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Background: The COVID-19 pandemic has affected the health behaviors of university 
students. Thus, factors influencing students’ health behaviors during the COVID-19 outbreak 
should be examined.
Purpose: To our knowledge, little is known about stress, adversity quotient, and health 
behaviors of university students in Thailand. Therefore, the aims of this study were to 
determine the relationships among socioeconomic factors, stress, and adversity quotient 
influencing university students’ health behavior during the COVID-19 crisis.
Patients and Methods: We conducted a cross-sectional predictive study; it was included 
416 undergraduate students ≥18 years of age at a university in Thailand. We used descriptive 
statistics, chi-squared test, and stepwise multiple linear regression for data analysis.
Results: The results indicated that most participants were women (71.90%), and the highest 
proportion of students were enrolled in College of Politics and Governance (25.24%). Most 
of the students had a high stress level (M = 3.54, SD = 0.53), high adversity quotient (M = 
3.77, SD = 0.63), and good health behavior (M = 3.06, SD = 0.53). Adversity quotient, 
stress, and current faculty/college were significant predictors of health behaviors of under-
grad students (total variance: 37.2%).
Conclusion: Total adversity quotient was the strongest predictor of health behavior, fol-
lowed by stress and current faculty/colleges. On the basis of our results, we suggested that 
faculty members, caretakers, and interdisciplinary care teams should consider adversity 
quotient and stress in developing activities to encourage and promote students’ physical 
and mental health behaviors, particularly during the COVID-19.
Keywords: COVID-19 pandemic, Thai students, stress, adversity quotient, health behaviors

Introduction
In December 2019, the first cases of coronavirus disease 2019 (COVID-19) were 
found in the city of Wuhan, Hubei Province, China.1 The pneumonia-causing virus 
was identified as the new coronavirus named as severe acute respiratory syndrome 
(SARS-CoV) 2,2 and the disease was named by the World Health Organization as 
coronavirus disease 2019 (COVID-19).3 The virus causes the same symptoms as 
those with respiratory infections, ranging from mild to severe stuffy nose, sore 
throat, cough, and fever.4 Some people have pneumonia or difficulty breathing 
symptoms to diseases that cause serious illnesses, eg, Middle East Respiratory 
Syndrome (MERS-CoV) and SARS-CoV, which causes respiratory illnesses in 
people as well.5 If the symptoms are very severe, death may result.6 In clinical 
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epidemiology, laboratory characteristics, and radiographic 
characteristics, cells likely to be destruction of cells in the 
lower respiratory tract, resulting in respiratory failure.7

As of February 8, 2021, there were 106,965,292 cases of 
COVID-19 and 2,334,952 deaths related to it.8 In Thailand, 
23,557 cases of COVID-19 have been confirmed, with 17,410 
cured and 79 deaths.8 Seventy-nine confirmed deaths between 
1 month and 97 years old. In terms of gender, male to female 
ratio 1.13:1, Thai nationality were 4,597, unknown nationals 
(597 cases), Myanmar (125 cases), India (77 cases), Cambodia 
(73 cases), and others (53 cases) (Emergency Operation 
Center Department of Disease Control, 2020). Since 
December 25, 2020, COVID-19 re-emerged in Thailand, and 
the tendency of patients to spread in each province is increas-
ing in all age groups, including university students.9

In many countries, including Thailand, policies have been 
established to prevent the spread, control, and resolve COVID- 
19 outbreaks, such as strict city-wide lockdown or closure of 
areas that are home to large numbers of people, which prevents 
epidemics from spreading,10 and ban on foreign tourists from 
entering the country. These measures have considerably influ-
enced people’s lives, including changing their health habits, 
lifestyle, and slowing down the economy.10 It also affects the 
teaching and learning of students who must adapt to govern-
ment policies, including wearing masks; staying away from 
people with respiratory symptoms (eg, cold symptoms, cough, 
and sneezing); washing their hands thoroughly with soap and 
water or alcohol hand sanitizer; avoiding unnecessary contact 
with eyes, nose, and mouth; avoiding sharing belongings with 
others; eating hot cooked food; and avoiding crowded places.9 

If this is inevitable, students must protect themselves by wear-
ing a surgical mask.

The university has also adopted new classroom teaching 
(eg, online learning) that suits the learners’ context and the 
circumstances that arise during this time.11 University students 
specifically report more significant mental health problems, 
including stress levels, compared with individuals who are not 
studying.12 Because of the closure of universities or schools, 
teachers, professors, and students have moved to online dis-
tance learning, which may cultivate sensations of separation or 
disconnection from their schools, affecting students’ motiva-
tion to learn. However, posttraumatic development perceived 
from the outbreak might be a protective factor against stress.13

A literature review on health behavior in the COVID-19 
situation indicated that few studies were conducted on the 
leading factors of student health behavior in Thailand. 
Studies have been performed on the elderly, the general public, 
and studies of factors related to the COVID-19 pandemic. 

However, university students are essential people in the coun-
try’s future development. Therefore, our results may guide the 
development of models, management, and promotion of 
health behavior during COVID-19 crisis in university stu-
dents, to be in good health and readiness, to learn about the 
new environment in the age of change.

Patients and Methods
Research Design and Sampling
This cross-sectional predictive study recruited undergraduate 
students ≥18 years of age at a Thai university enrolled in the 
academic year 2020. Total seven faculty/college were 
included: (1) Faculty of Education, (2) Faculty Architecture, 
Urban Design, and Creative Arts, (3) College of Politics and 
Governance, (4) Faculty of Nursing, (5) Faculty of 
Informatics, (6) Faculty of Public Health, and (7) Faculty of 
Tourism and Hotel Management. To calculate the sample 
group, we used the power analysis using the G * power 
program.14 Linear multiple regression analysis revealed the 
medium effect size was 0.15. Considering alpha of 0.05, 
power of the test as 0.80, and number of predictive variables 
was seven, a sample size of 416 participants was considered 
necessary. The sample was randomly selected from the target 
population using a convenience sampling technique with pro-
portional allocation.

Research Instrument
Coronavirus Stress for Undergraduate Students 
(CSUS)
In the present research, we developed the CSUSS based on 
the literature review, which consisted of 15 items. 
Participants identify their choices on a 5-point scale from 
“least serious” (1 point) to “most serious” (5 points); total 
scores can range from 15 to 75. The interpretation by 
mean was five levels, which is using the following cate-
gories: 1.00–1.49 had the least stress, 1.50–2.49, had a low 
level of stress, 2.50–3.49 had moderate stress, 3.50–4.49 
had a high level of stress, and 4.50–5.00 had the highest 
level of stress. Cronbach’s alpha coefficient was.86.

Coronavirus Adversity Quotient
The researchers created the Coronavirus Adversity Quotient 
(CAQ) based on the literature review, which consisted of 17 
items. Participants indicated their choices on a 5-point scale 
from “least serious” (1 point) to “most serious” (5 points), with 
total scores ranging from 17 to 85. On the basis of the scores, 
the adversity quotient was interpreted as follows: 1.00–1.49 
indicated extremely low adversity quotient; 1.50–2.49, low 
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adversity quotient; 2.50–3.49, moderate adversity quotient; 
3.50–4.49, high adversity quotient; and 4.50–5.00, extremely 
high adversity quotient. Cronbach’s alpha coefficient was 0.93.

Health Behaviors Level
We used the Health Behaviors Scale (HBS) by the Health 
Education Division,15 which comprises 18 items. 
Participants rated their choices on a 5-point scale from 
“least serious” (1 point) to “most serious” (5 points), 
with total scores ranging from 18 to 90. The interpretation 
by mean was two levels, which is using the following 
categories: 1.00–2.99 represented a poor level of health 
behavior, and 3.00–5.00 represented a good level of health 
behavior. Cronbach’s alpha coefficient was 0.82.

Sociodemographic Variables
Socioeconomic characteristics consisted of four items with 
multiple choices and open-ended questions. The research-
ers developed this tool based on literature reviews, includ-
ing sex, academic year, current faculty/college, and 
family/household income.

Data Collection
We collected information between November 27, 2020, 
and December 15, 2020, as follows: We sent a letter to 
the deans of each faculty/college requesting to collect 
research data. After their and Institutional Review Board 
(IRB) approval, we met with participants. We explained 
the study objective and procedures, including sample 
rights protection. Signed informed consent was obtained 
from all participants willing to participate. Participants 
spent approximately 10–15 min completing the self- 
reported questionnaire. After participants completed the 
questionnaire, we checked the completeness of the ques-
tionnaire information. If we found an incomplete ques-
tionnaire, we informed the participants to complete the 
questionnaire. Participants were free to withdraw any-
time, and confidentiality of the participants was ensured. 
The data sets of the current study are not publicly avail-
able due to the information that might be compromised 
the research participants’ privacy.

Ethical Considerations
This research study was approved by the IRB of 
Mahasarakham University (Research Project Code No. 
279/2020), dated 26 November 2020. This study was con-
ducted in accordance with the Declaration of Helsinki.

Statical Analysis
All data were analyzed using IBM SPSS version 21 (SPSS, 
Chicago, IL). Characteristics of the students were described 
using descriptive statistics, including frequency (percentage) 
or mean ± standard deviation. The stress, adversity quotient, 
and health behavior scores were not normally distributed as it 
has been tested using Kolmogorov–Smirnov test, while the 
relationship between those factors was tested using non- 
parametric Chi-square test and Fisher’s exact test. The factors 
predicting those variables were tested using the stepwise mul-
tiple linear regression analysis. Statistical significance was set 
at <0.05.

Results
Of the 416 participants, most were female (n = 299, 
71.90%) and freshmen (43.27%). Furthermore, the highest 
proportion of the participants were studying at the College 
of Politics and Governance (25.24%). Average monthly 
income 330–350 USD (33.41%) (Table 1).

Table 1 Sociodemographic Status of the Participants

Demographic Characteristics Frequency 
(N = 416)

Percent (%)

Sex Male 117 28.13
Female 299 71.87

Academic 

Year

1st 180 43.27
2nd 87 20.91

3rd 64 15.39

4th 76 18.27
5th 9 2.16

Faculty/ 
College

College of Politics and 
Governance

105 25.24

Faculty of Tourism and 

Hotel Management

84 20.19

Faculty of Education 79 18.99

Faculty of Informatics 75 18.03

Faculty Architecture, 
Urban Design, and 

Creative Arts

38 9.14

Faculty of Public 

Health

25 6.01

Faculty of Nursing 10 2.40

Monthly 

Income 
(US dollar)

< 330 68 16.35
330–350 139 33.41
350–660 79 18.99

660–830 29 6.97

830–1,000 31 7.45
> 1,000 70 16.83
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As shown in Figure 1, the overall stress of the students 
was at a high level (M = 3.54, SD = 0.53) when considered 
by sex, male students (M = 3.49, SD = 0.51) and female 
students (M = 3.59, SD = 0.54) had a high stress level. 
Moreover, the overall of the students was at a high level 
(M = 3.77, SD = 0.63) when considered by sex, male 
students (M = 3.71, SD = 0.56) had high adversity quoti-
ent, compared with female students (M = 3.79, SD = 0.60). 
In addition, the overall health behavior of students had 
good health behavior (M = 3.06, SD = 0.53), when con-
sidered by sex male students (M = 3.38, SD = 0.35) and 
female students (M = 3.37, SD = 0.32) had good health 
behavior (Figure 2).

The current study asserted the relationship among the 
participants’ socioeconomic characteristics, such as sex, 
academic year, current faculty/college, and monthly income. 
Of them, only current faculty/college was significantly cor-
related with their health behaviors (p < 0.05) (Table 2).

We found that current faculty/college, stress, and 
adversity quotient by using stepwise multiple regression 
analysis. Three predictive variables ordered adversity quo-
tient (β = 0.52), stress (β = –0.32), and current faculty/ 
college (β = 0.14). The prediction model was statistically 
significant, F(3, 416) = 11.74, p < 0.001, accounting for 
approximately 37.2% of the variance of health behaviors 
(R2 = 0.610, adjusted R2 = 0.372) (Table 3).

Figure 1 Distribution of stress and adversity quotient among students.

Figure 2 Distribution of health behavior among students.
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Discussion
In this study, we identified that most of the students had 
a high stress level, high adversity quotient, and good 
health behavior. Our results indicated that only current 
faculty/college was significantly associated with their 
health behaviors (p < 0.05). We also determined factors 

predicting health behavior in undergraduate students dur-
ing the COVID-19 pandemic and found them to be adver-
sity quotient, stress, and current faculty/college that could 
predict health behavior in undergraduate students.

Our findings demonstrated the first predicted health 
behavior in undergraduate students was adversity quotient. 

Table 2 Association Between Demographic Data and Health Behaviors

Demographic Data N (%) Health Behavior Chi-Square df p value

Poor n (%) Good n (%)

Sex
Male 117 (28.13) 40 (9.62) 77 (18.51) 0.874 1 0.350a

Female 299 (71.87) 117 (28.12) 182 (43.85)

Academic Year
1st 180 (43.27) 72 (17.31) 108 (25.96) 4.092 4 0.394b

2nd 87 (20.91) 29 (6.97) 58 (13.94)
3rd 64 (15.39) 19 (4.57) 45 (10.82)

4th 76 (18.27) 33 (7.93) 43 (10.34)

5th 9 (2.16) 4 (0.96) 5 (1.20)

Faculty/College
College of Politics and 
Governance

105 (25.24) 30 (7.21) 75 (18.03) 19.396 6 0.004b

Faculty of Tourism and Hotel 
Management

84 (20.19) 34 (8.17) 50 (12.02)

Faculty of Education 79 (18.99) 44 (10.58) 35 (8.41)

Faculty of Informatics 75 (18.03) 25 (6.01) 50 (12.02)
Faculty Architecture, Urban 

Design, and Creative Arts

38 (9.14) 16 (3.85) 22 (5.29)

Faculty of Public Health 25 (6.01) 5 (1.20) 20 (4.81)
Faculty of Nursing 10 (2.40) 3 (0.72) 7 (1.68)

Monthly Income (US dollar)
< 330 68 (16.35) 31 (7.45) 37 (8.90) 7.125 5 0.211a

330–350 139 (33.41) 50 (12.02) 89 (21.39)
350–660 79 (18.99) 33 (7.93) 46 (11.06)

660–830 29 (6.97) 10 (2.40) 19 (4.57)

830–1,000 31 (7.45) 6 (1.44) 25 (6.01)
> 1,000 70 (16.83) 27 (6.49) 43 (10.34)

Notes: aChi-squared test; bFisher’s exact test; significance level p< 0.05.

Table 3 Regression of Individual Health Behaviors

Factors B SE(b) β t p value 95% CI

Adversity quotient 0.44 0.03 0.52 13.270 <0.001 0.37, 0.50

Stress –0.30 0.04 –0.30 –7.723 <0.001 –0.38, –0.22

Faculty  

Sci and health sci vs human*a

0.43 0.01 0.14 3.426 <0.001 0.02, 0.07

Constant 23.40

Notes: *Science and health science school group vs humanities and social science school group; aReference group; R = 0.610, R2 = 0.372, SE = 4.19, F = 11.74, p value < 0.001.
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Hulaikah et al16 reported that the ability to face problems 
and overcome obstacles is a person’s ability to respond to 
events during times of adversity. Endure problems or 
obstacles when obstacles arise in life and respond to the 
environment.17 Moreover, the ability to face and overcome 
human obstacles is directly related to their physical and 
mental health because mental strength and self-control 
affect the body’s immune resistance and the individual’s 
self-care behaviors.18,19 Kurniawan et al20 explained that 
facing challenges and overcoming obstacles is indicated 
by a person’s ability to get up and act. Whether it is 
positive or negative for various situations, it depends on 
the individual whether there is more or less.20 Phoolka 
et al21 also stated that healthy behaviors and adversity 
quotient, which are individuals, groups, organizations’ 
actions, and the relational factors and consequences of 
these actions. For instance, social change policy develop-
ment and skill improvement actions coping and improving 
quality of life.21

The second factor that predicted health behavior in 
students was stress. The COVID-19 pandemic has caused 
tremendous stress and anxiety in people, including 
students22,23 because of various reasons, including lock-
down and fear of infection.24 Most people, including stu-
dents, experience stress, fear, and anxiety when facing 
emerging diseases and feel overwhelmed.25 Government 
policies such as maintaining social distance and lockdown 
can make people feel alone, stressed, and anxious, as well 
as affect their physical and mental health. It is essential for 
individuals to prepare themselves to protect against 
COVID-19.13 Our results reveal that both male and female 
undergraduate students had severe stress (15.87% and 
44.47%, respectively). Implementing health behaviors to 
protect oneself against COVID-19 can reduce students’ 
stress related to the disease.26 Li et al27 examined the 
relationship between health behaviors and perceived stress 
in Chinese residents; their results revealed that health 
behaviors were negatively associated with perceived 
stress, with 39.89% of residents at risk of stress.27

Additionally, a factor that can predict health behavior 
in undergraduate students of this study was current faculty/ 
college. Students from science and health science schools 
had better health behaviors than those from humanities and 
social science schools. Students from health sciences 
schools, such as nursing student, may have higher knowl-
edge and awareness of the COVID-19 outbreak and the 

relevant self-care behaviors, partly because they may be 
taught that in their curriculums, such as good self- 
management of physical and mental health.28 In line with 
Raingruber29 who found that highly educated individuals 
practice more health-promoting behaviors than those with 
low literacy levels, this finding is consistent with Gallè 
et al,30 who found understanding knowledge and behaviors 
associated with the COVID-19 outbreak in Italian under-
graduate students. A previous study also indicated that 
students in non-health-related fields had a lower level of 
knowledge compared with students in health sciences.30 

However, the study of Alzoubi et al,31 who indicated the 
inexistence of differences in COVID-19 knowledge 
between medical and nonmedical colleges. They found 
that the knowledge of medical and nonmedical students 
about social media, the Internet, and television had no 
significant difference (p >0.05). Therefore, undergraduate 
students still required more information and directed mea-
sures, good welfare, and awareness campaigns from gov-
ernment and related agencies to improve the knowledge, 
attitude, and skills in some critical components to contain 
the COVID-19 crisis.

For this study’s implications, the results indicated that 
the adversity quotient, stress (negative direction) and cur-
rent faculty/college are predictors of health behaviors in 
university students during the COVID-19 crisis. Therefore, 
when planning to promote and support students’ healthy 
behaviors and impact these patients’ psychological status. 
Health care providers should not overlook the students’ 
mental health; otherwise, they may not achieve their study 
plan’s goals. Additionally, future studies that address inter-
ventions to improve adversity quotient and decrease stress 
in university students during the COVID-19 pandemic are 
recommended, particularly for students in humanities and 
social science schools.

This study has some limitations. First, we included only 
undergraduate students from seven faculties/schools of one 
university; thus, our results may not be generalizable to the 
entire student population. Moreover, our cohort had 
a female predominance (71.87%). Future studies should 
therefore include a more diverse population, including dif-
ferent sexes, cultures, faculties, and universities to better 
understand better how COVID-19 affects them. Second, we 
predicted socioeconomic factors, stress, and adversity quo-
tient influencing university students’ health behavior during 
the COVID-19 pandemic with only a self-reported ques-
tionnaire. Longitudinal or intervention studies are warranted 
to clarify students’ long-term outcomes. Third, our study 
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assessed socio-demographic characteristics such as sex, 
academic year, current faculty/college, and family/house-
hold income; it would be more informative if the residence 
condition, and the level of social support could be included, 
which a significant effect on the students’ level of stress 
experience. Finally, our study used convenience sampling; 
the lack of random sampling may contribute to sample 
selection bias and also limit the findings’ generalization. 
Future studies should examine students with other schools 
and also characteristics of people who are not students 
across time to identify how the behaviors and perspectives 
in those populations change as the COVID-19 outbreak 
shifts in scope.

Conclusion
Our study including a cohort of students from a Thai 
university revealed that the COVID-19 outbreak has 
a significant negative impact on students’ psychological 
health, particularly on adversity quotient, stress, and health 
behaviors. The most critical thing for instructors, profes-
sors, and students is preparation—both psychically and 
psychologically—to cope with the new normal of educa-
tion that changes the way we all learn, including educa-
tional management that is no longer the same.
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