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ABSTRACT: Background. The effects of the COVID-19 pandemic on sleep duration and insomnia have been well
studied in different studies. However, there is no study available on the characteristics of insomnia during the
pandemic. This study aimed to evaluate the characteristics of insomnia experienced by the general Iranian population
during the COVID-19 pandemic. Methods. A cross-sectional community-based study was designed. We designed an
online questionnaire and sent it to Iranian people via available social platforms. The questionnaire contained
questions on the socio-demographic characteristics of the participants. We used Fear of COVID-19 scale (FCV-19),
Insomnia Severity Index (ISI), Patient Health Questionnaire-2 (PHQ-2), and Generalized Anxiety Disorder Scale-2
(GAD-2) for detailed characterization of insomnia and its symptoms. Results. In total, 675 people with insomnia with
the mean age of 40.28 years (SD=11.15) participated in our study. Prevalence of difficulty initiating sleep (DIS),
difficulty maintaining sleep (DMS), and early morning awakening (EMA) were 91.4%, 86.7%, and 77%, respectively.
DIS, DMS, and EMA were more common in people with depression and anxiety. FCV-19 score was higher in those
with more severe types of DIS, DMS, and EMA (P<0.001). FCV-19 was a risk factor for all patterns of insomnia
(OR=1.19, 1.12, 1.02 for DIS, DMS, and EMA, respectively). Conclusion. Fear of COVID-19 is a major contributing
factor to insomnia patterns. Investigation of COVID-19 fear in people with insomnia and the addition of attributed
relieving or management strategies to conventional management of insomnia are reasonable approaches to improve
the sleep condition of people in the pandemic.

KEYWORDS: Insomnia, Pandemic, Sleep, Early morning awakening, Difficulty intiating sleep, Difficulty maintaining
sleep.

Introduction
In December 2019, the emergence of a
cluster of patients with pneumonia-like
symptoms in China led to the diagnosis of a
novel coronavirus, which was later named
severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) [1].
Since then, the virus has spread rapidly
throughout the world and is responsible for
millions of cases of Coronavirus disease
(COVID-19). On March 11, 2020, the World
Health Organization (WHO) declared the global
pandemic [2].
According to WHO reports, about
14.5 million people have been affected by
COVID-19, and about 600000 people have lost
their lives because of it [3].
COVID-19 pandemic not only puts people’s
lives at risk, but it also affects people’s sleep and
psychological health. Sleep and psychological
issues among different groups of people have
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been well studied during the COVID-19
pandemic. The prevalence of sleep and
psychological disorders has increased since the
start of the pandemic [4,5].
The prevalence of stress, anxiety, and
depression in the general population during the
COVID-19 pandemic has been 29.6%, 31.9%,
and 33.7%, respectively[6]. Insomnia has
associations with psychological issues such as
depression and anxiety [7,8].
In a study on the Greek population, the
prevalence of insomnia has risen significantly
during the pandemic [9].
In addition to sleep duration, people’s sleep
quality has also been affected in the current
pandemic situation. In a study in China, 18.2%
of the general population had poor sleep quality
during the COVID-19 pandemic [10].
Insomnia may have several patterns, such as
difficulty initiating sleep (DIS), difficulty
maintaining sleep (DMS), and early morning
awakening (EMA) according to the diagnostic
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and statistical manual of mental disorders
5 (DSM-5), which are experienced separately or
concurrently in patients who have insomnia.
Although the effects of the COVID-19 pandemic
on the prevalence of insomnia and sleep quality
have been well studied in several nations, there
is no study available on the effects of the
pandemic on the insomnia symptoms and
characteristics. The current study aimed to
evaluate the subtle impact of the COVID-19
pandemic on insomnia symptoms and determine
whether
there
are
relations
between
psychometric parameters, fear of COVID-19,
and different patterns of insomnia experienced
by Iranian people during this pandemic.

Materials and Methods
Procedure
We designed a cross-sectional study. The
first patients with COVID-19 in Iran were
diagnosed in February 2020. We conducted this
study in April 2020, in the first wave of COVID19 in Iran. As officials had recommended people
stay home and avoid close contact with other
people, we conducted this study via online
forms. We designed an online questionnaire
using the www.epoll.pro website and sent it to
people across the country using available social
platforms. A message containing the study goals
and objectives was sent to people via social
platforms, and we invited those interested in
participating in our study. It was mentioned in
the message that the form is being filled
anonymously, and participation in the study is
voluntary, and those who were not interested in
participating in the study could ignore the
message.
The Research Deputy of Tehran University
of Medical Sciences approved the study design
(ethical code: IR.TUMS.VCR.REC.1399.233).
Measurements
The questionnaire consisted of questions on
socio-demographic characteristics of the
participants, including age, gender, marital
status, educational level, and employment status.
To evaluate the relation between insomnia and
fear of COVID-19, we used the Insomnia
Severity Index (ISI) and Fear of COVID-19
scale (FCV-19), respectively.
ISI and its Persian version are reliable and
valid tools for evaluating insomnia [11,12].
It consists of 7 questions on individuals’
current insomnia symptoms, the impact of
insomnia on their lives, and their feeling toward
their sleep patterns. The first three items
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evaluate DMS, DIS, and EMA, respectively.
Each item can be answered from 0 to 4 on a
Likert scale, and higher scores indicate a more
severe problem. The total score is the sum of all
items scores and ranges between 0 to 28. Total
scores between 0 to 7 interpret as no clinically
significant insomnia, 8 to 14 as subthreshold
insomnia, 15 to 21 as moderate insomnia, and 22
to 28 as severe insomnia [11]. As we wanted to
evaluate clinically relevant insomnia symptoms,
we excluded those with no clinically significant
insomnia (ISI score of less than 8) from the
study (548 participants).
FCV-19 is a reliable and valid tool to
evaluate fear of COVID-19 and consists of
7 items. Each item can be answered from
1 (strongly disagree) to 5 (strongly agree) on a
Likert scale. The total score is the sum of all
items score and ranges from 7 to 35, and higher
scores indicate more fear of COVID-19 [13].
As depression and anxiety have associations
with insomnia and fear and may act as
confounding factors, we screened participants
for depression and anxiety using Patient Health
Questionnaire-2 (PHQ-2) and Generalized
Anxiety
Disorder
Scale-2
(GAD-2),
respectively. PHQ-2 and GAD-2 have two items
on recent depression and anxiety symptoms,
respectively, and each item can be answered on
a Likert scale from 0 to 3, and higher scores
indicate a more severe symptom. The total
scores of these questionnaires are the sum of all
items scores and are calculated from 6 [14,15].
PHQ-2 and GAD-2 total scores of 3 or more
indicate positive screening for depression and
anxiety, respectively [15,16].
These questionnaires are translated to Persian
and proved to be reliable and valid tools for
evaluating depression and anxiety in Iranian
people[17,18].
Statistical analysis
The number and percentage of participants in
different socio-demographic groups were
calculated. We also calculated the prevalence of
depression, anxiety, and insomnia among our
participants with descriptive statistics. The
number and percentage of people with different
severities of DMS, DIS, and EMA were
calculated separately and in each sociodemographic group. The mean and SD of
participants’ age and FCV-19 scores were
calculated separately. We also calculated the
mean and SD of the participant’s age and FCV19 scores based on the severity of DMS, DIS,
and EMA. A Chi-square test was used to
evaluate the differences between the categorical
10.12865/CHSJ.47.02.02
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variables in terms of DMS, DIS, and EMA.
Kolmogorov Smirnov (KS) analysis was used to
see whether the participants’ age and FCV-19
scores were distributed normally or not. As they
were not distributed normally (P<0.05), the
Mann-Whitney U test was used to see whether
age and FCV-19 scores differ significantly in
different severities of DMS, DIS, and EMA or
not. Multiple ordinal logistic regressions were
used to determine which variables independently
affect the severity of DMS, DIS, and EMA.
SPSS software (version 16 for windows, SPSS
inc, Chicago, Illinois) was used for analyses.

Results
In total, 675 people with a mean age of 40.28
years (SD=11.15) participated in the study. Onehundred and ninety-six (29%) were male, and
479 (71%) were female. Eighty-six participants
(12.7%) were illiterate or had an educational
level lower than a diploma, 164 (24.3%) had a
diploma, and 425 (63%) had an educational
level higher than a diploma. One-hundred and
fifty-seven participants were unemployed, 282
(41.8%) were employees, and 236 (35%) were
self-employed. Four-hundred and fifty-nine

participants (68%) were married, and 216
participants (32%) were divorced or had never
married.
Three hundred and forty-two participants
(50.7%)
had
subthreshold
insomnia,
275 (40.7%) participants had moderate
insomnia, and 58 participants (8.6%) had severe
insomnia.
Six-hundred
and
seventeen
participants (91.4%) had DIS, 585 participants
(86.7%) had DMS, and 520 participants (77%)
suffered from EMA. The prevalence of these
disorders was significantly different from each
other (P<0.05), and DIS was the most common
insomnia pattern.
DIS, DMS, and EMA in different
demographic groups and people with
psychological issues are shown in Tables 1, 2,
and 3, respectively. DIS, DMS, and EMA were
more common in people with depression or
anxiety (P<0.001). The mean FCV-19 score was
significantly higher in those with more difficulty
initiating and maintaining sleep and those who
suffered more from EMA (P<0.001). The
severity of EMA increased significantly with
age (P<0.001).

Table 1. DIS in different demographic groups and people with psychological issues.

Gender

Educational
level
Marital
status
Occupational
status

Male (N=196)
Female (N=479)
Lower than
diploma (N=86)
Diploma (N=164)
Higher than
diploma (N=425)
Single (N=216)
Married (N=459)
Unemployed
(N=157)
Employee (N=236)
Self-employed
(N=282)

None
20 (10.2%)
38 (7.9%)

Difficulty initiating sleep
Mild
Moderate
Severe
51 (26%)
77 (39.3%)
30 (15.3%)
91 (19%)
180 (37.6%)
104 (21.7%)

Very severe
18 (9.2%)
66 (13.8%)

14 (16.3%)

23 (26.7%)

29 (33.7%)

11 (12.8%)

9 (10.5%)

15 (9.1%)

31 (18.9%)

66 (40.2%)

28 (17.1%)

24 (14.6%)

29 (6.8%)

88 (20.7%)

162 (38.1%)

95 (22.4%)

51 (12%)

16 (7.4%)
42 (9.2%)

50 (23.1%)
92 (20%)

80 (37%)
177 (38.6%)

43 (19.9%)
91 (19.8%)

27 (12.5%)
57 (12.4%)

12 (7.6%)

36 (22.9%)

58 (36.9%)

32 (20.4%)

19 (12.1%)

25 (10.6%)

59 (25%)

82 (34.7%)

49 (20.8%)

21 (8.9%)

21 (7.4%)

47 (16.7%)

117 (41.5%)

53 (18.8%)

44 (15.6%)

P-value
0.051

0.06

0.864

0.118

41.03
40.49
40.66
40.62
37.71
0.0302
(9.96)
(11.84)
(10.67)
(11.29)
(11.85)
Yes (N=438)
27 (6.2%)
67 (15.3%)
163 (37.2%)
108 (24.7%)
73 (16.7%)
Anxiety
<0.001
No (N=237)
31 (13.1%) 75 (31.6%)
94 (39.7%)
26 (11%)
11 (4.6%)
Yes (N=496)
31 (6.3%)
92 (18.5%)
190 (38.3%)
109 (22%)
74 (14.9%)
Depression
<0.001
No (N=179)
27 (15.1%) 50 (27.9%)
67 (37.4%)
25 (14%)
10 (5.6%)
17.79
18.87
FCV-19 score
21.28 (4.59)
23.64 (3.78)
24.42 (5.51)
<0.001
(5.19)
(4.38)
All values reported as number (percent) except the values for FCV-19 score and age, which were reported as mean (SD).
DIS: Difficulty initiating sleep, FCV-19: Fear of COVID-19
Age (years)
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Table 2. DMS in different demographic groups and people with psychological issues.

Gender

Educational
level

Marital status

Occupational
status

Male (N=196)
Female (N=479)
Lower than
diploma (N=86)
Diploma (N=164)
Higher than
diploma (N=425)
Single (N=216)
Married (N=459)
Unemployed
(N=157)
Employee
(N=236)
Self-employed
(N=282)

None
28 (14.3%)
62 (12.9%)

Difficulty maintaining sleep
Mild
Moderate
Severe
51 (26%)
55 (28.1%)
31 (15.8%)
99 (20.7%)
135 (28.2%)
106 (22.1%)

17 (19.8%)

18 (20.9%)

25 (29.1%)

19 (22.1%)

7 (8.1%)

19 (11.6%)

30 (18.3%)

44 (26.8%)

39 (23.8%)

32 (19.5%)

54 (12.7%)

102 (24%)

121 (28.5%)

79 (18.6%)

69 (16.2%)

34 (15.7%)
56 (12.2%)

45 (30%)
105 (22.9%)

68 (31.5%)
122 (26.6%)

40 (18.5%)
97 (21.1%)

29 (13.4%)
79 (17.2%)

23 (14.6%)

34 (21.7%)

48 (30.6%)

32 (20.4%)

20 (12.7%)

36 (15.3%)

57 (24.2%)

70 (29.7%)

45 (19.1%)

28 (11.9%)

31 (11%)

59 (20.9%)

72 (25.5%)

60 (21.3%)

60 (21.3%)

Very severe
31 (15.8%)
77 (16.1%)

P-value
0.317

0.177

0.317

0.125

37.68
41.38
40.81
40.2 (11.33)
40.48 (10.9)
0.122
(10.89)
(11.33)
(11.22)
Yes (N=438)
48 (11%)
82 (18.7%)
117 (26.7%)
103 (23.5%)
88 (20.1%)
Anxiety
<0.001
No (N=237)
42 (17.7%)
68 (28.7%)
73 (30.8%)
34 (14.3%)
20 (8.4%)
Yes (N=496)
54 (10.9%)
105 (21.2%)
136 (27.4%)
109 (22%)
92 (18.5%)
Depression
0.001
No (N=179)
36 (20.1%)
45 (25.1%)
54 (30.2%)
28 (15.6%)
16 (8.9%)
FCV-19 score
19.12 (4.69)
20.08 (4.69)
21.11 (4.61)
22.27 (4.74)
24.12 (5.47)
<0.001
All values reported as number (percent) except the values for FCV-19 score and age, which were reported as mean (SD).
DMS: Difficulty maintaining sleep, FCV-19: Fear of COVID-19
Age (years)

Table 3. EMA in different demographic groups and people with psychological issues.

Gender

Male (N=196)
Female (N=479)
Educational
Lower than
level
diploma (N=86)
Diploma (N=164)
Higher than
diploma (N=425)
Marital
Single (N=216)
status
Married (N=459)
Occupationa
Unemployed
l status
(N=157)
Employee
(N=236)
Self-employed
(N=282)
Age (years)

None
39 (19.9%)
116 (24.2%)
23 (26.7%)

Early morning awakening
Mild
Moderate
Severe
41 (20.9%)
48 (24.5%)
36 (18.4%)
84 (17.5%) 112 (23.4%)
99 (20.7%)
17 (19.8%)
17 (19.8%)
17 (19.8%)

Very severe
32 (16.3%)
68 (14.2%)
12 (14%)

31 (18.9%)
101 (23.8%)

39 (23.8%)
69 (16.2%)

42 (25.6%)
101 (23.8%)

29 (17.7%)
89 (20.9%)

23 (14%)
65 (15.3%)

57 (26.4%)
98 (21.4%)
48 (30.6%)

37 (17.1%)
88 (19.2%)
24 (15.3%)

45 (20.8%)
115 (25.1%)
31 (19.7%)

47 (21.8%)
88 (19.2%)
27 (17.2%)

30 (13.9%)
70 (15.3%)
27 (17.2%)

44 (18.6%)

46 (19.5%)

71 (30.1%)

46 (19.5%)

29 (12.3%)

63 (22.3%)

55 (19.5%)

58 (20.6%)

62 (22%)

44 (15.6%)

P-value
0.582
0.518

0.443
0.039

36.15
41.14
40.57
43.41 (10.96)
40.92 (12)
<0.001
(10.06)
(11.32)
(10.61)
Anxiety
Yes (N=438)
90 (20.5%)
72 (16.4%)
93 (21.2%)
110 (25.1%)
73 (16.7%)
<0.001
No (N=237)
65 (27.4%)
53 (22.4%)
67 (28.3%)
25 (10.5%)
27 (11.4%)
Depression
Yes (N=496)
114 (23%)
81 (16.3%) 111 (22.4%)
115 (23.2%)
75 (15.1%)
0.003
No (N=179)
41 (22.9%)
44 (24.6%)
49 (27.4%)
20 (11.2%)
25 (14%)
FCV-19 score
20.21 (5.16)
20 (5.1)
20.63 (4.71)
23.42 (3.69)
23.05 (5.58)
<0.001
All values reported as number (percent) except the values for FCV-19 score and age, which were reported as mean (SD).
EMA: Early morning awakening, FCV-19: Fear of COVID-19

The prevalence of depression and anxiety
was
73.5%
and
64.9%,
respectively.
Participants’ mean FCV-19 score was 21.33
(SD=33). The prevalence of anxiety was 26.8%,
58.2%, 90.3%, and 98% in the first, second,
third, and fourth quartile of FCV-19 scores,
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respectively. The prevalence of depression was
45.4%, 78.8%, and 92% in the first, second,
third, and fourth quartile of FCV-19 scores,
respectively. In the first, second, third, and
fourth quartile of FCV-19 scores, 48.6%, 13%,
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1.5%, and 1.3% of people neither had anxiety
nor depression.
Multiple ordinal logistic regressions of the
factors affecting different insomnia patterns are
shown in Table 4. FCV-19 was a risk factor for
all patterns of insomnia (OR=1.19, 1.12, 1.02 for
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DMS, DIS, and EMA, respectively). Age was a
risk factor for EMA (OR= 1.09), but it was a
protective factor for DMS (OR=0.98). Selfemployment was a risk factor for DMS
(OR=1.61) and DIS (OR=1.59).

Table 4. Results of the multiple ordinal logistic regressions of the factors affecting insomnia symptoms.

Difficulty initiating
sleep

Difficulty
maintaining sleep
Early morning
awakening

FCV-19 score
Age
Unemployed
Occupational
Self-employed
status
Employee*
FCV-19 score
Unemployed
Occupational
Self-employed
status
Employee*
FCV-19 score
Age

Discussion
Up to our knowledge, this is the first study
on the impacts of the COVID-19 pandemic on
the characteristics and patterns of insomnia in
the general population. DIS was more common
among our participants compared to DMS and
EMA. Fear of COVID-19 was a risk factor for
all insomnia patterns, but it affects DIS
(OR=1.19) more than DMS and EMA. EMA
takes less effect of fear of COVID-19 compared
to other symptoms. Age was a protective factor
for DIS but a risk factor for EMA in insomniac
participants.
DIS was the most prevalent insomnia
symptom during the COVID-19 pandemic.
There is no study available on the characteristics
of insomnia in the Iranian population before the
COVID-19 pandemic. However, Aslan et al.
found DIS as the most prevalent symptom
among the Turkish population [19].
DIS has remained the most prevalent in the
pandemic situation. As the fear of COVID-19
affects DIS more than other insomnia
symptoms, DIS may be more susceptible to
external threats than other insomnia symptoms
and is affected before other symptoms. Negative
emotions can lead to more difficulty in sleep
initiation, reduced sleep duration, and poor sleep
quality [20].
Negative emotions affect sleep, but
inadequate sleep may, in turn, lead to negative
emotions such as stress, anxiety, and worries
[21].
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OR
1.19
0.98
1.15
1.61
1.12
1.1
1.59
1.02
1.09

95% CI
1.16-1.23
0.96-0.99
0.78-1.69
1.16-2.21
1.09-1.15
0.77-1.58
1.16-2.17
1.01-1.03
1.06-1.12

SE
0.015
0.007
0.195
0.163
0.014
0.184
0.158
0.014
0.006

P-Value
<0.001
0.005
0.459
0.004
<0.001
0.581
0.003
<0.001
<0.001

As adequate high-quality sleep is one simple
way to prevent the consequences of negative
emotions on physical health, lack of enough
sleep besides negative emotions may put people
at higher risk of physical health problems at the
time of the pandemic.
More prevalence of DIS among the
insomniac population of the current study may
not apply to other countries, especially
developed countries, as the prevalence of DIS,
DMS, and EMA is different in those countries.
For example, DMS is more prevalent in the
United States (US) [22], and studies are needed
to evaluate the effects of the COVID-19
pandemic on insomnia characteristics in
developed countries to have a more
comprehensive global picture of insomnia
patterns in the COVID-19 pandemic.
Previous studies in China [10], Italy [23,24],
France [25], and Greece [26] did not evaluate
the effects of the COVID-19 pandemic on
insomnia patterns and only focused on insomnia
itself. Only Yu et al. evaluated DIS in an urban
population in China [27].
In Yu et al. study, insufficient store of masks,
being worried about family members being
infected, stress, interfered daily life because of
COVID-19, lack of trust toward government to
control the epidemic, and female gender were all
related to the higher risk of DIS [27].
Fear of COVID-19, younger ages, and being
self-employed were related to a higher risk of
DIS in our study. Different variables entered the
model for logistic regression analysis in two
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studies, but there are similarities between them.
For example, wearing masks is one of the main
strategies for people to protect themselves
against COVID-19, and they may feel safe when
wearing a mask. Limited access to protective
equipment in the early days of the COVID-19
pandemic may lead to fear in them, which can
cause DIS. People who are self-employed have
more troubles compared to those who are
employed as they are responsible for their own
business and health measures, and lockdown
because of health measures may affect their
business more. Such interference to people’s
daily life is recognized by Yu et al. as one of the
risk factors for DIS [27].
Considering what was mentioned above, it
seems that being scared, worried, and uncertain
about the future of the pandemic are risk factors
for DIS during the COVID-19 pandemic.
We found age as a protective factor for DIS
(OR=0.98, 95% CI=0.96-0.99), but in contrast,
it was a risk factor for EMA. There was no
significant association between age and
insomnia in previous studies [23,24]; neither
was there an association between age and sleep
quality [10].
In Rossi et al. study, the mean age of those
with insomnia was lower compared to those
without insomnia (P<0.001), but age was not an
independent predictor of insomnia (Adjusted
OR=0.99, 95% CI=0.98-1). Previous studies in
the non-pandemic situation indicated that DIS
and DMS were more common among adults
aged 45 and over [22].
As we found age as a protective factor for
DIS and a risk factor for EMA, eventually, age
is responsible for the change in the sleep pattern
during the pandemic and not for clinical
insomnia. Because of changes in the circadian
rhythm, older adults tend to wake up earlier than
middle-aged and young adults [28], and EMA is
more common in aged people [29].
EMA during the pandemic may be
attributable to normal changes in older adults,
and these changes are still the most crucial
factor leading to EMA.
Participants who experienced more severe
DIS, DMS, and EMA patterns had more
frequency of anxiety and depression. However,
none of these psychiatric diseases affected
insomnia patterns independently. As there are
relations between insomnia, depression, and
anxiety [30], anxiety and depression may
mediate the observed significant association
between fear of COVID-19 and different
patterns of insomnia. In this regard, fear may
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lead to anxiety and depression, leading to
different patterns of insomnia.
Limitations
First, as the region did not undergo complete
lockdown during the COVID-19 pandemic, we
did not evaluate the effects of quarantine on
participants’ insomnia. As loneliness and being
quarantined have impacts on insomnia patterns
due to changing exposure to environmental cues
of the circadian system and sleep-wake phase
cycle. Thus, future studies evaluating the effect
of these factors are necessary for a better
understanding of the insomnia patterns during
the pandemic, as it may have different
management approaches. Second, differences
exist between developed and developing
countries in terms of sleep patterns and
prevalence of insomnia patterns; therefore, our
results may not apply to developed countries,
and studies are needed to evaluate insomnia
characteristics in developed countries.
Conclusions
Patterns of insomnia (DIS, DMS, and EMA)
are all affected by fear of COVID-19, and
among these, DIS is the most common pattern
among the population of insomniac patients
during the pandemic.
Insomnia attenuates immune function
towards infectious diseases.
Thus the further investigation of COVID-19
fear in people with insomnia and the addition of
attributed relieving or management strategies to
conventional management of insomnia are
reasonable approaches to improving people’s
sleep condition in the pandemic.
Moreover, in-depth characterization of sleep
patterns among insomniac patients and the
related interactions with COVID19 would
provide novel and in-depth knowledge regarding
interactions of special subtypes of insomnia and
COVID-19; these novel pearls would be
beneficial in the development of updated
management plans for insomnia.
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