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INTRODUCTION

The novel coronavirus disease (COVID-19) was first observed 
in the Chinese city of Wuhan in late December 2019 [1]. COV-
ID-19 spread rapidly worldwide due to the highly contagious na-
ture of the virus, and the World Health Organization officially de-
clared COVID-19 as a pandemic on March 11, 2020 [1]. COVID-19 
impacted India severely, especially during the second wave. India, 
with a population of more than 1.34 billion, experienced signifi-
cant problem in controlling the transmission of COVID-19 infec-
tion among its population. While writing this report on June 16, 
2021, COVID-19 has infected 29,627,763 patients in India and 
caused 379,551 deaths (https://www.worldometers.info/, Worl-
dometer, June 16, 2021; 11 IST). 
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The COVID-19 pandemic affected all aspects of human life. 
The infection control measures such as lockdown, travel restric-
tions, and physical distancing changed the way people live, abrupt-
ly. Associated social, economic, and health consequences lead to 
significant psychological problems among general population 
across the globe [2]. Studies suggest that there are a significant 
increase in the prevalence of anxiety, depression, and insomnia 
among general population in most of the countries [3,4]. Studies 
among the healthcare workers also showed significant increase 
in psychiatric comorbidities compared to pre-pandemic levels 
[5,6]. Those working in frontline with the COVID-19 patients ex-
perienced significantly higher psychological stress [5]. While work-
ing in the high risk hospital settings with limited resources, many 
healthcare workers in India got infected with COVID-19. Accord-
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ing to recent estimates, around 700 doctors died due to COVID-19 
during the second wave alone [7]. 

Emerging evidence suggest that patients with COVID-19 in-
fection suffer from significant psychological problems during the 
active phase of the illness [8,9]. The neurotropic nature of the vi-
rus, the symptoms of the infection, absence of effective medicines, 
risk of complications and mortality, and the need for isolation, 
contributed to the higher incidence of new onset mental health 
problems among COVID-19 confirmed patients [10]. However, 
there are only few studies exploring psychological problems of 
COVID-19 patients after recovery [11,12]. A recent study found 
that 26.45% of the COVID-19 patients suffer from insomnia af-
ter recovery [11]. Considering higher prevalence of insomnia 
among COVID-19 patients during acute phase of illness, many of 
them can potentially develop into chronic insomnia after recov-
ery. To the best of our knowledge, there are no studies exploring 
insomnia among COVID-19 survivors from India till date. In this 
cross sectional study, we explored the prevalence of insomnia and 
its correlation among healthcare workers recovered from COV-
ID-19 infection in South India. 

METHODS 

Participants 
This was a cross sectional study conducted among healthcare 

workers of a tertiary care hospital in South India. The study in-
cluded healthcare workers who tested positive for COVID-19 
according to the provisional guidelines of World Health Orga-
nization. The data was collected after they were tested negative for 
COVID-19. The study protocol was approved by the ethical 
committee of the Iqraa International Hospital and Research Cen-
tre (IEC/2021/06/04). All the participants provided informed 
consent before responding to the study questionnaire. 

Design and measurements
A structured self-report questionnaire was created for conduct-

ing this study. The questionnaire included three sections; socio-
demographic details, COVID-19 infection related clinical details, 
and the Insomnia Severity Index (ISI).

The social demographic variables included age, gender, smok-
ing status, status of physical activity, and presence of comorbid 
illnesses. The COVID-19 infection related clinical details includ-
ed the following questions; the duration of fever, length of hospi-
tal stay, days since discharge, history of myalgia, COVID-19 pneu-
monia, intensive care unit admission, oxygen therapy, non-invasive 
ventilation, mechanical ventilation, and presence of persistent 
symptoms after recovery from COVID-19. 

Insomnia was evaluated by the ISI. ISI is a seven-item self-re-
port index which measures the self-reported level of sleep quality 
and insomnia, including difficulty in falling asleep, maintaining 
sleep, and waking up early [13]. Each item is scored from 0 to 4 
points. The total score ranges from 0 to 28. Insomnia on the ISI 
was classified as none (0–7), subthreshold (8–14), moderate 

(15–21), or severe (22–28).

Statistical analysis
The collected data was entered in Excel format, and the data-

base was established by using SPSS 23.0 statistical software for 
analysis (IBM Corp., Armonk, NY, USA). Continuous variables 
were expressed as mean±standard deviation. Categorical variables 
were expressed as frequencies and percentages. Continuous vari-
ables were compared with the use of the independent-sample t-
test, such as duration fever, duration of hospital stay, and days 
since discharge from the hospital. Spearman correlation was 
done to analyze correlation between insomnia severity and other 
continuous variables. Differences were considered as statistically 
significant if the p value was <0.05

RESULTS

Demographic and clinical characteristics 
of all participants 

We received responses from 107 hospital staff who were tested 
positive for COVID-19. Majority of the study population (78.5%) 
were between the age group of 20–30 years. Sixty-eight partici-
pants (63.6%) were females. Nine participants (8.4%) had pre-
morbid medical illnesses before testing positive for COVID-19. 
Of the 107 respondents, 54 (50.5%) were engaged in regular physi-
cal activities and 2 (1.9%) were active smokers. 

Sixty-four (59.8%) of the study participants had myalgic symp-
toms associated with COVID-19. Three participants were diag-
nosed with COVID-19 pneumonia, two participants required 
intensive care unit admission. Oxygen therapy, non-invasive ven-
tilation, and mechanical ventilation were required for only a sin-
gle participant. Persistent symptoms after recovery were reported 
by 71.6% of the participants. Eighteen (16.8%) participants had 
subthreshold insomnia, and five (4.7%) participants had clinical 
insomnia. The sociodemographic and clinical details are sum-
marized in Table 1. 

Comparison of demographic and clinical characteristics 
between the insomnia group and non-insomnia group 
in the enrolled COVID-19 patients

A total of 23 people (21.5%) were diagnosed with insomnia 
based on the ISI score greater than 8. The results of the inter-group 
comparison using chi-square test showed that there was no sig-
nificant difference in the prevalence of insomnia among patients 
with different age, gender, comorbid illness, smoking status, physi-
cal exercise, history of myalgia, pneumonia, ICU admission, and 
presence of persistent symptoms. There was a significant positive 
correlation between duration of fever and insomnia severity 
(0.247, p=0.01). There was no statistically significant association 
between insomnia severity and length of hospital stay and days 
since discharge from the hospital (Table 2). 
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DISCUSSION 

This study showed that healthcare workers with confirmed 
COVID-19 infection had a high prevalence (21.5%) of insomnia 
after recovery. To the best of our understanding, there are only 
few studies exploring insomnia among patients recovered from 
COVID-19. A recent study from China by Xu et al. [11] explored 
insomnia among 125 COVID-19 survivors and found that 26.45% 
of the participants reported insomnia based on the ISI score 
greater than 8. They also found age and presence of physical and 
mental impairment as risk factors for insomnia among COV-
ID-19 survivors. Another social media based survey study ex-
plored insomnia among 1,215 participants from 15 countries us-

ing Athena’s Insomnia Scale, and found that 943 (77.6%) participants 
had a score ≥6 representing insomnia [14]. The authors also found 
that age, country, and symptoms predict the risk for insomnia 
among COVID-19 survivors. Our study also found significant 
positive correlation between symptom (duration of fever) and 
the severity of insomnia. Another recent retrospective study by 
Taquet et al. [12] evaluated neuropsychiatric outcome among 
236,379 survivors of COVID-19 infection in the 6 months follow-
ing a COVID-19 diagnosis based on electronic health records. 
The authors found that 5.4% of all COVID-19 patients in the study 
experienced insomnia in the 6 month period following infection, 
and the prevalence of insomnia significantly increased with se-
verity of COVID-19 infection and the need for hospital care. 

The prevalence of insomnia in our study is significantly higher 
when compared the prevalence of insomnia among general pop-
ulation. A recent meta-analysis of 177 studies comprising 345,270 
participants from 39 countries regarding sleep problems during 
COVID-19 pandemic reported that the corrected pooled esti-
mated prevalence of sleep problems were 18% among the general 
population [15]. Another survey study from India among 958 re-
spondents spread across 25 states and from all regions of the coun-

Table 1. Sociodemographic and clinical characteristics of the recovered COVID-19 healthcare workers with or without insomnia
Variable Number of patients (n=107) No insomnia (n=84) Insomnia (n=23) p-value

Age 0.35
20–30 yrs 84 (78.5) 68 16
31–40 yrs 19 (17.8) 12   7
41–50 yrs 4 (3.7)   4   0

Gender 0.22
Female 68 (63.6) 52 16
Male 39 (36.4) 32   7

Comorbidities 0.33
Yes 9 (8.4)   6   3
No 98 (91.6) 78 20

Physical activity 0.74
Yes 54 (50.5) 44 10
No 53 (49.5) 40 13

Smoking 0.76
No 105 (98.1) 82 23
Yes 2 (1.9)   2   0

Myalgia 0.49
Yes 64 (59.8) 48 16
No 43 (40.2) 36   7

Pneumonia 0.66
Yes 3 (2.8)   3   0
No 104 (97.2) 81 23

ICU admission 0.76
Yes 2 (1.9)   2   0
No 105 (98.1) 82 23

Persistent symptoms (n=102) 0.08
Yes 73 (71.6) 54 19
No 29 (27.1) 26   3

Data are presented as numbers (%) or numbers. chi-square test 

Table 2. COVID-19 related clinical characteristics of the recovered 
COVID-19 healthcare workers with or without Insomnia

Variable No insomnia Insomnia p value
Duration of fever (mean) 1.57 2.21 0.22
Length of hospital stay (mean) 8.1 6.8 0.29
Days since discharge (mean) 24.35 11 0.26
independent-sample t-test



Nalakath A. Uvais, et al CIM / 105

try reported that around 10% of the study participants reported 
clinically significant insomnia according to ISI [16]. 

The prevalence of insomnia among healthcare workers recov-
ered from COVID-19 is significantly higher when compared to 
findings of a previous study among healthcare workers from the 
same hospital during the early phase of COVID-19 pandemic. A 
cross-sectional study conducted in May, 2020 among 347 hospi-
tal staff of our hospital found that only 13.3% reported insomnia 
according to ISI [17]. However, the prevalence of insomnia in 
our study is significantly less when compared to multiple studies 
among healthcare workers from across the world during COV-
ID-19 pandemic. A recent meta-analysis showed that the cor-
rected pooled estimated prevalence of sleep problems among 
healthcare workers from 39 countries were 31% [15]. One of the 
reason for this higher prevalence could be that many studies in-
cluded frontline hospital staff who are actively involved in COV-
ID-19 management, and significantly higher rate of insomnia 
was reported among them. Moreover, the relatively lower preva-
lence of sleep disorder in our study also can be due to difference 
in scales used across studies [9]. It has been found that studies us-
ing the Pittsburgh Sleep Quality Index (PSQI) scale found signif-
icantly higher rate insomnia among the study participants as the 
questions in the PSQI assess wide range of sleep-related issues [9].

The prevalence of insomnia in our study is significantly higher 
when compared to the prevalence of insomnia among active CO-
VID-19 patients in the same setting. A recent study from our hos-
pital regarding prevalence of insomnia among 136 COVID-19 pa-
tients found that 19.1% patients had insomnia according to ISI [9].

In conclusion, our study among healthcare workers recovered 
from COVID-19 provides evidence for high prevalence of in-
somnia among COVID-19 survivors. The results of this study 
demands that specific support measures should be planned and 
implemented to address insomnia among healthcare workers re-
covered from COVID-19. Moreover, our study results also has re-
search and policy implications. Future well conducted prospective 
studies are necessary to understand the course of insomnia among 
COVID-19 survivors. 
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