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ABSTRACT
Background: Medical students are a population that is considered vulnerable to experience stress during the 
COVID-19 pandemic, especially with the heavy learning load and changes in the learning system that were 
initially carried out face-to-face. Currently, there are limited data regarding the stress of studying online in 
medical students and their effect on learning achievement. This study aimed to determine the stress effect of 
studying online in medical students on their academic achievement.

Methods: This study was an analytic observational study with a cross-sectional approach. 112 samples were 
obtained from students of Bachelor of Medicine and Medical Doctor in one of the universities in Bali with 
the instruments that were distributed via Google Form. Primary data collection was carried out using the 
Medical Student Stressor Questionnaire (MSSQ) questionnaire, while secondary data collection was obtained 
from the average score of three-block exams done online during the COVID-19 pandemic. 

Results: The stress level of medical students in online learning was dominated by high stress (55.4%) with the 
majority cause due to Academic Related Stressor (ARS). There is a significant relationship (p = 0.021) between 
the incidence of stress and learning achievement in students (-0.217, 95% CI -0.39 to -0.03). The learning 
system preference that was chosen by the students is dominated by a 50% online learning system and 50% 
offline as much as 27.7%. 

Conclusion: The results indicated that there is a high level of stress among medical students. There is a 
correlation between stress events and medical student’s achievement during online learning.

Keywords: stress, COVID-19, learning achievement, online learning, medical students

ABSTRAK
Latar belakang: Indonesia merupakan negara yang menganut sistem belajar online akibat situasi pandemi COVID-19. 
Mahasiswa kedokteran adalah populasi yang dianggap rentan mengalami stress selama pandemi berlangsung, terlebih dengan 
beban pembelajaran yang berat dan perubahan dalam sistem pembelajaran yang pada awalnya dilakukan tatap muka. Saat 
ini, data mengenai stres belajar online pada mahasiswa kedokteran dan efeknya terhadap prestasi belajar masih terbatas. 
Penelitian ini bertujuan untuk mengetahui efek stres belajar online pada mahasiswa kedokteran terhadap prestasi belajar.
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PRACTICE POINTS
•	 The stress level of medical students in online learning in the COVID-19 era is dominated by high 

stress, while most of the medical student’s achievement was satisfying.
•	 The cause of stress for medical students is dominated by ARS (Academic Related Stressor) or stress due to 

academic load, while the lowest cause of stress is DRS (Drive & Desire Related Stressor) or stress due to an 
internal willingness to study medical science.

•	 There is a relationship between stress events during the online learning system and their achievement 
with low correlation strength.

•	 The online learning system can encourage the more optimal learning system by utilizing digitalization 
instead of fully conventional face-to-face learning, as evidenced by the learning system preferences of 
medical students are dominated in an online learning system that was combined in half with offline.

Metode: Penelitian ini merupakan penelitian observasional analitik dengan pendekatan cross sectional. Diperoleh 112 
sampel dari mahasiswa angkatan 2018 dan 2019 jurusan Program Studi Sarjana Kedokteran dan Profesi Dokter (PSSKPD) 
Fakultas Kedokteran pada salah satu universitas di Bali dengan instrumen yang disebarkan melalui Google Form. 
Pengumpulan data primer dilakukan dengan menggunakan kuisioner Medical Student Stressor Questionnaire (MSSQ), 
sedangkan pengumpulan data sekunder dilakukan melalui nilai rata-rata hasil tiga ujian blok yang pembelajarannya 
dilakukan secara online selama pandemi COVID-19. 

Hasil: Mahasiswa kedokteran yang mengalami stres berat akibat pembelajaran online sebesar 55,4% dengan penyebab 
terbesar akibat ARS (Academic Related Stressor). Terdapat hubungan yang signifikan (p=0,021) antara kejadian stress 
dengan prestasi belajar pada mahasiswa dengan korelasi negatif dan kekuatan korelasi yang rendah (-0,217, 95% CI 
-0,39 hingga -0,03). Preferensi sistem pembelajaran yang dipilih mahasiswa didominasi oleh sistem belajar 50% online 
dan 50% offline sebanyak 27,7%. 

Kesimpulan: Gambatan stres belajar online pada mahasiswa kedokteran didominasi oleh stres berat akibat beban 
akademik. Terdapat hubungan antara kejadian stress dengan prestasi belajar mahasiswa kedokteran selama pembelajaran 
online, namun kekuatan korelasinya rendah.

Kata kunci: stres, COVID-19, prestasi belajar, pembelajaran online, mahasiswa kedokteran

INTRODUCTION
Indonesia is one of the countries that adopt an online 
learning system due to the COVID-19 pandemic 
situation which has begun to spread since the end 
of 2019.1 In order to inhibit the transmission rate 
of infection, the Ministry of Education and Culture 
(Kemendikbud) has begun to establish an online 
learning mechanism by stopping all of the learning 
activities in face to face and begin to develop portal-
based and android learning application.2 Massive 
changes in this learning system can certainly have a 

big impact on the learning process, have the potential 
to cause stress for students who are not ready for 
change.

Stress is a form of body response that is not specific, 
so it can not only feel emotions such as fear and panic 
but can manifest physically as headaches and muscle 
tension in body parts.3 Stress does not occur naturally 
but is triggered by real and imaginary threats.4 

Based on data from the American Psychological 
Association, the prevalence of stress in Americans 
in 2015 reached 65%.5 The incidence of stress that 
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occurs in Indonesia is still unknown in general. Stress 
events are related to other mental health problems 
such as depression and mental-emotional disorders. 
Based on the results of basic health research, as many 
as 6.1% of the population experienced depression, 
and 9.8% experienced mental-emotional disorders.6 

Research on 230 employees of the Indonesian 
Ministry of Health showed a stress prevalence of 79%

Based on a study of 329 medical student respondents, 
it was found that the prevalence of stress was 52.4%.8 

The stress experienced can have a major effect 
on the condition of students both health, mental, 
and learning achievement to be achieved. Some 
researchers found that stressors and the prevalence of 
stress in medical students were in the range of 21.6% 
to 56%, where students in the first semester and last 
semester were in the highest case of experiencing 
stressful events.9 In several studies, this stuff can 
have a significant impact on academic performance 
or student achievement in the learning process.8,10 

Similar studies of 201 dentistry students revealed 
that academic stress played a negative role in student 
performance and achievement in which students 
who experienced stress at a higher level during 
the exam period would be associated with a worse 
average score.11 Another study in the United Arab 
Emirates (186 adolescent respondents) also showed 
similar results where there was a relationship between 
psychological stress and academic achievement.12 The 
increasing level of anxiety due to the existence of the 
COVID-19 pandemic, make the medical students 
as a population that is considered vulnerable to 
experiencing stress during the pandemic, especially 
with the relatively heavy learning load.13 Currently, 
data regarding online learning stress in medical 
students and their relationship related to learning 
achievement are still very limited. Therefore, research 
on the stress rate of online learning in medical 
students and their effect on learning achievement is 
needed to improve the quality of online learning in 
the future.

METHODS
This research is an analytic observational study 
with a cross-sectional approach. The research was 
conducted at the Faculty of Medicine in one of 

the universities in Bali using Google Form. Data 
collection was carried out for three months, starting 
from the fourth week of August to the first two 
weeks of September. The sample was selected using 
a non-probability sampling method, consecutive 
sampling technique by using a questionnaire that 
is conducted in Google Form to collect the data. 
In this study, 112 samples were obtained from 
students of Bachelor of Medicine and Medical 
Doctor batch 2018 and 2019 who were willing to fill 
out the questionnaires and meet the inclusion and 
exclusion criteria.

The inclusion criteria of this study included 
students in the second and fourth semester 
majoring in Bachelor of Medicine and Medical 
Doctor, registered as active students, and willing to 
be researched. The exclusion criteria are included 
students who were taking academic leave or were 
unable to take the exams.

The independent variable in this study is the level 
of stress obtained from the primary data through 
questionnaires, while the dependent variable is 
learning achievement which is obtained from the 
secondary data. Primary data collection was carried 
out using a Medical Student Stressor Questionnaire 
(MSSQ) questionnaire consisting of 40 items. The 
Medical Student Stressor Questionnaire (MSSQ) 
was used as a research instrument to measure 
student stress levels in the medical/health sciences 
because the constructs of validity, reliability, and 
internal consistency in MSSQ have been proven in 
several research studies.9,14,15 The questionnaire has 
been tested for validity and reliability by Statistical 
Package for the Social Sciences (SPSS) version 25.0, 
with all of the items have been declared to be valid 
and Cronbach’s alpha coefficient value of 0.968, so 
the questionnaire is declared to be valid and reliable 
as a data measurement instrument. Stressors are 
grouped into 6 main stressor categories including 
Academic Related Stressors (ARS), Intrapersonal 
and Interpersonal Related Stressors (IRS), Teaching 
and Learning Related Stressors (TLRS), Social 
Related Stressors (SRS), Drive and Desire Related 
Stressors (DRS), and Group Activities Related 
Stressors (GARS) in the level of mild, moderate, 
high, and severe stress with respective scores of 
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0.00 - 1.00, 1.01 - 2.00, 2.01 - 3.00 and 3.01 - 4.00. 
The cumulative results of 40 items are then divided 
by the number of questions in each of the stressor 
categories, according to the original questionnaire 
guidelines.14

Secondary data collection was carried out through 
the average score of the three-block exams of 
online learning during the COVID-19 pandemic, 
namely the Medical Communication, Medical 
Professionalism, and Basic Pharmaceutical blocks 
for the second semester and the block scores for 
the Endocrine System, Metabolism, and Disorders, 
Clinical Nutrition and Disorders, and The Visual 
System and Disorders for the fourth semester. Data 
collection was carried out based on transcripts of 
exam scores obtained from the academic section of 
the Faculty.

The data were processed using the SPSS for 
windows version 25.0 program. Univariate analysis 
was performed by making variable frequency 
distributions in the form of numbers and 
percentages, while bivariate analysis is carried out by 
performing the Pearson test if the data is normally 
distributed or the Spearman test if the data is not 
normally distributed.

RESULTS AND DISCUSSION
The distribution of respondent characteristics can be 
seen in Table 1. The highest number of respondents 
came from the students of Bachelor of Medicine 
and Medical Doctor in the year of admission 2018 
with 81 people (72.3%) while the least number of 
respondents came from the students of Bachelor 
of Medicine and Medical Doctor in the year of 
admission 2019 with 31 people (27.7%). These 
differences may due to difficulties in the sampling 
method using google form that is not randomized 
and based on an individual’s willingness in filling 
the questionnaire. The age of the respondents was 
dominated by 20 years old (50%), while the least 
number of respondents was 22 years old (0.9%). The 
mean age of the students was 19.57 ± 0.066 (95% 
CI = 19.44-19.70). Respondents with female gender 
were 74 people (66.1%) while male respondents were 
38 people (33.9%).

Table 1. Respondents’ Characteristics

Characteristics Frequency (N) Percentage (%)

Study Year

2018 81 72.3

2019 31 27.7

Age

18 5 4.5

19 45 40.2

20 56 50

21 5 4.5

22 1 0.9

Sex

Female 74 66.1

Male 38 33.9

The learning system preferences of medical students 
can be seen in Figure 1. Students who choose the 
full online learning system are 30 people (26.8%), 17 
people (15.2%) offline learning system, the students 
who choose 30% online learning system and 70% 
offline are 15 people (13.4%), 50% online and 50% 
offline learning system are 31 people (27.7%), and the 
learning system preference consists of 70% online, 
30% offline is 19 people (17.0%).

The highest preference rate for the learning system 
was 50% Online, 50% Offline as many as 31 people 
(27.7%), followed by the online learning system with 30 
people (26.8%). This can be related to the advantages 
obtained with online and offline learning systems. 
Online learning systems have many advantages such as 
a very flexible schedule and can be adjusted according 
to the time of students and educators. Besides, online 
learning has advantages in terms of availability of 
access and economic considerations in terms of time 
and costs.15 This is in line with the research conducted 
in Texas which also has similar results where the 
level of satisfaction in learning online in children is 
higher than the offline learning system.16 However, 
offline systems also provide advantages that cannot 
be replaced by online systems, that it is easier to do 
the face-to-face teaching so that students easier to 
understand and can learn material directly from the 
educator, help build better skills, and socialize with 
others.17
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Figure 1. Learning System Preferences

In this study, the mean of the stress level distribution 
results was 2.46 ± 0.063 with 95% CI = 2.33-2.59. 
The stress level seen in a total of 112 students shows 
that 3 students experienced mild stress, 24 students 
experienced moderate stress, 62 students experienced 
high stress, and 23 students experienced severe stress, 
based on the scoring procedure carried out in the 
questionnaire guideline as stated in the method 
section.19 The distribution of student stress levels can 
be seen in Table 2. 

A study of 83 medical students with the MSSQ-40 
instrument, revealed the overall stress level where the 
average respondent experienced a stress level score 
above 1.0 which reflected moderate (55,7%), high 
stress (35,4%), but severe stress was not found.20 

Another study was conducted on 177 Doctor 
Physical Therapy (DPT) students using an MSSQ-
based online questionnaire, which reported that the 
highest stress trigger for students comes from Drive 
and Desire Related Stressor (DRS) in moderate level, 
Academic Related Stressor (ARS) at a high level, and 
Teaching and Learning Related Stressor (TLRS) at a 
moderate level with the results showing a significant 
relationship.9 Other studies with respondents came 
from 260 students Health professional programs 
using the MSSQ instrument show that the major 
causes of stress come from Academic Related 
Stressors (ARS) and Group Activity Related Stressor 
(GARS) with some students experiencing stress at 
high and severe stress levels.18

In Indonesia, a study with MSSQ of 188 medical 
student respondents at the Faculty of Medicine, 
Andalas University found that the level of academic 
stress (ARS) and intrapersonal and interpersonal 
relationships (IRS) was the highest level of high stress, 
the highest level of stress was related to teaching-
learning relationships (TLRS), social relationships 
(SRS), desire and control (DRS), and group-related 
activities (GARS), constitute moderate levels of 
stress.21 

Table 2. Stress Level Distribution

Stress Level Range Frequency (N) Percentage (%) Mean ±SD p value

Mild 0-1.00 3 2.7

2.46 ± 0.063
0.001*

Moderate 1.01-2.00 24 21.4

High 2.01-3.00 62 55.4

Severe 3.01-4.00 23 20.5

Total 112 100

*Kolmogorov-Smirnov Test
In this study, the distribution of the average stressor 
score of the students showed that stress due to 
Academic Related Stressor (ARS) or due to academic 
load was a major factor in the occurrence of stress 
with an average score of 2.65 ± 0.07 while the 

stressor with the smallest mean score is the Drive & 
Desire Related Stressor (DRS) or due to the desire of 
medical school with an average score of 1.71 ± 0.1. 
The distribution of data based on the causes of stress 
can be seen in Table 3.
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Table 3. Distribution of Stress Levels Based on Causes

Stress Level
Mild Moderate High Severe

Mean ± SD 95% CI
N % N % N % N %

ARS 2 1.8 19 17.0 49 43.8 42 37,5 2.65 ± 0.07 2.51-2.78

IRS 12 10,7 23 20,5 47 42,0 30 26,8 2.42 ± 0.08 2.26-2.58

TLRS 5 4,5 25 22,3 55 49,1 27 24,1 2.54 ± 0.07 2.40-2.67

SRS 4 3,6 30 26,8 56 50,0 22 19,6 2.41 ± 0.66 2.28-2.54

DRS 38 35 35 31,3 32 28,6 7 6,3 1.71 ± 0.1 1.52-1.90

GARS 10 8,9 29 25,9 50 44,6 23 20,5 2.40 ± 0.08 2.24-2.56

Abbreviation: ARS (Academic Related Stressor), IRS (Interpersonal & Intrapersonal Related Stressor), TLRS (Teaching and Learning 
Related Stressor), SRS (Social Related Stressor), DRS (Drive & Desire Related Stressor), GARS (Group Activities Related Stressor)

Stressors that are related to academic ability have been 
proven to be the highest source of stress for medical 
students.22 High academic demands such as reading 
schedules, student competitions that centered on the 
stress domain are examples of academic-related stress 
as a source of stress. The competition between the 
students is the main cause to get less time of rest which 
has an impact on decreasing student satisfaction and 
quality of life. Medical students often feel guilty for 
not using their free time to study.23

In this study, we found that the source of stress with 
the lowest score among medical students was Drive 
& Desire Related Stressor. This can be supported by 
the fact that the medical profession is a profession 
that is respected in society and is considered as a 
proud career, so the motivation for the medical 
students to become part of these professionals tends 
to be high and come from themselves. In general, 
medical students, without any encouragement and 
desire from themselves, these students will tend to 
give up and easily give up on everything that must be 
done while undergoing medical education. However, 
of course, there are still small proportions who feel 
stress caused by drive and desire related stressors, 
possibly because they choose the wrong major, they 
are motivated by the desire of their parents or follow 
a friend’s choice.24 On the other hand, the students 
are still possible to lose the motivation of studying 
which tends to occur in the lecture process and 
preclinical medicine due to this stressor.25

Previous study conducted in Kolkata, India 
revealed that most of the research respondents 
(94.9%) reported stress related to Academic Related 
Stressor (ARS).20 This is supported by a study of 81 
nursing students where Academic Related Stressor 
(ARS) is the biggest cause of stress in students.26 
Another study conducted by in Lebanon with 
MSSQ on 800 medical students from various levels 
of education, got the highest stress-causing results 
from Academic Related Stressor (ARS), followed 
by Teaching Learning Related Stressor (TLRS) and 
Social Related Stressor (SRS).19 This statement is 
supported by a cross-sectional study of 651 medical 
students and residents using the Hospital Anxiety 
and Depression Scale instrument, the Copenhagen 
Burnout Inventory, and the Medical Students’ 
Stressor Questionnaire (MSSQ). The highest stress 
comes from the Academic Related Stressor (ARS) at 
the level of high stress.27

Student learning achievement is grouped into 3 
categories based on academic scores which consist 
of unsatisfactory (0-64.9), satisfying (65-79.9), and 
very satisfying (80-100). Based on Table 4, it can be 
seen that the achievement of learning achievement 
is less satisfactory (0-64.9) experienced by 11 
respondents (9.8%), satisfying (65-79.9) experienced 
by 52 respondents (46.4%), and very satisfying 
experienced by 49 respondents (43.8%). In this 
study, the average/mean student achievement was 
76.94 ± 0.82 (95% CI).
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Numerical data of stress score and age on learning 
achievement were analyzed with the Spearman 
correlation because each data was not normally 
distributed based on the Kolmogorov-Smirnov 
normality test. The data in Table 5 shows that there 
is a significant relationship (p <0.005) between stress 

with learning achievement. The relationship between 
the two variables shows a negative correlation with a 
weak correlation strength level (-0.217) with a 95% 
CI -0.39 to -0.03. This shows the level of stress does 
affect one’s learning achievement, but with a low 
level of influence.

Table 4. Respondents Frequency Distribution Based on Learning Achievement

Stress Level Range Frequency (N) Percentage (%) Mean ±SD p value

Unsatisfactory 0-64.9 11 9.8

76.94 ± 0.82 0.012*
Satisfying 65-79.9 52 46.4

Very Satisfying 80-100 49 43.8

Total 112 100

		  *Kolmogorov-Smirnov Test

Table 5. The Relationship Between Stress Score and Age Related to Learning Achievement

Variable p value Correlation coefficient
95% CI

Lower Upper

Stress Score 0.021 -0.217 -0.39 -0.03

Age 0.538 0.059 -0.13 0.24

Dependent Variable: Learning Achievement

This result is in accordance with the statement that stress 
affects the process and results of academic achievement 
or a learning achievement.28 These results are also in 
line with research conducted in Semarang, Indonesia 
which states that there is a significant relationship 
between stress levels and learning achievement with 
a value of p = 0.005.29 Other research also states 
that there is a relationship between stress levels and 
learning achievement with the Spearman correlation 
test resulting in p = 0.004 which is carried out on 
students of the Faculty of Medicine, the University 
of Mataram where the higher the student’s stress 
level results in lower learning achievement.30 Previous 
study also stated that there are many factors related 
to learning achievement and a person’s psychology.31 

Psychological factors play an important role in the 
learning process and its achievement. Mood, feelings, 
and emotions determine a person’s condition. Stress 
can interfere with a person’s development in many 
ways. The disruption of physical and psychological 

health causes students to tend to be easily tired, dizzy, 
and difficult to concentrate on receiving lessons that 
result in less than optimal learning achievement 
or achievement. One study stated that the greatest 
amount of long-term stress will have an impact, one 
of which is on achievement and work.32 The research 
also revealed that students who are most vulnerable 
to stress are students in the medical field due to 
high academic challenges when compared to other 
disciplines.28 Online learning also might have impacts 
on student’s achievement due to hardships in making 
a fully fair method in assessing student’s achievement, 
considering the final mark of student achievement is 
mostly determined by examination that is conducted 
online with a lack of supervision. It is also possible 
that other predictor variables may correlate with the 
final learning achievement, considering the nature of 
online learning that can be conducted anywhere, not 
in the same conventional room as offline learning. 
Although stress factor might be the most interesting 
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topics to discuss, especially during the COVID-19 
pandemic, it is likely that other variables, such as 
course’s contents, administrative and technical 
supports both from the students and e-learning system 
that might have implications on student’s achievement 
based on previous studies about online learning.33,34 

These results give new insights into an overview of 
stress factors and the learning achievement of medical 
students during online learning, especially in the 
COVID-19 pandemic. However, this study still has 
several limitations. First, due to pandemics and social 
distancing policies, the instrument was carried in 
the form of a self-questionnaire that was distributed 
online so that it did not escape the filling bias due to 
limitations in supervising questionnaire filling for each 
respondent. Second, due to certain circumstances, 
the sampling method is not randomized, so that 
there might be bias in selecting the research sample. 
Third, although we believe that the questionnaire 
itself may already cover the majority cause of stress 
that contributed to the general level of stress in 
medical students, it is also possible that there are 
other significant variables contributing to the learning 
achievement that is not accounted as the predictor 
variable in this study, such as learning environment, 
numbers of non-academic activities involved, or 
assessment method. This may open possibilities of 
research in the future emphasizing this topic on online 
learning.

CONCLUSION
Based on this research, it can be concluded that the 
stress level of medical students in online learning 
in the COVID-19 era is dominated by high stress 
with the cause of stress being dominated by ARS 
(Academic Related Stressor) or stress due to 
academic load. There is a significant relationship 
between the incidence of stress and academic student 
achievement, but the strength of the correlation is 
low. Online learning can encourage a more optimal 
learning system change by utilizing digitalization 
rather than fully conventional face-to-face learning, 
as evidenced by the preferences of medical students 
which are dominated by online learning systems 
combined in half with offline learning systems.

RECOMMENDATION
Future research should be directed towards 
finding other factors that can influence learning 
achievement apart from stress on online learning, 
given the low correlation obtained in this study. 
Research to analyze the strengths and weaknesses 
of online learning that is conducted based on 
the student’s preferences is also needed, in order 
to improve the quality of online learning and the 
implementation of online learning policies in 
Indonesia. 
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