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Background: Coronavirus disease 2019 (COVID-19) pandemic causes 
individuals at risk of anxiety and sleep disorders. Anxiety can cause a 
person’s sleep quality to be poor.
Objective: To investigate the association between anxiety and sleep 
quality among students in the Faculty of Medicine and Health Sciences 
UNIKA Atma Jaya during the COVID-19 pandemic.
Methods: This cross-sectional study involved 635 preclinical and clinical 
students at FKIK UNIKA Atma Jaya. Measuring instruments used were the 
Generalised Anxiety Disorder 7 (GAD-7) and the Pittsburgh Sleep Quality 
Index (PSQI). Both instruments were distributed using Google Forms. 
Data analysis was performed descriptively and bivariate (Mann Whitney 
U Test).
Results: There were 62% of respondents with anxiety; among them, 37% 
were mild anxiety; 16.9% were moderate anxious; 8.2% were severe 
anxiety. This study finds that 66.28% of women with anxiety and 62.8% 
with poor sleep quality. In 2020, 73.81% of preclinical respondents 
experienced anxiety and 69.84% experienced poor sleep quality. The 
bivariate analysis demonstrated a significant association between anxiety 
and sleep quality among preclinical and clinical students at FKIK UNIKA 
Atma Jaya during the COVID-19 pandemic (p<0.05).
Conclusion: There is an association between anxiety and sleep quality 
in preclinical and clinical students in FKIK UNIKA Atma Jaya During the 
COVID-19 Pandemic.

Latar Belakang: Pandemi coronavirus disease 2019 (COVID-19) menyebabkan individu memiliki risiko 
mengalami kecemasan dan gangguan tidur. Kecemasan menyebabkan kualitas tidur seseorang menjadi 
buruk. 
Tujuan: Mengetahui hubungan kecemasan dengan kualitas tidur pada mahasiswa program studi 
kedokteran Fakultas Kedokteran dan Ilmu Kesehatan Universitas Katolik Indonesia Atma Jaya (FKIK UNIKA 
Atma Jaya) selama pandemi COVID-19.
Metode : Penelitian ini adalah penelitian cross sectional pada 635 mahasiswa preklinik dan klinik FKIK 
UNIKA Atma Jaya. Alat ukur yang digunakan adalah Generalized Anxiety Disorder 7 (GAD-7) dan Pittsburgh 
Sleep Quality Index (PSQI) yang disebarkan menggunakan Google Forms. Analisis data dilakukan secara 
deskriptif dan bivariat (Mann Whitney U Test). 
Hasil: Sebanyak 62% responden mengalami kecemasan, di antaranya 37% cemas ringan; 16,9% cemas 
sedang; 8,2% cemas berat. Sebanyak 66,28% perempuan mengalami kecemasan dan 62,82% perempuan 
dengan kualitas tidur buruk.  Sebanyak 73,81% responden preklinik tahun 2020 mengalami kecemasan dan 
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69,84% mengalami kualitas tidur buruk. Analisis 
bivariat menunjukkan hubungan signifikan antara 
kecemasan dengan kualitas tidur pada mahasiswa 
preklinik dan klinik FKIK UNIKA Atma Jaya selama 
pandemi COVID-19 (p<0.05). 
Kesimpulan: Terdapat hubungan antara 
kecemasan dengan kualitas tidur pada mahasiswa 
preklinik dan klinik FKIK UNIKA Atma Jaya selama 
pandemi COVID-19.

INTRODUCTION
Anxiety is a normal emotional condition 

that every individual experiences daily, such as 
dealing with work, exams, or making important 
decisions. It can be considered an anxiety 
disorder when this anxiety occurs excessively 
and interferes with daily activities.1 The Anxiety 
and Depression Association of America (ADAA) 
reported that anxiety disorders are common in 
America, with an estimated 40 million people 
over the age of 18, or as many as 18.1% of the 
population, experiencing anxiety disorders 
every year.2

The Association of Indonesian Mental 
Medicine Specialists (PDSKJI) has conducted an 
online self-examination on mental health, and it 
was found that 64.3% of the 1,522 respondents 
experienced anxiety during the coronavirus 
disease 2019 (COVID-19) pandemic.3 A 
previous study in the United States among 
student respondents by Son C (2020) showed 
that 71% of respondents experienced anxiety 
during the COVID-19 pandemic.4 A study in Iran 
also reported a psychological impact on the 
general population due to COVID-19, resulting 
in increased anxiety.5

One of those who feel the impact of the 
COVID-19 pandemic is educational institutions. 
The students must experience distance learning 
or online from their homes. This situation 
causes various changes that force students 
to adapt to existing situations and conditions, 
such as reducing their freedom, being separate 
from beloved people who do not live at home, 
limiting direct social interaction, and excessive 
boredom. When this situation is not overcome 
immediately, it can cause various mental health 

disorders.6
A study in the Philippines reported that most 

students showed anxiety during the lockdown 
period. The results showed that their anxiety 
was 62.64% about financial problems and 54-
56% of students avoided social contact and 
meetings since they were worried that they or 
their families could be infected.7

Students in China involving 7,143 
respondents also reported the psychological 
impact of the COVID-19 pandemic, resulting 
in 24.9% of students experiencing anxiety, 
including 0.9% experiencing severe, 2.7% 
moderate, and 21.3% mild. Factors that 
influence their anxiety are drastic changes 
with distance restrictions, inhibition of the 
learning process that will affect their future, 
the lack of interpersonal communication, 
excessive changes to the news, family or self-
health, and family financial stability. Excessive 
anxiety about these things impacts the students’ 
mental health.8,9

One of the symptoms obtained due to anxiety 
is decreased sleep quality. Sleep quality is an 
accumulation of quantitative and qualitative 
components that can be accessed through 
several aspects, such as the amount of sleep 
time, barriers to starting sleep, waking time, 
sleep efficiency, and conditions that interfere 
the sleep. A study conducted at Udayana 
University, Bali, reported that 46.2% of 
medical students had poor sleep quality and 
had a significant relationship to depression, 
anxiety, and stress. The lecture activities and 
demanding assignments make medical students 
more susceptible to decreased sleep quality.10 
In China, about a third (36.38%) of respondents 
had poor sleep quality during the COVID-19 
pandemic. 

Study on anxiety and sleep quality during 
the COVID-19 pandemic has been conducted 
abroad. However, there is still not much study on 
the COVID-19 pandemic in Indonesia, especially 
among the medical faculty. This study aims to 
investigate the characteristics, anxiety, and 
sleep quality as well as the relationship among 
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these variables among medical students at the 
FKIK UNIKA Atma Jaya during the COVID-19 
pandemic.

METHODS
The study was cross-sectional with analytic-

descriptive observational. This study was 
conducted between July 2020 to May 2021 in 
Atma Jaya FKIK UNIKA. The population was all 
students of the medical faculty. The sample was 
635 respondents with inclusion and exclusion 
criteria.

Inclusion criteria Exclusion criteria
Active student of preclinical and 
clinical medical students at FKIK 
UNIKA Atma Jaya within the year 
2020/2021.

Preclinical and clinical medical 
students at FKIK UNIKA Atma Jaya 
in 2020/2021 who are not willing 
to fill out informed consent (online).
Preclinical and clinical medical 
students at FKIK UNIKA Atma Jaya 
in 2020/2021 who are not willing to 
fill out the complete answer to the 
questionnaire.

The data collected by the technique of 
sampling random systematic proportional, it 
is using a student proportional balance in each 
year of study with fill an online questionnaire 
containing respondent’s characteristics (name, 
age, gender, year of study), the Generalised 
Anxiety Disorder 7 (GAD-7) questionnaire, 
and the Pittsburgh Sleep Quality Index (PSQI) 
questionnaire which distributed using Google 
Forms. 

The data collection was conducted by a 
survey team comprising 4 persons, 2 principal 
investigator study and 2 study assistants. The 
principal investigator acts as supervisor and 
executor, responsible for the mechanism of 
study, sharing on duty, leading an evaluation 
meeting, and supervising data retrieval 
executives in collecting the data through 
the level commander in each preclinical and 
clinical year representative. The study assistant 
acts as an executor who helps the principal 
investigator collect the data through the level 
commander in preclinical and clinical years. 
Field implementation monitoring meetings are 
held daily to ensure the adequacy of the number 
of samples and the validity of the answers to the 
questionnaires filled out by the respondents.

The collected data were analysed descriptive 
(univariate) that presented in the form of a 

table or graph. This analysis aims to describe a 
student proportion with anxiety and poor sleep 
quality according to the characteristic (age, 
gender, education level). A bivariate analysis 
using Mann Whitney U-test was performed to 
know the relation between anxiety and sleep 
quality. All data analysis was carried out using 
the STATA program.

RESULTS
The study was conducted on FKIK UNIKA 

Atma Jaya medical students in 2020/2021. The 
total sample that met the study criteria was 635 
students from 4 preclinical years and 2 clinical 
years, and none of the samples dropped out.

The results showed that respondents had 
an age range of 17-27 years, the average age of 
20.33 years, and a standard deviation of 1.92. 
There were 67.9% preclinical students, 32.1% 
clinical students, and most respondents were 
female (68.2%). As many as 62% of respondents 
experienced anxiety, comprising 37.0% mild, 
16.9% moderate, and 8.2% severe. Also, 59.2% 
of respondents had poor sleep quality (Table 1).

Based on gender, the most anxious 
respondents were female (68.2%). Female 
respondents (38.80%) and male respondents 
(33.17%) more frequent experienced mild 
anxiety.
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Table 1. Percentage of characteristics, anxiety, and sleep quality of the 
medical students at FKIK UNIKA Atma Jaya

Characteristic  (N)  (%)
Age

Range = 17-27
Mean = 20,33
SD = 1,92 

Gender
Male 202 31.8
Female 433 68.2*

Education level
Preclinical student 431 67.9

The year 2017 99 15.6
The year 2018 104 16.4
The year 2019 102 16.1
The year 2020 126   19.8*

Clinical student 204 32.1
The year 2018 100 15.7
The year 2019 104 16.4

Anxiety
No anxiety 241 38
Anxiety 394 62
Mild 235   370*
Moderate 107 16.9
Severe 52 8.2

Sleep quality
Good 259 40.8
Bad 376 59.2*

Note : * = the most percentage

Based on the education level, preclinical 
students year 2020 most experienced anxiety 
(73.81%), including mild (41.27%), moderate 
(23.02%), and severe (9.52%). Meanwhile, 
the anxiety of preclinical students in 2019 was 
66.67%, the year 2018 was 65.39%, and the year 
2017 was 57.57%. Clinical students year 2018 
was 53% and year 2019 was 52.88%.

Based on gender, poor sleep quality was 

more common in female respondents (62.82%). 
Poor sleep quality was more frequent in the 
preclinical year of 2020 (69.84%) than in other 
years. Meanwhile, preclinical respondents year 
2018 was 66.35%, preclinical students year 2019 
was 64.17%, and preclinical respondents year 
of 2017 was 46.46%. Poor sleep quality among 
clinical respondents year 2018 was 53% and 
year 2019 was 51.92% (Table 3).
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Table 2. Distribution of anxiety based on the gender and education level of medical students FKIK UNIKA 
Atma Jaya

Characteristics Total 
n (%)

No anxiety 
n (%)

Anxiety

Mild
n (%)

Moderate
n (%)

Severe
n (%)

Total of 
anxiety 
n (%)

Gender
Male 202 (100%) 95 (47,03%) 67 (33,17%) 30 (14,85%) 10 (4,95%) 107 (52,97%)
Female 433 (100%)* 146 (33,72%) 168 (38,80%)* 77 (17,78%) 42 (9,70%) 287 (66,28%)*

Education level
Preclinic

2017 99 (100%) 42 (42,2%) 35 (35,35%) 12 (12,12%) 10 (10,10%) 57 (57,57%)
2018 104 (100%) 36 (34,62%) 37 (35,58%) 20 (19,23%) 11 (10,58%) 68 (65,39%)
2019 102 (100%) 34 (33,33%) 43 (42,16%)* 15 (14,71%) 10 (9,80%) 68 (66,67%)
2020 126 (100%)* 33 (26,19%) 52 (41,27%) 29 (23,02%) 12 (9,52%) 93 (73,81%)*

Clinic
2018 100 (100%) 47 (47,00%) 39 (39,00%)* 11 (11,00%) 3 (3,00%) 53 (53%)*
2019 104 (100%) 49 (47,12%) 29 (27,88%) 20 (19,23%) 6 (5,77%) 55 (52,88%)

Table 3. Distribution of sleep quality based on the gender and education levels of 
medical students at FKIK UNIKA Atma Jaya

Characteristics Total 
n (%)

Sleep Quality
Good 
n (%)

Poor 
n (%)

Gender
Male 202(100%) 98(48,51%) 104(51,49%)
Female 433(100%)* 161(37,18%) 272(62,82%)*

Education level
Preclinical

2017 99(100%) 53(53,54%) 46(46,46%)
2018 104(100%) 35(33,65%) 69(66,35%)
2019 102(100%) 36(35,29%) 66(64,71%)
2020 126(100%) 38(30,16%) 88(69,84%)*

Clinic
2018 100(100%) 47(47,00%) 53(53,00%)*
2019 104(100%) 50(48,08%) 54(51,92%)

The findings of this study showed that 
preclinical students’ anxiety caused poor sleep 
quality (92.31%). Meanwhile, clinical students’ 
anxiety showed poor sleep quality (98.15%). 
The Mann-Whitney U-Test showed a difference 

between sleep quality and anxiety levels in 
preclinical and clinic students with a value of 
p=0.000 (p<0.05). The difference showed the 
relationship between anxiety and sleep quality 
in preclinical and clinic students (Tables 5 and 6).
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Table 4. Anxiety and sleep quality of medical students at FKIK UNIKA Atma Jaya

Anxiety n (%)
Sleep Quality

Good n (%) Poor n (%)
Preclinical

No anxiety 145 (100%) 140 (96.55%) 5 (3.45%)
Anxiety 286 (100%) 22 (7.69%) 264 (92.31%)

Clinic
No anxiety 96 (100%) 96 (100%) 0 (0%)
Anxiety 108 (100%) 2 (1.85%) 106 (98.15%)

Table 5. The relationship between anxiety and sleep quality of preclinical 
medical students at FKIK UNIKA Atma Jaya

Preclinical Anxiety
N Mean Rank Asymp.Sig (2-tailed)

Sleep 
Quality

Good 153 82.61 0.000
Poor 278 289.41

Table 6. The relationship between anxiety and sleep quality of clinical medical 
students at FKIK UNIKA Atma Jaya

Preclinical Anxiety
N Mean Rank Asymp.Sig (2-tailed)

Sleep 
Quality

Good 97 49.35 0.000
Poor 107 150.69

DISCUSSION
The results showed that respondents had an 

age range of 17-27 years, the average age of 20.33 
years, and a standard deviation of 1.92. Most of 
the study respondents were female (68.2%). The 
study conducted by Filho C, et al. showed that 
female medical students (73.80%) were more 
frequent than males (26.20%) with an age range 
of 18-30 years.11 This study included preclinical 
respondents (67.9%) and clinic respondents 
(32.1%). The previous study showed more 
frequent preclinical (54.7%) than clinical 
students (45.3%). The number of preclinical 
education level students is more frequent than 
clinical because the number of years of study 
is more consisting of the first-year (29.6%), 
second-year (23.5%), third-year (23.5%), and 
fourth-year (14.1%).12

Respondents with anxiety were 62%, 
including 37.0% mild, 16.9% moderate, and 

8.2% severe. A study by Halperin SJ, et al. showed 
the increase of anxiety among medical students 
during the COVID-19 pandemic at around 60%, 
comprised of mild at 35.3%, moderate at 19.5%, 
and severe at 11.1%.12

The result showed that 59.2% of respondents 
had more poor sleep than good sleep quality 
(40.8%). A study reported that 46.2% of medical 
students have poor sleep quality.10 This is caused 
by high duration, intensity, academic demands, 
and increased stress which can change sleep 
time.10,13 Doing an academic task late at night 
causes changes in sleep patterns among medical 
students. Another factor that can cause changes 
in student sleep patterns is internet use at night, 
with a duration of more than 1 hour before going 
to sleep. Changes in sleep patterns continuously 
cause poor sleep quality in medical students.

Based on gender, anxiety was more prevalent 
in female respondents (66.28). ADAA reported 
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that females have twice the risk factors for 
anxiety disorders than males.14 Females are more 
anxious about their inability than males. Males 
are more active and exploratory, but females are 
more sensitive.15

Based on the education level, preclinical 
students in 2020 were more anxious (73.81%). 
Meanwhile, the clinical students in 2018 (53%) 
and 2019 (52.88%) were not much different. 
A study by Ramadhan AF reported that first-
year students had higher mean anxiety scores. 
The biggest stressors for first-year students 
are adapting to the new learning curriculum, 
maintaining self-competence, living away from 
home, lecture schedules, and more crowded 
practicums.15 However, it differs from other 
studies that demonstrated that the proportion 
of anxiety disorders in clinical students is higher 
than in preclinical students. Clinical students are 
1.84 times more at risk of experiencing anxiety 
disorders than preclinical students.

The implementation of large-scale social 
restrictions caused preclinical and clinical 
students are experiencing a change in the online 
learning format. In preclinical students, this 
change reduces interaction, especially for first-
year students, the schedule is getting tighter, 
and the schedule uncertainty and experiences 
are less anxiety–provoking. While for clinical 
students, online learning keeps students from 
being in the hospital, does not have a guard 
schedule, and reduces the routine activities of 
the crowded clinical clerkships such as morning 
reports, ward rounds, tutors, and others.

According to Harries AJ, et al., the COVID-19 
pandemic caused 84.1% of clinical students to 
experience anxiety. This situation makes learning 
activities hampered and disrupted because 
clinical students have to temporarily stop the 
clinical rotation they are supposed to be doing. 
Consequently, the emotional burden increased 
because they were worried about not getting 
enough skills and experience to become doctors 
in the future. In addition, clinical students are 
concerned that disruption to learning activities 
could hinder their ability to develop the skills 
needed to prepare for residency.16

Based on gender, poor sleep quality was more 
frequent in female respondents (42.83%). A study 
by Viona (2014) reported that females medical 
students (77.3%) more frequently experienced 
poor sleep quality than males (68.9%). Poor 
sleep quality in women is because they tend 
to be more prone to mental problems such as 
anxiety and depression that contribute to sleep 
disorders. Women also experience menstrual 
cycles that cause a decrease in estrogen and 
progesterone hormones. These decreases are 
associated with difficulty falling asleep, increased 
frequency of waking, and decreased total hours 
of sleep, leading to poor sleep quality.17 There 
were significant differences in sleep quality 
between females and males during the COVID-19 
pandemic. A female with poor sleep quality was 
more frequent than a male nursing student.18

The difference in learning styles from home 
and face-to-face at school causes daily routines 
to become irregular. This situation affects sleep 
habits such as lack of sleep which worsens sleep 
quality.6 However, another study demonstrated 
that medical students with higher levels of 
education had poorer sleep quality due to higher 
academic pressure.7 This is due to the increasing 
pressure of exams and concerns about the impact 
of COVID-19 on education and work, which are 
risk factors for poor sleep quality. The COVID-19 
pandemic has made final-year students worried 
that finding jobs and continuing their education 
will be difficult.8

The study revealed anxiety in preclinical 
students (92.31%) and clinical students (98.15%) 
who showed poor sleep quality. A study by Viona 
showed that students with anxiety symptoms 
had poor sleep quality 84.8% .17 This finding 
demonstrated that anxious students have poorer 
sleep quality than non-anxious students.9 

Statistical analysis using Mann Whitney 
U-Test showed a difference between sleep 
quality and anxiety levels in preclinical and 
clinical students with a p-value of 0.000 (p<0.05). 
The difference shows a relationship between 
anxiety and sleeps quality in preclinical and 
clinical students. This finding is in line with 
a previous study by Viona, which reported a 
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relationship between anxiety levels and sleep 
quality (p=0.038). The students with mild to 
severe anxiety symptoms had a 2.2 times higher 
risk of experiencing poor sleep quality than those 
who were not anxious. A person with anxiety 
symptoms experiences an increase in cortisol, 
serotonin, and norepinephrine hormones as 
well as a decrease in gamma-aminobutyric acid 
(GABA).17

Cortisol, serotonin, and norepinephrine 
are active in a waking state. Meanwhile, GABA 
hormones are the main inhibitory hormone in the 
central nervous system to initiate and maintain 
sleep.17 The previous study demonstrated a 
relationship between anxiety and sleep quality 
(p=0.038). The student with higher anxiety levels 
has 2.492 times the chance to experience poor 
sleep quality than the student who does not 
experience anxiety.19

Exposure to uncontrollable or unexpected 
stressors, such as hurricanes, earthquakes, 
tsunamis, and others, can decrease sleep quality 
which is associated with increased anxiety. The 
COVID-19 pandemic is a stressor of anxiety. High 
anxiety is a risk factor for low sleep quality.20 
Previous studies demonstrated that anxiety due 
to the COVID-19 pandemic could cause changes 
in individual sleep patterns associated with 
decreased sleep quality. During the COVID-19 
pandemic, there has been an increase in bedtime, 
sleep latency, and wake time compared to before 
the pandemic, which can adversely affect sleep 
quality. In addition, the feeling of loneliness and 
limitations in activities also increases anxiety by 
increasing cortisol levels in the body, reducing 
melatonin synthesis, and changes in circadian 
rhythms that cause poor sleep quality.21

CONCLUSION
The COVID-19 pandemic has had a strong 

impact on daily life. This pandemic has put 
psychological stress on the general population, 
such as nervousness, worry of infection, anxiety, 
depression, and sleep problems. The results 
showed that anxiety is more frequent among 
women. There is a significant difference between 
anxiety levels and sleep quality in preclinical 

and clinical students, indicating a relationship 
between anxiety levels and sleep quality in 
preclinical and clinical respondents.
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