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Abstract

Öz

Objective: Sleep is important for metabolism and the immune system.
Disturbed sleep may be a risk factor for poor recovery from diseases.
Coronavirus disease-2019 (COVID-19) pneumonia has been the most
common cause of hospitalization in the last year. This study aimed
to evaluate the sleep quality of hospitalized patients with COVID-19
pneumonia and the factors that affect their sleep quality.
Materials and Methods: This cross-sectional study included patients
with COVID-19 pneumonia who were hospitalized at a pandemic
clinic. The demographic data, symptoms, laboratory parameters,
and hospitalization duration were evaluated. After the first night of
admission, the patients completed Pittsburgh sleep quality index (PSQI)
and hospital anxiety and depression scale (HADS).
Results: This study included 105 patients, of whom 55 were with
mild-moderate pneumonia and 50 with severe pneumonia. The mean
value of the total PSQI score was 8.43±2.03 in the non-severe group
and 12.64±2.24 in the severe group. Positive correlations were found
between the total PSQI score and age, HAD-A score, HAD-D score,
length of hospital stay, and ferritin. Negatively significant correlations
were found between the PSQI score and leukocyte count, lymphocyte
count, albumin, and oxygen saturation. Independent factors, such as
disease severity, HADS scores, oxygen saturation, and dyspnea, were
associated with the total PSQI score (R2=0.630).
Conclusion: Patients who are hospitalized with COVID-19 pneumonia
had poor sleep quality. Sleep quality was affected by disease severity.
Anxiety and depression levels, oxygen saturation, and dyspnea are
associated with sleep quality in these patients.
Keywords: COVID-19 pneumonia, sleep quality, anxiety, depression,
hospitalization

Amaç: Uyku, metabolizma ve bağışıklık sistemi için önemlidir. Kötü
uyku, hastalıkların zayıf iyileşmesi için bir risk faktörü olabilir. Koronavirüs
hastalığı-2019 (COVID-19) pnömonisi son bir yılda en sık hastaneye
yatış nedeni olan enfeksiyondur. Bu çalışmanın amacı, hastanede yatan
COVID-19 pnömonili hastaların uyku kalitesini değerlendirmek ve
etkileyen faktörleri belirlemektir.
Gereç ve Yöntem: Çalışmamız, pandemi kliniğinde yatan COVID-19
pnömonili hastaları içeren kesitsel bir çalışmadır. Demografik veriler,
semptomlar, enflamasyon belirteçleri, hastanede kalış süresi, anksiyete
ve depresyon durumu değerlendirilmiştir. Katılımcılara, hastaneye
yatışlarının ertesi gününde Pittsburgh uyku kalitesi indeksi (PUKİ) ve
hastane anksiyete ve depresyon ölçeği (HADS) uygulanmıştır.
Bulgular: Çalışmaya 105 gönüllü hasta dahil edildi. Elli beşi hafif-orta
pnömonili, 50’si ağır pnömonili hastalardı. Toplam PUKİ puanının
ortalama değeri şiddetli olmayan grupta 8,43±2,03, şiddetli grupta
12,64±2,24 olarak saptandı. Toplam PUKİ puanı ile yaş, HAD-A skoru,
HAD-D skoru, hastanede yatış süresi ve ferritin arasında pozitif yönde;
lökosit sayısı, lenfosit sayısı, albümin ve oksijen satürasyonu arasında
negatif yönde anlamlı korelasyon bulundu. Hastalık şiddetinin, HADS
skorlarının, oksijen satürasyonunun ve dispnenin, toplam PUKİ puanını
etkilediği saptandı (R2=0,630).
Sonuç: COVID-19 pnömonisi ile hastaneye yatırılan hastaların uyku
kalitesi kötüdür. Uyku kalitesi hastalık şiddetinden etkilenmektedir. Bu
hastalarda anksiyete ve depresyon düzeyleri, oksijen satürasyonu ve
dispne uyku kalitesi ile ilişkilidir.
Anahtar Kelimeler: COVID-19 pnömonisi, uyku kalitesi, anksiyete,
depresyon, hospitalizasyon

Introduction

and creates changes in the state of consciousness and is also

Sleep is very important for the maintenance of both physiological
and psychological well-being of the individual. Sleep is a form
of rest that can be interrupted by stimuli of different degrees

a necessity for a healthy and long life where the body renews
itself (1). Sleep-wake cycle of hospitalized patients is variable.
Their circadian rhythms are disrupted. Sick individuals have
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decreased sleep quality which adversely affecting their illness
and health conditions (2). An association has been reported
between sleep quality of hospitalized patients and functional
improvement during the first 3 months after discharge and
increased mortality risk within a year (3,4). Sleep disturbance
may be a risk factor for late recovering from hospitalizations
(5) or prolonged hospital stay depending on the severity of the
disease may impair sleep quality.
Millions of people have been affected by the Coronavirus
disease-2019 (COVID-19) that was caused by the severe acute
respiratory syndrome-coronavirus-2. It has been shown that
the novel infectious diseases, such as severe acute respiratory
syndrome have effects on sleep by increasing anxiety, depression,
and stress levels in the general population (6).
The Pittsburgh sleep quality index (PSQI) is a well-known
questionnaire to determine sleep disturbances in adults (7).
PSQI is commonly used for monitoring the sleep over the past
one month. The hospital anxiety and depression scale (HADS) is
a self-assessment scale that was developed for determining the
risk of anxiety and depression in patients with somatic diseases
(8).
There are some typically changes in laboratory parameters of
patients with COVID-19 pneumonia. Inflamatory markers such
as C-reactive protein (CRP), procalcitonin and serum ferritin,
haematological parameters such as white blood cell (WBC)
count, lymphocyte count and coagulation markers such as
D-dimer have been associated with the disease severity and
prognosis (9).
Sleep impairment was reported frequent in patients with COVID19 (10), that may be due to isolation, physical discomfort,
and psychological factors such as fear, anxiety or depression
(11). Poor sleep quality during hospitalization in COVID-19
patients was reported as associated with a slow recovery from
lymphopenia and an increased need for intensive care (12).
The aim of this study was to evaluate the sleep quality and the
factors affecting the sleep quality of hospitalized patients with
COVID-19 pneumonia.

Materials and Methods
This study was performed in accordance with the Declaration of
Helsinki and was approved by the Muğla Sıtkı Koçman University
Human Research Ethics Committee (protocol number: 200179,
decision no: 150). All patients provided signed informed
consent to participate in the study.
Patients with COVID-19 pneumonia who were hospitalized at
pandemic clinic of Muğla Sıtkı Koçman University Education
and Training Hospital between 15 July-15 October 2020 were
included. Adult patients over the age of 18 who had accepted
to participate in were enrolled to the study. The patients who
had any diagnosed sleep related disorders, neurological and
psychiatric diseases were excluded. This is a cross-sectional
study. The demographic data (age, gender, occupation,
smoking, comorbidity, body mass index), symptoms, laboratory
parameters within 24 h of admission and length of hospitalization
stay were recorded. The patients completed PSQI and HADS
after the first night of admission for minimalizing the hospital
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factors (e.g., light exposure, sound exposure, and disturbance
by staff) that could be the reason of poor sleep quality during
hospitalization.
The questionnaires were performed face to face in patients’
room. Clinicians wore personel protective equipments and
the patients wore surgical masks during the survey which took
maximum 15 minutes.
The PSQI questionnaire that consisted of seven parts a total of
18 items, including sleep quality, sleep duration, sleep latency,
habitual sleep efficiency, sleep disturbances, use of sleeping
medications, and daytime dysfunction was used to measure the
sleep quality of the patients. Each part was scored from 0-3, and
the total score ranged from 0-21. A high score is accepted as
indicating poor sleep quality (13).
The HADS translated to Turkish, validity and reliability study
has been done (14). It has anxiety (HAD-A) and depression
(HAD-D) subscales. Totally contains 14 questions. Seven of
them (odd numbers) measures anxiety and the other seven
(even numbers) measures depression. It provides a quadruple
Likert type measurement. According to the results of the study
performed in Turkey, the subscale cut-off score for anxiety was
10/11, the subscale cut-off score for depression was 7/8. The
scores above these are considered as risk group. The lowest
score can be obtained from both subscales is 0, while the
highest score is 21.
Statistical Analysis
Data analysis was done by the SPSS program version 23.0.
The sample sizes required for independent sample t-test and
chi-square tests by using the G-Power software at medium
effect size. Patients with COVID-19 pneumonia were divided
into two groups. Patients who had the value of SpO2 under
94% on room air, a ratio of arterial partial pressure of oxygen
to fraction of inspired oxygen (PaO2/FiO2) below 300 mm
Hg, respiratory frequency over 30 breaths per minute, or lung
infiltrates more than 50% were considered as severe. Individuals
who had any of the various signs and symptoms of COVID-19
(e.g., fever, cough, sore throat, malaise, headache, muscle pain,
nausea, vomiting, diarrhea, loss of taste and smell), dyspnea,
or abnormal chest imaging with the value of SpO2 over 94%
considered as non-severe.
Descriptive statistics in the form frequencies and percentages
were used to describe the demographics. Means and standard
deviations (mean ± standard deviation) were analyzed by a
t-test if the data showed normally distribution) and MannWhitney U test. Chi-square test was used for categorical
data. The relationships between parameters were calculated
with correlation coefficient. Normally distributed data were
calculated with the Pearson Correlation Coefficient, Spearman
Rank Correlation was used to calculate the data that did not
show normal distribution. To determine the factors affecting
sleep quality in 105 patients with COVID-19 pneumonia, the
relationship between total PSQI score and the other parameters
was examined. Logistic regression analysis was used to identify
parameters that affect PSQI. P<0.05 was accepted as the level
of significance.
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Results
One hundred-five individuals from the patients, who were
treated at the covid ward in Muğla Sıtkı Koçman University
Training and Research Hospital during the period of 15 July
2020 to 15 October 2020, agreed to participate in the study.
Fifty-five of the patients had non-severe COVID-19 pneumonia,
50 of the patients had severe COVID-19 pneumonia. The
demographic data of the participants is shown in Table 1.
Patients with non-severe COVID-19 pneumonia were younger
than the patients with severe infection. The number of male
individuals were higher in patients with severe COVID-19
pneumonia. Alcohol use and hypertension were more common
in the severe group. Dyspnea and gastrointestinal symptoms
such as diarrhea and abdominal pain were more frequent in
the severe COVID-19 pneumonia whereas anosmia was more
frequent in the non-severe group. The clinical features of the
patients are summarized in Table 1. HAD-A and HAD-D scores
in patients with severe COVID-19 pneumonia were significantly
higher than the non-severe group (Table 2). The total PSQI
questionnaire score of the study patients was 10.43±2.99 (6.0017.00) and it was was significantly higher in the severe patients.
The comparison of sub-scales of the PSQI questionnaire were
shown in Table 2. Laboratory parameters associated with
inflammation and coagulation were higher whereas the WBC
and lymphocyte counts and albumin were lower in nonsevere COVID-19 pneumonia patients (Table 3). The total PSQI
score of the patients with COVID-19 pneumonia had positive
correlations with both HAD-A and HAD-D scores. There were

significant correlations between total PSQI score and age,
hospitalization day and ferritin. There were significant negative
correlations between total PSQI score and WBC, lymphocyte,
albumin and oxygen saturation. However, total PSQI score had
no significant correlations between age, body mass index (BMI),
comorbidity, smoking. Correlations between total PSQI score
and factors affecting sleep quality are summarized in Table 4.
Total PSQI score was significantly associated with HAD-A, HADD, oxygen saturation, hospitalization time, disease severity and
dyspnea (R2=0.630). Multiple regression analysis results were
shown in Table 5.

Discussion
In our study, the sleep quality of patients hospitalized with
COVID-19 was poor. Hospital depression and anxiety scores of
the patients with COVID-19 pneumonia were high. We found
that the disease severity, hospitalization days, dyspnea, oxygen
saturation, hospital depression and anxiety scores affect the
sleep quality of these patients significantly. WBC, lymphocyte,
albumin and ferritin levels were significantly related with the
total PSQI score.
PSQI is a reliable and consistent survey, it is used in many
patient groups.Having a PSQI global score of 5 or above
indicates poor sleep quality as shown in several studies
(15,16). Since the mean value of total PSQI score 10.43±2.99
in our study, we thought that our patients hospitalized with
COVID-19 pneumonia had poor sleep quality. The low values
of sleep duration subscales (PSQI 2) and sleep latency (PSQI
3) may be determined as results of the disease severity.

Table 1. Demographic data and clinical features
Non-severe
(n=55)

Severe
(n=50)

p

Age (years)

45.65±16.31

51.42±13.01

0.049

Gender (female/male) (n)

38/17

21/29

0.005

Marital status (married/single) (n)

39/16

43/7

0.062

BMI (kg/m2)

26.17±3.70

26.24±2.62

0.918

Smoking (yes/no) (n)

22/33

25/25

0.303

Smoking pack-years

8.49±12.67

11.66±13.35

0.294

Comorbidity (yes/no) (n)

22/33

25/25

0.303

HT (yes/no)

10/45

18/32

0.039

DM (yes/no)

8/47

9/41

0.631

CAD (yes/no)

4/51

5/45

0.618

COPD (yes/no)

4/51

6/44

0.410

Asthma (yes/no)

5/50

10/40

0.111

Fever (yes/no)

44/11

45/5

0.154

Cough (yes/no)

43/12

44/6

0.182

Dyspnea (yes/no)

17/38

47/3

<0.001

Anosmia (yes/no)

13/42

4/46

0.002

GIS symptoms (yes/no)

9/37

11/29

0.030

Myalgia (yes/no)

35/20

32/18

0.969

Hospitalization day (n)

7.32±2.53

16.92±5.12

<0.001

BMI: Body mass index, HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, GIS: Gastrointestinal
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Table 2. PSQI and HADS scores
Non-severe
(n=55)

Severe
(n=50)

p

Sleep quality

1.3±0.6

2.8±0.6

<0.001

Sleep duration

2.5±0.7

2.1±0.7

<0.001

Sleep latency

2.7±0.5

2.4±0.6

0.003

Habitual sleep efficiency

0.2±0.7

1.8±0.8

0.026

Sleep disturbances

1.3±0.7

2.2±0.7

<0.001

Use of sleeping medications

0.02±0.1

0.4±0.5

<0.001

Daytime dysfunction

0.4±0.7

1.4±1.0

<0.001

PSQI total

8.43±2.03

12.64±2.24

<0.001

HAD-A

8.01±3.38

13.18±3.53

<0.001

HAD-D

9.00±3.29

11.76±3.70

<0.001

PSQI: Pittsburgh sleep quality index, HADS: Hospital anxiety and depression scale, HAD-A: Hospital anxiety and depression-anxiety, HAD-D: Hospital anxiety and
depression-depression

Table 3. Laboratory parameters
Non-severe
(n=55)

Severe
(n=50)

p

WBC (mcL)

5.57±2.51

8.20±4.68

0.003

Lymphocyte (mcL)

1.48±0.67

0.96±0.59

<0.001

D-dimer (ng/mL)

486.21±935.37

604.77±669.28

0.096

Ferritin (mL/ng)

203.46±213.66

683.97±746.64

<0.001

CRP (mg/L)

21.73±35.10

78.82±95.65

0.003

Procalcitonin (ng/mL)

0.08±0.07

1.42±6.64

0.005

Albumin (g/dL)

40.24±4.78

36.27±5.69

<0.001

WBC: White blood cells, CRP: C-reactive protein

Table 4. Correlations between PSQI and factors affecting sleep quality
Spearman’s
Rho

PSQI

Age

HAD-A

HAD-D

Hospitalization day

WBC

LYM

Alb

Ferr

SpO2

r

0.268

0.552

0.402

0.515

-0.242

-0.303

-0.311

0.269

-0.622

p

0.007

<0.001

<0.001

<0.001

0.015

0.001

0.002

0.007

<0.001

PSQI: Pittsburgh sleep quality index, HAD-A: Hospital anxiety and depression-anxiety, HAD-D: Hospital anxiety and depression-depression, WBC: White blood cells, LYM:
Lymphocyte, Alb: Albumine, Ferr: Ferritin, SpO2: Oxygen saturation

Table 5. Multiple regression analysis results for PSQI and independent variables
Unstandardized

95% CI for B

B

SE

Lower limit

Upper limit

β

t

HAD-A

0.153

0.074

0.006

0.301

0.221

2.062

0.042

HAD-D

0.158

0.077

0.006

0.311

0.198

2.060

0.042

SpO2

-0.332

0.081

-0.494

-0.171

-0.448

-4.080

<0.001

Hospitalization day

0.161

0.044

0.073

0.249

0.336

3.640

<0.001

Disease severity

4.356

0.446

3.471

5.242

0.730

9.762

<0.001

Dyspnea

-3.058

0.550

-4.150

-1.967

-0.500

-5.560

<0.001

Variable

Standardized

p

PSQI: Pittsburgh sleep quality index, HAD-A: Hospital anxiety and depression-anxiety, HAD-D: Hospital anxiety and depression-depression, SpO2: Oxygen saturation, CI:
Confidence interval

Decreased sleep time due to being sick and the change of
sleep environment as a result of hospitalization can affect
sleep wake cycle and causes daytime somnolence (17). In
several studies, poor sleep quality was frequently observed
in hospitalized patients (18). Sleep disorders may occur in
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patients with COVID-19 (10). Isolated environment, physical
discomfort, or emotions (fear, anxiety and/or depression,
etc.) may the responsible risk factors (11). In a study, strong
relationship between evening electronic device usage during
the lockdown period and sleep disturbances has been shown
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(19). It has been reported that poor sleep quality impairs
emotional regulation and increases affective reactivity (20)
and it is associated with increased negative emotions (21).
Poor sleep quality has been associated with stress, depression
and anxiety during the COVID-19 pandemic in the general
population (22). It was found that as the severity of the
disease increased, the anxiety and depression scales increased.
This may depend on the stress factors about the COVID-19
infection. Stress has shown to be associated with sleep quality
(23). In a study (24), it has been reported that people who
focus COVID-19 disease for 3 hours or more had significantly
higher depression scores. Uncertain prognoses and treatment,
loss of relatives, being unemployed indefinitely and financial
losses may contribute to emotional distress and increase the
risk for psychiatric diseases (25). Sleep interruption is one of
the most common symptom of depression (26). As a finding
supporting the literature, hospital depression and anxiety
scores of our patients were high and significantly associated
with the poor sleep quality. Not only depression and anxiety,
also musculoskeletal disorders, obesity and other chronic
diseases can cause sleep disorders (27).
Studies of large cohorts have shown that sleep quality in
smokers is significantly reduced compared to non-smokers
(28,29). There was no significant effect of smoking on sleep
quality in our COVID-19 patients.
In a study from Brazil, it was reported that monthly income,
occupation, gender, age and marital status had effects on
sleep quality (30). But, we did not find any significant effect
of gender, age and marital status on sleep quality in our study.
Sleep has an important role for human immune system and
metabolism (31). Sleep disturbance impairs immune responses
and activates inflammation (32). Shorter sleep time or poor
sleep quality could increase the risk of upper respiratory
infections (33). Septic patients with impaired sleep integrity
have been reported with higher mortality rates (34). In a recent
study, it was reported that poor sleep quality was associated
with the recovery time of lymphopenia and the need for
intensive care in hospitalized COVID-19 patients (35).
Laboratory parameters associated with inflammation (CRP)
and coagulation (D-dimer) were higher whereas the WBC and
lymphocyte counts and albumin were lower in non-severe
COVID-19 pneumonia patients in our study. The prolongation
of hospital stay in our patients with severe inflammation and
lymphopenia may be due to poor sleep quality.
Dyspnea was associated with sleep quality significantly in our
study. As a result of increased airway resistance, nocturnal
bronchoconstriction occurs, which is due to normal circadian
changes in the airways (36). In addition, decreased intercostal
muscle activity during sleep may increase the symptoms of the
patient with COVID-19 pneumonia. Poor sleep quality in patients
with pneumonia; it can also be due to many reasons such as
drugs used for treatment, disease symptoms, comorbidities,
anxiety and depression. However, there was no association
between sleep quality and comorbidities in our patients.
Respiratory disturbances during sleep may be associated with
oxygen desaturation and development of hypoventilation.

This may be the reason of the negative significant correlation
between oxygen saturation and sleep quality in our study.
Some variables might interact with each other in our study.
The disease severity might increase stress, stress might increase
anxiety and depression. Increased depressive mode might lead
to poor sleep quality. The poor sleep quality might delay the
recovery time since sleep has an important role in immune
system. There was no interactions between sleep quality and
age, gender, BMI, alcohol or smoking. This result might be
due to the small number of patients included in the study. We
collected the data of the patients who could cooperate with
us and finish the questionnaire. The small size of qualitative
samples is a limitation of this research.

Conclusion
The findings from this study showed that anxiety and depression
of the hospitalized patients with COVID-19 pneumonia were at
high levels, while the sleep quality was low. Both anxiety and
depression had effects on sleep quality. This study showed
a significant association between poor sleep quality and the
prolonged hospitalization time. Disease severity was a significant
risk factor for sleep quality. Our study was a cross-sectional one.
To find out more information about patients’ mental distress
and sleep quality changes during and after hospitalization,
future studies may contain the follow-up of patients.
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