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Abstract

Background: Sleep has a well-recognized impact on human
immunity. COVID-19 infectivity and severity depend on the immune
system of the host. Medical interns are at risk for the development of
this disease and have poor sleep quality. In this study, the association
between sleep quality and COVID-19 infection development and
severity in medical students was evaluated.

Methods: In the current study, 50 medical students were enrolled.
Demographic and subjective sleep parameters were documented
and compared with COVID-19 infection history and development
of dyspnea. Chronotype was assessed by the reduced Morningness-
Eveningness Questionnaire (rMEQ).

Results: The total sleep time in infected medical intern were 68.14
minutes shorter than non-infected one (p=0.048). The wake time was
one hour and twelve minutes earlier in the group which developed
dyspnea (p=0.020). Age, gender, IMEQ score and Body Mass Index
(BMI) are significantly associated with neither COVID-19 infection
history nor dyspnea.

Conclusion: Short sleep time and early morning awakening are
bound up with the prevalence and severity of COVID-19 in medical
interns.
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Sleep Parameters and COVID-19 Infection

Introduction

With the launch of the new COVID-19 pandemic in
December 2019, all sections of society in all countries
became involved in the fight against this unknown
virus. Among the members of the community, the
medical staff, especially physicians and nurses were
the most affected by this disease since they are the
first lines of the fight against this disease (1). Health
care workers encompass the significant proportion
of COVID-19 infections in the pandemic outbreaks.
Exposed health care workers may experience a high
incidence of COVID-19 infections, particularly for
unprotected and repeated exposures. Furthermore, they
may face a greater risk of developing mental health
irregularity rather than non-health care workers which
might negatively affect their sleep quality (2).

Sleep disorders, and specifically insomnia, have been
linked to susceptibility to COVID-19 and health
care workers represent two of the five occupational
groups with the highest prevalence of short sleep
duration (3). COVID-19 outbreak also has caused a
huge negative impact on exposed healthcare workers’
sleep quality (4). According to Marreli ef al, the
effects of the COVID-19 outbreak include delayed
bedtime and wake-up time and increased sleep
latency on university students (5). The COVID-19
pandemic has aggravated pre-existing sleep disorder
conditions among frontline health care workers (6).
It has been shown that medical students have poor
sleep qualities (7) but the impact of sleep quality on
the infection rate of medical students has not been
evaluated precisely. For this purpose, a study was
conducted among medical interns to show whether
sleep quality increases infection susceptibility or not.

Materials and Methods

It is essential that ethically all the questionnaires
be prepared based on the complete satisfaction of
the participating patients. The study’s protocol was
approved by the local ethical research committee
(Ethical code: 1399.623), and the written informed
consent was obtained from the medical school
principal and all participants.

Inthis crosssectional study, 50 medical students’interns
who have been exposed to a new COVID-19 infection
during the internship were enrolled during January
2021. Exclusion criteria were hypnotic medicine
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usage and unwillingness for enrolling in the study.
All students were surveyed based on a questionnaire
completed by them. The study tools consisted of age,
sex, Body Mass Index (BMI), bedtime, subjective
sleep latency (time from going to bed and falling
sleep), sleep time, and wake time. Chronotype was
assessed by the reduced Morningness-Eveningness
Questionnaire (rMEQ) (8). The standardized form of
questionnaire was used in this study. The questionnaire
comprises 5 multiple choice questions about circadian
preferences and was translated and validated to Persian
(9). All volunteers were at least 4 weeks” COVID-19
symptom free.

COVID-19 diagnosis

The main inclusion criteria for COVID-19 diagnosis
were based on the presence of a recent history of
common COVID-19 symptoms. These symptoms
included fever, cough, dyspnea, sputum, myalgia,
arthralgia, headache, rhinorrhea,
throat, abdominal pain, pharyngeal discomfort,
chest pain, decreased smell or taste functions

diarrhea, sore

(10). Consequently, samples with symptoms were
questioned about Polymerase Chain Reaction (PCR)-
positive or COVID-19 imaging findings on Computed
Tomography (CT) of the chest. Finally, following
by the mentioned criteria, medical interns were
divided into three patterns of COVID-19 disease
in diagnosis:1) The group that was identified only
based on common symptoms such as fever, lethargy,
weakness, fatigue, and most importantly, symptoms
of upper respiratory infection, 2) The group that was
examined according to radiographic, for instance,
High-Resolution Computed Tomography (HRCT)
findings of the chest had a crazy-paving view, and
finally, 3) the group that was identified by molecular
tests (polymerase chain reaction). They were also
asked about the reoccurrence of the disease.

Statistical analysis

Statistical analyses were performed by using SPSS
version 11.5 (IBM, Chicago, IL, USA). The qualitative
data between groups were analyzed through
performing the Chi-square test, and for quantitative
data, we used Mann-Whitney U. p value of less than

0.05 was set for the level of clinical significance.
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Table 1. COVID-19 characteristic of participants

COVID-19 + (n=19)

Diagnosis (cases)
PCR+ Symptoms 4(21.1%)
Radiology + Symptoms  1(5.2%)
Symptoms only 14(73.7%)

Dyspnea (cases)
Positive 8 (42.1%)
Negative 11(57.8%)

Results

Two participants were excluded due to hypnotic
medicine usage and data of 48 medical students were
evaluated. The average age of participants was 25.94
(range 24-37 years) and 50% of all interns were male.
Out of all participants, 19 cases became infected with

COVID-19, which accounted for 39.6 percent of
these students. Details of COVID-19 diagnosis and
dyspnea prevalence and reoccurrence are summarized
in table 1.

Among demographic and subjective sleep parameters,
the sole factor which had a significant association with
COVID-19 infections among participants was sleep
time (Table 2). The total sleep time in the infected
medical intern was 68.14 minutes shorter than non-
infected one (p=0.048).

Based on the results, the only factor which had a
significant association with dyspnea development
in infected participants among demographic and
subjective sleep parameters was wake time (Table 3).
The wake time was one hour and twelve minutes earlier
in the group which developed dyspnea (p=0.020).

Table 2. Association of COVID-19 infection with sleep parameters, sex, age, BMI, and rMEQ

\UE COVID-19 - COVID-19 + p-value
Sex (%)
Male 41.4 63.2 0.140
Female 58.6 36.8
Age in years
Mean 25.69 26.32 0.608
SD 0.86 2.73
rMEQ score
Mean 13.70 15.06 0.387
SD 3.32 4.55
BMI in Kg/m?
Mean 23.52 22.57 0.101
SD 3.40 3.21
Bedtime
Mean time 00:04 00:24 0.220
SD in minutes 70.20° 97.14’
Sleep latency in minutes
Mean 23.70° 21.66’ 0.934
SD 23.23 18.92’
Wake time
Mean time 06:53 6:55 0.920
SD in minutes 73.50° 74.94°
Sleep time in minutes
Mean 01.67’ Be8i5e] 0.048
SD 88.68’ 96.56’
Excessive Morning sleepiness presence 50% 60% 0487

percentage
rMEQ -reduced Morningness-Eveningness Questionnaire.
SD: Standard deviation.
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Table 3. Association of dyspnea in patients with COVID-19 with sleep parameters, sex, age, and BMI.

variant Dyspnea -
Sex (%)
Male 63.6
Female 36.4
Age in years
Mean 25.55
SD 0.69
rMEQ score
Mean 13.45
SD 4.82
BMI in Kg/m?
Mean 22.22
SD 3.54
Bedtime
Mean time 00:50
SD in minutes 72.00°
Sleep latency in minutes
Mean 17.25
SD 9.38’
Wake time
Mean time 7:22
SD in minutes 82.80°
Sleep time in minutes
Mean 336.0°
SD 119.83
Excessive Morning sleepiness presence 54.5%

percentage

rMEQ: reduced Morningness-Eveningness Questionnaire.

Discussion

These days in many countries around the world,
healthcare workers are struggling with stress due
to the COVID-19 crisis and facing a greater risk of
developing mental health irregularity rather than
other professions, and the COVID-19 epidemic
might negatively affect their sleep quality (11).
Stress, anxiety, and other mental health disorders
can decrease the quality of sleep which is highly
prevalent among medical intern students, and early
detection and management seem imperative (1).
Consequently, numerous problems might be created
by lack of sufficient sleep in healthcare workers
such as COVID-19 infection during the pandemic,
and particular attention to the role of cognitive and
metacognitive processes is due in order to improve
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Dyspnea + p-value
62.5 0.960
37.5

27.38 0.272
1.50
17.15 0.492
3.55
23.06 0.109
3.55
23:38 0.152
155.80°
22.37 0.897
28.25
6:10 0.020*
66.60’
335.0° 0.635
45.82’
62.5% 0.729

sleep quality (12). Hence, a study to show the
correlation between COVID-19 infection and sleep
quality seems necessary.

In this study, we evaluated the effects of the new
COVID-19 infection on different variables of sleep in
48 medical interns. The results on COVID-19 infection
revealed that the most significant difference between
the infectious and non-infectious groups was in their
sleep time; therefore, there was a significant decrease
in total sleep time in infected patients. Our findings
on total sleep time hypothesize that sleep disorders
might play an important role in COVID-19 infection
susceptibility and more importantly, well-recognized
risk factors such as older age, high BMI, and male
gender. No significant relation between rMEQ and
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COVID-19 development and severity was found. It
has been shown that variants in circadian rhythm are
not linked to health problems as long as they are not
associated withrestricted sleep time (13). Furthermore,
concerning dyspnea in patients with COVID-19,
analyses showed that the only parameter that had a
significant difference in terms of dyspnea was when
patients woke up in the morning. Accordingly, recent
studies reported that there is a strong relationship
between good sleep quality and normal function
of the immune system (14) and our results support
this issue. Depression as one of the reasons for
early morning awakening is shown to be associated
with COVID-19 severity which is compatible with
our finding (15). For clarifying such an interesting
relationship between COVID-19 infection, early
morning awakening and depression,
depression evaluation in addition to sleep parameters.
Melatonin, as a potential agent has been discovered
to be clinically promising in sepsis and can alleviate
symptoms of other similar viral infections (16).
Melatonin is a sleep promoting agent which is secreted

we need

by pineal gland. Appropriate secretion of melatonin
can cause sleep disturbance and sleep disturbance
can afflict immune response to viruses (17). Given
the current view, patients with dyspnea in our study,
have suffered early wake time which could be due
to a disorder of melatonin path which promotes early
morning awakening and sleep deprivation and related
immune system damage (18). Hence, melatonin may
have a greater role in managing COVID-19 infected
patients with circadian rhythm disorders.

Conclusion

Short sleep time and early morning awakening
are associated with the prevalence and severity of
COVID-19 in medical interns in this pilot study. Our
results suggest that the lack of enough sleep might
be a potential factor to increase the susceptibility to
COVID-19 infection in medical students. However,
for better judgment, we need prospective and
interventional studies as COVID itself can disturb
sleep and cause insomnia.

References

1. Salehinejad MA, Majidinezhad M, Ghanavati E, Kouestanian S, Vicario CM, Nitsche MA, et al. Negative impact of
COVID-19 pandemic on sleep quantitative parameters, quality, and circadian alignment: Implications for health and
psychological well-being. EXCLI J 2020;19:1297-308.

2. Yuksel D, McKee GB, Perrin PB, Alzueta E, Caffarra S, Ramos-Usuga D, et al. Sleeping when the world locks
down: Correlates of sleep health during the COVID-19 pandemic across 59 countries. Sleep Health 2021 Apr
1;7(2):134-42.

3. Dijk DJ, Archer SN. Circadian and homeostatic regulation of human sleep and cognitive performance and its

modulation by PERIOD3. Sleep Med Clin 2009 Jun 1;4(2):111-25.

4. Richardson G, Tate B. Hormonal and pharmacological manipulation of the circadian clock: recent developments
and future strategies. Sleep 2000 May 1;23 Suppl 3:S77-85.

5. Marelli S, Castelnuovo A, Somma A, Castronovo V, Mombelli S, Bottoni D, et al. Impact of COVID-19 lockdown on
sleep quality in university students and administration staff. J Neurol 2021 Jan;268(1):8-15.

6. Xiao H, Zhang Y, Kong D, Li S, Yang N. The effects of social support on sleep quality of medical staff treating
patients with Coronavirus Disease 2019 (COVID-19) in January and February 2020 in China. Med Sci Monit
2020;26:€923549.

7. Yassin A, Al-Mistarehi AH, Beni Yonis O, Aleshawi AJ, Momany SM, Khassawneh BY. Prevalence of sleep
disorders among medical students and their association with poor academic performance: A cross-sectional study.
Ann Med Surg (Lond) 2020 Oct 1;58:124-9.

8. Danielsson K, Sakarya A, Jansson-Frojmark M. The reduced Morningness-Eveningness Questionnaire:

Copyright © 2022, Journal of Iranian Medical Council. All rights reserved. Volume 5 m Number 1 = Winter 2022

foyNanor

TIINNOD TYJIIN NYINI

AN
3



joyNanor

TIINNOD TYJI0IN NYINYI

N
(o]

Sleep Parameters and COVID-19 Infection

Psychometric properties and related factors in a young Swedish population. Chronobiol Int 2019 Apr 3;36(4):530-40.

9. Rahafar A, Meysam SJ, Sadeghpour A, Heidari Z, Kasaeian A. Psychometric properties of the Persian version of
the reduced Morningness-Eveningness Questionnaire: Further evidence. Sleep Biol Rhythms 2015 Apr;13(2):112-6.

10. Chen L, Zhao J, Peng J, Li X, Deng X, Geng Z, et al. Detection of SARS-CoV-2 in saliva and characterization of
oral symptoms in COVID-19 patients. Cell Prolif 2020 Dec;53(12):e12923.

11. Ferini-Strambi L, Zucconi M, Casoni F, Salsone M. COVID-19 and sleep in medical staff: reflections, clinical
evidences, and perspectives. Curr Treat Options Neurol 2020;22(10):29.

12. Salari N, Khazaie H, Hosseinian-Far A, Ghasemi H, Mohammadi M, Shohaimi S, et al. The prevalence of sleep
disturbances among physicians and nurses facing the COVID-19 patients: a systematic review and meta-analysis.
Global Health 2020;16(1):92.

13. Wyatt JK, Ritz-De Cecco A, Czeisler CA, Dijk DJ. Circadian temperature and melatonin rhythms, sleep, and
neurobehavioral function in humans living on a 20-h day. Am J Physiol 1999 Oct;277(4 Pt 2):R1152-63.

14. Silva FRD, Guerreiro RC, Andrade HA, Stieler E, Silva A, de Mello MT. Does the compromised sleep and
circadian disruption of night and shiftworkers make them highly vulnerable to 2019 coronavirus disease (COVID-
19)? Chronobiol Int 2020 May 3;37(5):607-17.

15. Li L, Li F, Fortunati F, Krystal JH. Association of a prior psychiatric diagnosis with mortality among hospitalized
patients with coronavirus disease 2019 (COVID-19) infection. JAMA Netw Open 2020 Sep 1;3(9):€2023282.

16. Anderson G, Reiter RJ. Melatonin: Roles in influenza, Covid-19, and other viral infections. Rev Med Virol 2020
May;30(3):e2109.

17. Kleszczynski K, Slominski AT, Steinbrink K, Reiter RJ. Clinical trials for use of melatonin to fight against COVID-19
are urgently needed. Nutrients 2020 Sep;12(9).

18. Silva E, Ono B, Souza JC. Sleep and immunity in times of COVID-19. Rev Assoc Med Bras 2020 Sep;66 (Suppl
2):143-7.

Volume 5 m Number 1 m Winter 2022



