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Purpose: The coronavirus disease 2019 (COVID-19) pandemic is a global health crisis that has impacted daily life due to the policies
created to contain the outbreak. Recent studies showed that medical students, a high-stress population, experienced deteriorated
mental well-being during the pandemic. The aim of the present study was to assess stress and the need for support among Thai
medical students during the COVID-19 pandemic, as a multicenter study.

Methods: The present study was a cross-sectional questionnaire-based study which collected data from second through sixth year
medical students. Data was collected during the pandemic from multiple medical schools spanning all six regions of Thailand.
Questionnaires included: demographic data; the Thai version of the Perceived Stress Scale-10 (T-PSS-10) assessing stress level and
the sources of stress; and the received supports from medical schools, the satisfaction with the supports, and the further necessary
needs.

Results: There were 1,395 medical students who responded to the questionnaires. Mean T-PSS-10 score was 17.8. Most of the
sources of stress were related to the changing of teaching and evaluation system. Students residing in larger medical schools were
significantly more satisfied with received support and tended to gain greater support than those in medium and small sized schools.
Stress-relieving activities arrangement was considered the most sought after additional support by students.

Conclusion: Medical student stress levels were higher during the pandemic compared to pre-pandemic levels. Stress relieving
activities, availability and access to mental health resources, and other strategies to reduce stress among medical students are
urgently needed.
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| found in Wuhan, China in December 2019, has spread
IntFOdUCtion rapidly, leading to a serious outbreak around the world.
The COVID-19 outbreak has since become a global

The novel coronavirus disease 2019 (COVID-19), first health crisis and was declared a pandemic by the World
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Health Organization on March 11th 2020 [1]. Due to the
high mortality rate and the rapid increase in cases
worldwide, many countries have launched various
policies in an effort to contain the virus. The closure of
schools, shopping malls, dine-in restaurants, and other
various entertainment venues, the implementation of
travel restrictions, city/country lockdowns, state
quarantines, and active prohibition of large gatherings
have all been adopted. These measures not only impact
everyday life but also require significant adjustments to
this new way of living, which could cause considerable
psychological stress.

Medical students are a high-stress population due to
the academic competitiveness and learning outcomes
required by their institutions [2-4]. During the outbreak,
teaching and learning modifications put in place to
maintain social distancing have vastly impacted students,
resulting in increased incidences of depression and
anxiety [5]. The adjustment to online learning,
postponement of clinical examinations, and cancellation
of clinical practice may lead to an increase in stress. A
meta—analysis showed higher prevalence of insomnia,
anxiety, depression, somatization, and obsessive—
compulsive symptoms in health professionals during
COVID-19 [6,7]. Medical students working as health
care providers are at greater risk of contracting
COVID-19 due to increased exposure. Worries of being
infected during clinical rotation, could be another source
of stress for medical students.

According to recent studies, medical students
experienced clinically significant psychological stress
accompanied by a deterioration in mental well-being
[8,9]. They also reported poorer sleep and appetite than
before the pandemic [10]. In a recent meta—analysis,
Lasheras et al. [11] estimated the prevalence of anxiety
among medical students during the pandemic to be 28%

(range, 17%46%). The most common stressors reported
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included financial concerns, impacts on daily life, effects
on academic activities, and concerns with family
members becoming infected [9,12]. Recent articles have
discussed the psychological impact of the COVID-19
pandemic on medical students, however there is still a
lack of multicenter studies in Thailand. Moreover, in
order to provide the practical and direct support medical
students need, assessment of the current supports
provided and those that are unavailable but desperately
needed, must be addressed. The aim of this multicenter
study was to assess the stressors, the received support
and further support needed among Thai medical students
during the COVID-19 pandemic. Our research questions
included “What are the level of stress and the stressors
that medical students are facing during the COVID-19
pandemic?” and “What are the supports that medical

students receive and need?”

Methods

The present research was a cross—sectional questionnaire—
based study. Fourteen medical schools were invited to take
part in this study and 11 agreed to participate. Data was
collected from second to sixth year medical students during
the pandemic. Data spanned all six regions of Thailand,
and included small, medium, and large sized medical schools.
Medical school size was determined based on the total
number of medical students in the academic year and was
categorized accordingly. Small medical schools included
those who fell below the 25th percentile, while large medical
schools were those above the 75th percentile. Those who
fell between the 25th and 75th percentiles were categorized
as medium. The medical education in Thailand consists
of a 6-year curriculum involving preclinical years, which
include the first to third year, and clinical years, which

include the fourth to sixth year. First-year students were



not included in the study since they had not yet started
the academic year at the time of data collection. The online
questionnaires were distributed through medical student’s
social media groups, student affairs offices at each medical
school, and by passing the link from student to student
during the pandemic from June 11th to August 27th 2020.
Participants voluntarily consented to participate in the
study. The questionnaires comprised three main parts. The
first part obtained demographic data: sex, academic year,
grade point average (GPA), religion, family income, family
with stable income, social support, types of accommodation
and medical school attended. The second part assessed
students’ stress level on the Thai version of the Perceived
Stress Scale—10 (T-PSS-10) and the sources of stress using
a questionnaire developed and validated by psychiatrists.
The third part evaluated the support provided by medical
schools, students’ satisfaction with the supports, and any
further support or care needed. The study was approved
by the Institutional Review Board of all medical schools
participating in the study (approval no., Si 487/2020,
REC.63-275-3-1, PSY-2563-07395, SWUEC/E-205/2563,
157/2020, 072/2563, 25/2563, HU052/2563, RBHE CO1/
2020, 146/2563, and HE631329).

1. Measurement tools

1) Thai version of the Perceived Stress Scale-10

The Perceived Stress Scale (PSS) is widely used to
measure the degree to which life events are perceived as
stressful by asking how one perceives different aspects
of ones life as uncontrollable, unpredictable, and
overloading. There are 10 questions in which re-
spondents indicate how often they have felt or thought
a certain way within the past month on a 5—point Likert
scale ranging from O (never) to 4 (very often). The total
ranges from O to 40 with higher composite scores
indicating more perceived stress. The T-PSS-10 has

demonstrated good reliability and validity for estimating
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the level of stress perception in a Thai population with
a Cronbach's @ of 0.84 and the interclass correlation
coefficient of 0.83 (95% confidence interval, 0.722-0.881)
[13]. T-PSS-10 scores were also found to positively
correlate with the State Trait Anxiety Inventory and the
Thai Depression Inventory and negatively correlate with
the Rosenberg Self-Esteem Scale [13].

2) Sources of stress

Because the pandemic was an unprecedented event, in
order to understand the issue of students stress, the authors
carried out a short interview with a focus group of 15
medical students during the pandemic, which included
both clinical and preclinical year students. Based on
information obtained from the interviews, researchers
developed questions focusing on sources of stress most
relevant to medical students. The questionnaire received
content validation from two psychiatrists and
encompassed 17 sources of stress, such as stress from
online teaching and learning, stress from online
examination and evaluation system, feeling lonely, not
being able to meet friends or attend recreational activities,
and fear of infection. The authors also provided an “other”
option in case participants had a source of stress that was
not already indicated. The participants rated each source
of stress on a 4-point Likert scale (0=not stressed,
I=slightly stressed, 2=quite stressed, 3=very stressed).
“Quite stressed” and “very stressed” were considered as
stress being present and the percentage of students who
were stressed in each source were reported.

3) Medical schools support

The questionnaire consisted of three questions: (1)
“What kind of support does your medical school provide
to students?” Answer options included “changing
teaching and learning system’, ‘changing assessment
method”, “financial support”, “infection prevention policy
and preventive equipment’, ‘mental health care system’,

“stress—relieving activities arrangement’, “activities to
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enhance clinical experience’, ‘equipment support for
online learning”, “don't know’, and ‘other”. (2) “How
satisfied you are with the support of your institution?”
Responses were obtained using a 4-point Likert scale
(3=very satisfied, 2=quite satisfied, 1=less satisfied,
O=not satisfied). The answers “very satisfied” and “quite
satisfied” were considered as being satisfied with the
support, while the answers ‘less satisfied” and “not
satisfied” were considered as being unsatisfied. (3) “What
additional support do you need? Responses were
captured using a multiple choice format and included
one free response option, ‘stress—relieving activities
arrangement’, activities to enhance clinical experience’,
“mental health care system’, “financial support’, “equip-
ment support for online learning’, “no need for

additional support”, and “other(s)”.

2. Statistical analysis

Statistical analysis was conducted using PASW SPSS
statistical software ver. 18.0 (SPSS Inc., Chicago, USA).
Basic descriptive statistics were computed for all
variables and reported as frequency and percentages for
nominal/ordinal data; and means and standard deviations
for continuous data. A T-test and one-way analysis of
variance were performed to evaluate the associations

between sociodemographic characteristics and stress

level during the pandemic. All statistically significant
variables (p<0.05) were included in the multivariable
linear regression analysis. Chi—square was used to
determine the significant difference between received/
needed support and student satisfaction between various
sizes of medical schools. A two—tailed p<0.05 was

accepted for statistical significance.

Results

1. Sociodemographic data

There were 1,395 participants (mean age*standard
deviation [SD]=21.03%£1.70 years) from 11 different
medical schools (small 7.3%, medium 65.5%, and large
27.2%). The questionnaires response rate was 16.4%.
Majority of the sample was female (59.4%). Fifty—five
percent of participants were in a preclinical year, while
45.2% of participants were in a clinical year. Half of the
participants were living at home at the time of data
collection with a quarter of them living in their own
apartment and a quarter in on—campus residences. Table

1 provides the demographic data for all participants.

Table 1. Demographic Data (N=1,395)

Characteristic No. (%]
Sex
Female 829 (59.4)
Male 552 (39.6)
Others 14 (1.0)
Years
Preclinic 765 (54.8)
Clinic 630 (45.2)
GPA
<3.00 170 (12.4)
3.00-3.50 53b (38.4)
3.51-4.00 690 (49.5)
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Table 1. (Continued)

Characteristic No. (%)

Religious

Buddhist 1,250 (89.6)

Christian 46 (3.3)

Muslim 21 (1.5)

Others 78 (5.6)
Family income per month (US dollar)

<$760 261 (18.7)

$760-1,360 329 (23.6)

$1,360-3,030 527 (37.8)

>$3,030 278 (19.9)
Have psychiatric disorder 68 (4.9)
Have stable family income 1,008 (72.3)
Have social support 1,236 (92.8)
Accommodation

Home 717 (51.4)

Off-campus housing 347 (24.9)

On-campus housing 331 (23.7)
Sizes of medical school (categorized according to the number of students in school)

Small (<250) 102 (7.3)

Medium (250-1,000) 914 (65.5]

Large (>1,000) 379 (27.2)

Table 2. Factors Related to Stress (Thai version of the Perceived Stress Scale-10) (N=1,395)

Variable

Mean+SD

Mean difference

oElle Adjusted mean

difference

Sex
Male 17.1+5.89 -1.04 0.001 -1.32 <0.001
Female 18.2+5.49

With psychiatric disorder
Yes 21.0+£5.40 3.44 <0.001 2.59 0.009
No 17.6+5.63

Having social support
Yes 17.4+5.53 -5.03 <0.001 -4.99 <0.001
No 22.4+5.42

Family income per month (US dollar)
Less than $1,360 18.5+5.80 1.26 <0.001 0.99 0.002
More than $1,360 17.2+5.50

Sizes of medical school
Small (<250) 19.2+5.95 2.10 0.002 1.83 0.003
Medium (250-1,000) 17.8+5.40 0.72 0.036 0.73 0.029
Large (>1,000) 17.1+6.11

SD: Standard deviation.

Adjusted p-value

2. Level of stress

The mean®SD T-PSS-10 score was 17.8+5.66. In

order to evaluate the factors related to stress, an

independent T-test was employed to compare socio—
demographic data between groups. Researchers per-
formed multivariable linear regression for all significant

variables. Results showed that being female, having a
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psychiatric disorder(s), having no social support, and
having low family income (less than US $1,360/mo) were
all significantly correlated with higher stress levels
(Table 2). In terms of medical school size, students who
attended small and medium sized medical schools had
greater T-PSS-10 scores (p=0.003) than those in large
sized schools (p=0.029). There was no significant
association between level of stress and religious beliefs,
academic year, having a stable income, types of ac-—
commodation, or GPA. Moreover, in comparing medical
schools from various regions across Thailand, whether

they were in capital or non—capital cities, no significant

difference in stress levels were found.

3. Stressors

The authors ranked the top ten stressors in medical
students during the pandemic as shown in Table 3. All 10
stressors positively correlated with the T-PSS—10 scores.
The two greatest concerns were fear of system error
during the exam’ (54.6%) and “uncertainty of teaching
and learning arrangement” (54.6%) followed by “lack of
clinical experience” (49.7%), “unable to learn or study
effectively” (47.6%), and “lack of practical experience

(e.g., dissection in gross anatomy laboratory)” (47.3%).

Table 3. The Top Ten Stressors for Medical Students during the Pandemic (N=1,395)

Order Issues of stress No. (%)
1 Fear of system error during the exam 728 (54.6)
2 Uncertainty of teaching and learning arrangement 728 (54.6)
3 Lack of clinical experience 665 (49.7)
4 Unable to learn or study effectively 644 (47.6)
5 Lack of practical experience (i.e., dissection in gross anatomy) 637 (47.3)
6 Unable to keep up with the lesson 628 (47.1)
7 Cancellation of professional licensed exam without knowing the definite timeline 627 (47.1)
8 Grading method adjustment 467 (35.3)
9 Unfair online examination allowing students to cheat on a test 414 (30.8)
10 Feeling lonely, not able to meet any friends or attend any recreational activities 398 (29.4)

Fig. 1. Types of Support Provided by Medical Schools
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Other concerns endorsed by students included the
inability to keep up with the lesson, the cancellation of
a professional licensed exam without knowing the

definite timeline, and loneliness.

4. Supports from medical school

The supports provided by medical schools from most
to least supportive were: “‘changing teaching and learning
system” (81.1%), “changing the grading or examination
method” (54.7%), “financial support” (48.8%), “infection
prevention policy and preventive equipment’ (47.9%),
and “mental health care system’ (29.9%), respectively.
Students from the large medical schools gained sig—
nificantly greater support than those in medium and
small sized medical schools in regards to ‘changing
teaching and learning system’, ‘mental health care
system’, and “online learning equipment support” (p<
0.05) (Fig. 1). Similarly, small sized medical schools
offered fewer activities to enhance students’ clinical
experience compared to medium and large sized medical
schools (p=0.033 and p=0.005, respectively). However,
medium sized medical schools provided significantly
better support for “changing the grading or examination

method” than large (p=0.001) and small sized medical
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schools (p<0.001).

5. Satisfaction with the received support

Results found that 68.9% of students were satisfied
with the support received from their medical schools.
The preclinical medical students tended to have greater
satisfaction than the clinical medical students (p=0.003)
(Fig. 2A). When comparing medical school size, medical
students in large sized medical schools were more
satisfied with the received supports than those in the
small and medium sized medical schools (p=0.010 and

p=0.002, respectively), as shown in Fig. 2B.

6. Need for additional support

Additional supports most needed were, ‘stress—
relieving activities arrangement” (37.9%), “activities to
enhance clinical experience” (31.8%), “mental health care
system” (30.2%), “financial support” (28.3%), and “online
learning equipment support” (23.3%). Eighteen point one
percent of the students reported no need for further
help. In a comparison between the various sizes of
medical schools, students in large sized medical schools
needed less financial assistance and less online learning

equipment support than those in small and medium sized

Fig. 2. Student Satisfaction with School Supports
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Fig. 3. Support Needed
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medical schools (p<0.05) (Fig. 3). However, there was
no significant difference found between medical school
size and students needs for stress-relieving activities
arrangement, activities to enhance clinical experience,
and mental health care system.

In the narrative responses, students needed additional
support with optimizing online teaching and learning
methods. This might include better internet quality for
both teachers and students, announcing clear teaching
and learning guidelines in advance, asynchronous online
lecture allowing students to review lessons after class,
addressing crowded class schedules, lessening assign-—
ments, and handing out teaching materials before class.
Some students also reported a need for on-campus
accommodations due to a home environment unsuitable

for online learning.

Discussion

The present research is the first multicenter study

examining stress among medical students and the support
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provided by medical schools during the COVID-19
pandemic. We found that medical students are ex-
periencing a higher level of stress compared to data
collected during a usual situation in which T-PSS-10
mean+SD score was 13.5+4.6 [13]. The factors most
strongly correlated with higher levels of stress included
being female, having a psychiatric disorder(s), absence
of social support, and low family income (less than US
$1,360/mo), all of which were consistent with previous
findings [9,10,14]. There was no significant difference in
stress levels between medical schools located in various
regions or between capital and non—capital cities. Unlike
the results from a previous study, students in Wuhan, the
epicenter of the pandemic, had higher anxiety levels
than those in Beijing [14]. The main sources of stress
identified by students, ‘change in teaching and learning”
and ‘change in assessment system’, were implemented in
response to the country-wide lockdown and social
distancing policies. Thus, the change in educational
policy as a result of social distancing policies, occurred
similarly in medical schools across all regions of
Thailand.



Our study found that most medical students sources of
stress were related to the changes in the teaching,
learning, and evaluation system. The transition to online
learning requires a substantial adjustment from students
in all educational systems. Issues with online education
include concerns related to in—person interaction, com-—
munication, use of technological tools, time manage-—
ment, experience in online education, and student
assessment [15,16]. Moreover, in clinical year medical
students, the cancellation of clinical rotation caused
additional concerns regarding the acquisition of adequate
clinical experience, which could significantly impact
students competencies in preparation for graduation
[17]. A serious issue which would undeniably result in
greater psychological stress for students.

Our results also revealed that “stress—relieving activities
arrangement’, activities to enhance clinical experience’,
and “mental health care system” were ranked the highest
needed supports by medical students. Improving student
mental health and well-being was an extremely urgent
priority for medical schools. Programs focused on pre-
venting and alleviating significant stress experienced
during the pandemic are absolutely essential. It should also
be recognized that social distancing policies may further
limit accessibility to counselling or other mental health
services both for students who already have a known
underlying psychiatric disease and those who do not. The
modification of existing mental health services to provide
telepsychiatry, virtual counselling, and online mindfulness
meditation are becoming increasingly necessary. Lyons et
al. [9] reported that the common activities and strategies
that medical students used to successfully relieve stress
during the pandemic were video chat, social media
application, and mindfulness/meditation. Various stress
relieving exercises and self—care activities like these need
to be promoted.

Another distinctive aspect of this study was the
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comparison between different sizes of medical schools.
We found that students in large sized medical schools
had lower stress levels, derived greater satisfaction from
provided support, and needed less assistance with
finances and learning equipment than small and medium
sized medical schools. Moreover, large sized medical
schools tended to provide better support to students
when it came to “changing teaching and learning system”
and “mental health care system” when compared with
small and medium sized schools. This might suggest that
large sized medical schools, usually fortified by long—
established universities, likely have the facilities and
resources to better provide students with learning
materials, e-learning system support, financial aid, and
access to mental health care. It is also possible that due
to the infrastructure of large schools, resources are
applied more promptly and effectively in the event of an
emergency. Ultimately, the pandemic highlights the need
for all medical schools to build up varied crucial support
systems for students.

Nevertheless, our study has some limitations. First,
due to the cross—sectional design, no data was collected
in a usual situation pre—pandemic in order to provide a
comparison. Still, the stress level from the present study
was higher than the usual situation as compared with
data from the previous study [13]. Second, the COVID-
19 pandemic is a novel situation. The situation not only
increased the concern of being infected but the policies
put in place to contain outbreaks also impacted daily
life. The questionnaires inquiring about sources of stress
and support in this study may not cover all of the
possible issues or answers. However, all of the sources of
stress that were gained from the focus group interviews
were included and there was an “others” response option
which allowed participants to provide alternate answers.
Many students responded in text that they needed

additional support on improving the online teaching and
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learning system, but the significance of this issue is still
unknown. Even though this study was constructed only
in Thailand, the COVID-19 pandemic impacted medical
students worldwide, facing challenges due to the change
in teaching and learning system. Our findings affirmed
the high level of stress in medical students and related
factors (having psychiatric disorder, no social support,
and low family income) found in previous studies, which
could be generalized to other countries. An interview-
based qualitative study is crucial for a deeper under-—
standing of the issues surrounding stress, coping
strategies, and additional support needed by medical
students. Additionally, identifying the long-term
consequences and impact of stress on medical students
related to the pandemic is needed in order to prevent
unfavorable effects and provide better help.

In conclusion, the stress level in medical students
during the pandemic was higher than the usual situation.
Most stressors were related to the changes in teaching
and learning system such as online learning. Stress
relieving activities, access to mental health care, and
other strategies to reduce stress among medical students
are urgently needed. The pandemic is a great opportunity
for medical schools to strengthen their supports and
allocate resources for students. Future research ex-

amining the long-term effects of stress related to the

pandemic is needed.
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