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INTRODUCTION

Coronavirus disease (COVID-19), a highly contagious virus, 
first observed in the Chinese city of Wuhan in late December of 
2019, has spread across the world resulting in significant mor-
bidity and mortality [1]. The nature of the pandemic with respect 
to lack of any specific treatment or vaccine along with strict con-
trol measures has resulted in significant psychological symptoms 
among general population [2]. Moreover, patients with COV-
ID-19 infection also been shown to be vulnerable to a various 
psychological disorders even after they have been cured and dis-
charged from hospital [3]. Currently, there are only few epidemi-
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ological studies available on the mental health problems and psy-
chiatric morbidity of those diagnosed with COVID-19. Moreover, 
COVID-19 related mental health research is scarce in lower-mid-
dle-income countries of Asia [4].

When facing the COVID-19 infection, a normal sleep pattern 
is essential due to its many benefits for mental and physical health 
[5]. Lack of sleep can result in various negative outcomes includ-
ing poor immune response [5]. COVID-19 pandemic has be-
come a source of abrupt disruptions in regular sleep habits (cir-
cadian rhythms) secondary to the associated severe physical and 
mental health issues [6]. However, there are no studies, to the best 
of our knowledge, providing evidence based information on sleep-
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related disorders among patients with COVID-19 from India till 
date. In the present cross sectional studies, we explored the prev-
alence of insomnia and it’s correlates in a COVID-19 patient pop-
ulation in South India.

METHODS

It was a cross-sectional study conducted at a COVID-19 treat-
ment facility managed by public-private partnership in South In-
dia. The study was approved by the hospital ethical committee. 
The study period was 1st August 2020 to 30th September 2020. 
Purposive sampling was used to recruit participants. Inclusion 
criteria was COVID-19 patients above 18 years of age, who were 
clinically stable for the interview. Informed consent was taken 
from all the participants. Sociodemographic and clinical details 
were collected according to a structured performa. Medical re-
cords were reviewed to collect information about medical back-
ground, overall medical parameters of COVID-19, laboratory 
values and treatment details. The insomnia was evaluated using 
the Insomnia Severity Index (ISI). ISI is a 7-item scale that mea-
sures the self-reported level of sleep quality and insomnia [7]. In-
somnia on the ISI was classified as none (0–7), sub-threshold (8–
14), moderate (15–21), or severe (22–28). 

Data were analyzed with the SPSS Version 23.0 (IBM Corp., Ar-
monk, NY, USA). Continual variables were expressed as mean± 
standard deviation. Categorical variables were expressed as fre-
quencies and percentages. An independent-sample t-test was 
used to test for differences in continuous variables between CO-
VID-19 patients with insomnia and those without insomnia. Dif-
ferences were considered as statistically significant if the p value 
was <0.05.

RESULTS

Among 136 participants, 24 (17.6%) and 30 (22.1%) were in the 
age group of 11–30 and 31–50, respectively, and 82 (60.3%) were 
above 50 years. The mean age was 51.59 years, and 73 (53.7%) 
participants were females. Twenty-two (16.2%) patients and 25 
(18.4%) had hospital and family exposure, respctively, and 89 
(65.4%) had unknown exposure. Ninty-one (67.4%) participants 
were having symptoms of COVID-19, and 93 (73.2%) had co-
morbid medical illness. Twenty-three (16.9%) participants had 
subthreshold insomnia, and 3 (2.2%) participants had clinical 
insomnia. The sociodemographic and clinical details are sum-
marised in Table 1.

After comparing the white blood cell (WBC) counts between 
COVID-19 patients with and without insomnia, results showed 
that the WBC count was higher in the insomnia group (8.5×109/L) 
than in the non-insomnia group (6.4×109/L) (p=0.003). The lym-
phocyte count was significantly lower in the insomnia group (24.13% 
WB) compared with the non-insomnia group (31.41%WB) (p= 
0.008). The alanine aminotransferase (ALT), aspartate transami-
nase (AST), and serum creatinine levels were significantly high-

er among the insomnia group. The details are summarised in the 
Table 2.

DISCUSSION

To the best of our knowledge, the current study is one of the 
few to present data on the mental health comorbidity (insomnia) 
among patients with active COVID-19 infection. The overall 
prevalence of insomnia among 136 COVI-19 patients is 19.1%. 
A recent meta-analysis exploring sleep problems during COV-

Table 1. Sociodemographic and clinical variables
Variable Value (n=136)

Age
11–30 years 24 (17.6)
31–50 years 30 (22.1)
51–70 years 66 (48.5)
>70 years 16 (11.8)

Sex
Female 73 (53.7)
Male 63 (46.3)

Exposure
Hospital 22 (16.2)
Family 25 (18.4)
Unknown 89 (65.4)

Symptoms
Asymptomatic 44 (32.6)
Symptomatic 91 (67.4)

Comorbidities
Yes 93 (73.2)
No 34 (26.8)

Insomnia
Nil 110 (80.9)
Subthreshold 23 (16.9)
Clinical 3 (2.2)

Data are presented as number (%).

Table 2. Comparison of blood investigation parameters in COVID-19 
patients with and without insomnia

Variable No 
insomnia Insomnia p value

Haemoglobin (mg/dL) (mean) 12.53 12.13 0.400
WBC (×109/L) (mean) 6.40 8.50 0.003
Neutrophil, %WB (mean) 59.83 64.50 0.151
Lymphocyte, %WB (mean) 31.41 24.13 0.008
Monocyte, %WB (mean) 6.75 5.50 0.155
Platelet count (×109/L) (mean) 2.77 2.84 0.867
ALT (units/L) 26.06 40.74 0.006
AST (units/L) 24.85 35.00 0.070
Serum creatinine (mg/dL) 1.07 2.06 0.015
D-dimer (ng/mL) 1452.47 1195.59 0.808
Data are mean values. Insomnia if a score is >7 in the Insomnia Sever-
ity Index (ISI) questionnaire. WBC: white blood cell, ALT: alanine ami-
notransferase, AST: aspartate transaminase
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ID-19 pandemic by population found that COVID-19 patients 
were the most affected group with sleep problems, with a pooled 
rate of 74.8%, when compared with general population (32.3%) 
and healthcare workers (36.0%) [5]. The significantly lower prev-
alence of sleep problems in our study can be explained on the ba-
sis of the scale used. Most of the studies which reported higher 
prevalence of sleep problems among COVID-19 patients were 
done using the Pittsburgh Sleep Quality Index (PSQI), which cap-
tures a very wide range of sleep-related issues such as nightmares, 
snoring, sleep medication use etc. Recent studies using ISI or oth-
er researcher-developed measures to quantify sleep problems re-
ported a significantly lower prevalence of sleep problems (25.2%) 
in the above meta-analysis [5]. However, a recent meta-analysis 
comparing diagnostic accuracy of PSQI and ISI indicated that 
summary estimates of sensitivity and specificity did not differ sig-
nificantly between the two measures [8]. Insomnia among CO-
VID-19 patients might be due to the stress associated with infec-
tion as worry provokes uncontrollable cognitive arousal which is 
one of the major mechanisms inducing dysregulation in sleep [9]. 
However, it can also be partly attributed to symptoms and side ef-
fects of medications [5]. 

We found significantly higher WBC count in the insomnia 
group than in the non-insomnia group. However, considering 
the previous literature regarding changes in the WBC count fol-
lowing short periods of insomnia, it might also be the result of in-
somnia rather than the higher inflammatory response in the CO-
VID-19 positive insomnia group. Boudjeltia et al. [10] explored 
the effects of sleep restricted to four hours for three consecutive 
nights on blood parameters and found that a significant increase 
in WBC (5.79×103 vs. 6.89×103 cells/μL, p=0.03), and neutrophils 
(3.17×103 vs. 4.24×103 cells/μL, p=0.01) was observed after the 
third night of sleep restriction. Moreover, Nishitani and Sakaki-
bara [11] explored the relation between sleep difficulty and WBC 
count in shift workers and found that higher WBC counts were 
more frequently found in shift workers with sleeping problems 
than those without the problems.

We also found that lymphocyte count was significantly lower in 
the insomnia group when compared to the non-insomnia group. 
Among the patients with COVID-19, lymphopenia has been 
shown to be associated with adverse outcome, intensive care unit 
stay, higher risk of myocardial injury and increased risk of acute 
respiratory distress syndrome [12]. The reason for this phenom-
enon was thought to be due to the the presence of ACE2 recep-
tor on their surface and SARS-CoV-2 may directly infect those 
cells and ultimately lead to their lysis [12]. 

We also found significantly higher levels of liver enzymes (AST, 
ALT) among COVID-19 patients with insomnia when compared 
to non-insomnia group. Recent evidence also suggest that that the 
circadian clock can alter the levels of AST and ALT [13]. Another 
study found that the continuous sleep deprivation from 76 h to 
80 h resulted in an increase of 170% in mean AST, and 58–5% in 
mean ALT [14]. Insmonia symptoms can be a manifestation of 
underlying depression [15].

In conclusion, insomnia may occur among active patients with 
COVID-19 infection. Patients with COVID-19 with insomnia 
have significantly higher WBC count, AST, ALT, and serum cre-
atinine, and significantly lower lymphocyte count, when com-
pared to the non-insomnia group. It is important to keep in mind 
that there is a hidden danger of the transformation of acute in-
somnia into chronic insomnia among COVID-19 patients. In-
somnia symptoms should alert physicians about possible depres-
sion which is very frequent and one of the core symptoms. It is 
important to disseminate sleep health education and sleep hy-
giene behavior interventions to the COVID-19 patient popula-
tion while they are admitted in the hospital. 
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