(12.5) 1(12.5) 6 (75.0) 0.466
Libido disorder 28 (35) 3(10.7) 1(3.6) 24(85.7) 0.021
cognitive disorder 49 (61.3) 3(6.1) 2(4.1) 24(89.8) <10®
Anhedonia 26 (32.5) 5(19.2) 1(3.8) 20(76.9) 0.364
ESS - 8.35%5.01
0-10 48 (60) 18(37.5) 5(10.4) 25 (52.1) 0.04
10-24 32 (40) 3(9.4) 1(3.1) 28 (87.5)
AHI 36.52+25
[5-15] 21 (26.2) - - - -
[15 —30[ 6 (7.5) - - - -
=30 53 (66.3) - - - -

AHI: Apnea-Hypopnea Index, BMI: Body mass index, ESS: Epworth Sleepiness Scale

Table 2. Depression and Anxiety data for women and men

Men Women p
N=28 N=52

HADS score of depression 539+3,71 9.79+464 10*

(mean)

Depression (n, %) 2(7.1%) 26(92.9%) 10+
Moderate depression (n,%) 1(5.9%) 16(94.1%) 1
Severe depression (n, %) 1(9.1%) 10(90.9%)

HADS score of anxiety 6.89 +3.37 10.67 +4.08 10*

(mean)

Anxiety, (n, %) 4(11.4%)  31(88.6%) 10+
Moderate anxiety (n,%) 4(15.4%) 22(84.6%) 0.553
Severe anxiety (n, %) 0 9(100%)

HADS: Hospital Anxiety and Depression Scale

528

Depression symptoms were present in 28 (35%) of
patients. Thirty five (43.8%) patients were positive for
anxiety symptoms. The mean HAD score of depression
and of anxiety were 9+4.8 and 9.5+4.23 respectively.

Both depressive and anxious OSA patients had more libido
disorder (p=0.011, p=0.0007; respectively), anhedonia (p=104,
p=10-*respectively) and suicidal ideas (p=0.002, p=0.019
respectively). They were less smokers (p=0.003, p=0.024
respectively) compared to patients without depression or
anxiety. Moreover, depressed OSA patients had lower socio-
economic condition (p=0.019) more coronary artery diseases
(p=0.019) and less cognitive disorder (p=0.005).



Comparison analysis between sexes revealed that women
demonstrated more severe levels of HADS-D score and
HADS-A score than men (p=10% p=10* respectively).

LATUNISIE MEDICALE - 2022 ; Vol 100 (n°07)

Depression and anxiety symptoms were more common in
women than in men (92.9% vs. 7.1%, p=10*for depressive
symptoms and 88.6% vs. 11.4%, p =10+ for anxiety) (Table 2).

Table 3. Univariate and multivariate analysis: Factors predicting depression in OSA patients.

Univariate regression

Multivariate regression

variable OR Cl 95% P value OR Cl1 95% P value

Sex (female) 7.407 0.806 — 66 0.078 11.433 1.188 — 110.029 0.035
Age 1.075 0.991 - 1.166 0.083

Low SES 7.432 0.701 — 78.759 0.096

Smoking 5.223 0.391 - 69.830 0.211

Coronary artery disease 21.770 1.855 — 255.472 0.014 39.587 2.444 — 641.183 0.010
Dyslipidemia 2.883 0.358 — 23.225 0.320

Fatigue 1.011 0.174 - 5.879 0.990

Cognitif disorder 1.278 0.180 — 9.055 0.806

Libido disorder 35.674 1.556 — 618.080 0.025 8.704 1.108 — 68.378 0.040
Anhedonia 57.109 7.627 — 427.640 10+ 75.016 8.980 — 626.688 10+

SES: socio-economic status, Cl: Confidence Interval, OR: Odds Ratio

Correlation analysis of the HADS-D and AHI showed no
significant correlations between the 2 parameters (r=0,095;
p=0,404) (Figure 2). The HADS-A was also not associated
with AHI (r=0,212; p=0,059) (Figure 3).
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Figure 3. Correlation between anxiety HAD score and AHI.

Female-sex (p=0.035), libido disorder (p=0.040), anhedonia
(p=10*) and coronary artery diseases (p=0.010) were identified
by the multivariate analysis as predictive factors for depression
in OSA patients (Table 3). Predictive factors for anxiety were
female-sex (OR=7.102; Cl95%=1.861-27.096; p=0.004) and
libido disorder (OR=4.093; Cl95%=1.249-13.412; p=0.02).

DISCUSSION

The first finding of our study is the prevalence of comorbid
depression and anxiety of newly diagnosed and untreated OSA
patients affecting 35 % and 43.8% of patients respectively.

Secondary, we found that female-sex and libido disorder

were the predictive factors for anxiety and depression in
OSA patients. Anhedonia and coronary artery diseases
also increase risk of depression in OSA patients.

The prevalence fluctuated considerably for both depression
(5-63%) [18] and anxiety (11-70%) [19] in patients with
OSA. In a recent meta-analysis published in 2018 [20], the
prevalence of depressive and anxious symptoms in OSA
patients were 35% and 32%, respectively.

Variations in depression and anxiety prevalence are affected
by the variability of the mood assessment methods [18].
These scales and questionnaires included [18], but were not
limited to, the Minnesota Multiphasic Personality Inventory
[21] (MMPI), Beck Depression Inventory [22] (BDI), Center
for Epidemiological Studies Depression Scale [23] (CES-D),
Hospital Anxiety and Depression Scale [24] (HADS),
the Profile of Mood States [25] (POMS), and the Zung
Depression Rating Scale [26] (ZDRS).

We opted for the use of the HADS in this study because its
Arabic version was validated. In addition, it is the easiest to
practice and it is dedicated to non-psychiatrists practitioners
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Variation of depression and anxiety prevalence can also
be explained by the overlap between mood alterations
and OSA-related symptoms [6,7]. OSA and depression
share a number of clinical symptoms, including fatigue,
EDS, and cognitive disorders. The particularity of cognitive
impairment in OSA patients is that they mainly affect
attention, executive function, and psychomotor speed [27].
OSA patients with depression may also have depressive
symptoms for years and yet remain undiagnosed [18].

The mixed findings among studies can be also explained
by differences in sample size, study population, sex
distribution and age [28]. In our study, depressive and
anxious patients were comparable to non depressive
and non anxious patients as regards age, BMI, and AHI
However, they showed significant differences as regard sex.
Femele-sex had more depression and anxiety symptoms
and was a predictive factor of these two pschychiatric
disorders. It is known that depressive or anxiety disorders
are more common in women [29,30] . Furthermore, women
with OSA are more likely to report these two diseases [31].
A large cross-sectional study (9,714 patients) conducted in
the United States found a similar prevalence of depression
in men (odds ratio [OR]=2.4) but even greater prevalence
in women with OSA (OR=5.2) compared to patients without
OSA [32]. High anxiety scores were observed in female
patients in several studies involving OSA patients [6,33] ,
which is consistent with our results. The question is whether
the high prevalence of depression or anxiety in women is
related to the impact of OSA or if it is related to intrinsic
characteristics of the sex. A sex differences in the clinical
spectrum of OSA was described, with females reporting
more frequently fatigue, perception of reduced mood and
quality of life, poor and bad sleep, and symptoms that
overlap depressive symptoms [6, 34].

Due to the fact that in our country the use of tobacco is less
prevalent among women than among men [35] smoking
attitude was less observed in patients with depressive and
anxious symptoms; predominantly women in our study
(92.9% and 88.6% respectively).

Depressed patients in our study had lower socio-economic
condition compared to those without depression. Depression
associated to OSA is more common in patients with poor
family support, who live alone, and have a lack of social
support [36]. OSA patients with depression had also more
CAD. In fact, people who are depressed have a high risk of
developing CAD [9,37,38] . In the other hand, the prevalence
of depression in patients with CAD has been estimated at
between 17% and 27% [39, 40]. High OSA morbidity with
CAD is reported [41,42]. However, there is a lack of studies
investigating mood problems in CAD patients with OSA.
In a recent study, Balcan et al. concluded that OSA was
associated with depressive mood in adults with CAD [43].

In addition to symptoms, OSA and depression share
various biological mechanisms and risk factors suggesting
a potential association between them [44].
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Biological theories on the pathophysiology and temporal
relationship between depression and OSA were suggested
to explain the strong association between the two diseases.
Some propose a unidirectional causal relationship because
poor sleep quality can easily affect mood and mental health.
Others suggest a bidirectional relationship explained by a
common pathophysiology affecting both depression and
upper airway dilator activity via increased proinflammatory
cytokines causing neural injury, or abnormalities in serotonin
uptake [7,45] .OSA was identified as an independent risk
factor for depression [46]. In two longitudinal studies, [47,
48] the odds for developing depression were increased 2.0-
fold (95% confidence interval [Cl]: 1.4-2.9) in participants
with mild OSA and 2.6-fold (95% ClI: 1.7-3.9) in those with
moderate to severe OSA.

It has been well established through various studies that
there is an association between OSA and depression [9] .
However, the relationship between anxiety and OSA is
unclear [19]. Anxiety may result from neuronal damage
that occurs during OSA [49,50].

Kumar et al. [49] observed permanent brain structural
abnormalities using magnetic resonance imaging in OSA
patients with anxiety. These changes were particularly
pronounced in the cerebral cortex, thalamus, hippocampus
and amygdale [49]. Yadav et al. [50] studied the metabolic
changes that occur in the insular cortex in patients with OSA
using proton spectroscopy and noted positive correlations
between the choline / creatine ratio (Cho / Cr) in the right
insular cortex on the one hand and the Beck Anxiety
Inventory score on the other, suggesting that the metabolic
abnormalities observed in these sites could contribute to
levels of higher anxiety.

As OSA is associated with symptoms such as fatigue and
the presence of a mood disorder, depression and anxiety
would be expected more common in severe OSA compared
to non severe OSA [51]. However conflicting results have
been produced by many studies regarding the association
between OSA severity and mental disorders [52]. In our
study, OSA severity did not contribute to depression. This
result was in line with several other studies which failed
to find an association between OSA severity and the
prevalence of depression [19,53,54,55,56,57]. This was in
contrast to the conclusions of an Australian study of 426
participants [58]. In this study, the prevalence of depressive
symptoms was associated positively to OSA severity.

Similarly to the findings of numerous studies [19,53,59],
the severity of OSA was not found to be related to the
HADS-A in our study. However, in a recent study, authors
concluded that symptoms of anxiety and depression
were associated negatively with OSA severity even after
adjusting for several relevant confounders [51]. Similar
to these findings, a French study including 825 elderly
patients reported a close to significant lower prevalence of
anxiety and reduced anti-anxiety treatment with increased
OSA severity [6]. The reason why these studies showed



opposite results concerning the relationship between
OSA severity and psychological symptoms is unclear. The
use of different mood scales may have had an impact. In
addition, a methodological limitation was noticed in many of
these studies which were based on small samples. Thus,
more large-scale OSA population studies are necessary to
elucidate further the relationship between OSA and mental
disorders. These studies may provide sufficient statistical
power and enable statistical adjustment for relevant
confounding factors (sex, age, smoking or alcohol use and
obesity) [52] known to have influence in the prevalence of
both OSA and mental disorders.

Most of the clinicians do not suspect depression or anxiety
when they explore patients referred with suspicion of OSA
resulting in delayed diagnosis [60]. Increased awareness
of the relationship between these mental disorders and
OSA and the appropriate use of assessment tools might
significantly improve diagnostic for both disorders. In our
study, we opted for the use of the Arabic version of the
HADS a well validated questionnaire for depression and
anxiety. It does not include questions about vegetative
symptoms such as sleep problems or fatigue often
present in somatic conditions such as OSA. It has been
validated as an accurate screening tool among patients
with suspicion of OSA [51, 61].

For efficient screening, it is ideal to target high-risk groups.
There is further data suggesting that certain patient
characteristics are predictive of developing depression in
OSA. Ishman et al. in a case-control study suggested higher
scores on ESS [62]. In a 1,327 Chinese patients with OSA,
predisposing factors for depressive status were single marital
status, AHI, hypoxemia, and reduced family and social
supports [36]. In our study, attention should be paid to female-
sex and libido disorder as a determinant of depressive and
anxious mood in OSA patients. Moreover, anhedonia and
CAD, was identified as a predictive factors of depression in
this population. The high prevalence of depressive states
in OSA patients encourages systematic exploration of their
thymic state. CPAP treatment was shown to be effective in
improving depression and neurocognitive functions in these
patients, even partially. Specialized care may be needed
in cases of residual anxio-depressive symptoms. Further
studies evaluating the evolution of depression and anxiety in
OSA Tunisian population are needed.

The present study has several strengths and limitations.
Our study clearly showed the importance of the psychiatric
component in OSA patients. To our knowledge, this is the
first study of the prevalence and the predictive factors
of depression and anxiety in OSA Tunisian population.
Another strength was that we opted for the use of the
validated Arabic version of the HAD scale.

However, our study has several limitations. First, this
work was conducted in a hospital setting, particularly in a
pulmonology department specializing in the management
of sleep disorders from which we recruited our patients.
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Therefore, patients with the most severe stages of OSA were
more likely to occur in our sample, while mild to moderate
OSA were under-represented. This prevented us from
generalizing our results to the rest of the population due to
the non-representativeness of our sample. Second, some
data which may influence our results were not consistently
available such as nocturia, insomnia, neck circumference,
visceral obesity and upper airway characteristics.

Finally, the use of polygraphy and not polysomnography, for
diagnosing OSA can underestimated AHI [63]. Itis possible
that this underestimation may be more pronounced in
patients with depression/anxiety, due to reduced sleep
efficiency among patients suffering from these disorders
usually accompanied with short sleep duration [51]. Third,
all patients were studied when they were hospitalized for
1 night. Hospitalization may have influenced the results.

In conclusion, our study demonstrated that depressive and
anxious symptoms are prevalent in OSA patients. However,
OSA severity did not contribute to depression and to anxiety.
The determinants of comorbid depressive and anxious
mood were female-sex and libido disorder. Anhedonia and
coronary artery diseases were also identified as predictive
factors of depression in this population.

Our findings may have important clinical implications. Due
to the high prevalence of depression and anxiety in patients
with OSA, depression and anxiety screening is important in
this population. We recommend standardizing the use of the
HADS for OSA patients, especially in sleep centers such
as our center, in order to detect any depressive or anxiety
disorders that may accentuate the clinical symptoms,
alter the quality of life of the patients and compromise the
treatment. We also recommend associating a psychologist
or even a psychiatrist in the management of OSA patients.

REFERENCES

1. Kang K, Seo JG, Seo SH, Park KS, Lee HW. Prevalence
and related factors for high-risk ofobstructive sleep apnea in
a large Korean population: results of a questionnaire-based
study. J Clin Neurol.2014;10:42-9.

2. Young T, Shahar E, Nieto FJ, Redline S, Newman AB,
Gottlieb DJ, et al. Predictors of sleep-disordered breathing
in community-dwelling adults: the Sleep Heart Health Study.
Arch Intern Med.2002;162:893-900.

3.  Kerner NA, Roose SP. Obstructive Sleep Apnea is linked to
depression and cognitive impairment: evidence and potential
mechanisms. Am J Geriatr Psychiatry. 2016;24(6):496-508.

4. Pack Al. Advances in sleep-disordered breathing. Am J
Respir Crit Care Med. 2006 ;173(1):7-15.

5. Kallianos A, Trakada G, Papaioannou T, Nikolopouloss
I, Mitrakou A, Manios E, et al. Glucose and arterial blood
pressure variability in obstructive sleep apnea syndrome.
Eur Rev Med Pharmacol Sci. 2013 ;17(14):1932-7.

6. Sforza E, de Saint Hilaire Z, Pelissolo A, Rochat T, Ibanez
V. Personality, anxiety and mood traits in patients with
sleeprelated breathing disorders: effect of reduced daytime
alertness. Sleep Med. 2002;3(2):139-45.

531



C. Harizi & al. -Prevalence of depression and anxiety in obstructive sleep apnea

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

532

Pan ML, Tsao HM, Hsu CC, Wu KM, Hsu TS, et al.
Bidirectional association between obstructive sleep apnea
and depression: A population-based longitudinal study.
Medicine (Baltimore).2016 ;95(37):e4833.

Nancy A. Kerner, Steven P. Roose, Obstructive Sleep Apnea
is linked to depression and cognitive impairment: evidence
and potential mechanisms, American Asso for GeriatPsy.
2016; ;(12) :19-21.

Jehan S, Auguste E, Pandi PSR, Jehan S, Auguste E, Pandi-
Perumal SR, et al. Depression, obstructive sleep apnea and
psychosocial health. Sleep Med Dis Int J. 2017;1(3):58-63.

Berry RB, Budhiraja R, Gottlieb DJ, Gozal D, Iber C, Kapur
VK, et al.; American academy of sleep medicine. Rules
for scoring respiratory events in sleep: update of the 2007
AASM manual for the scoring of sleep and associated
events. deliberations of the sleep apnea definitions task
force of the american academy of sleep medicine.J Clin
Sleep Med. 2012 ;8(5):597-619

Johns MW. Reliability and factor analysis of the Epworth
sleepiness scale. Sleep. 1992;15:376-81.

Johns M.W. Anew method for measuring daytime sleepiness:
The epworth sleepiness scale. Sleep. 1991;14:540-545.

World Health Organisation. Obesity: preventing and
managing the global epidemic: report of a WHO consultation,
Geneva. 2000. WHO Technical Report Series 894.

Zigmond AS, Snaith RP. The hospital anxiety and depression
scale. Acta Psychiatr Scand. 1983;67(6):361-70.

Snaith RP. The Hospital Anxiety and Depression Scale.
Health Qual Life Outcomes. 2003;1:1-4

Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity
of the hospital anxiety and depression scale. J Psychosom
Res. 2002;52:69-77.

Terkawi AS, Terkawi AS, Tsang S, AlKahtani GJ, Al-Mousa
SH, Al Musaed S, et al. Development and validation of Arabic
version of the Hospital Anxiety and Depression Scale. Saudi
J Anaesth. 2017;11(Suppl 1):S11-S18.

Ejaz SM, Khawaja IS, Bhatia S, Hurwitz TD. Obstructive
sleep apnea and depression: a review. Innov Clin Neurosci.
2011;8(8):17-25.

Saunamaki T, Jehkonen M. Depression and anxiety in
obstructive sleep apnea syndrome: a review. Acta Neurol
Scand.2007;116:277-88.

Garbarino S, Bardwell WA, Guglielmi O, Chiorri C, Bonanni
E, Magnavita N. Association of Anxiety and Depression in
Obstructive Sleep Apnea Patients: A Systematic Review and
Meta-Analysis.Behav Sleep Med. 2018 :1-23.

Gough HG. Diagnostic patterns on the Minnesota multiphasic
personality inventory. J Clin Psychol. 1946;2:23-37.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An
inventory for measuring depression. Arch Gen Psychiatry.
1961;4:561-571.

Weissman MM, Sholomskas D, Pottenger M, Prusoff
BA, Locke BZ. Assessing depressive symptoms in five
psychiatric populations: a validation study. Am J Epidemiol.
1977;106(3):203-214.

Chandarana PC, Eals M, Steingart AB, Bellamy N, Allen S.
The detection of psychiatric morbidity and associated factors
in patients with rheumatoid arthritis. Can J Psychiatry.
1987;32(5):356-361.

Lorr M, McNair DM, Droppleman LF Profile of Mood States™
(POMS) MHS Psychological Assessments and Services.
2004. [August 31, 2011]. http://www.mhs.com/product.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

aspx?gr=cli&prod=poms&id=overview.

Zung WW. A self-rating depression scale. Arch Gen
Psychiatry. 1965;12:63-70.

Ramos AR, Tarraf W, Rundek T, Redline S, Wohlgemuth WK,
Loredo JS et al. Obstructive sleep apnea and neurocognitive
function in a Hispanic/Latino population. Neurology 2015;
84:391-398.

Rasha Daabis, Heba Gharraf. Predictors of anxiety and
depression in patients with obstructive sleep apnea.
Egyptian Journal of Chest Diseases and Tuberculosis.2012;
61, 171-177.

Albert PR. Why is depression more prevalent in women?.J
Psychiatry Neurosci. 2015;40(4):219-221.

McLean CP, Asnaani A, Litz BT, Hofmann SG. Gender
differences in anxiety disorders: prevalence, course of
illness, comorbidity and burden of illness. J Psychiatr Res.
2011;45(8):1027-1035.

Brostrom A, Johansson P, Stromberg A, Albers J, Martensson
J, Svanborg E. Obstructive sleep apnoea syndrome—
patients’ perceptions of their sleep and its effects on their life
situation. J Adv Nurs. 2007;57:318-27.

Wheaton AG, Perry GS, Chapman DP, Croft JB. Sleep
disordered breathing and depression among US adults:
National Health and Nutrition Examination Survey 2005-
2008. Sleep. 2011;35:461-467.

Lee SA, Han SH, Ryu HU.Anxiety and its relationship
to quality of life independent of depression in patients
with obstructive sleep apnea. J Psychosom Res. 2015
Jul;79(1):32-6.

Rezaeitalab F, Moharrari F, Saberi S, Asadpour H,
Rezaeetalab F. The correlation of anxiety and depression
with obstructive sleep apnea syndrome. J Res Med Sci.
2014; 19:205-10.

Fakhfakh R, Hsairi M, Maalej M, Achour N, Nacef T. Tobacco
use in Tunisia: behaviour and awareness. Bull World Health
Organ. 2002;80(5):350-6.

Dai Y, Li X, Zhang X, Wang S, Sang J, Tian X, et al.
Prevalence and predisposing factors for depressive status
in chinese patients with obstructive sleep apnoea: a large-
sample survey. PLoS One. 2016;11(3):e0149939.

Loomba RS, Aggarwal S, Arora R. Depressive symptom
frequency and prevalence of cardiovascular diseases—
Analysis of patients in the national health and nutrition
examination survey. Am J Ther. 2015;22(5):382-387.

Pelletier R, Bacon SL, Arsenault A, Dupuis J, Laurin C,
Blais L, et al. Relative associations between depression and
anxiety on adverse cardiovascular events: does a history of
coronary artery disease matter? A prospective observational
study. BMJ Open. 2015;5(12):e006582.

Hoyos CM, Bartlett DJ, Phillips CL. Is Obstructive Sleep
Apnea a Risk Factor for Depression in Coronary Artery
Disease? Ann Am Thorac Soc. 2019 Jan;16(1):49-50.

Thombs BD, Bass EB, Ford DE, Stewart KJ, Tsilidis KK,
Patel U, et al. Prevalence of depression in survivors of acute
myocardial infarction. J Gen Intern Med. 2006;21:30-38.

Ali SS, Oni ET, Warraich HJ, Blaha MJ, Blumenthal RS,
Karim A. Systematic review on noninvasive assessment of
subclinical cardiovascular disease in obstructive sleep apnea:
new kid on the block. Sleep Med Rev. 2014;18:379-91

Vasheghani-Farahani A, Kazemnejad F, Sadeghniiat-
Haghighi K, Saadat S, Tavakolipoor P, Yazdani T. Sleep
apnea and coronary artery disease. Caspian J Intern Med.
2018;9(3):276-282.



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Balcan B, Thunstrom E, Strollo PJ Jr, Peker Y. Determinants
of depressive mood in coronary artery disease patients
with obstructive sleepapnea and response to continuous
positive airway pressure treatment in non-sleepy and
sleepyphenotypes in the RICCADSA cohort.J Sleep Res.
2019 ;28(4):e12818.

Harris M, Glozier N, Ratnavadivel R, Grunstein
RR.Obstructive sleep apnea and depression. Sleep Med
Rev.2009;13:437-44.

Xu J, Pang K. P, Rotenberg B. Should patients with
obstructive sleep apnea be screened for depression?
Laryngoscope. 2019;129(8):1729-1730

Kerner NA, Roose SP. Obstructive Sleep Apnea is linked to
depression and cognitive impairment: evidence and potential
mechanisms. Am J Geriatr Psychiatry. 2016;24(6):496-508.

Chen YH, Keller JK, Kang JH, Hsieh HJ, Lin HC. Obstructive
sleep apnea and the subsequent risk of depressive disorder:
a population-based follow-up study. J Clin Sleep Med. 2013;
9:417-423.

Peppard PE, Szklo-Coxe M, Hla KM, Young T. Longitudinal
association of sleep-related breathing disorder and
depression. Arch Intern Med. 2006; 166:1709-1715.

Kumar R, Macey PM, Cross RL, Woo MA, Yan-Go FL,
Harper RM. Neural alterations associated with anxiety
symptoms in obstructive sleep apnea syndrome. Depress
Anxiety. 2009;26:480-91.

Yadav SK, Kumar R, Macey PM, Woo MA, Yan-Go FL,
Harper RM. Insular cortex metabolite changes in obstructive
sleep apnea. Sleep. 2014;37:951-8.

Bjorvatn B, Rajakulendren N, Lehmann S, Pallesen
S. Increased severity of obstructive sleep apnea is
associated with less anxiety and depression. J Sleep Res.
2018;27(6):e12647.

BaHammam AS, Kendzerska T, Gupta R, Ramasubramanian
C, Neubauer DN, Narasimhan M. Comorbid depression in
obstructive sleep apnea: an under-recognized association.
Sleep Breath. 2016 ;20(2):447-56.

Kjelsberg FN, Ruud EA, StavemK. Predictors of symptoms
of anxiety and depression in obstructive sleep apnea. Sleep
Med.2005;6:341-6.

Ye L, Liang Z, Weaver TE. Predictors of health-related
quality of life in patients with obstructive sleep apnoea. J Adv
Nurs. 2008;63:54—63.

Kezirian EJ, Harrison SL, Ancoli-Israel S, Redline S, Ensrud
K, Goldberg AN, et al. Behavioral correlates of sleep-
disordered breathing in older men. Sleep. 2009;32:253-61.

McCall WV, Harding D, O’Donovan C. Correlates of
depressive symptoms in patients with obstructive sleep
apnea. J Clin Sleep Med. 2006;2:424-6.

AsghariA, Mohammadi F, Kamrava SK, Tavakoli S, FarhadiM.
Severity of depression and anxiety in obstructive sleep apnea
syndrome. Eur Arch Otorhinolaryngol.2012;269:2549-53.

Edwards C, Mukherjee S, Simpson L, Palmer LJ, Aimeida
OP, Hillman DR. Depressive symptoms before and after
treatment of obstructive sleep apnea in men and women. J
Clin Sleep Med.2015;11:1029-1038.

Macey PM, Woo MA, Kumar R, Cross RL, Harper RM.
Relationship between obstructive sleep apnea severity and
sleep, depression and anxiety symptoms in newly-diagnosed
patients. PLoS One. 2010 ;5(4):e10211.

Shoib S, Malik JA, Masoodi S. Depression as a Manifestation
of Obstructive Sleep Apnea. J Neurosci Rural Pract.
2017;8(3):346-351.

61.

62.

63.

LATUNISIE MEDICALE - 2022 ; Vol 100 (n°07)

Law M, Naughton M. T, Dhar A, Barton D, Dabscheck E.
Validation of two depression screening instruments in a
sleep disorders clinic. J Clin Sleep Med. 2014; 10: 683-688

Ishman SL, Cavey RM, Mettel TL, Gourin CG. Depression,
sleepiness and disease severity in patients with OSA.
Laryngoscope. 2010;120:2331-2335.

Nerfeldt P, AokiF, Friberg, D. Polygraphy vs. polysomnography:
missing osas in symptomatic snorers—a reminder for clinicians.
Sleep Breath.2014;18: 297-303.

533



