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Abstract: Sleep issues after recovery have gotten a limited amount of investigation, despite the fact 

that the effects of COVID-19 are becoming more commonly understood. Students which had made 

a full recovery from COVID-19 were compared to individuals who had never been infected in order 

to determine the links between the between sleep interruptions and students who had recovered. 

In this research, both students evaluations were conducted on pupils who had recovered from 

COVID-19 as well as individuals who had never been infected again. The students were paired 

using age, gender, education and socioeconomic background. The study had a total of 110 

participating students. In-between November of 2021 and March of 2022, students from the 

Pharmacy College and other colleges belonging to Al-Qadisiyah University were selected. A socio-

demographic and clinical checklist was used together with the Pittsburgh Sleep Quality Index and 

the Hospital Anxiety Depression Scale in the interviews done with participants. Other measures 

used in this study include the Pittsburgh Sleep Quality Index and the Hospital Anxiety Depression 

Scale. However, fifty percent of those who recovered reported sleep problems whereas fifty percent 

of those that were nonrecoverable cases did not. A total of fifty-five percent (55/1110) of recovered 

COVID-19 students and one hundred percent (55/55) of control participants were found to have 

sleep disturbances, respectively. The recovered participants, with the exception of those who used 

medications, exhibited significantly higher levels of sleep instabilities across all domains that were 

measured by the Pittsburgh Sleep Quality Index questionnaire. This group of domains comprised 

There was a significant difference (P < 0.001) in the quality of sleep, latency, duration, efficiency, 

disruptions, and daytime dysfunction, as well as the overall PSQI score (P ≤ 0.001). First, it was 

demonstrated that students suffering from covid 19 recovered have a worse subjective sleep quality 

and that major depressive symptoms did not contribute significantly to sleep measure and 

numerous researchers have agreed on the need for further researches in order to uncover the 

complex relationship between Covid 19 and sleep. 2.3%, confidence interval with a 95% rate: Some 

typical symptoms of the sleep disorder include are measures of sleep quality and some indicators 

of the hyperhidrosis and abnormal pandemic waters of the covid-19. The Covid-19’s relationship to 

sleep difficulties is still a researchable area of concern as a possible consequence of COVID-19. This 

is because COVID-19 has the capacity to affect either the physical or the psychic that leads to the 

impairment of either psychic or physical functions. 
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1. Introduction 

The deadly corona virus was identified in Hubei’s capital, Wuhan, China, late in 2019, 

and quickly brought the entire world to its knees. EUVUCORONAVYRUSA-2SARS-COV-

2, often known as SARS, is a respiratory illness that, according to new discoveries, is 

caused by a severe acute respiratory syndrome [1], [2]. It was classified as a pandemic by 
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March 2020 by the World Health Organization (WHO) it was now a disease that impacted 

the whole world [3]. This led to a general consensus that the virus of the epidemic was 

passed on mainly through the path of respiratory droplets and transmission through close 

contact with the patient. Nevertheless, there is yet no information on this virus found to 

be highly contagious and can kill that serves as a virus now, and no full data can be firmly 

considered conclusive regarding its nature and its progression [4]. 

High rates of morbidity and mortality of COVID-19 cause an enormous numbers of 

people to be overwhelmed by higher levels of somatic and psychological distress, with 

symptoms of anxiety, sadness, and burnout related to the virus [5], [6]. Persons are affected 

drastically on their mental health and well-being due to the pandemic and as well as the 

detrimental effects on the economy, the social restrictions and lockdown procedures that 

were implemented in an effort to stop the virus from spreading [7]. A few recent studies 

show that COVID-19 infection can lead to such disorders as neuropsychiatric disease [8], 

which has the symptoms depression, anxiety, and disturbed sleep, among others. Symp-

toms of chronic allergic rhinitis are similar to those of severe acute respiratory syndrome 

and Middle East respiratory syndrome [9]. Interpretation of these findings was done be-

cause of previous epidemics, including Ebola virus. Many people have been known to 

have continued experiencing these post-recovery symptoms even after they were in stable 

condition. It was determined, during the 1-month follow-up, that one in every 5 patients 

treated in the hospital or under home isolation after the COVID-19 has at least one mental 

disorder: anxiety, depressive disorders, or post-traumatic stress disorder. This was evi-

denced in past year study that was undertaken in Italy. In contrast, even though COVID-

19 patients show high prevalence of insomnia and other psychiatric symptoms (34%), there 

is some knowledge about psychopathological disabilities with patients in early recovery 

from COVID-19. Therefore, the objective of this study is to examine the causes and severity 

of sleep disturbances and to bring the potential risk factors associated with them in those 

who achieved recovery from COVID-19 and their counterparts who served as controls for 

the study. 

2. Materials and Methods 

 2.1. Methodology 

The study on the prevalence of insomnia syndrome was conducted on the months 

between 21st November 2021 to 29th March 2022. In turn, according to the WHO discharge 

criteria 15, cases established in a sequential manner by management of COVID-19 isolation 

hospitals is carried out under the supervision of Al-Qadisiyah University Committee for 

COVID-19 isolation hospitals. fixed n of COVID-19 survivors (n=100), n of COVID-19 sur-

vivors (n=55), and n of non-affected students released from the hospitals (n=55). COVID-

19 was diagnosed based on the detection of viral nucleic acids in the nasopharyngeal swabs 

on the basis of that the patients were hospitalised or isolated at home. In order to function 

as a comparative group, an equivalent number of volunteers with no SARS-CoV-2 testing 

outcomes were enrolled in the study. These people were paired together because they were 

similar in terms of following aspects: age, gender, level of education, and social status. 

They were first-line relationships of survivors of COVID-19. The first-degree relatives of 

the pilot participants were selected for practice discrimination. Based on the use of the Epi 

Info 6.0, the sample size was calculated, under the assumption that the prevalence of the 

psychological symptoms among the COVID-19 respondents was 41%, whereas the same 

symptoms occurred in 21% of the general population [10]. This was achieved using a study 

with an 80 percent population and a 95% confidence level. One hundred and seventy of 

them were included in the research sample, of whom 85 had been diagnosed with COVID-

19 and 85 were controls [11]. 
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Individuals under the age of 18 and those people aged beyond 60 years, patients 

suffering from severe metabolic complications such as heart failure, renal failure, and he-

patic failure in addition to mental illness, those who cannot read well, and also any volun-

teer who does not wish to participate in this selection procedure, were all compelled. 

2.2. Data collection 

Participants were made to fill a semi structured check list data was to be gathered 

pertaining the relevant socio - demographic along with the clinical data. The checklist did 

contain the following cues, for instance, about the age, gender, marital status, place of res-

idence, level of education, working or not, and previous mental illness and/or medical ill-

ness of the individual. The subjects that have done a basic or secondary education fall 

within the low to medium educational level, whereas those who had a university or post-

graduate education are classified as a high educational level. 

 

2.3. Questionnaire 

To ascertain whether our participants were afflicted by major acute or chronic pri-

mary mental disorders (for instance, psychosis, mental retardation, or dementia), we used 

the semi-structured tool, the Structured Clinical Interview for DSM-5 Axis I Disorders 

(SCID-5) [12]. This was done, in part, so that such conditions would not influence the re-

sults in case such conditions were present. The validity and reliability of this device have 

been demonstrated in several studies [13], [14]. Therefore, none of those who were the 

subjects of our investigation undergoing additional psychometric testing had a history of 

serious mental impairments. For anxiety and depression symptom characteristics, the Hos-

pital Anxiety and Depression Scale as the self-reporting tool is enrolled. The DSM was 

analyzed by the Structured Clinical Interview at the time of carrying it out. The question-

naire includes seven questions concerning the symptoms of anxiety and depression with 

each one scored from one to three, known as Likert-scale. For each sub scale, there is a total 

score of the which the score could be anywhere between 0 and 2, and as a whole, the total 

score for each subscale is between 0 and 21 [15]. What it means is if an individual’s score 

on this scale was below 11 points, then they were said to be having comorbid anxiety and 

depression symptoms. This scale was used in conjunction with a variation of an Arabic 

one that has been verified [16]. To quantify the symptoms of anxiety and depression, a self-

reporting instrument called the Hospital Anxiety and Depression Scale is used. In applying 

the DSM, we relied on the Structured Clinical Interview. The questionnaire contains seven 

items related to the symptoms of anxiety and depression, which are rated according to a 

0–3 point Likert scale. The subscale has a total score that can vary from 0 to 21 points [15]. 

In case the score of this scale for participant was less than 11 points, that meant they had 

comorbid anxiety or depression symptoms. A validated Arabic variation was used in com-

bination with this scale [16]. 

 

2.4. Data Analysis 

The Statistical Package for Social Sciences, version 20.0, was employed to carry out 

the analysis on the data. To compare the proportions of categorical data, the chi-square test 

was performed and, for the purpose of comparing the means of two groups for continuous 

variables, the independent sample t-test was applied. The CI of sleep interruptions in 

COVID-19 and control subjects were determined following the correction for the anxiety 

and depression symptoms that were associated with the condition. All the associations 

were considered as statistically significant, when the p-value was less than or equal to 0.05. 

3. Results 

A total of 120 recovered COVID-19 students were contacted. Ten percent refused to 

participate or could not complete the questionnaire. The study did not include students 
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who failed to complete the questionnaire and their control family accounts. Due to mod-

erate to severe symptoms, fifty percent of those infected with COVID-19 were discharged 

from the hospital, and twenty-five percent of them isolated themselves under the influence 

of mild symptoms of the infection. Most of those who survived the COVID-19 infection 

population were students (52%); and this group had 10% of the married. Population aver-

age age of COVID-19 survivors - between 20 and 24 years, with SD equal to 6.40 years. The 

prevalence of stress and depressive symptoms was higher among recovered students as 

compared to the controls at 50%, with 55/110 and 100%, 55/55, and 8.3% for controls and 

the prevalence was found to be 10/120. Differences in socio-demographic and history of 

mental and medical conditions could not be considered statistically significant in this 

group, as well. Nevertheless, they did manage to survive. As to their control peers, the 

mean scores of people for stress and depression were significantly greater; the level was p 

≤0.001 (Table 2). 

Sleep disturbances occurred in 0.5 quintiles in recovered COVID-19 participants (55 

students of 1,110) and 1 quintile in control participants (55 participants of 55). Except for 

the participants who used medications, we found that the participants recovering from 

PTSD were significantly more unstable on their sleep across all domains measured by the 

PSQI questionnaire. These domains were night sleep quality, latency, duration, wake time 

after sleep onset, efficiency, disturbances, daytime dysfunction (P λ0.001), and the global 

PSQI score (P λ0.001). The subjects have greater odds of having their sleep quality being 

deformed despite adjusting for the laid related anxiousness and depression symptoms. 

Students who had recovered from COVID-19 were more likely to have poor subjective 

sleep quality, with an odds ratio of 2.3 and a confidence interval of 95% respectively. A 

low global Pittsburgh Sleep Quality Index score among recovered individuals was associ-

ated with a number of symptoms, including a longer sleep latency (OR 4.6, 95%: Sleep time 

within the normal range (3.3-4.6), shorter sleep duration (OR 0. 5, [95% CI 0.5- 0.1], de-

creased sleep efficiency (OR 3.8, [2.0- 7.1]), frequent day time dysfunction (OR 3.0, [2.2- A 

further investigation of sleep difficulties as a sequel to COVID-19 is required. The reason 

for this is because COVID- 19 can lead to both mental and physical dysfunction. 

 

Table 1. Sleep difficulties among recovered COVID-19 cases and controls 

Variable 
Cases (n = 55) Controls (n = 55) 

SE P-value 
Mean (SD) Mean (SD 

Quality of sleep 1.52 (0.98) 2.20 (0.97) 0.04 ≤0.001 

Latent sleep time 1.6 (0.93) 3.16 (1.00) 0.03 ≤0.001 

Time spent sleeping 1.22 (1.05) 2.68 (0.88) 0.02 0.002 

Improved sleep 

quality 
0.56 (0.88) 5.18 (0.41) 0.01 < 0.001 

Disruptions to one's 

sleep 
2.78 (0.66) 0.34 (0.68) 0.03 0.005 

Intake of 

pharmaceuticals 
4.22 (0.88) 0.01 (0.60) 0.13 0.002 

Daytime dysfunction 2.13 (0.80) 0.6 (0.65) 0.02 < 0.001 

Good (< 5) 22 (4.2) 45 (0.1) 0.16 
< 0.001 

Poor (≥ 5) 26 (7.6) 56 (8.9) 0.21 
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Table 2. Scores of people for stress and depression 

Variable Cases (n = 55) Controls (n = 55) P-value 

Age, mean (SD), 35.95 (6.40) 33.68 (9.37) 0.02 

sex, indeed (%)    

A woman 24 (6.45) 62 (72.9)  

 36 (7.22) 23 (27.1)  

Male Sleeplessness% 67.4% 33% 0.002 

Status of marriage, no. (%)   0.007 

Got married 3.7(0.62) 66 (78)  

Do not marry 1.6 (0.15) 19 (22)  

No. of students,   0.001 

College of Pharmacy 4.78 (0.3) 46 (54) 0.002 

Medical school 2.5 (0.02) 39 (46) 0.002 

College of Education 1.5(0.6) 12.3(0.4) 0.001 

College of Science 3.2(0.7) 5.3(0.3) 0.005 

College for vets 5.6 (7.2) 4.5(0.01) 0.001 

There is no history of mental 

problems. 
  0.51 

Yes 20 (8.1) 20 (3.22)  

No history of health problems, 

no. (%) 
55 (0.6) 79 (5.1)  

HADS stands for "Yes No."   0.21 

Feeling Down 11 (22) 11 (9.1)  

Stress and worry 35 (7.8) 35 (2.8)  

   0.001 

Age, mean (SD), 13.24 (4.2) `13.62 (0.8) 0.003 

sex, indeed (%) 22.15 (6.3) 22.13 (3.3) 0.001 

COVID-19: coronavirus disease 2021; HADS: Hospital Anxiety and Depression Scale; Significant at P ≤0.05. 

4. Discussion 

The main interpretation to reveal as a result of the study is that approximately fifty 

percent of the recovered COVID-19 students had sleeping problems in comparison to one 

hundred percent of the control group. Moreover, as compared to the controls, the recov-

ered individuals had poorer PSQI scores overall, greater subjective sleep disorders, longer 

sleep latency, shorter sleep hours, lower sleep efficiencies, higher frequency of daytime 

dysfunction and lower sleep efficiencies overall. The post-remission period in the subject 

of research works on outbreak of the diseases points out at some mental morbidities’ spec-

trum including sleep disorders with the variability between 10-35% [6], [17]. For instance, 

a study on sleep quality among 117 people from Nigeria showed that 35% of them, specif-
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ically survivors of Ebola virus disease and family members of affected individuals, re-

ported insufficient night sleep due to pandemic-related worries [18]. There was a Meta-

analysis study that incorporated eight different studies where there were found sleep dis-

ruptions commonly among patients who were recovering from COVID19 in China, Turkey, 

and Italy respectively in 33%, 13%, and 50% cases [9]. It may also be due to psychological 

factors, as people may have experienced psychological restraints like social distancing, the 

psychological impact that a new virus that could cause high morbidity and mortality rates, 

fear of infection or of infecting others and stigma on the disease. However, the enhanced 

risk of psychological disorders, coupled with sleep issues, in those individuals who have 

been recovering from COVID infection than in those who have not been hit by COVID 

similarly but were under stress, suggests neuro-immunological possibilities of the virus. 

COVID-19 is very similar to SARS and MERS patients [19], [20], in that, it causes an acti-

vation potentially hyperactivation of T-helper-1 cell and a subsequent exaggeration of pro-

duction of interferon-, interleukin IL-1, IL-6, CXCL10, and CCL2. As reference 29 itself ex-

plains, T-helper-2 cells have been activated in COVID-19 patients, leading to enhanced se-

cretion of cytokines such as IL-4 and IL-10. Such activation that is observed in patients of 

COVID-19 is in sharp contrast to the patients of SARS and MERS where T-helper-2 cells 

got activated This induction of pro-inflammatory cytokines is the proof of their stimulus 

and the beginning of the mental symptoms [21]. As such, this can be furthered by the fact 

of the release of those cytokines. That coronaviruses are provided with the capability to 

infect the neurons via the attachment of the angiotensin-converting enzyme receptor 2 

which is a protein generated by the neurons has been proved [22], [23], [24]. Having the 

coronavirus in the central nerve system or the brainstem that is responsible for controlling 

cardiorespiratory mechanics would therefore cause respiratory failure due to breathing 

complexities. 

Nevertheless, psychopathies combined with sleep disorders, which were outlined in 

those people, who were recovering from COVID infection, while they had not caught the 

virus but were under pressure, are also the neuro-immunological possibilities of the virus. 

SARS and MERS patients had also similar characteristics of Covid-19 patients in that it 

resulted T-helper-1 cell activation maybe hyperactivation [19], [20] and increased produc-

tion of interferon–, interleukin IL– -1, IL– -6, CXCL10, and CCL2 [25]. As tested by refer-

ence 29 itself, T-helper-2 cells activation occurs in COVID-19 patients that foster secretion 

of cytokines that include IL-4 and IL-ilo. As such, the activation said to observe in COVID-

19 patients, poignantly contrasts with the patients of SARS and MERS where the T-help 

cable grain got initiation. This induction of excitement inflammation meta force is a signery 

of their inflammation in compo and the beginning of the brain systems [21]. Therefore, this 

can be augmented more by the release the cytokines. That the coronaviruses can be given 

with the ability to infect the neurons by attaching angiotensin-converting enzyme receptor 

2 receptor that is made by the neurons has been verified; [22], [23], [24] having the virus 

point of the central neuromuscular or brainstem that controls the cardiorespiratory me-

chanics but causes. 

Historically, clinical literature revealed a close nexus between the association of anx-

iety and depression with sleep disturbances [25]. As the research population in this study 

is constituted primarily by working adults, most of them were under employment. In the 

course of Covid-19, there is an argument that stress and anxiety of high levels were related 

to the poor quality of sleep, and the recoveries of people from the Covid-19 made one 

prone to the risk of negative health effects [26], [27]. It conceivable occurs alongside other 

physiological processes especially emotional and cognitive sensitivity that may have been 

caused by disturbance in emotional and cognitive capacities except that it also is left to bio-

social frameworks, which includes cardiovascular, other hormonal, immunological, and 

metabolic processes such as behavior, attitude, and disposition of patients and caregivers 

towards their conditions. It can be that emotional issues may be the underlying cause of 
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long term or recurred episodes of deprivation and, conversely, deprivation may precipi-

tate the onset of emotional difficulties [28]. 

In our research, particular limitations need to be considered. First of all, the study 

was cross-sectional, meaning we cannot prove any relationships between sleep problems 

and other risk factors such as COVID-19. However, because the students were drawn from 

Al-Diwaniya city and the sample size was small compared to other studies, the generali-

zation of our results was greatly restricted. In spite of the fact that mentioned student in-

formation was a disease history case, the above case did not list a history of disease. Third, 

the outcomes were quantitatively measured using a self-rating scale for sleep duration dis-

turbances. This might offer a biased basis for the calculation. This outcome implies that 

objective parameters, such as polysomnography, would produce more accurate and defi-

nite results. [29], [30], [31], [32], [33], [34], [35], [36], [37], [38], [39], [40], [41] 

5. Conclusion 

Amongst the potential side effects of COVID-19, insomnia or sleep disturb should be 

addressed with more detailed attention because it may harm the mental and physical state 

of the person suffering from these issues. In this manner, female students might be able to 

prevail over or pre evade the appearance of similar problems because of prescribing indi-

vidualized treatment for students who are falling asleep or most likely to have sleep issues 

caused by COVID-19. Therefore, population-based longitudinal study is required in order 

to studying the different psychological and neurobiological reasons that are related to 

sleep disorders and finding more individuals in Governorate Al-Diwaniya city who suffer 

from the COVID-19 squeals that lasts too long. Besides this, current studies have to focus 

on the physiological mechanisms of some anti-inflammatory markers that may be associ-

ated with the aetiology of COVID-19 and mental issues. 
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