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Research Paper
Sleep Quality in the Survivors of COVID-19 

Background: After being discharged from the hospital, some people recovering from COVID-19 
may suffer complications and problems. This study was conducted to determine the sleep quality 
in the survivors of COVID-19 discharged from the hospital.

Methods: This descriptive cross-sectional study was conducted in Imam Khomeini Sarab 
Hospital in East Azerbaijan Province, Iran, in 2022. The study sample was 222 survivors of 
COVID-19, discharged from the hospital for at least a month. The subjects were recruited by 
continuous sampling method. The data were collected by a demographic and disease-related 
questionnaire and the Pittsburgh sleep quality index (PSQI). The collected data were analyzed by 
the independent t-test, analysis of variance, and Scheffé post-hoc test in SPSS software, version 
20. The significance level was set at P≤0.05. 

Results: Among the subjects, 94(42.3%) were men, and 128(57.7%) were women. The age of 
the respondents was 50.32±16.75 years. About 84.2% of the study subjects obtained a total sleep 
quality score of more than 5, which means poor sleep quality. Also the mean sleep quality score 
of the research subjects was 9.19±3.68, indicating poor sleep quality. Significant relationships 
existed between sleep quality and most demographic and disease characteristics (P<0.001).

Conclusion: Considering the poor quality of sleep of the survivors of COVID-19 after discharge 
from the hospital, it is suggested to give sufficient training to these patients before discharge to 
help them sleep comfortably, and if necessary, plan to refer them to a doctor.
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1. Introduction 

leep, as one of the basic physiologi-
cal needs of humans, is regulated by 
the brain. Sleep is one of the three ba-
sic elements (apart from healthy eating 
and regular exercise) of good health. 
Sleep quality is a multidimensional and 

complex concept associated with various diseases, un-
wanted injuries, reduced quality of life, reduced daily 
performance, and inappropriate cognitive performance. 
It is essential for maintaining the body’s physiological 
function and is very important in everyday life (Vibha 
& Sushil, 2020). According to a report, nearly 50% 
of survivors hospitalized due to COVID-19 had poor 
sleep quality 7 months after discharge from the hospital 
(Fernández-de-Las-Peñas, 2021).

A new strain of severe acute respiratory syndrome, re-
cently identified as an infectious disease (COVID-19), 
was caused by SARS-CoV-2 in Chinese patients with 
severe pneumonia (Islam & Iqbal, 2020). According to 
the guidelines of the National Health System (NHS) in 
England regarding the needs of those recovering from 
COVID-19, it is predicted that a large burden of physi-
cal, neurological, and psychological conditions of pa-
tients after discharge will be imposed on this system. 
This issue requires thorough and comprehensive assess-
ments to address these challenges (England NHS, 2020). 

The general population has experienced a high level of 
physical problems and significant psychological stress 

during the COVID-19 pandemic, which can probably 
affect the quantity and quality of people’s sleep) Rajku-
mar, 2020. In this sleep disorder, there is a type of rapid 
eye movement along with sleep apnea and an increase in 
the apnea-hypopnea index, which is considered a kind of 
fatigue syndrome after surviving the COVID-19 infec-
tion and is an unfortunate experience for many patients. 
One theory suggests that sleep apnea leads to the patient 
waking up at night with the feeling of suffocation and 
burning in the lungs, and as a result, the quality of sleep 
decreases (Koczulla et al., 2021). A study has shown that 
sleep disturbance may increase in patients with acute re-
spiratory distress after recovery compared to the general 
population. In some recovered patients, acute respira-
tory distress syndrome exists several months after dis-
charge from the hospital, and the possibility of disturbed 
sleep quality in people with COVID-19 increases (Dim-
itrievski et al., 2021). The post-COVID-19 syndrome, 
also called prolonged COVID-19, should be paid atten-
tion to. This syndrome refers to symptoms that persist 
for more than 3 weeks after the diagnosis and treatment 
of cases of COVID-19 that have specific clinical mani-
festations. The incidence of post-COVID-19 syndrome 
is estimated to be between 10% and 35%. Fatigue is the 
most commonly reported symptom, followed by short-
ness of breath that remains in the patient. Psychologi-
cal problems, chest pain, smell and taste disorders, and 
sleep disorders are other symptoms that affect patients. 
Therefore, primary healthcare professionals and health-
care teams, such as community health nurses, play a key 
role in evaluating, identifying, and managing the symp-
toms of patients with post-COVID-19 syndrome. This 

S

Highlights 

• Some people who recovered from COVID-19 may experience complications and problems, such as fatigue and 
muscle weakness, heart and respiratory complications, mental disorders, and possibly sleep problems after being 
discharged from the hospital.

• The results indicated that 84.2% of the subjects suffered poor sleep quality.

• There were significant relationships between sleep quality and most of the demographic and disease characteristics 
of the survivors of COVID-19 after discharge from the hospital. 

Plain Language Summary 

Those who recovered from COVID-19 experience various consequences, each of which can affect their quality 
of life. One of the complications reported by those who have recovered from COVID-19 is sleep quality disorder. 
According to the study results, the sleep quality of those who recovered from COVID-19 was poor after discharge 
from the hospital. This poor sleep quality is aggravated by unemployment, old age, lack of COVID-19 vaccination, 
and illiteracy.
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issue necessitates wider research in this field (Pavli et 
al., 2021). In this disease, sleep patterns, sleep quality, 
and the diagnosis and management of sleep disorders are 
all profoundly and somewhat unexpectedly affected, so 
research on sleep disorders in patients with COVID-19 
is still ongoing in both acute and chronic stages of the 
disease (Jahrami et al., 2021).

Accordingly, this study determined the sleep quality of 
those who recovered from COVID-19. The study was 
done at the Imam Khomeini Sarab Medical Research 
Center in East Azerbaijan Province, Iran.

2. Materials and Methods

This research is a descriptive cross-sectional study 
on the sleep quality of the survivors of COVID-19 dis-
charged from Imam Khomeini Sarab Hospital. The sam-
ple size is 217, at a confidence level of 95%, accuracy of 
0.5 points (relative to the range of scores from 0 to 21), 
the standard deviation of sleep quality as 4.43, and d=1 
in the Equations 1.

1.  
(d)2

n=
(Z1-α⁄2)2 σ2

Given the possibility of sample drop, 222 patients 
were considered to participate in the study. The eligible 
subjects were recruited by consecutive sampling. After 
coordinating with the head and hospital, the list of dis-
charged patients with COVID-19 was received from the 
medical records department, and their phone numbers 
were provided to the researcher. Then, the eligible people 
were contacted through the government telephone of the 
hospital, and the people who were willing to participate 
answered the questions of the questionnaires by reading 
the research over the phone. Information about the dis-
ease was also extracted from the patient’s records. The 
inclusion criteria were the ability to answer the question-
naire items, no history of taking sleeping pills or sleep 
disorders before contracting COVID-19, availability of 
phone numbers, age of 18 years or older, and at least one 
month passed since discharge. The data were collected 
from July to September 2022 after providing a complete 
explanation of the study and its objectives, emphasizing 
the voluntary nature of participation, confidentiality of 
the information, and obtaining oral informed consent. 
The research tools included a demographic and disease 
characteristics questionnaire and the Pittsburgh sleep 
quality index (PSQI).

Demographic and disease characteristics ques-
tionnaire

This questionnaire included age, gender, education lev-
el, marital status, employment status, underlying diseas-
es, economic status, self-assessment of health, number 
of months since contracting COVID-19 and its vaccina-
tion, and number of COVID-19 vaccinations.

Pittsburgh sleep quality index (PSQI)

Pittsburgh sleep quality index (PSQI) is a self-report 
questionnaire for assessing sleep quality over one month. 
This measure has 18 items, creating 7 components pro-
ducing one global score, and takes 5–10 minutes to 
complete (Buysse et al., 1989). PSQI was used to assess 
sleep status not only because of its simplicity, high reli-
ability, and validity but also because of its comprehen-
sive evaluation of sleep status from several dimensions. 
In the original version, acceptable measures of internal 
homogeneity, consistency (test re-test reliability), and 
validity were obtained. PSQI global score >5 has a di-
agnostic sensitivity of 89.6% and a specificity of 86.5% 
(kappa=0.75, P≤0.001) in distinguishing between good 
and poor sleep. Seven components of this index are the 
subjective quality of sleep, sleep latency, sleep duration, 
sleep efficiency, sleep disturbance, sleep medications, 
and daytime dysfunction. Each dimension is scored 
between 0 and 3 (0=none, 1=weak, 2=moderate, 3=se-
vere), with a total score ranging from 0 to 21. A score of 
more than 5 indicated a poor sleeper, while others were 
recognized as good. The validity and reliability of this 
questionnaire were estimated by Zhang (2020) with a 
Cronbach α of 0.78. The reliability of this tool in Iran 
was reported by Nasiriziba, et al. (2020) with a Cron-
bach α of 0.89. The validity of this questionnaire was 
checked and confirmed by the content validity method in 
the same study by three members of the academic staff 
of the Faculty of Nursing and Midwifery of Iran Univer-
sity of Medical Sciences (Nasiriziba, et al., 2020). 

The data were analyzed by statistical methods such as 
frequency distribution tables, central and dispersion in-
dicators, and inferential statistics in SPSS software, ver-
sion 20. The independent t-test was used to determine the 
association between gender, employment status, marital 
status, associated diseases, and health self-assessment 
with sleep quality. ANOVA and Scheffé post hoc test 
were used for the variables of age, education, and eco-
nomic status. The level of significance was set at P≥0.05.
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3. Results

 The results showed that 94 subjects (42.3%) were men 
and 128(57.7%) were women. Mean age of the subjects 
was 50.32±16.75 years. According to Table 1, the sub-
jects’ mean sleep quality score was 9.19±3.68, indicating 
poor sleep quality.

Table 2 shows the scores of the 7 components of sleep 
quality, their minimum, maximum and Mean±SD.

Table 3 shows the relationship between the total sleep 
quality score of the discharged COVID-19 patients and 
their demographic characteristics.

In Table 4, the relationship between the total sleep 
quality score of the discharged COVID-19 patients and 
the characteristics related to the disease is shown.

4. Discussion

This study was conducted to determine the sleep qual-
ity of COVID-19 survivors discharged from the hospital 
for at least one month. The results showed that about 

84.4%(187 people) of the subjects had poor sleep qual-
ity, which is somewhat consistent with the results of the 
study by Campo-Arias et al. (2022) on the recovered pa-
tients of COVID-19, and based on its results about 60% 
of the participants reported insomnia. Also, Huang et 
al. study in China to determine complications after CO-
VID-19 shows that sleep disorders are among the most 
common complications after recovery from COVID-19. 
The mentioned study used a researcher-made, self-report 
symptom questionnaire different from the instrument 
used in our research (PSQI) (Huang et al., 2021). 

The findings showed that all 7 components of sleep 
quality were disturbed and decreased. The results of the 
study by El Sayed et al. (2021) to determine the sleep 
status in the post-COVID-19 period and its impact on 
various aspects of people’s quality of life showed that 
the quality of the 7 components of sleep is impaired and 
decreased, which is in line with the results of our study. 
Also, our study’s findings align with the findings of 
Benítez et al. (2022) study, which showed that the qual-
ity of the 7 components of sleep is impaired in those who 
have recovered from COVID-19. 

Table 1. The total sleep quality score of the survivors of COVID-19

Total Sleep Quality Score No. (%)/Mean±SD

<5 35(15.7)

>5 187(84.2)

Total 222(100)

Mean±SD 9.19±3.68

Min-max 3-18

Table 2.The scores of the 7 components of sleep quality

Component of Sleep Quality Minimom Maximom Mean±SD

Subjective quality of sleep 0 3 1.39±0.68 

Sleep latency 0 2 1.00±0.47

Sleep duration 0 3 1.96±0.82

Sleep efficiency 0 3 1.67±0.20

Sleep disturbance 1 2 1.30±0.46

Sleep medications 0 3 0.71±0.09

Daytime dysfunction 0 3 1.13±0.74
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Our findings showed the most demographic and dis-
ease characteristics related to the sleep quality of those 
who have recovered from COVID-19. In this way, 
unemployed people had poorer sleep quality than em-
ployed people. As age increases, the quality of sleep 
becomes lower. The people who did not receive the vac-
cine had a more unfavorable sleep quality than the vac-
cinated people, and the sleep quality of married people 
was higher than other marital status groups. Also, illiter-
ate people’s sleep quality was poorer than other groups. 

These results are consistent with the results of several 
previous studies. In the study of Fu et al. (2022), there 
was a significant relationship between the quality of 
sleep of those who recovered from COVID-19 and age, 
so older people had poorer sleep quality. In a study by 
Jiang et al. (2021) conducted on patients who recovered 
from COVID-19, it was found that older adults have re-
ported more sleep problems. In the study of Notarte et al. 
(2022), it was found that the development of prolonged 
COVID, which s the long-term presence of symptoms 

Table 3. The total sleep quality score of the survivors of COVID-19 and their characteristics

Variables Category No. Mean±SD Test Results

Age (y)*

<30 19 9.73±3.22

F=16.13
P≤0.001

39-30 50 6.66±2.71

49-40 46 8.69±3.39

59-50 44 8.54±3.60

69-60 23 11.30±3.83

≤70 40 9.19±2.42

Sex**
Male 94 6.90±2.73 t=9.67

df=217.77
P≤0.001Female 128 10.87±3.37

Employment status**
Employed 118 7.61±3.39 t=7.65

df=219.47
P≤0.001Unemployed 104 10.98±3.14

Education*

Illiterate 25 10.80±3.86

F=8.16
P≤0.001

Under diploma 48 10.12±3.39

Diploma 66 9.74±3.97

University 83 7.73±3.05

Economic status*

Desirable 94 8.75±3.76

F=1.47
P=0.23

Somewhat desirable 100 9.38±3.59

Undesirable 28 10.00±3.64

Marital status**

Married 186 8.72±3.58

F=13.50
P≤0.001

Single 17 1.05±3.52

other 19 1.00±2.16

Underlying diseases**
Yes 108 11.06±3.54 t=6.87

df=27.84
P≤0.001No 114 7.42±2.84

Self-assessment of health**
Poor 13 14.07±2.06 t=8.34

df=16.79
P≤0.001Good 209 8.89±3.54

*ANOVA and Scheffé post hoc test, **The independent t-test.
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after recovery from COVID-19, quality of sleep is better 
in vaccinated people. Also, Alqahtani et al. (2022) study 
showed that unmarried people have poorer sleep quality. 
El Sayed et al. (2021) found that unmarried people also 
have a lower sleep quality. 

However, our study’s results were inconsistent with the 
results of some previous studies. We found that unem-
ployed people had poorer sleep quality than their em-
ployed counterparts. However, Fu et al. (2022) found 
that full-time employees reported the lowest sleep qual-
ity. We found that the people who did not receive the 
vaccine had a more unfavorable sleep quality than those 
vaccinated. Still, Fernández-de-Las-Peñas et al. (2022) 
found no difference between the vaccinated and non-
vaccinated groups regarding the investigated variables, 
including sleep quality. 

The findings of our study showed that the sleep quality 
of married people was higher than other marital groups. 
Still, Akıncı and Basar (2021) reported no significant re-
lationship between the sleep quality of those who recov-
ered from COVID-19 and their marital status. We also 
found that illiterate people’s sleep quality was poorer 
than other groups. Still, in the study of Akıncı and Bas-
sar (2021), there was no significant difference between 
the subjects with different education levels. 

Due to not completing the questionnaires in person, 
some questions were unclear to the respondents. If the 
research samples raised a question, the researcher fully 

explained it to overcome this limitation. In this study, 
the CT (cycle threshold) criterion, which is especially 
used to measure the severity of the COVID-19 disease, 
was unfortunately not performed at the Imam Khomeini 
Sarab Hospital. People’s perceptions and tolerances re-
garding the phenomenon of sleep and the components 
of sleep quality are different, which may be caused by 
individual differences related to ethnicity, cultural, social 
factors, and economic status, which was beyond the re-
searcher’s control. Also, the study’s cross-sectional na-
ture is one of its limitations, which requires cautious use 
of the results.

5. Conclusion 

According to the results, the quality of sleep of the sur-
vivors of COVID-19 discharged from the Imam Kho-
meini Sarab Medical Research Training Center was 
poor. Because poor sleep quality can negatively affect 
many aspects of life, it is very important to follow up 
on the sleep quality of those who have recovered from 
COVID-19 and think of measures to improve it. Con-
sidering the vulnerability of this group of people, it is 
suggested that their sleep quality be monitored in the 
post-discharge period, and educational-counseling in-
terventions be provided to improve their sleep quality. 
Since the present study was conducted only in one center 
with many referrals in Sarab City, it is recommended that 
the next studies be conducted in multicenter and larger 
hospitals. Prospective and longitudinal studies are also 
suggested. 

Table 4. The total sleep quality score of the survivors of COVID-19 and the disease characteristics 

Variables Category No. Mean±SD Test Results

Number of months since 
contracting COVID-19 

1-4 70 9.54±3.15

F=9.72
P≤0.001

5-9 59 6.98±3.31

10-14 51 10.31±3.34

15-19 19 9.31±3.30

>19 23 11.21±4.56

COVID-19 vaccination
Yes 138 8.40±3.29 t=4.06

df=152.72
P≤0.001No 84 10.48±3.92

The number of COVID-19 
vaccines

0 84 10.48±3.92

F=7.08
P≤0.001

1 49 9.12±3.41

2 71 7.97±3.05

3 18 8.16±3.74
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