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ABSTRACT 

Purpose: The long-term effects of COVID-19 infection on survivors’ mental health and its relationship with COVID-19 
severity remain undetermined. We aimed to investigate the post-COVID sleep disturbances (poor sleep quality and 
insomnia) that persist beyond four weeks after acute COVID-19 infection and up to six months after the acute illness and 
the related factors.

Methods: We enrolled 188 participants 1-6 months after COVID-19 infection in this descriptive study. All participants 
were asked to complete a sociodemographic data form, the Beck Anxiety Scale (Beck-A), the Beck Depression Scale 
(Beck-D), the Pittsburgh Sleep Quality Index (PSQI), and the Insomnia Severity Index (ISI).

Results: 43.6% and 41% of participants reported experiencing poor sleep quality and insomnia, respectively. 
Sociodemographic factors such as marital and employment status, education level, household size, smoking, alcohol 
consumption, follow-up time, and comorbidities did not significantly impact sleep quality and insomnia rates. However, 
our results showed that higher anxiety and depression scores were associated with worse sleep quality and insomnia. 

Conclusions: Our study highlights the critical situation of sleep disturbances, anxiety, and depression risk in post-
COVID-19 patients. Although the first COVID-19 pandemic has ended, analyzing worldwide data about the last pandemic 
is crucial for preparing for potential scenarios globally.

Keywords: Anxiety, COVID-19, depression, insomnia, sleep quality

ÖZET

Amaç: COVID-19 enfeksiyonunun hayatta kalanların ruh sağlığı üzerindeki uzun vadeli sonuçları ve bunun hastalık şiddeti 
ile ilişkisi belirsizdir. Bu çalışmada, akut COVID-19 enfeksiyonundan dört hafta - altı ay sonrasına kadar devam eden 
COVID-19 sonrası uyku bozukluklarını (kötü uyku kalitesi ve uykusuzluk) ve ilgili faktörleri araştırmayı amaçladık.

Yöntem: Bu tanımlayıcı çalışmaya COVID-19 enfeksiyonundan 1-6 ay sonra, 188 katılımcıyı dahil edilmiştir. Tüm 
katılımcılardan sosyodemografik veri formu, Beck Anksiyete Ölçeği (Beck-A), Beck Depresyon Ölçeği (Beck-D), Pittsburgh 
Uyku Kalitesi Indeksi (PSQI) ve Uykusuzluk Şiddeti Indeksi (ISI) doldurmaları istenmiştir.

Bulgular: Katılımcıların sırasıyla %43,6’sı ve %41’i kötü uyku kalitesi ve uykusuzluk yaşadığını bildirmiştir. Medeni 
durum, çalışma durumu, eğitim düzeyi, hane halkı büyüklüğü, sigara kullanımı, alkol tüketimi, takip süresi ve eşlik eden 
hastalıklar gibi sosyodemografik faktörler uyku kalitesi ve uykusuzluk oranlarını önemli ölçüde etkilememiştir. Bununla 
birlikte, çalışmamızın sonuçları anksiyete ve depresyon puanlarının daha kötü uyku kalitesi ve uykusuzluk ile ilişkili 
olduğunu göstermiştir.

Sonuç: Çalışmamız, COVID-19 sonrası hastalarda uyku bozuklukları, anksiyete ve depresyon riskinin ne kadar önemli 
olduğunu vurgulamaktadır. Ilk COVID-19 pandemisi sona ermiş olsa da, son pandemiyle ilgili dünya çapındaki verilerin 
analiz edilmesi, küresel olarak potansiyel senaryolara hazırlanmak için çok önemlidir.

Anahtar Kelimler: Anksiyete, COVID-19, depresyon, uykusuzluk, uyku kalitesi
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T he novel coronavirus (SARS-CoV-2) will result in 
acute respiratory syndrome (COVID-19), which 
is associated with potentially fatal pneumonia. 

Studies suggest that about one-third of infected people 
remain asymptomatic, while 15% of symptomatic cases 
progress to severe, potentially fatal complications, 
particularly in the elderly population (1). The terms post-
COVID, long COVID, or post-acute sequelae of SARS-
CoV-2 refer to continuous, recurring, or new symptoms 
or other health problems that appear after the acute 
phase of SARS-CoV-2 infection (2). Neurological and 
psychiatric symptoms such as peripheral neuropathy, 
dizziness, headache, cognitive impairment, sleep 
disturbances, depression, and anxiety may be present in 
patients with post-COVID-19 syndrome (3). Alkodaymi 
et al. (2022) found that the most prevalent symptoms at 
3 to <6 months follow-up, including fatigue, dyspnea, 
sleep disturbance, and concentration problems, were 
significantly influenced by factors such as COVID-19 
disease severity, diabetes mellitus, male sex, world region, 
and overall study quality score (4).

A meta-analysis showed an increased risk of depression 
and anxiety in COVID-19 patients compared with other 
inpatients, highlighting the need for long-term mental 
health assessment (5). In a cross-sectional study, factors 
such as female sex, diabetes, need for oxygen or mechanical 
ventilation, and elevated neutrophil-to-lymphocyte 
ratio (NLR) were found to increase vulnerability to post-
COVID-19 psychopathologies (6).

COVID-19-related sleep disorders, including sleep 
apnea, poor sleep quality, and insomnia, have become 
widespread, affecting up to 50-75% of acute COVID-19 
patients and 30-35% of the general population according 
to Kalamara et al. (7). A meta-analysis revealed that 32.9% 
of individuals experienced sleep disorders after COVID-19 
infection (8). These disturbances often persist even after 
other symptoms have resolved (9). In hospital settings, 
a Turkish study found that patients with poor sleep 
quality had extended hospital stays and higher rates of 
depression (10).

Research indicates that circadian disruptions following 
COVID-19 infection may contribute to higher rates of 
anxiety disorders and insomnia (11), and depression and 
insomnia (12). Female sex and severe/critical COVID-19 
significantly increase the risk of post-COVID sleep 
disturbances, with no substantial impact observed based 

on the duration of hospitalization (13). These findings 
highlight the complex interplay between COVID-19 and 
sleep disturbances, emphasizing the need for further 
investigation into their mechanisms and potential 
interventions. Although anxiety, depression, and sleep 
disturbances are frequently reported in the post-
COVID period (14), the literature on their relationship 
is insufficient. The close link between post-COVID-19 
syndrome and symptoms of depression, anxiety, and 
sleep disturbances highlights the need for additional 
research in this area and underscores the importance of 
assessing the depth of these interactions.

Therefore, this study was conducted to determine the 
post-COVID sleep disturbances (poor sleep quality and 
insomnia) that persist beyond four weeks after acute 
COVID-19 infection and up to six months after the acute 
illness and the related factors.

We hypothesized that hospitalization and increased 
anxiety and depression scores would be associated 
with sleep quality and that these associations would be 
stronger in women than men.

Material and Methods

The study included patients aged 18-65 years who 
applied to the COVID-19 Outpatient Clinic of Baskent 
University Faculty of Medicine Ankara Hospital and were 
diagnosed with COVID-19 from to December 2020 to April 
2021 (the period when the Delta variant was dominant) 
by using real-time PCR method in throat swab specimens. 
Patients with ongoing hospitalization, illiteracy, visual or 
hearing loss, cognitive impairment (mental retardation, 
dementia, etc.), or psychotic disorders (schizophrenia 
and other psychotic disorders) were excluded from the 
study. Attempts were made to contact 783 patients who 
met the inclusion criteria by telephone between 1 and 6 
months after COVID-19 diagnosis. One hundred eighty-
five patients could not be reached, and 410 did not agree 
to participate in the study. The 188 (24%) patients who 
agreed to participate in the study and gave verbal consent 
after being informed were included. Data were collected 
using Google Forms.

Participants were asked to complete a socio-demographic 
form, the Beck Anxiety Scale (Beck-A), the Beck Depression 
Scale (Beck-D), the Pittsburgh Sleep Quality Index (PSQI), 
and the Insomnia Severity Index (ISI). 
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Sociodemographic and clinical data form: Included 
questions on age, sex, marital status, educational level, 
smoking and alcohol consumption history, and chronic 
systemic disorders such as diabetes mellitus (DM), 
hypertension (HT), and cardiovascular disease (CVD). It 
also covered COVID-19 treatment modality (inpatient or 
outpatient), duration of hospital stay, and information 
about household and bedroom partners. The treatment 
modality was used to assess the severity of COVID-19.

The Pittsburgh Sleep Quality Index (Turkish version): A 
7-dimension scale that evaluates sleep quality and 
disturbances. The PSQI consists of 24 questions, 19 of 
which are self-reported, and 5 are answered by a partner 
or roommate. Scores range from 0 to 21, with total scores 
over 5 indicating poor sleep quality (15). 

Insomnia Severity Index (Turkish version): A self-reported, 
five-point Likert scale comprising seven items designed 
to measure the severity of insomnia symptoms. Each 
item is scored from 0 to 4, with total scores ranging from 
0 to 28. Scores from 0 to 7 indicate clinically insignificant 
insomnia, 8 to 14 suggest subthreshold insomnia, 15 
to 21 indicate moderate clinical insomnia, and 22 to 28 
represent severe clinical insomnia (16). A total score of 
10 or more is recommended as the cut-off for identifying 
insomnia cases in community samples (17). 

Beck Depression Scale (Turkish version): The scale consists 
of 21 questions that patients answer based on their 
feelings over the past week. The cut-off score is 17, with 
the highest possible score being 63. Higher scores reflect 
more severe depressive symptoms (18). 

Beck Anxiety Scale (Turkish version): The scale consists of 
21 self-reported questions about the severity of anxiety 
symptoms. Total scores range from 0 to 63, with scores 
from 0-7 indicating minimal anxiety, 8-15 mild anxiety, 16-
25 moderate anxiety, and 26-63 severe anxiety (19).

Statistical analyzes 

The data were analyzed using SPSS 17.0 (Statistical 
Package for the Social Sciences, IBM). Before univariate 
comparisons, Kolmogorov-Smirnov test and visual tests 
were conducted. Sociodemographic descriptive statistics 
were expressed as frequencies and percentages for 
categorical variables and medians with interquartile 
ranges (IQR) for continuous variables. Univariate analyses 

were performed using the Pearson chi-square test for 
categorical variables and the Mann-Whitney U test for 
continuous variables. Logistic regression was used to 
assess the relationship between independent variables 
and sleep quality (dichotomous PSQI scores) and insomnia 
(dichotomous ISI scores). 

Results

The study involved 188 participants, with a mean age of 
37 ± 12.5 years, and on average, it had been 3 months 
(min–max 1- 6 months) since the onset of their COVID-19 
symptoms. More than half were female (55.3%) and 
married (55.3%). Most of them were employed (74.5%), 
and held at least a university degree (77.6%). Only 17% 
lived alone, and 46% stated that they slept alone in their 
bedroom. Most of them did not smoke (74.5%) or drink 
alcohol (68.1%). 27% had a chronic medical disease (DM, 
HT, etc). Twenty-two patients (11%) received inpatient 
treatment for COVID-19, while the remaining patients 
were treated as outpatients.

Only 15% of participants reported experiencing sleep 
problems before COVID-19. In the post-COVID period, 
43,6% of participants (n=82) reported poor sleep quality 
according to the global PSQI scores. Univariate analysis 
revealed that female patients had significantly worse sleep 
quality than men (67.1% vs. 32.9%) (p = 0.004), and those 
who had experienced bereavement also had significantly 
worse sleep quality compared to those who had not (77% 
vs. 23%) (p = 0.027). Sleep quality was significantly worse 
in those who had poor sleep quality also before COVID-19 
(73% vs. 27%) (p = 0.002). Factors such as marital status, 
employment status, education level, household size, 
smoking, alcohol consumption, follow-up duration, 
treatment modality (inpatient/outpatient treatment 
for COVID-19), and comorbidities did not significantly 
affect sleep quality. Additionally, participants with poor 
sleep quality had significantly higher anxiety (median 
(IQR) 15(10-23), 5(2-10)) and depression scores (median 
(IQR) 13(8-20), 3(1-9) compared to those with good sleep 
quality (p <0.001 for both comparisons). 

The sociodemographic, COVID-19-related, and clinical 
characteristics of the patients and the comparison of the 
good and poor sleepers according to these characteristics 
are presented in Table 1.
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Table 1: Comparison of the sociodemographic, COVID-19 related and clinical characteristics of good and poor sleepers

Characteristics Total

Good sleepers 
(PSQI≤5) 

(n:126) n (%) / 
median (IQR)

Poor sleepers 
(PSQI>5) 

(n:82) n (%) / 
median (IQR)

Chi-square /Z p

Age (years) 39 (19) 31 (20) -2.512 0.012a

Sex
Male 84 57 (53.8%) 27 (32.9%)

8.129 0.004b

Female 104 49 (46.2%) 55 (67.1%)

Marital Satus Single/divorced
Married

84
104

43 (40.6%)
63 (59.4%)

41 (50%)
41 (50%) 1.665 0.197b

Employment 
Full or part time 140 82 (77.4%) 58 (70.7)

1.068 0.301b

Not employed 48 24 (22.6%) 24 (29.3)

Households size Alone 
Living with 2 or more

33
155

21 (19.8%)
85 (80.2%)

12 (14.6%)
70 (85.4%) 0.856 0.355b

Are you sleeping alone in your 
bedroom?

Alone 
Not alone 

101
87

56 (52.8)
50 (47.2%)

45 (54.9%)
37 (45.1%) 0.078 0.780b

Smoking
Yes 48 22 (20.8%) 26 (31.7%)

2.917 0.088b

No 140 84 (79.2%) 56 (68.3%)

Bereveament due to COVID
Yes 30 11 (10.4%) 19 (23.2%)

5.642 0.018b

No 158 95 (89.6%) 63 (76.8%)

COVID-19 Treatment modality Inpatient
Outpatient 

22
166

14 (13.2%)
92 (86.8%)

8 (9.8%)
74 (90.2%) 0.533 0.465b

Comorbidity 
Yes 45 28 (26.4%) 17 (20.7%)

0.820 0.365b

No 143 78 (73.6%) 65 (79.3%)

Sleep problems before 
COVID-19 

Yes 
No 

29
141

9 (9.4%)
87 (90.6%)

20 (27%)
54 (73%) 9.203 0.002b

Time to assement
(months) 188 4 (1-6) 5 (1-6) -0.708 0.479a

Beck-D scores 188 3 (1-9) 13 (8-20) 1544 <0.001a

Beck-A scores 188 5 (2-10) 15 (10-23) 1762.5 <0.001a

* Poor sleep quality refers to Pittsburgh sleep quality index scores > 5 Beck-A: Beck Anxiety Scale, Beck-D: Beck Depression Scale, PSQI: Pittsburgh Sleep 
Quality Index 
a: Mann Whitney U test, b: Pearson chi-square test 
 n: number, %: percent, IQR: interquartile range

According to the ISI scores, 41% of participants were 
identified as experiencing insomnia. Univariate analysis 
revealed significant differences in sex, employment 
status, and pre-existing sleep problems before COVID-19 
between individuals with and without insomnia. 

However, factors such as marital status, education level, 
household size, smoking, alcohol consumption, presence 
of comorbidities, COVID-19 treatment modality, and 
follow-up duration did not significantly affect insomnia.
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Table 2: Comparison of the sociodemographic, COVID-19 related, and clinical characteristics of groups with and without insomnia

Characteristics 

Insomnia (ISI<10) 
(n:111) 

n (%) / median 
(IQR)

Without insomnia 
(ISI≥10) (n:77) 
n (%) / median 

(IQR)

Chi-square/Z p

Age (years) 37 (21) 33 (20) -1.639 0.101a

Sex Male 
Female

58 (52.3%)
53 (47.7%)

26 (33.8%)
51 (66.2%) 6.286 0.012

Marital Status Single/divorced
Married

51 (45.9%)
60 (54.1%)

33 (42.9%)
44 (57.1%) 0.175 0.675

Employment  Full or part-time
Not employed

90 (81.1%)
21 (18.9%)

50 (64.9%)
27 (35.1%) 6.234 0.013

Households size
Alone 

Living with 2 or 
more

20 (18%)
91 (82%)

13 (16.9%)
64 (83.1%) 0.040 0.841

Are you sleeping alone in your bedroom? Alone 
Not alone 

64 (57.7%)
47 (42.3%)

37 (48.1%)
40 (51.9%) 0.687 0.194

Smoking
Yes 25 (22.5%) 23 (29.9%)

1.291 0.256
No 86 (77%) 54 (70.1%)

Alchol consumption
Yes  35 (31.5%) 25 (32.5%)

0.018 0.892
No 76 (68.5%) 52 (67.5%)

Bereveament due to COVID
Yes 16 (14.4%) 14 (18.2%)

0481 0.488
No 95 (85.6%) 63 (81.8%)

COVID-19 Treatment modality Inpatient
Outpatient 

11 (9.9%)
100 (90.1%)

11 (14.3%)
66 (85.7%) 0.842 0.359

Comorbidity 
Yes 32 (28.8%) 13 (16.9%)

3.563 0.059
No 79 (71.2%) 64 (83.1%)

Sleep problems before COVID-19 No 
Yes 

96 (94.1%)
6 (5.9%)

45 (66.2%)
23 (33.8%) 22.513 <0.001

Time to assesment (months) 4 (1.5-6) 5 (6-1) -0.28 0.977a

Beck-D score 4 (1-10) 12 (7-20) -6.715 <0.001a

Beck-A score 6 (3-11) 16 (9-24) -6.737 <0.001a

* Insomnia (+) refers to patients whose Insomnia Severity Index scores are ≥10 Beck-A: Beck Anxiety Scale, Beck-D: Beck Depression Scale, ISI: Insomnia 
Severity Index
 a: Mann Whitney U test, b: Pearson chi-square test 
 n: number, %: percent, IQR: interquartile range

12 (7-20), 4 (1-10)) compared to those without insomnia 
(p <0.001 for both comparisons). Detailed results are 
presented in Table 2.

Furthermore, participants with insomnia exhibited 
significantly higher levels of anxiety (median (IQR) 16 
(9-24)vs 6 (3-11)) and depression scores (median (IQR) 
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(6)—higher than our study’s findings. A recent meta-
analysis was found that the prevalence of post-COVID 
sleep disturbances significantly influenced by geographic 
location. Research conducted in Europe, Africa, and the 
Americas showed a higher prevalence of post-COVID 
sleep disturbances compared to studies in Asian regions, 
particularly Southeast Asia (21). In addition, using of 
different measurement tools for assessing sleep quality 
and insomnia at various stages of the COVID-19 pandemic 
may contribute to variations in the results of studies.

Furthermore, we found that notable risk factors for poor 
sleep quality and insomnia were psychological factors 
such as anxiety and depression, rather than medical 
characteristics like comorbidities and the severity of 
infection (measured by treatment modality) as well as 
sociodemographic features such as age, sex, marital 
status, household size, or employment status. While 
our univariate analyses revealed associations between 
poor sleep quality and variables such as age, sex, and 
bereavement, these associations lost their significance 
when adjusted. In terms of insomnia, a notable statistical 
difference was observed among groups concerning sex 
and employment status. However, after adjustment, only 
anxiety and depression scores, along with pre-COVID-19 
sleep problems, remained significant predictors. In the 
literature, conflicting results regarding sociodemographic 
factors and post-COVID sleep disturbance relations have 
been presented. 

Logistic regression analysis revealed that anxiety and 
depression scores are independent risk factors for both 
sleep quality and insomnia. Sleep problem before being 
diagnosed with COVID-19 are also independent risk 
factors for insomnia. Detailed results are presented in 
Table 3.

Discussion

This study aimed to assess sleep quality and insomnia 
in COVID-19 survivors up to six months after the acute 
illness and the factors influencing them. We found that 
approximately half of the patients experience sleep 
problems (poor sleep quality and insomnia at rates of 
43.6% and 41%, respectively) after one to six months post-
infection. However, only 15% of participants reported 
experiencing sleep problems before the onset of the 
COVID-19 disease. 

A recent meta-analysis found a pooled prevalence of 
sleep disturbances of 47%, similar to our study (20). In a 
comprehensive analysis involving 9944 participants across 
36 studies, Pinzon et al. found that 32.9% experienced 
sleep disorders within six months of COVID-19 infection 
(8). Additionally, a recent meta-analysis showed that one-
year post-discharge, 47.1% of 535 COVID-19 survivors had 
poor sleep quality (21). In a study conducted by Ahmed et 
al. (2021) in Egypt, it was observed that poor sleep quality, 
at around 65%, persisted up to 6 months after discharge 

Table 3: Logistic regression coefficients for predicting sleep quality and insomnia

Dependent variable poor sleep quality (PSQI score > 5) Dependent variable insomnia (ISI score ≥ 10)

Variable OR (95% CI) p OR (95 % CI) p

Age 0.99 (0.96-1.03) 0.805

Sex (female) 1.12 (0.49-2.56) 0.789 1.04 (0.46-2.36) 0.923

Bereveament due to 
COVID (yes) 1.66 (0.55-4.99) 0.365

Sleep problems before 
COVID-19 diagnose (yes) 1.25 (0.42-3.70) 0.685 4.36 (1.40-13.51) 0.011

Beck-D score 1.135 (1.06-1.21) <0.001 1.102 (1.04-1.17) 0.001

Beck-A score 1.08 (1.02-1.14) 0.005 1.102 (1.043-1.165) 0.001

Beck-A: Beck Anxiety Scale, Beck-D: Beck Depression Scale, PSQI: Pittsburgh Sleep Quality Index, ISI: Insomnia Severity Index
OR: Odds ratio, CI: confidentiality interval
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A study focusing on non-hospitalized COVID-19 survivors 
reported a significant correlation between depression and 
anxiety and the development of long-term insomnia (24). 
Meanwhile, a study with hospitalized COVID-19 survivors 
revealed that symptoms of anxiety and depression, along 
with poor sleep quality, fluctuated throughout the first 
year after recovery. Notably, this study did not identify any 
risk factors related to these conditions (25). A recent meta-
analysis showed that mental health problems, such as 
anxiety, stress, and depression, were positively associated 
with post-COVID sleep disturbances, which aligns with 
our findings. The impact of hospitalization for COVID-19 
on sleep problems was not statistically significant (22). 
Taquet et al., in their study examining the symptoms of 
long COVID-19, noted that anxiety and depression were 
more frequently observed after the first three months, 
with anxiety gradually increasing beyond the third month 
(11). 

Both sleep disturbances and anxiety/depression are more 
frequent in women than men. That is why gender could 
be a confounder (26). An international COVID sleep study, 
which controlled for pre-pandemic insomnia, found a 
46% incidence of insomnia post-COVID and a relation 
with depression scores. Additionally, a meta-analysis 
reported that the association between insomnia and long 
COVID is bidirectional and remained significant even after 
controlling for other health conditions (such as attention 
and memory problems, chronic fatigue, sleep apnea, 
depression, and anxiety) (27). Notably, insomnia tends to 
persist even after the resolution of other symptoms (9).

Insomnia may be linked to the persistence of chronic 
COVID-19 symptoms (28). A study in the USA utilizing 
an extensive federated electronic health record system 
revealed that individuals who survived COVID-19 exhibit 
notably elevated occurrences of psychiatric disorders, 
dementia, and insomnia (11).

There is a lack of research on this subject in our country. 
Given the variations in results reported from various 
parts of the world, findings from our country, situated 
at the crossroads of three continents, hold significance. 
Our study is noteworthy as it is the first to investigate 
the long-term effects of COVID-19 on sleep disturbances 
in both inpatients and outpatients in Turkey during the 
pre-vaccine era, when a single strain (Delta variant) was 
dominant.

Some studies pointed out that younger patients have a 
higher prevalence of post-COVID-19 sleep disturbances 
(9). A study from Greece discovered that women have a 
higher prevalence and experience more severe insomnia 
compared to men. However, no significant differences 
related to sex were observed concerning poor sleep 
quality (7). In their meta-analysis, Alkodaymi et al. reported 
that at the 3-to <6-month follow-up, sleep disorders (24%) 
are one of the most commonly observed psychological 
problems, and world region, male sex, DM comorbidity, 
and COVID-19 severity are identified as significant effect 
modifiers (4). According to the last meta-analysis by Linh 
et al., female sex and severe/critical acute COVID-19 were 
associated with a significantly higher risk of post-COVID 
sleep disturbances (22). Similar to our results, Ahmed et 
al. (2021) found no significant difference between good 
and poor sleepers in terms of COVID-19 severity and 
demographics such as age and sex (6). This discrepancy 
could be due to sample size limitations, population-
specific characteristics, or other unmeasured variables 
that may have influenced the results. Additionally, it’s 
possible that the impact of gender was mediated by other 
factors such as comorbidities, psychosocial stressors, or 
the severity of COVID-19 symptoms, which could have 
attenuated the observed association.

Conflicting results were found regarding comorbidities, 
such as DM, HT and cardiovascular diseases. However, 
dementia and chronic obstructive pulmonary diseases/
asthma were not identified as risk factors for post-COVID 
sleep problems. The relationship between smoking or 
drinking habits and post-COVID sleep problems also 
showed inconsistent results (21). 

A longitudinal study from Italy reported that 41% of 
patients exhibited poor sleep quality during both the 2nd-
month and 10th-month evaluations, similar to our study. 
In contrast to our study, in the second-month evaluation, 
only inflammatory factors were identified as risk factors 
for poor sleep quality rather than anxiety and depression 
scores. However, by the ten-month evaluation, female sex, 
higher levels of inflammatory factors, along with elevated 
scores for anxiety and depression, were identified as 
risk factors, similar to our study (22). In a large-scale 
retrospective cohort study conducted with outpatient 
cases in the UK, female sex and comorbidities were found 
to be associated with long COVID. Additionally, anxiety 
and depression were identified as the most common 
accompanying comorbidities (23).
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