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Background and Objective    Lockdown, social confinement, and the uncertainty of the 
COVID-19 pandemic have increased mental health disorders and affected sleep disorders, es-
pecially insomnia. This study aims to explain the prevalence of insomnia before and during the 
COVID-19 pandemic in Surakarta, Indonesia. 
Methods    This cross-sectional survey was conducted twice in Surakarta city. The survey was 
conducted before the pandemic with 456 participants and during the pandemic with 1254 par-
ticipants. All participants were selected using the purposive sampling method with criteria of 
age 15–44 years and having sleep problems. The online questionnaire of the Insomnia Severity 
Index Indonesian version (ISI–INA) was used to collect insomnia data. The statistical analysis 
was conducted using SPSS v25 by a descriptive test and Mann–Whitney test. 
Results    The mean total ISI–INA scores before and during the pandemic were 13.83 and 
12.54. Surveys found that the participants who suffered from subthreshold insomnia, moderate, 
and severe insomnia before the pandemic were 45.6%, 41.2%, and 5%, respectively, while dur-
ing the pandemic 42.1%, 35%, and 3.5%, respectively. There was a difference between before 
and during the pandemic in the mean total ISI scores, severity of insomnia, difficulty in falling 
asleep and maintaining sleep, waking up too early, sleep dissatisfaction, noticeability of sleep 
problems by others, and interference of sleep problems with daytime activities (p < 0.05), while 
there was no difference in the worried about sleep problems (p > 0.05). 
Conclusions    The prevalence of insomnia during the COVID-19 pandemic is lower than 
before the COVID-19 pandemic. Overall, the prevalence of insomnia remains relatively high, 
so gradual and continuous intervention is needed to overcome insomnia.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is an infectious disease that is caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This new type of coronavirus was 
first detected in the Chinese city of Wuhan in late 2019. So far, the virus has spread to many 
countries worldwide. On March 11, 2020, the World Health Organization (WHO) declared 
COVID-19 a pandemic, due to its high prevalence and infection rate [1]. Globally, as of July 
11, 2022, there were 552504629 confirmed cases of COVID-19, including 6347816 deaths 
reported to the WHO. At the same time, based on the COVID-19 data Task Force in Indo-
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nesia, there were 6112986 confirmed cases, 20343 active cases, 
5935845 (97.1 %) recovered cases, and 156798 (2.6%) deaths [2]. 
The COVID-19 pandemic has resulted in the government im-
plementing policies restricting activities, such as lockdowns, 
large-scale social restrictions, social confinement, staying at home, 
and the restriction of outdoor activities, to reduce the transmis-
sion of this virus. These restrictions have had a profound impact 
on the unprecedented change in human life and also caused the 
general public to suffer from stress, depression, anxiety, feeling 
sick, panic, and being unable to stop thinking about COVID-19, 
which contribute to insomnia [3-5].

Insomnia is characterized by difficulty in falling asleep and 
maintaining sleep, resulting in impaired daytime functioning. 
According to the American Academy of Sleep Medicine, insom-
nia can be diagnosed if sleep difficulties are present for 3 nights 
per week and last for longer than 3 months [6]. The prevalence 
of insomnia ranges 10% to 15% in the general population [7]. 
In Indonesia, the prevalence of insomnia is about 10%–11% 
[8,9]. Sleep disorders can also be caused by work pressures, fi-
nancial problems, obligations to family, and social relationships, 
as well as health problems. The social impact of insomnia can 
decrease the quality of life, increase work absences, diminish 
productivity, cause traffic injuries, and impair physical health 
[10-13]. Many studies link the incidence of insomnia with sev-
eral health problems, such as type 2 diabetes, hypertension, 
cancer, cardiovascular disease, and heart failure [14-17].

Since the first wave of the COVID-19 pandemic, new cases 
of insomnia have emerged in various countries worldwide and 
have increased the prevalence of insomnia [18-20]. This is be-
cause the restrictions on activities lead to more time to take a nap 
or snack, or play on smartphones in bed, which can reduce sun 
exposure and affect circadian rhythms [21,22]. A study proved 
that spending more than 1 hour in bed during stay-at-home and 
not going to work are two of the reasons most young women 
living in the epicenter area and at high risk of COVID-19 suffer 
from insomnia [21]. Stress has become one of the most com-
mon mental health problems during the COVID-19 pandemic, 
which has also exacerbated the symptoms of chronic insomnia 
patients, such as poorer sleep quality, longer sleep latency, shorter 
sleep duration, sleep disturbances, lack of sleep efficiency, and 
impaired daytime function [23,24].

An international collaborative study revealed that symptom-
atic rates of insomnia (36.7%) and insomnia disorder (17.4%) 
were approximately twofold higher during the first wave of a 
pandemic, because prevalence rates are typically reported in non-
pandemic times of COVID-19 [18]. A study in Greece found 
that as many as 37.6% of a sample of 2472 people reported in-
somnia during the COVID-19 epidemic, particularly women 
and urban residents [25]. A study conducted in Milan, Italy with 
400 participants, including 307 students and 93 workers, found 
that the prevalence of insomnia before the COVID-19 pandemic 
was 24% and, during the COVID-19 pandemic, increased to 40%. 

Additionally, workers with difficulty falling asleep increased from 
15% to 42%. Lockdowns during the COVID-19 pandemic affect-
ed students more than workers and women more than men [19].

The COVID-19 pandemic is strongly associated with the prev-
alence of sleeplessness. Insomnia was experienced by 24.66% 
of the 1172 respondents diagnosed with psychotic disorders as 
a result of the COVID-19 pandemic, according to a study [26]. 
Additionally, the COVID-19 pandemic has aggravated the symp-
toms of people diagnosed with sleeplessness. In a study by Yang 
et al. [23], assessing the sleep status of 738 patients with a diag-
nosis of chronic insomnia using the Pittsburgh Sleep Quality 
Index (PSQI) yielded an average score of 11.28, significantly 
higher than the maximum score after 8 weeks of follow-up, in-
dicating a statistically significant difference in poor sleep quali-
ty during the COVID-19 pandemic. 

The map of the spread of COVID-19 in Indonesia establishes 
that Central Java Province is ranked third highest in the distri-
bution of COVID-19 cases as of July 11, 2022, with a percent-
age of 10.3% [27]. Indonesia has imposed restrictions on com-
munity activities, and this regulation carries with it a high risk of 
psychological disorders, which, as has been proven in previous 
studies, can be one of the causes of insomnia. This study aims to 
describe insomnia prevalence before and during the COVID-19 
pandemic in Indonesia. 

 

METHODS

Study Design
This cross-sectional survey was conducted on the general 

population in the city of Surakarta, Indonesia. The survey was 
conducted in two stages; the first-stage data was taken to ascer-
tain the prevalence of insomnia in general, and was carried out 
from October 2019 to January 2020. The second survey to deter-
mine the prevalence of insomnia during the COVID-19 pan-
demic was carried out from February 2020 to May 2020. This 
study was carried out in five sub-districts areas in Surakarta city: 
Banjarsari, Jebres, Serengan, Laweyan, and Pasar Kliwon. 

Participants
The study participants consisted of two groups. The partici-

pants before the COVID-19 pandemic amounted to 456 sub-
jects, while the participants during the COVID-19 pandemic 
amounted to 1254 subjects. Participants were selected using the 
purposive sampling method. All participants were selected based 
on the following criteria: living in Surakarta city, aged 15–44 
years (productive age), and experiencing sleep problems. 

Ethical Approval and Consent of Participants
This study was conducted in accordance with the principles 

of the Declaration of Helsinki. The Research Ethics Committee 
of the National University of Malaysia approved the study pro-
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tocol (Date: 19 March 2020/Approval No: UKM.FSK.800-2/27/9 
(NN-2020-036). Each participant consented to participate in 
the study by confirming informed consent after being informed 
of the purpose of the study.

Assessment
The Insomnia Severity Index (ISI) is designed to measure in-

somnia severity. This research uses an ISI Indonesian version, 
the ISI–INA. The ISI–INA contains 7 items: difficulty falling 
asleep, difficulty staying asleep, waking up too early, dissatisfac-
tion with sleep patterns, interference of sleep difficulties with 
daytime functioning, noticeability of sleep difficulty by others, 
and distress-caused sleep difficulties. The ISI–INA has high va-
lidity and reliability for detecting insomnia cases with r values of 
0.988 for item 1, 1.00 for item 2, 0.993 for item 3, 0.971 for item 
4, 0.989 for item 5, 0.983 for item 6, and 0.991 for item 7, and 
Cronbach α of the first and second examinations being 0.989 
and 0.929, respectively [28]. Participants filled out the ISI–INA 
questionnaire according to their sleep experience over the previ-
ous one month. Scoring items used a 5-point Likert scale (0–4), 
generating a score ranging from 0 to 28. We identified which 
participants met the criteria by using cut-off scores of ≥ 8 for 
subthreshold insomnia, and a cut-off of ≥ 15 for moderate-to-
severe insomnia [29]. The higher total ISI score meant the more 
severe suffering of the participant from clinical insomnia. 

Statistical Analysis
The data analysis was conducted using SPSS Statistics for 

Windows (Ver 25; IBM Corp., Armonk, NY, USA). Quantitative 
data included the participant characteristics of age, residence, 
educational history, employment, severity of insomnia, and 
mean score of 7 items of the ISI–INA, which were analyzed by 
descriptive test and are presented in the table of distribution fre-
quency and percentage (%). This research grouped participants 
into 4 groups based on the total ISI–INA scores they obtained. 
The four groups were those with no clinically significant insom-
nia (0–7), subthreshold insomnia (8–14), moderate insomnia 
(15–21), or severe insomnia (22–28) [30].

RESULT

Characteristic Sample 
This study’s participants were 1710 people, consisting of 456 

participants before the pandemic and 1254 participants during 
the pandemic. Table 1 shows the participant characteristics, in-
cluding age and residence.

A total of 1710 participants were all in the productive age range. 
Of the 456 participants before the COVID-19 pandemic, the 
average age was 21.63 ± 5.01 years, and most were 20 years old 
(44.7%); while of the 1254 participants during the COVID-19 
pandemic, the average age was 21.63 ± 1.96 years, and most were 

22 years old (21.5%). Data on where participants live were used 
to see the distribution of insomnia cases before the pandemic 
and after the pandemic. The 1710 participants in this study cov-
ered the districts of Banjarsari, Jebres, Serengan, Laweyan, and 
Pasar Kliwon. Of the 456 participants before the COVID-19 pan-
demic, the majority lived in the Jebres district (37.1%), and of the 
1254 participants during the COVID-19 pandemic, the major-
ity lived in the Laweyan district (22.4%).

Severity of Insomnia 
Table 2 summarizes the analysis of the total ISI score and se-

verity of insomnia before and during COVID-19. The mean 
total ISI–INA score before COVID-19 was 13.83 ± 4.47, while 
during COVID-19 was 12.54 ± 5.49. According to the catego-
rization of insomnia by total ISI–INA scores, the average total 
score before and during COVID-19 was at the subthreshold level 
of insomnia (8–14). The survey results found that most partici-
pants before and during COVID-19 have experienced subthresh-
old insomnia at 45.6% and 42.1%, and moderate insomnia at 
41.2% and 35%, respectively. Only 5.0% of participants before 
COVID-19 and 3.2% of participants during COVID-19 suffered 
from severe insomnia. The results show that the prevalence of 
insomnia during the COVID-19 pandemic has decreased, com-
pared to before the COVID-19 pandemic. Analysis of differ-
ences between before and during the COVID-19 pandemic in 
total score and the level of insomnia severity both obtained a 
p-value of < 0.001.

Table 1. Distribution of age and residence of participants before 
and during the pandemic

Characteristics
Before pandemic 

(n = 456)
During pandemic

(n = 1254)
Age (yr) 21.63 ± 5.01 21.63 ± 1.96

≤ 18 5 (1.1) 95 (7.6)
19 63 (13.8) 87 (6.9)
20 204 (44.7) 170 (13.6)
21 83 (18.2) 240 (19.1)
22 34 (7.5) 270 (21.5)
23 15 (3.3) 153 (12.2)
24 15 (3.3) 113 (9)
≥ 25 37 (8.1) 126 (10)

Residence 
Banjarsari 94 (20.6) 254 (20.3)
Jebres 169 (37.1) 269 (21.5)
Serengan 47 (10.3) 207 (16.5)
Laweyan 107 (23.5) 281 (22.4)
Pasar Kliwon 39 (8.6) 243 (19.4)

Data are presented as mean ± standard deviation or number (%).
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The Effect of Education and Employment on Total 
ISI–INA Scores During COVID-19

Table 3 summarizes the analysis of the effect of education and 
employment on total ISI–INA scores during COVID-19. The 
most recent education of most participants during COVID-19 
was senior high school (69.2%) and the employment of most 
participants was college students (65.9%). The results of the anal-
ysis found the effect of last education (0.002) and employment 
(0.001) on the total ISI–INA score, which was used as an indi-
cator of insomnia.

Seven Items of ISI–INA 
Table 4 summarizes the analysis of the mean score on the 7 

items of ISI–INA before and during COVID-19. Participants 
before COVID-19 responded to questions regarding the diffi-
culty of falling asleep with an average of “moderate” responses 
(2.12 ± 0.85), difficulty staying asleep with an average of “mod-
erate” responses (1.58 ± 0.99), problems waking up too early with 
an average of “mild” responses (1.38 ± 0.99), dissatisfaction with 
sleep with an average of “dissatisfied” responses (2.58 ± 0.87), in-
terference of sleep difficulties with daily activities with an average 
of “somewhat interfere” responses (2.31 ± 1.04), noticeability of 
sleep problems by others with an average of “somewhat notice-
able” responses (1.87 ± 1.01), and worry about difficulty sleeping 
with an average of “somewhat worried” responses (1.99 ± 1.06). 

Participants during COVID-19 responded to questions re-
garding the difficulty of falling asleep with an average of “mod-
erate” responses (1.50 ± 1.09), difficulty staying asleep with an 
average of “mild” responses (1.20 ± 1.01), problems waking up 
too early with an average of “mild” responses (1.17 ± 0.96), dis-
satisfaction with sleep with an average of “neutral” responses 
(2.23 ± 1.12), interference of sleep difficulties with daily activi-
ties with an average of “somewhat interfere” responses (2.43 ± 
1.18), noticeability of sleep problems by others with an average 
of “somewhat visible” responses (2.04 ± 1.15), and worry about 
difficulty sleeping with an average of “somewhat worried” re-
sponses (1.99 ± 1.19). 

Analysis of differences between before and during the COV-

Table 2. Distribution of mean total ISI score and severity of in-
somnia of participants before and during the pandemic

Severity of insomnia
Before 

pandemic
During 

pandemic
p-value*

Total score of ISI 13.83 ± 4.47 12.54 ± 5.49 < 0.001
Severity of insomnia < 0.001

No clinically significant 37 (8.1) 243 (19.4)
Subthreshold 208 (45.6) 528 (42.1)
Moderate severity 188 (41.2) 439 (35)
Severe 23 (5.0) 44 (3.5)

Data are presented as mean ± standard deviation or number (%). 
*Mann-Whitney (p-value).
ISI, Insomnia Severity Index.

Table 3. Distribution of education history and employment and 
difference in education history and employment with total ISI 
score during the pandemic

Characteristics
During pandemic 

(n = 1254)
p-value*

Education history (n = 1125) 0.002
Elementary 1 (1)
Junior high school 17 (1.4)
Senior high school 868 (69.2)
Bachelor 235 (18.7)
Master 4 (0.3)

Employment (n = 1213) 0.001
Not working 60 (4.8)
College student 826 (65.9)
Employee 182 (14.5)
Self employed 81 (6.5)
Teacher 22 (1.8)
Other 42 (3.3)

Data are presented as number (%). 
*Kruskal-Wallis (p-value).
ISI, Insomnia Severity Index.

Table 4. Mean score of 7 items of the ISI before and during the pandemic

Items of ISI Before pandemic During pandemic p-value*
Difficulty falling asleep 2.12 ± 0.85 1.50 ± 1.09 < 0.001
Difficulty staying asleep 1.58 ± 0.99 1.20 ± 1.01 < 0.001
Waking up too early 1.38 ± 0.99 1.17 ± 0.96 < 0.001
Sleep dissatisfaction 2.58 ± 0.87 2.23 ± 1.12 < 0.001
Interference of sleep difficulties with daytime functioning 2.31 ± 1.04 2.43 ± 1.18 0.014
Noticeability of sleep difficulties by others 1.87 ± 1.01 2.04 ± 1.15 0.009
Worry caused by the sleep difficulties 1.99 ± 1.06 1.99 ± 1.19 0.963
Data are presented as mean ± standard deviation. 
*Mann-Whitney (p-value).
ISI, Insomnia Severity Index.
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ID-19 pandemic on items of difficulty falling asleep, difficulty 
staying asleep, waking up too early, and dissatisfaction with sleep 
patterns obtained a p-value of < 0.001. The p-value on the item of 
noticeability of sleep problems by others was 0.009, on the item of 
interference of sleep problems on daily activities was 0.014, and 
on the item of worry about difficulty sleeping was 0.963.

Fig. 1 shows each option selected by the participant for all 7 
ISI items before the pandemic, and Fig. 2 during the pandemic. 
Based on both Figs. 1 and 2, the difference in the average of the 

most responses is seen in item 2 (difficulty staying asleep) and 
item 4 (sleep dissatisfaction). The average on most responses in 
both items 2 and 4 has decreased in severity during COVID-19. 
Fig. 1 shows that the most responses about the difficulty of stay-
ing asleep were “moderate,” and in Fig. 2, the most responses 
were “none.” Fig. 1 shows that the most responses about sleep 
dissatisfaction were “severe,” and in Fig. 2, the most responses 
were “moderate.” 

Fig. 1. Seven items of the ISI before the pandemic. ISI, Insomnia Severity Index; item 1, difficulty falling asleep; item 2, difficulty staying 
asleep; item 3, waking up too early; item 4, dissatisfaction with sleep patterns; item 5, interference of sleep difficulties with daytime function-
ing; item 6, noticeability of sleep difficulty by others; item 7, distress-caused sleep difficulties.
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Fig. 2. Seven items of the ISI during the pandemic. ISI, Insomnia Severity Index; item 1, difficulty falling asleep; item 2, difficulty staying 
asleep; item 3, waking up too early; item 4, dissatisfaction with sleep patterns; item 5, interference of sleep difficulties with daytime function-
ing; item 6, noticeability of sleep difficulty by others; item 7, distress-caused sleep difficulties.
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DISCUSSION

This study aimed to use a cross-sectional survey to explain the 
prevalence of insomnia events before and during the COVID-19 
pandemic. This study’s participants were 1710 people consist-
ing of 456 participants before the pandemic and 1254 partici-
pants during the pandemic. A total of 1710 participants were all 
in the productive age range. The average age of participants be-
fore COVID-19 was 21.63 ± 5.01 years, and most of the partic-
ipants were 20 years old (44.7%), while during COVID-19, the 
average age of participants was 21.63 ± 1.96 years, and most of 
the participants were 22 years old (21.5%). The 1710 participants 
in this study covered the districts of Banjarsari, Jebres, Serengan, 
Laweyan, and Pasar Kliwon. Before the COVID-19 pandemic, 
most of the participants lived in the Jebres district (37.1%), while 
during the COVID-19 pandemic, most of participants lived in 
the Laweyan district (22.4%).

Based on the results of the Mann–Whitney’s analysis, there 
was a difference in the total score of ISI–INA and level of insom-
nia before and during the pandemic (p < 0.05). Based on the per-
centage of insomnia rates, insomnia cases tended to decrease 
during the COVID-19 pandemic. The prevalence of subthresh-
old insomnia (≥ 8) both before and during the pandemic was 
45.6% and 42.1%, moderate insomnia (≥ 15) was 41.2% and 
35%, and severe insomnia (≥ 22) was 5% and 3.5%, respectively. 
Although the insomnia prevalence rate shows a decrease, the 
prevalence of insomnia in this study is still relatively high, com-
pared to the international prevalence of insomnia before the 
pandemic of 10%–15% and during the pandemic of 20%–35% 
in the general population [7,18]. The prevalence of insomnia 
was stated to also be still quite high because the inclusion criteria 
of participants in this study were those who experienced sleep 
disorder problems. The high prevalence of insomnia in this 
study was greater than in the study by Voitsidis et al. [25] in 2020 
of the Greek population during the pandemic, which research 
results obtained the prevalence of insomnia disorders of 37.6%. 
This percentage is greater than the worldwide prevalence of in-
somnia, indicating worsening sleep disorders during the CO-
VID-19 pandemic. 

The result of Mann–Whitney’s analysis shows that there was 
a significant difference in all ISI items (p < 0.05), except for the 
item of worrying caused by sleep difficulty (p ≥ 0.05) (Table 4). 
This difference can be caused by the number of participants tak-
ing the survey during COVID-19 being very much more than 
that before COVID-19; this difference causes the percentage of 
each response on each item to be different, and mostly reduced. 
The highest percentage of responses on items 2 (difficulty main-
taining sleep) and 4 (dissatisfaction with sleep patterns) also 
differed before and during COVID-19. 

The percentage of severity staying asleep has decreased dur-
ing the pandemic (Figs. 1 and 2); this may be because many par-
ticipants have no obstacles, such as work and other activities, 

when going to bed, so feel calm about falling asleep. Unfinished 
work and other activities that we want to do when we are about 
to fall asleep usually disturb the tranquility in our sleep, making 
it difficult to maintain sleep, and resulting in waking up too early. 
Sleep satisfaction increased during the pandemic, along with 
reduced difficulty falling asleep, maintaining sleep, and waking 
up too early that most participants experienced during the pan-
demic. The percentage of the interference of sleep difficulties 
with daily activities and noticeability of sleep difficulties by oth-
ers decreased during the pandemic, because most participants 
had mild sleep difficulties. On the other hand, there was no dif-
ference in the item of worrying about difficulty sleeping. The 
average choice for the response of the item both before and dur-
ing COVID-19 was also the same at “1.99” or “somewhat wor-
ried” (Table 4). The situation before and during the pandemic 
did not affect participants’ concerns about sleep problems, be-
cause both before and during the pandemic, in general, diffi-
culty sleeping does make a person worry. 

This study’s finding is similar to the results of a systematic re-
view that estimated the prevalence of insomnia from five studies 
in healthcare workers to be 38.9%. Insomnia prevalence differs 
by sex and occupation, with women and medical staff showing 
higher prevalence. Medical staff experienced higher levels of in-
somnia during the COVID-19 pandemic [31]. They faced many 
cases of COVID-19 and had little time to engage in positive 
activities to deal with stress. This study also found the effect of 
education history and employment on total ISI scores (insom-
nia indicator) during the pandemic. Most of the participants 
during COVID-19 had an education history that was senior high 
school (69.2%), and most of the participants were college stu-
dents (65.9%). During COVID-19, all jobs can still be done on-
line casually. So maybe they could still engage in positive activ-
ities to reduce the risk of stress during the COVID-19 pandemic 
and reduce the risk of insomnia. In this study, most participants 
were 22 years old (adolescent group), so it is possible that dur-
ing the COVID-19 pandemic, even though they experience in-
somnia, they can still reduce it by engaging in physical activity 
to reduce stress.

This study’s results contrast with various studies, one of which 
is an international collaborative study that showed that the rates 
of insomnia symptoms (36.7%) and insomnia disorders (17.4%) 
increased to be about two times higher during the first wave of 
the pandemic than the prevalence rates previously reported, as 
usually reported in times of non-pandemic COVID-19 [18]. 
Marelli et al. [19] conducted a survey in Italy before and during 
the COVID-19 outbreak, which found an increase in bedtime 
hours, sleep latency, wake-up time, as well as worsening sleep 
quality and insomnia symptoms. In China, Li et al. [32] also 
found a 33.7% increase in the prevalence of sleep disorders dur-
ing the pandemic. They suggested that insomnia may be asso-
ciated with financial stress, social distance restrictions, travel re-
strictions, changes in daily life, mental illness, and the gender of 
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women. Severe psychological stress (i.e., depression and anxi-
ety) or having previous mental disorders increased the risk of 
insomnia symptoms during the COVID-19 pandemic [33]. 
There was no information in this study of the respondents hav-
ing previous mental disorders. So they might have been able to 
engage in positive activities to reduce symptoms of stress and 
depression, and so not have insomnia [34].

Restrictions around staying at home have disrupted daily ac-
tivities, such as waking up in the morning, showing up at work, 
and maintaining social and leisure activities that typically serve 
as a timeframe for sleep–wake rhythms to stay in tune with the 
day–night cycle [18]. A study by Cellini et al. [35] showed that 
during the lockdowns in Italy and Belgium, bedtime was sig-
nificantly delayed, time spent in bed increased, and sleep qual-
ity was severely impaired. Their research during lockdowns in 
Italy and Belgium showed bedtime was delayed, because during 
the lockdown, participants tended to go to bed late and also get 
up in the morning later than usual, which caused sleep and wake 
rhythms to change greatly, and the time spent in bed to increase. 
Longer bedtimes not accompanied by an increase in sleep du-
ration indicate less sleep efficiency. Decreased sleep efficiency 
is one of the factors causing poor sleep quality. Work–life im-
balances, such as isolation environments, stress, anxiety, worry 
of being infected with the virus, and extreme uncertainty regard-
ing the effective control of the disease from the COVID-19 out-
break, are risk factors that have worsened sleep in many health-
care workers [36]. The study also revealed some interesting 
aspects related to sleep health. Health, financial implications, 
changes in social life, and concerns about daily life increased 
stress levels during the outbreak of the virus. Reduced fatigue 
and exposure to sunlight and increasing usage of electronic de-
vices can also affect sleep homeostasis [25].

The decrease in the prevalence of insomnia in Surakarta can 
occur because surveys during COVID-19 occurred in the first 
wave of COVID-19. Many people are unaware of and do not 
believe in the existence of COVID-19 in the environment. Peo-
ple tend not to care about the existence of COVID-19 in Indo-
nesia, because people do not take the COVID-19 pandemic se-
riously and excessively. It is likely that they also think COVID-19 
is not easily spread or causes serious illness. So COVID-19 has 
not been something they are worried about. Over time, the spread 
of information about COVID-19 has made people better in-
formed on the impact of COVID-19 on their mental health, sleep 
patterns, and quality of life. Therefore, many people have start-
ed engaging in positive activities, such as physical exercise and 
maintaining a healthy diet, which factors can relieve the symp-
toms of their psychological distress and sleep disorders [37]. Ex-
ercise is useful for improving the sleep quality and quality of life 
of insomniacs [38]. Individuals can also engage in diversionary 
activities to distract from observing COVID-19-related news 
to avoid potentially incorrect information. Good and correct 
knowledge of COVID-19 can also reduce anxiety [39]. Positive 

diversion activities, such as listening to songs, watching movies, 
painting, gardening, and cooking, can also be done during the 
stay-at-home order [5]. Such positive activities are effective in re-
lieving and preventing symptoms of stress and depression [34,37]. 
The mass changes that have occurred and are felt by many people 
make them not feel alone in the face of this virus, and the high 
social support in the community also decreases psychological 
distress [40].

There are several strengths to this study. First, the symptoms 
of insomnia were assessed before and during the outbreak of 
COVID-19. Second, the Indonesian version of the ISI had high 
validity and reliability values. Third, this study has a relatively 
large sample. However, when interpreting the results, some lim-
itations need to be recognized and considered. First, although 
data collection through online questionnaires did result in a large 
number of samples being obtained, researchers could not inter-
view participants directly to find out more in-depth information 
about the insomnia experienced by participants. Second, most 
of the participants were young adults, because the online data 
collection process was only accessible to young adults, so the re-
sults of this study were less representative of the incidence of in-
somnia in older adults. In addition, the data on factors affecting 
insomnia is limited, so in its analysis, the decrease in the preva-
lence of insomnia is less profound. Thirdly, the total number of 
the subjects before COVID-19 pandemic was substantially less 
than the total number of the subjects during the pandemic, which 
could have resulted in the decrease in prevalence during the pan-
demic due to the wider distribution of participants.

In conclusion, the prevalence of insomnia in Surakarta stud-
ied during the COVID-19 pandemic is lower than before the 
COVID-19 pandemic. Overall, the incidence of insomnia in the 
Surakarta area both before and during the COVID-19 pandemic 
was still relatively high, so psychological and medical interven-
tions were needed to overcome insomnia experienced. There-
fore, it is necessary to explore the causes of insomnia and need 
specific interventions according to the cause of insomnia.
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