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Abstract:

BACKGROUND AND AIM: Sleep disturbances are common during Coronavirus Disease 2019
(COVID-19) infection. “Coronasomnia” is a concept used to identify sleep disturbances ob-
served during the pandemic. Although coronasomnia has been described during and after coro-
navirus infection, no data on sleep disturbances seen after vaccinations have been found. The
aim of this study was to detect the prevalence of sleep disturbances observed after COVID-19
vaccinations (specifically CoronaVac).

METHODS: In April 2021, healthcare personnel who had received the CoronaVac vaccine were
administered questionnaires to investigate potential adverse effects of the vaccine and any
sleep disturbances.

RESULTS: The study included 787 individuals, of whom 506 (64.3%) were women. The mean
age was 35+9.6 (19-65) years. 303 (38.5%) healthcare workers reported adverse effects after
vaccination. The most common adverse effects were exhaustion, muscle pain, and headache.
At least one sleep disturbance (difficulty falling asleep, frequent awakening, difficulty main-
taining sleep, excessive daytime sleepiness, and need to use sleeping pills) that did not exist
before vaccination but occurred afterwards was found in 86 (10.9%) participants. Women
had higher insomnia scores than men (p=0.02). An important result of the study is that the
insomnia scores of healthcare workers who had COVID-19 are statistically higher than those
who did not (p=0.02).

CONCLUSIONS: Adequate sleep is important for both protection from infection and the immune
response against infection. Although coronasomnia developing after the COVID-19 variant that
was identified at the beginning of the pandemic is well-defined, we believe that effects such as
sleep disorders that may develop after vaccination should be monitored in the long term and in a
large population.
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Introduction

Insomnia disorder is defined as a complaint of trouble
initiating or maintaining sleep, which is associated
with daytime consequences and is not attributable to en-
vironmental circumstances or inadequate opportunity to
sleep. The disorder is identified as chronic when it has
persisted for at least three months at a frequency of at
least three times per week.!!

Occasional, short-term insomnia affects 30% to 50% of
the population.! The prevalence of chronic insomnia
disorder in industrialized nations is estimated to be at
least 5% to 10%.134

Coronavirus Disease 2019 (COVID-19), which is one of
the most significant pandemics of the century, has in-
fected more than 760 million people and killed more
than 6.8 million people as of March 25, 2023.°! There is
currently no specific treatment for COVID-19. Therefore,
vaccine studies aiming to reduce disease severity and
mortality have gained momentum all over the world.

Inactivated COVID vaccine (Coronavac) has started to be
administered primarily to healthcare workers in the risk
group in our country as of January 15, 2021. Although
messenger RNA (mRNA) vaccines have been procured
and implemented in a certain age group since then,
healthcare workers received two doses of Coronavac
vaccine at the first stage.!*!

Insomnia may be the first complaint of patients with
COVID-19.”7 In some cases, sleep disturbances such as
difficulty falling asleep or difficulty maintaining sleep
may develop during the progress of the disease. Sleep
disturbances in COVID-19 patients have generally been
investigated through questionnaires that assess sleep
quality, such as the Pittsburgh Sleep Quality Index or the
Insomnia Severity Index (ISI). The prevalence of sleep dis-
orders was found to be 34% in a meta-analysis that evalu-
ates these studies, whereas in another meta-analysis, this
rate was found to be 74.8%.%°1 These differences in rates
may be due to differences in methodology and popula-
tions used in the studies evaluated in the meta-analyses.

Approximately 2,000 healthcare workers have been vac-
cinated in our hospital. Complaints of insomnia, fre-
quent and early awakening were found in the vaccinated
individuals, especially after the second dose. There have
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been no studies conducted in this field in the literature.
In this study, we plan to investigate the prevalence of in-
somnia after Coronavac vaccination.

Materials and Methods

Study population

This cross-sectional survey was approved by both the local
ethics board and the Ministry of Health. (Trakya Univer-
sity, Dean’s Office of the Faculty of Medicine, Scientific
Studies Ethics Council: No: 09/24, Date: 12.04.2021). This
study was carried out according to the ethical standards
of the Helsinki Declaration. Adult individuals working in
the Faculty of Medicine of Trakya University who had re-
ceived the COVID-19 vaccine (Coronavac) and agreed to
participate in the study were enrolled. Survey forms were
distributed to participants enrolled in April, 2021, and
both insomnia and other adverse effects were recorded.
The forms were distributed to different departments of the
Medical Faculty of Trakya University, including the record
office, internal medicine, pediatrics, laboratory, intensive
care, and so on. All participants were informed about the
purpose and procedures of the study, and a consent form
was received from each participant for the study.

Measures

ISI is commonly used to evaluate insomnia and sleep
disturbances.” Its Turkish validation was performed
by Boysan et al.l"!!l The index consists of seven questions,
with index items taking values between 0 and 4. The
index scores vary between 0 and 28, with scores at or
above 15 being evaluated as indicating insomnia. How-
ever, studies conducted with COVID-19 patients have
accepted scores at or above 8 as positive."?! The partici-
pants simultaneously filled in this index.

Statistical Methods

The data obtained from the survey were analyzed using
SPSS (Version 26.0, USA)!! software. Descriptive sta-
tistics were used to define variables in terms of mean
and standard deviation (SD), or number and percent-
age (%). Adverse effects after vaccination and sleep
complaints before and after vaccination were examined
using frequencies. The insomnia severity index was in-
vestigated by age, gender, and COVID-19 history. For
this purpose, the Kolmogorov-Smirnov test was used to
examine the normality of data, taking into account the
sample size. Based on the normality test results, non-
parametric tests were preferred to analyze the insomnia
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severity index. While the Kruskal-Wallis test was used
to examine the effects of age on the insomnia severity
index, the Mann-Whitney U test was used to investi-
gate the effects of gender and COVID-19 history. Due
to the results of the Kruskal-Wallis test, Dunn’s test was
carried out to identify between which age groups the
insomnia index differed. All tests were conducted as
two-tailed with a significance level of 5%.

Results

Table 1 presents the characteristics of the participants.
A total of 787 participants were included in the analy-
sis, with more than half of them being female (n=506,
64.4%). The age range was 19-65 years, with a mean age
of 3549.67 years. While 35.5% of the participants were
nurses, 24.8% were doctors. Two hundred thirty-six par-
ticipants reported being smokers. The majority of par-
ticipants did not have asthma (95%), depression (98.3%),
or anxiety (97.7%). Among the participants, 119 (15.1%)
had previously been diagnosed with COVID-19, and 31
(3.9%) reported contracting COVID-19 after vaccination.

Three hundred three healthcare workers (38.5%) re-
ported adverse effects after vaccination. The most com-
mon adverse effects were exhaustion, muscle pain, and
headache (Table 2).

Sleep-related complaints before and after vaccination
were examined. In total, 86 participants (10.9%) reported
experiencing at least one sleep disturbance (difficulty
falling asleep, frequent awakening, difficulty maintain-
ing sleep, excessive sleepiness during the daytime, and/
or the need to use sleeping pills) that did not exist before
vaccination but occurred afterwards. Excessive sleepi-
ness during the daytime was found in 44 individuals,
difficulty falling asleep was found in 33 individuals after
vaccination, whereas frequent awakening was present in
37 individuals (Table 3).

The mean ISI score of the participants was 4.83+4.79,
and 192 (24.4%) participants had an insomnia score
of 8 or higher. The insomnia score was examined ac-
cording to age, gender, and COVID-19 history. As the
sample size was large, the Kolmogorov-Smirnov test
was used to examine whether the variables followed a
normal distribution. Then, skewness and kurtosis coef-
ficients were checked (Table 4). The test results showed
evidence of non-normality, and based on this outcome,
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Table 1: Characteristics of participants (n=787)

n %

Age (mean+SD) 35+9.67
Gender

Female 506 64.4
Professional title

Doctor 195 24.8

Nurse 279 35.5

Other* 313 39.7
COVID-19 history

Yes 119 15.1
Smoking

Yes 236 30
Insomnia severity index (mean+SD) 4.83+4.79
COVID-19 after vaccination

Yes 31 3.9
Asthma

No 748 95
Depression

No 774 98.3
Anxiety

No 769 97.7

*: Personnel, secretary, civil servant, chemist, pharmacist, laboratory assistant,
security, biologist, technician, engineer, non-doctor faculty member. SD: Standard
deviation

Table 2: Distribution of adverse effects after vaccination

Advers Effects n %

Exhaustion 164 20.8
Muscle pain 146 18.6
Headache 135 17.2
Chest pain 43 5.5
Nasal discharge 28 3.6
Fever 19 2.4

Table 3: Sleep-related complaints after vaccination (Coronavac)

Complaints n %

Excessive sleepiness during the daytime 44 5.6
Frequent awakening 37 4.7
Difficulty maintaining sleep 34 4.3
Difficulty falling asleep 33 41

Need for drug use to sleep after vaccination 4 0.6
Sleep disturbances 86 10.9

non-parametric tests were used. The Mann-Whitney
U (M-W-U) test was used to investigate the effects of
gender and COVID-19 history on insomnia score, while
the Kruskal-Wallis H (K-W) test was used to examine
the effects of age groups on insomnia score. Age was
divided into four categories (19-29, 30-44, 45-59, and
over 60 years) to explore differences among age groups,
and Dunn’s test was carried out to explore multiple
comparisons. The Mann-Whitney U test result showed
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Table 4: Tests of normality

Kolmogorov-smirnov

Statistic p Kurtosis Skewness
Age 0.13 0.00 -0.31 0.64
Gender 0.32 0.00 -1.64 0.61
COVID-19-history 0.51 0.00 1.85 1.96
ISI 0.16 0.00 1.42 1.26

ISI: Insomnia severity index

a significant difference in the insomnia score between
gender categories, with women having higher insomnia
scores than men. An important result of the study was
that healthcare workers who had a history of COVID-19
had statistically higher scores than those who had not
(Table 5). The multiple comparisons test results indi-
cated that the average ISI scores of young people (19—
29 years) were higher than those of the elderly (45-59
years), and this difference was statistically significant
(Table 6). However, no other age comparisons were
found to be statistically significant.

Discussion

Adequate and quality sleep is crucial for the immune
system. Although the effect of sleep on vaccine response
has been investigated for other vaccines, our knowledge
on this subject regarding COVID-19 vaccines is insuffi-
cient." While post-COVID-19 insomnia (Coronasom-
nia) has been identified, information on post-vaccine in-
somnia is not yet available in the literature. This study
examined sleep problems following the administration
of the Coronavac vaccine. Sleep problems that were not
present before vaccination but appeared after vaccina-
tion were detected in 10.9% of the healthcare workers
who were vaccinated.

During the early stages of the pandemic, the preva-
lence of insomnia among healthcare workers was
found to be 39%-50%.121! In our study, sleep problems
before vaccination were found in approximately 10%
of healthcare workers, suggesting a decrease in anxiety
levels among healthcare workers during the first year
of the pandemic.

In a meta-analysis report that included 33,062 partici-
pants and 13 studies evaluating anxiety, depression, and
insomnia in healthcare workers during the COVID-19
pandemic period, insomnia was assessed in five of these
studies, and the rate found to be between 38-9%.[1¢]
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Table 5: Distribution of ISI scores by age groups, gender,
and COVID-19 history

Characteristics n Insomnia scores
Mean=SD
Age
19-29 years 304 5.43+4.83
3044 years 338 4.76+4.95
45-59 years 127 3.78+4.15
Over 60 years 11 2.82+2.96
K-W=15.67, p=0.00
Gender
Female 502 5.19+5.03
Male 277 4.21+4.25

M-W-U=62334, p=0.02

COVID-19 history
Yes 117
No 663

5.90+5.28
4.65+4.67
M-W-U=44150, p=0.02

ISI: Insomnia severity index, SD: Standard deviation, K-W: Kruskal-Wallis H test,
M-W-U: Mann-Whitney U test

Table 6: Investigation of ISI scores by age groups

Dunn's multiple comparison test

4-3 4-2 4-1 3-2 3-1 2-1
P P P P P P

ISI 1.00 1.00 0.47 0.00 0.09

0.77

Significance values (p) are adjusted by Bonferroni correction. Age is divided into
four categories, which are as follows: 1) 19-29 years, 2) 3044 years, 3) 45-59
years, and 4) over 60 years. ISI: Insomnia severity index

Healthcare workers have reported sleep complaints to
our chest diseases outpatient clinic after vaccination. In
this study, sleep disturbances were detected in over 10%
of participants after vaccination. Excessive sleepiness
during the daytime was found to be the most common
complaint (5.6%) after vaccination, whereas difficulty
falling asleep, difficulty maintaining sleep, and frequent
waking problems were reported by 4%-5%.

Studies evaluating side effects after COVID-19 vaccina-
tion have been reported in the literature. In a study involv-
ing 6,524 university students, side effects after COVID-19
vaccination were evaluated. In the study, 81.4% of the vac-
cinated individuals received the BioNTech-Pfizer vaccine,
67.3% received two doses, and 35.9% had different health
problems. The most commonly reported conditions were
fatigue, cough, sleep problems, and psychological distur-
bances. It was also reported that 10.52% of female partici-
pants developed menstrual irregularity.!'”)

In Israel, Mahamid et al."®! reported a case of narcolepsy
with cataplexy demonstrated by polysomnographic
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method in a 5l-year-old woman after receiving the
BioNTech-Pfizer Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) vaccine.

Garrido-Sudrez BB et al.” hypothesized that some
COVID-19 vaccines may induce drowsiness by affect-
ing the sleep-wake cycle with reactogenic inflammatory
parameters and suggested that this should be taken into
account in pharmacovigilance studies to maintain confi-
dence in vaccines.

In a study investigating short-term side effects following
the administration of Pfizer-BioNTech and Oxford-As-
traZeneca vaccines in Saudi Arabia, which included 398
participants, side effects were found to be more common
in women, young people, and after Oxford-AstraZeneca
vaccination. The most frequently reported side effects
were fever, pain, and swelling at the injection site. The
study participants also reported rare symptoms (<10%),
such as heaviness, sleep disturbance, fainting, blurred vi-
sion, palpitations, osteomalacia, and inability to concen-
trate. This study revealed that both Pfizer-BioNTech and
Oxford-AstraZeneca vaccines were associated with mild
to moderate, transient, short-term adverse effects.

However, this study has some limitations. First, it was
planned as a cross-sectional study to determine post-vac-
cination side effects in healthcare workers only. Second,
there is no control group as the target group is limited to
healthcare workers.

Considering the positive effects of sufficient sleep on
vaccine response, this outcome is significant. It is rec-
ommended to evaluate insomnia parameters in further
studies with a wider series that assess the adverse effects
of the vaccine in this context.
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