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Abstract

Background: The COVID-19 pandemic has affected people worldwide, both physically and mentally.
Stress is one of the burdens being faced, especially in the working class. Therefore, this study aimed
to explore and compare associated stress factors during the COVID-19 pandemic lockdown among
adults in a rural community in Thailand using the COVID stress scale.

Methods: This cross-sectional study was conducted from December 2021 to March 2022 in Chacho-
engsao Province. It included adults aged 20 to 60 years old. The questionnaire included demographic
data and the Thai COVID stress scale (T-CSS) version. The data were collected using face-to-face
interviews. Associated factors of stress were assessed using linear regression.

Results: Data were compared with their counterparts, illiteracy (adjusted f=18.4, 95% CI 5.9-30.1) and
agriculturists (adjusted f=13.2, 95% CI 3.1-23.4). At the same time, age 51-60 (adjusted p=-11.1, 95%
CI 3.9-27.3) and vaccination with >3 doses of COVID-19 vaccine (adjusted =-8.9, 95% CI -16.4 to
-1.5) were associated with decreased stress level.

Discussion: Illiteracy and agriculturists were associated with higher stress scores. COVID-19 vaccination
doses might affect stress levels due to the efficacy of preventing infection and severe illness. Older
people had less stress due to better experience in stress management. Limitations included that T-CSS
cannot determine the cut-off point of stress and nonstress in the population due to multiple factors.
However, it might be possible to imply that outlier scores from a normal distribution are likely to be
most stressful during the COVD-19 pandemic.
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Introduction

Currently, the incidence of coronavirus
2019 (COVID-19), which the World Health
Organization (WHO) has declared the epidemic
of the new coronavirus to be a “pandemic” after
the outbreak, has spread to various countries and
territories around the world.®”

In Thailand, the pandemic started in January
2020. As of April 2022, there have been five
significant pandemic waves with varying virus
strains.* ¥ Distribution of COVID-19 vaccines
was not ready until February 2021 with two
major vaccines, CoronaVac and Oxford-Astra
Zeneca COVID-19.% % However, CoronaVac’s
weak efficacy against the Delta strain shifted
the mRNA and viral vector vaccine regimens
by October 2021.®) Therefore, by the beginning
of the Omicron outbreak in late 2021 to early
2022, people, especially vulnerable groups, were
encouraged to take booster doses due to its effect
in preventing severe COVID-19.©

The pandemic resulted in problems involving
many aspects, including health and the economy.
The situation generated impacts including
problems in self-isolation at home, follow-up
visits to patients with underlying medical
conditions and the lack of opportunities for
patients with other diseases to receive treatment
due to the COVID-19 pandemic.”' Stress
might have accumulated from lifestyle changes,
altered working patterns, social distancing, lack
of daily supplies and consumption supplies, and
being informed about the COVID-19 outbreak
and lockdowns.*13)

These health, economic and social problems
affected all groups, families and institutions up
to the national level, as well as the mentality of
people in the country, especially the working
class. Adults in the working class were most
likely to be affected by outbreak situations and
lockdowns during the COVID-19 pandemic,
which can be stressful events.'

Previous studies have reported depression
and stress in rural areas before the pandemic. 1517
However, vulnerabilities due to inadequate
logistic supplies and infrastructures, poor
socioeconomic status, insufficient healthcare
coverage and lower support combined with the

pandemic situation, might have affected stress
among people living in rural areas. Therefore,
this study aimed to determine the associated
factors of stress during the COVID-19 pandemic
among adults in a rural community in Thailand.

Methods
Study design and subjects

A cross-sectional study was carried out
to address the associated stress factors during
the COVID-19 pandemic among participants
residing in Baan Nayao, Chachoengsao,
Thailand, from December 2021 to March 2022.
Individuals eligible for this study were adults
aged 20 to 60 years old and living in Baan Nayao,
Chachoengsao, Thailand, during the study.
The study focused on working-age people due
to the possible impacts of COVID-19 on work
and economic status. Participants were excluded
if they had difficulties answering the question-
naire, such as people with visual or auditory
disabilities and those with psychiatric conditions.
Subjects were randomly selected.

This study was approved by the Institutional
Review Board of the Royal Thai Army Medical
Department. The approval number was M027q/64.
Consent was appropriately obtained from all
participants.

Baan Nayao is a rural community in
Chachoengsao Province in eastern Thailand,
located 145 km east of the capital city of
Bangkok. The total population is approximately
4200, comprising 1152 households in this area.
Of these, 85% are agriculturists. An aging
population pyramid represents the population
structure.!”

Questionnaire and data collection

The questionnaire of this quantitative study
included two parts, namely, demographic data and
the 5-Likert Thai version of the COVID stress
scale (T-CSS)."® The COVID stress scale was
translated and modified to Thai. The translators
of this questionnaire comprised two linguistic
experts. The translation process included translating
the questionnaire to Thai by the first translator;
the second translator re-translated the Thai
questionnaire back to English. The content of
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the original English language questionnaire
and re-translated English questionnaire were
compared. The corrections on discrepancies
between the two English versions were made
on the Thai questionnaire. Finally, the content
of the Thai questionnaire was examined by
three psychiatrists from the Department of
Psychiatry, Phramongkutklao Hospital.

Demographic data included age, sex, marital
status, educational level, tobacco and alcohol
use, health issues and comorbidities, living status
and COVID-19 vaccine reception. Apart from
the original five parts of the COVID stress scale,
T-CSS comprised six parts by adding COVID fear
of contamination. The six parts included COVID
1) danger, 2) socioeconomic consequences, 3) xe-
nophobia, 4) fear of contamination, 5) traumatic
stress, and 6) compulsive checking. Items in
each aspect were rated on a 5-point scale ranging
from 0 (not at all) to 4 (extremely). Three
experts confirmed the validity. Item Objective
Congruence (I0C) was more than 0.5. All parts
and overall reliability were examined using
Cronbach’s alpha coefficient, which had values
greater than 0.8. Results were then generated to
stress scores according to the COVID stress scale.

The questionnaire was carried out using
face-to-face interviews, and data were collected
on paper and online using Google Forms.
Age, sex and marital status were collected
from the individual’s identity card. In addition,
educational level, tobacco and alcohol use,
health issues and comorbidities and living status
were interviewed. COVID-19 vaccination
history was collected via the Moh Prompt
application, which stores each person’s online
vaccination card. Responses from participants
were held on Google Sheets.

Operational definition

This study used smoking and alcohol con-
sumption definitions from The Centers for Disease
Control and Prevention (CDC) and World Health
Organization (WHO). CDC defines smoking as the
following: a current smoker can be defined as
an adult who has smoked 100 cigarettes in his/
her lifetime and who currently smokes cigarettes.

A former smoker was an adult who had smoked
at least 100 cigarettes in his/her life time but quit
smoking at the time of the interview.!'” WHO
defined alcohol consumption as the followings:
a former drinker is an adult (15+ years) in a given
population who did not consume alcohol in the last
12 months but did previously. A current drinker
comprises those having consumed a drink
containing alcohol in the previous 12 months.?

Statistical analysis

STATA 17.0 (Stata Corporation, College
Station, TX, USA) was used for statistical
analysis. Regression diagnosis found linear
relationships between the predictors and the
outcome and homogeneity of variance. General
characteristics were calculated using descriptive
statistics. Associated factors of increased stress
score were assessed using linear regression
with univariate analysis. Statistically significant
factors, p <0.20 and previously significant in
other studies, were eligible for multivariate
analysis. The final model included sex, age,
education level, occupation, alcohol consumption,
smoking, diabetes mellitus and COVID-19
vaccine doses. We used the B-coefficient and
95% confidential interval to represent the
relationship between variables and outcomes.
Statistical significance was considered at p <0.05
at a 95% confidential interval.

Results
Demographic data

Participants’ demographic data are shown in
Table 1. The average age of participants was
47.8 £ 0.7 years. Most participants were female
(61.0%), married and living with a partner
(77.5%), educated to at least a primary level
(56.6%), agriculturist (38.7%), had no comor-
bidities (47.2%), living with family or partner
(89.2%), non-smokers (76.3%), non-drinkers
(57.5%), vaccinated with two doses of COVID-19
vaccine (80.5%), and received CoronaVac (1* dose)
and Oxford-AstraZeneca COVID-19 vaccine
(2" dose) vaccination regimen (52.8%).
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Table 1. Demographic data among adults in Baan Nayao Village, Chachoengsao, 2022

Characteristic n %
Sex
Female 260 61.0
Male 166 39.0
Age (year)
Mean S.D. 47.77 £ 0.65
<30 56 13.2
31-40 65 15.3
41-50 104 24.4
51-60 201 47.1
Marital status
Married/living with a partner 330 77.5
Single 55 12.9
Widowed/Divorce/Separated 41 9.6
Education level
Illiterate 36 8.5
Primary school 241 56.6
Secondary school and higher 149 35.0
Occupation
Agriculturist 165 38.7
Business owner 135 31.7
Employee 65 15.3
Unemployed 50 11.7
Government officer 11 2.6
Comorbid illnesses
Hypertension 84 19.7
Dyslipidemia 57 13.4
Diabetes mellitus 44 10.3
Cardiovascular disease 16 3.8
Chronic kidney disease 10 2.4
Asthma 6 1.4
Emphysema 4 0.9
Cancer 4 0.9
No comorbidities 201 47.2
Living status
Living with family/partner 380 89.2
Living alone 46 10.8
Smoking
Non-smoker 325 76.3
Ex-smoker 40 9.4
Current smoker 61 14.3
Alcohol consumption
Nondrinker 245 57.5
Former drinker 78 17.3
Current drinker 103 24.2

4/10



e0133

JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCH

Table 1. Demographic data among adults in Baan Nayao Village, Chachoengsao, 2022 (Cont.)

Characteristic n %

COVID-19 Vaccine dose
0 dose 12 2.8
1 dose 13 3.1
2 doses 343 80.5
3 doses 58 13.6

COVID-19 Vaccine regimen
Unvaccinated 12 2.8
Incomplete vaccination® 13 3.1
SV+SV 13 3.1
SV+AZ 225 52.8
SP+PF 4 0.9
AZ+AZ 35 8.2
SP+SP 3 0.7
SP+AZ 13 3.1
PF+PF 3 0.7
AZ+PF 33 7.8
MDN-+MDN 13 3.1
SV+SV+AZ 4 0.9
SV+SV+PF 7 1.6
SV+SV+MDN 6 1.4
SV+AZ+PF 22 5.2
SV+AZ+MDN 3 0.7
SV+AZ+AZ 10 2.4
AZ+AZ+PF 10 2.4

SV = CoronaVac; SP = Sinopharm BIBP COVID-19 vaccine; AZ = Oxford-AstraZeneca COVID-19 vaccine;
PF = Pfizer-BioNTech COVID-19 vaccine; MDN = Moderna COVID-19 vaccine
AAn incomplete vaccination was for individuals receiving only one of any provided

COVID-stress scale

The mean overall score and standard deviation
for the COVID-stress scale were 53.8+31.8.
The mean score and standard deviation in each
domain included COVID danger (10.5+6.6),
COVID socioeconomic consequences (5.9+6.9),
COVID xenophobia (12.5£8.6), COVID fear of
contamination (12.5+6.6), COVID traumatic
stress (3.946.1), and COVID compulsive checking
(8.7£6.3). As shown in Figure 1, the histogram
of the overall mean score was right-skewed.

Associated factors of increased and decreased
Stress score

Associated factors for increased stress during
the COVID-19 pandemic were illiteracy (adjusted
B=18.4, 95% CI 5.9 to 30.1) and agriculturists
(adjusted p=13.2, 95% CI 3.1 to 23.4) compared
to their counterparts. At the same time, age 51 to
60 (adjusted B=-11.1, 95% CI 3.9 to 27.3) and
vaccination with >3 doses of COVID-19 vaccine
(adjusted B=-8.9, 95% CI -16.4 to -1.5) were
associated with decreased stress level. Results
are summarized in Table 2.

5/11



JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCH

e0133

40

30

23

20
1

16

Frequency (n)

10
1

37

41

35

31 32

28 28

29

1"

100 150

Overall score

Figure 1. The overall mean score of T-CSS

Table 2. Univariate and multivariate analysis identified the factors that independently affect the

T-CSS in Baan Nayao, Chachoengsao, Thailand, 2022

Univariate analysis

Multivariate analysis

Characteristic Crude p (95% CI) p-value  Adjusted p (95% CI)  p-value
Sex
Male (as reference)
Female 7.8(1.6-14.0) 0.013 6.9(-0.6-14.3) 0.070
Age (year)
<30 (as reference)
31-40 -9.6(-21.5-2.4) 0.116 -10.1(-22.0-1.8) 0.095
41-50 -4.6(-15.3-6.1) 0.401 -9.3(-20.7-2.0) 0.107
51-60 -5.4(-15.1-4.3) 0.275 -11.1(-22.2- -0.3) 0.049%*
Marital status
Single (as reference)
Married/living with a part-
ner -4.8(-13.8-4.3) 0.305
Widowed/Divorce/Separated 6.8(-6.1-19.6) 0.301
Education level
Secondary school and higher
(as reference)
Primary school -0.8(-7.2-5.6) 0.801 -1.2(-8.9-6.3) 0.761
Illiterate 21.2(9.8-32.7) <0.001 18.4(5.9-30.8) 0.004*
Occupation
Unemployed (as reference)
Agriculturist 12.2(2.2-22.2) 0.017 13.2(3.1-23.4) 0.011*
Business owner -0.7(-10.9-9.5) 0.895 -1.3(-11.5-9.0) 0.808
Employee 9.6(-2.0-21.2) 0.104 9.6(-2.1-21.3) 0.109
Government officer 6.0(-14.7-26.5) 0.569 5.7(-15.4-26.8) 0.596

6/10



e0133 JOURNAL OF SOUTHEAST ASIAN MEDICAL RESEARCH

Table 2. Univariate and multivariate analysis identified the factors that independently affect the T-CSS
in Baan Nayao, Chachoengsao, Thailand, 2022 (Cont.)

Univariate analysis Multivariate analysis

Characteristic Crude B (95% CI) p-value  Adjusted p (95% CI)  p-value
Alcohol consumption

Nondrinker (as reference)

Former drinker -7.4(-15.5-0.7) 0.074 -0.1(-14.4-2.2) 0.151

Current drinker -6.4(-13.7-0.9) 0.086 -3.3(-11.2-4.7) 0.418
Smoking

Non-smoker (as reference)

Former smoker -1.2(-11.7-9.2) 0.817 3.0(-8.4-14.4) 0.607

Current smoker -9.0(-17.7- -0.2) 0.044 -3.5(-13.8-6.8) 0.504

Living status

Living with family/partner
(as reference)

Living alone -0.5(-10.3-9.3) 0.920
Comorbid illnesses

Diabetes mellitus
No (as reference)

Yes -7.3(-17.2-2.7) 0.152 -7.4(-17.5-2.8) 0.153
Dyslipidemia

No (as reference)

Yes -2.3(-11.2-6.6) 0.613
Hypertension

No (as reference)
Yes 0.6(-7.0-8.2) 0.879

Cardiovascular disease

No (as reference)

Yes 4.0(-12.0-19.9) 0.626
Chronic kidney disease

No (as reference)

Yes -11.4(-31.4-8.6) 0.264
Respiratory disease

No (as reference)

Yes -10.1(-32.5-12.2) 0.373
Cancer

No (as reference)

Yes -12.2(-43.6-19.3) 0.447

COVID-19 vaccine doses
Unvaccinated (as reference)
2 doses of vaccination -3.4(-14.1-7.3) 0.533 -4.4(-14.8-6.1) 0.413
> 3 doses of vaccination -9.6(-17.2- -2.0) 0.013 -8.9(-16.4- -1.5) 0.019%*
* Statistically significant at p<0.05
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Discussion

The study identified the associated stress
factors during the COVID-19 pandemic
lockdown among adults in a rural community
in Thailand. Our results showed that the factors
associated with stress during the COVID-19
lockdown were illiteracy, working as a farmer
and vaccination with COVID-19 vaccine regimens
other than CoronaVac (1% dose) and Oxford-
AstraZeneca COVID-19 vaccine (2™ dose).

Related studies have addressed varying
populations’ stress, anxiety and depression during
the COVID-19 pandemic.?!>» Related studies
were conducted in China and in Paraguay,
using the Depression, Anxiety and Stress Scale
(DASS-21) to classify depression, anxiety and
stress levels as normal, mild, moderate, severe
and highly severe.®"-29 Stress levels are affected
by multiple factors, such as varying severity
of situations and measurements.?" > This issue
was already considered using the original COVID
stress scale as the cut-off point was difficult to
determine and the mean score on the scales
changed throughout the COVID-19 pandemic.'® 2
As a result, the cut-off points of ‘stress’ and
‘non-stress’ were not absolute and should be
interpreted along with the response of a given
population to the pandemic at a given time.?®
The higher the score, the higher the stress an
individual may exhibit. According to this
information, this study collected the total scores
of the studied population as continuous data
and stratified them on the histogram; the chart
was right-skewed. As those with a score over
100 points were outliers from a normal
distribution, we assumed they were more likely
to be affected by stress than those in the normal
distribution.

According to the COVID-stress scale, increased
stress levels were strongly associated with
illiteracy. Related studies suggest that people
with lower educational levels are more likely to
experience stress and anxiety.?" 22 However,
other studies showed that during the COVID-19
pandemic, people with higher literacy were more
affordable with expenses, had a healthier diet,
performed more physical activities, could better
use health resources obtained on the Internet,

and had better adjustment capabilities.®*? This
study also hypothesized that due to uncertainty
of pandemic development and public health
measures, people with higher literacy could better
perceive news from reliable resources than those
with lower literacy.

The agriculturist occupation was found to
have a relationship with elevated stress levels
during the COVID-19 pandemic lockdown.
The reason might be that farmers were more
pessimistic about income loss.®” However, farmers
also tended to be affected by many factors,
including problems in marketing goods,
problems in transportation and a lack of
financial support from the government.®?

Increasing age was associated with less
pandemic-related stress. A related study also
reported a similar result.*® Gerontologic theo-
ries suggest that older people cope with stress
better than younger people.®? The related study
hypothesized that the already lonely nature of
older people might make them feel less socially
isolated than younger individuals who may have
experienced a sudden reduction in their social
contact due to social distancing measures.®¥
Our study also hypothesized that older people
were less likely to be affected by the loss of
employment during the COVID-19 pandemic
than younger, working-age adults; thus, resulting
in less stress.

This study discovered that three and more
doses of the COVID-19 vaccine influenced
lowering stress during the COVID-10 pandemic.
Most of the ‘booster’ dose of COVID-19
in Thailand was the mRNA vaccine. According
to related studies comparing the efficacy of
vaccine regimens, other vaccine regimens,
including mRNA vaccines as second or booster
doses, enhance immunogenicity very well.(© 3530
Therefore, it could be possible that people
receiving booster doses had lower stress
levels during the COVID-19 pandemic because
of participants’ confidence in vaccine efficiency
against infection and severe illness.

The study encountered several significant
limitations. First, the questionnaire of this study
did not include diagnostic assessments such as
DSM-V or ICD-10, which would have helped
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evaluate the prevalence of stress. Second, 13
interviewers were involved during data collection.
The questionnaire results could be influenced
differently because each interviewer had
different verbal and nonverbal communication
skills. Third, enrolled participants had limited
age group variety, with 47.2% of participants
in the age group 51 to 60 years. The study was
conducted during the Omicron outbreak, two
years after the first COVID-19 outbreak. Stress
levels could be lower than in the previous waves
since the Omicron outbreak in Thailand was
less severe, and people might be able to adapt to
a new normal lifestyle. Finally, this study’s
generalizability and external validity might be
limited due to the small number of subjects,
and being conducted in a single area might not
represent the whole country.

The strength of this study was that the
COVID stress scale was translated to Thai and
tested for validity and reliability. It constituted
the first to be used in the epidemiology field. In
further studies, T-CSS might be able to be used
as a brief measurement of COVID-19-related
stress if compared with a standard stress scale or
structured diagnostic assessment. The COVID
stress scale is recommended to be used in future
studies. Total scores should be collected as
continuous data and stratified for distribution
to determine the stress level of the studied
population due to the lack of absolute cut-off
point of ‘stress’ and ‘nonstress’ because of
pandemic situation dynamics.

The COVID-19 pandemic is seemingly a
long-run even though the outbreak’s status will
be shifted from pandemic to endemic in the
future. Therefore, health education, financial
support and social support for rural communities
should be implemented to prevent mental
illnesses in this vulnerable group. In addition,
government priorities should alleviate burdens
on people during the pandemic, such as control of
prices of customer products, inexpensive and
simple accessibility to healthcare services,
adequate distribution of vaccines and clear
public communication.

Conclusion
this study showed associated factors of

stress levels during the COVID-19 pandemic
in a rural community in Thailand. According
to the COVID-stress scale, the stress level was
significantly affected by age, illiteracy, farmer
occupation, and COVID-19 vaccine doses.
Overall mean stress score showed some
outlying individuals with high-stress scores,
which could be associated with other mental
illnesses such as depression and anxiety. For
healthcare practitioners and organizations,
T-CSS can serve to aid in identifying individuals
at risk for adverse emotional events during
the COVID-19 pandemic and can be used as a
brief measure of COVID-related stress.
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