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Abstract

Objective: Obstructive sleep apnea syndrome (OSAS) is a common 
sleep-related breathing disorder. Continuous positive airway pressure 
(CPAP) therapy is the most effective OSAS treatment; however, 
adherence to CPAP therapy is problematic with psychological symptoms 
and other sleep disorders. We investigated whether a difference existed 
between device compatibility of patients with OSAS who applied to the 
sleep outpatient clinic during the Coronavirus disease-2019 (COVID-19) 
pandemic and normalization process and those who applied during pre-
epidemic period.
Materials and Methods: This study was a retrospective study. Patients 
with OSAS who applied to the sleep disorders center for device control 
between March 27, 2020 and July 1, 2020 and who used a device for at 
least one year were included. CPAP adherence time during this period 
and the same period in 2019 were compared.
Results: This study included 190 patients. Regarding the usage times of 
the device, the average usage time before the pandemic was 5.3±0.6 
hours, whereas after the pandemic, it was 4.5±0.9 hours. The device 
usage time of 54 patients was over four hours before the pandemic; 
however, it decreased to under four hours after the pandemic. 
Regarding insomnia, anxiety, and circadian rhythm disorder, there was 
a significant difference between patients with adequate device use times 
and patients with inadequate device use times.
Conclusion: During the COVID-19 pandemic period, additional sleep 
disorders, such as insomnia, circadian rhythm disorder, nightmare 
disorder, and psychological problems, like anxiety symptoms, were 
expeienced by patients with OSAS. These added sleep and psychological 
problems affected the device compatibility of patients with OSAS. 
Knowing the problems that may arise during the COVID-19 pandemic 
process and conducting studies on these issues will help patients with 
OSAS, a risky group, improve device compliance.
Keywords: COVID-19, CPAP adherence, obstructive sleep apnea, 
pandemic

Öz

Amaç: Obstrüktif uyku apne sendromu (OUAS), yaygın görülen uyku 
ile ilişkili bir solunum bozukluğudur. Sürekli pozitif hava yolu basıncı 
(CPAP) tedavisi, OUAS’nin en etkili tedavisi olmakla birlikte, psikolojik 
semptomlar ve diğer uyku bozuklukları varlığında CPAP tedavisine 
uyumda güçlükler yaşanabilmektedir. Biz de çalışmamızda, Koronavirüs 
hastalığı-2019 (COVID-19) pandemisi ve normalleşme sürecinde OUAS 
hastalarının cihaz uyumluluğunda salgın öncesi döneme göre farklılık 
olup olmadığını araştırmayı amaçladık.
Gereç ve Yöntem: Araştırmamız retrospektif olgu-kontrol çalışması olup 
çalışmaya 27.03.2020-01.07.2020 tarihleri arasında uyku polikliniğine 
cihaz kontrolü için başvuran ve en az 1 aylık cihaz kullanım süresi olan 
190 OUAS hastası dahil edilmiştir. COVID-19 pandemi-normalleşme 
süreci ile pandemi öncesindeki ortalama CPAP kullanım süreleri 
karşılaştırılmıştır.
Bulgular: Cihaz kullanım sürelerine bakıldığında pandemi öncesi 
ortalama kullanım süresi 5,3±0,6 saat iken pandemi sonrası ortalama 
cihaz kullanım süresi 4,5±0,9 saatti. Elli dört hastanın cihaz kullanım 
süresi pandemi öncesi 4 saatin üzerindeyken, pandemi sonrası 4 saatin 
altına düşmüştü. Yeterli cihaz kullanım süresi olan hastalarla yetersiz 
cihaz kullanım süresi olan hastalar karşılaştırıldığında, aralarında insomni, 
anksiyete ve sirkadyen ritim bozukluğu açısından anlamlı fark olduğu 
görüldü.
Sonuç: OUAS hastalarına COVID-19 pandemi döneminde insomni, 
sirkadyen ritim bozukluğu, kabus bozukluğu gibi uyku bozuklukları 
eklenmiştir. Eklenen bu uyku bozukluklarının, OUAS hastalarının cihaz 
uyumunu etkilediği gözlenmiştir. 
Anahtar Kelimeler: COVID-19, CPAP uyumu, obstrüktif uyku apne, 
pandemi
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Introduction

Coronavirus disease-2019 (COVID-19) pandemic is a virus 
outbreak that occurred on December 1, 2019, in China. The 
transmission rate of the virus increased in mid-January 2020 
and spread to the whole world. Pandemic affects both physical 
health and human psychology, also it affects the mental health 
and wellbeing of the uninfected community (1,2). Studies 
previously conducted during severe acute respiratory syndrome 
(SARS) infection have shown that stress, anxiety, and depressive 
complaints increased in the general population during the 
infection process (3). During the SARS-CoV-19 pandemic, it 
has been shown that daytime functionality and nighttime sleep 
are affected due to medical or social isolation, adding working 
remotely at home, distance education at home, decreased 
social communication, and health-related concerns (4). This 
situation causes psychiatric illnesses and sleep disorders or the 
advance of previous disorders.
Obstructive sleep apnea syndrome (OSAS) is the most 
common sleep-related breathing disorder. This disease is 
often accompanied by hypertension, diabetes, cardiovascular 
disease, and obesity. Obstructive apneic events; oxidative stress 
triggers sympathetic activation and inflammation, leading to 
the onset and progression of cardiac, vascular, metabolic, and 
cerebrovascular diseases (5,6). Intermittent hypoxia increases 
hypoxemic stress and causes reactive oxygen molecules to be 
released (7). In studies conducted with patients with OSAS, 
pro-inflammatory cytokines such as TNF-alpha and interleukin 
(IL)-6, IL-8, high levels of nuclear factor kappa B showed that 
inflammation plays a role in OSAS (8). 
The most effective treatment of OSAS is continuous positive 
airway pressure (CPAP) therapy. With CPAP treatment, symptoms 
such as snoring, excessive sleepiness, morning headache, 
concentration and attention deficit, memory problems, 
and mood changes improve. There is a decrease in insulin 
resistance, stroke, hypertension, and cardiovascular disease 
risks (9). Also, it provides a decrease in traffic accidents and 
an increase in work efficiency (9). As the rate of CPAP usage, 
which has such significant effects, increases, its effectiveness 
increases; it is intended to use more than 4 hours a night 
(10,11). However, less than half of those use CPAP within the 
recommended period (12). Compliance with device therapy can 
be problematic, especially in some groups. It was observed that 
CPAP compliance decreased in the presence of an additional 
psychiatric disorder or other sleep disorder (13). Studies 
in patients with post-traumatic stress disorder (PTSD) have 
shown the relationship between anxiety and depression and 
low device compliance (14,15). Insomnia, sleep divisions, and 
recurrent arousals can affect CPAP compliance (16). Poor sleep 
quality, nightmares, mask-related problems, claustrophobia are 
other factors associated with low CPAP compliance. Therefore, 
psychiatric disorders and sleep disorders arising in the COVID-
19 pandemic process are thought to affect CPAP compliance. 
Stopping PAP titration device usage during a pandemic may 
cause both psychological and physical changes during social 
isolation. However, it is very important to continue to use 

PAP titration effectively, especially in people with an increased 
workload, who continue driving a car and working with the 
device during a pandemic (17).
In our study, we aimed to investigate whether there is a 
difference in device compatibility of the OSAS patients who 
applied to the sleep outpatient clinic during the COVID-19 
pandemic and normalization process compared to the pre-
epidemic period.

Materials and Methods

This retrospective study was performed at the Sleep Disorders 
Center of the University of Health Sciences Turkey, Erenköy 
Mental and Neurological Diseases Training and Research 
Hospital. All study procedures were approved by the Local 
Ethics Committee and are compliant with the Declaration 
of Helsinki (no: 25, date: 06.07.2020). Because the study 
was retrospective, informed consent was not obtained from 
patients, but patient identification information was hidden.
In sleep disorders outpatient clinic, all of the admitted patients 
with the complaints of sleep-related breathing problems fill out 
Berlin questionnaire (18), the patient health questionnaire-9 
(PHQ-9), the general anxiety disorder-7, and PHQ-15 scale (19). 
These scales are well- established instruments for screening for 
symptoms of depression, generalized anxiety, and somatization 
respectively, scores of which 5-9: Mild, 10-14: Moderate, ≥15: 
Severe anxiety symptoms. In our study, we accepted a score of 
five and above as the presence of related symptoms. If OSAS 
is suspected according to answers of Berlin questionnaire, the 
patients have a full night polysomnography (PSG). The patient 
who has >5 apnea-hypopnea index (AHI) is diagnosed with 
OSAS. When AHI >15 or AHI between 5-15 with high Epworth 
score or additional systemic disease like hypertension, diabetes 
mellitus etc. or a history of stroke, the patient has a second full 
night PSG with positive airway pressure (PAP) titration device 
to determine the appropriate device and pressure. Then the 
patients are followed at our outpatient clinic for clinical recovery 
and device adherence periodically.
In this study, we have included the patients who were diagnosed 
as OSAS according to PSG applied at our sleep disorders center 
and under treatment with PAP device before pandemic for 
at least 1 year. We have compared the device adherence of 
the patients before COVID-19 pandemia and between the 
date of the first COVID-19 patient diagnosed at 27.03.2020 
and the end of the curfew date at 01.07.2020. Patients with 
OSAS who never used a device or used irregularly or had a 
device use period of less than 1 year were excluded. Medical 
records included patients’ age, gender, PSG results, psychiatric 
symptoms, other sleep disorders, device usage times. CPAP 
adherence during the same period in the year of 2019 was 
documented also. 

Statistical Analysis

Statistical analysis was performed using SPSS for Windows 
(version 20.0; SPSS Inc, Chicago, Illinois). The Kolmogorov-
Smirnov test was used to determine whether the data were 
normally distributed. Continuous data were expressed as mean 
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± standard deviation or median (interquartile range) while 
categorical data were presented as the number of patients and 
percentages. Student t-test or Mann-Whitney U test was used to 
compare parametric and non-parametric continuous variables, 
respectively. Pearson chi-square and Fisher’s Exact tests were 
used for statistical evaluation of the categorical variables. 
Logistic regression analysis was performed to determinate the 
predictors of device adherence. A p-value <0.05 was considered 
statistically significant.

Results

A total of 190 patients were included in our study. One 
hundred-fifty five of the patients were male (81.6%) and 35 
were female (18.4%). The average age of the patients was 
50.2±11.8. According to the PSG results, mean AHI values were 
44.3±26.4. Considering the usage times of the device, the 
average usage time before the pandemic was 5.3±0.6 hours, 
while the average device usage time after the pandemic was 
4.5±0.9 hours. While the device usage time of 54 patients was 
over 4 hours before the pandemic, it was below 4 hours after 
the pandemic. Patients were divided into two groups such as 
patients with inadequate usage time (whose device usage time 
was <4 hours) and patients with adequate usage time (whose 
device usage time ≥4 hours). There was no difference in age 
and gender between the groups. When patients with adequate 
device usage time and patients with inadequate device usage 
time were compared, there was a significant difference between 
them in terms of age, gender, and mask problems. Insomnia 
and circadian rhythm disturbances were more common in the 
group with insufficient device compatibility (Table 1). 
When examined in terms of psychiatric problems, anxiety 
and somatic symptoms were significantly higher in the group 
with insufficient device compatibility (Table 2). Multivariate 
logistic regression analysis was performed to determinate the 
predictors of device adherence. Presence of insomnia, circadian 
rhythm disturbances, and anxiety symptoms were independent 
predictors of device adherence (Table 3).

Discussion

In large cohort studies reported from China and Italy, people 
with COVID-19 infection had high comorbidity of hypertension, 
diabetes, and heart disease. These characteristics are often 

found in OSAS also. Approximately one-fourth of patients 
who have had COVID-19 pneumonia and developed intensive 
care need have a history of OSAS (20). Hypoxemia during 
sleep in both OSAS and obesity hypoventilation syndrome 
increases hypoxemia in COVID-19 pneumonia. It is thought 
that hypoxemia is deeper and cytokine storm develops in OSAS 
patients, especially accompanied by obesity (7). Furthermore, 
there are as yet unexplored potential mechanistic links between 
an imbalance of the angiotensin II receptor and angiotensin II 
converting enzyme (ACE2) and severe COVID-19 infections, 
which may also apply in sleep related breathing disorder (21). 
In OSAS patients, the cytokine storm may worsen COVID-19 
pneumonia; acute respiratory distress syndrome (ARDS) and 
multi-organ failure may develop. ARDS is high in OSAS patients 
accompanied by obesity (22).
CPAP is an effective treatment of OSAS. Patients who 
use CPAP for more than 4 hours a night, more than 
70% of the days using CPAP, are considered compatible 
with the treatment (23). However, half of the patients 
experience device compatibility problems (24). Many factors 
affect device compatibilities, such as mask problems, the 
presence of other sleep disorders, and psychological state. 
It is thought that many situations such as measures taken 
throughout the country during the COVID-19 pandemic, 
isolation, quarantine, digital work environments may have 
directly or indirectly affected device compatibility. In previous 
studies, low CPAP compliance has been shown in PTSD and 
additional sleep disorders (25). Different results were found 
in two studies on device compatibility during the COVID-
19 pandemic process. Attias and colleagues evaluated 
device compatibility in the first month of the COVID-19 
pandemic of 7.485 patients with OSAS; the usage time 
increased from 386 minutes before the pandemic to 401 
minutes. They attributed this to conditions such as the fear 
of hospitalization, staying at home, not being exposed to air 
pollution, and reduced work stress due to cardiovascular risk 
factors in most OSAS patients (26). However, Batool-Anwar 
et al. (27) found no differences in hours of PAP use or self-

Table 1. Comparison of the socio-demographic and clinical 
characteristics between groups

Inadequate 
device 
adherence
(n=54)

Adequate 
device 
adherence
(n=136)

p

Age (years) 50.7±11.2 50.0±12.1 0.730

Gender (male) 47 (87) 108 (79.4) 0.300

Mask problem 3 (5.6) 3 (2.2) 0.354

Nightmare disorder 3 (5.6) 1 (0.7) 0.070

Insomnia 14 (25.9) 2 (1.5) <0.001

Circadian rhythm disorder 11 (20.4) 6 (4.4) 0.001

Table 2. Comparison of the psychiatric symptoms between groups 

Inadequate 
device 
adherence
(n=54)

Adequate 
device 
adherence
(n=136)

p

Depressive symptoms 1 (1.9) 0 0.284

Anxiety symptoms 12 (22.6) 6 (4.4) <0.001

Somatic symptoms 3 (5.6) 1 (0.7) 0.070

Table 3. Multivariate logistic regression analysis to determinate 
predictors of device adherence

Odds 
ratio

95% 
confidence 
interval

p

Insomnia 23.055 4.842-109.742 <0.001

Circadian rhythm disorder 4.037 1.221-13.349 0.022

Anxiety symptoms 4.963 1.575-15.644 0.006
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reported sleep duration between before and after COVID-
19 pandemic. They found that there was an increase in the 
number of patients with insomnia after the lockdown (27). 
In our study, the average duration of use, which was 5.3±0.6 
hours before the COVID-19 pandemic, decreased to 4.5±0.9 
hours after the pandemic.
Researchers in China investigated the psychological effects 
of the general population in the first phase of the COVID-19 
outbreak. They found that 53.8% of respondents rated the 
psychological impact of the outbreak as moderate or severe, 
16.5% reported moderate to severe depressive symptoms, and 
28.8% reported moderate to severe anxiety symptoms (28). In 
our study, it was observed that depressive symptoms, anxiety 
symptoms, and somatic complaints were added in the COVID-
19 pandemic process in OSAS patients. One study examined 
the relationship between personal social capital scale-16 and 
sleep quality in individuals who isolated themselves during 
the COVID-19 outbreak (1). It has been shown that anxiety 
is associated with stress and decreased sleep quality, and the 
presence of anxiety and stress reduces the positive effects of 
social capital on sleep quality. In a study conducted on 1.250 
healthcare workers in China, 50.4% of the participants were 
found to have depression, 44.6% anxiety, and 34.0% insomnia 
(29). In our study, new insomnia cases were detected during the 
COVID-19 epidemic period.

Conclusion

In OSAS patients, sleep disorders such as insomnia, circadian 
rhythm disorder, nightmare disorder, depressive symptoms, 
and anxiety symptoms were observed during the COVID-19 
pandemic period. These added complaints affected the device 
compatibility of OSAS patients. Being aware of the problems 
that may arise during the COVID-19 pandemic process and 
conducting studies on these issues will help the device 
compliance of patients with OSAS, a risky group.
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