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ABSTRACT

Objective: To develop a Thai adolescent stress test (TAST) assessment with statistical qualifications that are well-
trusted at an acceptable level and used for tracking the stress level of Thai adolescents aged 12 to 18.

Methods: To develop a stress assessment for surveying the stress among Thai adolescents aged 12 to 18 years based
on reviewing literature about stress theory and stress questionnaires both in Thailand and abroad, along with a
focus group interview of 23 students in grades 7 to 12 studying in Bangkok Metropolitan Region, the generated
assessment was divided into two parts: the level of stress and the causes of stress. The tool’'s quality was then
assessed by three experts using the content validity index (CVI) approach and evaluated with a trial group to
determine internal consistency and test-retest reliability, revealing that the assessment has a high level of reliability.
Then, a purposive sampling of 439 students in grades 7 to 12 across Thailand was recruited to complete the
assessment via a google form. After that, 100 students were selected using quota sampling to enter the interview
process via Zoom and Webex applications and assessed for their stress level with the clinician rate by four child
and adolescent psychiatrists. The first 20 students were calibrated, and another 80 were used to analyze the data.
Descriptive statistics were used to analyze general information. The intra-class correlation coefficient (ICC) was
used to assess inter-evaluator confidence. The Pearson correlation was used to examine the association between
the Thai adolescent stress test and the clinician rate. The stress score criteria were determined using ROC analysis,
the grouping and exclusion of questionnaire questions using exploratory factor analysis and item analysis,
respectively.

Results: The trial group data collection revealed equal internal consistency for both parts of the TAST assessment,
which was a high statistical result (0L = 0.973). The test-retest reliability showed that the intra-class correlation
(ICC) for part 1 level of stress in single and average measures were 0.895 and 0.945 respectively, and 0.850 and
0.919 for the causes of stress, which is part 2 of the TAST. The analysis of data collected from a sample of 439
students, exploratory factor analysis (EFA), indicated that part 1 of the TAST was divided into 4 components with
a factor loading greater than 0.4 for all items. The item analysis was used to analyze part 2, revealing a corrected
item-total correlation greater than 0.5 for all items. The Thai adolescent stress test scores were significantly correlated
with the scores of the child and adolescent psychiatrists interviewed (p< 0.001, r = 0.734). The inter-rater reliability
analysis revealed that assessors were consistent at a high level (single measures = 0.806, average measure = 0.943).

Conclusion: Thai Adolescent Stress Test (TAST) is found to be reliable at an acceptable level, which makes it
appropriate to track Thai adolescents’ stress levels.
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INTRODUCTION

Stress has become a significant mental health

problem that affects adolescents and tends to increase.
International research studies have found that secondary
and higher education students experience ongoing stress,
which harms their academic performance, desire to study,
and a heightened dropout incidence.' Due to the evolving
technologies today, this age group is still facing difficult
challenges. The usage of online platforms has grown to
be a significantissue in modern society and can potentially
negatively impact one’s mental well-being. The 2019
UNICEF survey on the impact of the COVID-19 outbreak
on more than 6,700 Thai children and youth across the
country revealed significant changes that affect adolescent
stress. Additionally, the COVID-19 epidemic has negatively
impacted the mental health of more than 7 out of 10 Thai
youth, leading to stress and anxiety. Itis reported that Thai
children and youth are most concerned about their families’
financial stability and the future possibility of studying and
employment.” Approximately 10,000 adolescents aged
11 - 19 years requested counseling services for stress
and anxiety, according to a survey report released by the
Child and Adolescent Mental Health Rajanagarindra
Institute concerning the mental health issue consultation
service via the mental well-being hotline 1323 in 2019.
As a result of all these changes, stress has become more
prevalentin this age group. Consequently, teenagers must
adjustto ever-changing current circumstances, particularly
when it comes to learning, which must be converted to
online classes. Everyday routine has been profoundly
changed. The living system of society, mainly through
online platforms, may not cover and contribute to making
all life activities convenient. When considering the future
and progress of adolescents’ lives, these impacts are a
significant cause of stress, anxiety, and perhaps a sense
of insecurity nowadays.

Based on reviewing the literature about stress
questionnaires used in Thailand consists of the Suanprung
Stress Test (SPST),"” the Thai Computerized Self-Analysis
Stress Test,” the Thai Stress Test,” and the Thai version
of the Perceived Stress Scale-10 (T-PSS-10)° discovered
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that almost all were used in a variety of age groups but
less specifically in adolescents, which might also affect
the validity of assessing stress levels among adolescents.
While the international stress questionnaires related to
adolescent stress, including the Adolescent Stress
Questionnaire (ASQ),” the Teen Stress Test, '’ and the Early
Adolescent Stress Inventory,"" discovered that these
questionnaires are characterized primarily by evaluating
external factors such as home life, school performance,
relationship and so on that cause adolescents’ stress only.
Therefore, there was no single stress assessment that was
used specifically among adolescents that covered
physiological, behaviors and actions, psychological and
emotional, and feelings and thoughts, including causes
of stress which are family, school, relationship, society
and environment, and self-identity issues. As a result, this
study is intended to develop the Thai Adolescent Stress
Test (TAST), which compares the statistical properties of
the generated assessment with the clinician rate score of
the child and adolescent psychiatrist’s interview to provide
accurate assessments and their reliability is statistically
acceptable and can be used to track the stress levels of
adolescents in Thailand. Stress assessment tools have
not been validated with psychiatric assessments in
previous studies, they are frequently compared with scores
on other assessmentinstruments, such as depression and
anxiety. So, an evaluation by psychiatrists who specialize
in adolescents will strengthen the reliability of the
generated assessment. In addition, constructing TAST is
used as a pilot to assess stress in this age group and it
will be helpful to other researchers who would like to

develop adolescent stress assessment further.

METHODS

This study assumes the development of a Thai
Adolescent Stress Test (TAST) for use in survey research,
which investigates the association between the items of
the stress level in part 1 and the evaluation of the clinician
rating score. Including a constructing item of the causes

of stress in part 2 of the assessment.
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Population and samples

The population consists of students in grades
7 - 12, aged 12 - 18 throughout Thailand. Purposive
sampling was used to select participants, with the following
inclusion criteria: 1) Thai nationals in grades 7 - 12, aged
12 - 18, and in possession of a smartphone, computer,
or other Internet-capable devices. 2) Willingness to take
part in the research project. Consent was obtained from
both the parents and the research participants. 3) Capable
of reading, communicating, and understanding Thai.
By calculating the sample using the proportional formula

without knowing the exact population'” is

p(1-p)z?
eZ

When n
P = The prevalence of stress at the secondary
level was 47.7%, or 0.48."
e = The acceptable error is 0.05.

z = The level of confidence is 95% (1.96)

Number of samples

The samples were 384 students based on the
calculated formula above. However, this study collected
20% more data, totaling 461 students, but there was
a dropout during data collection, unable to contact
22 students, Therefore, the total sample size of this study
is 439 students who were recruited by publicizing via

online platforms.

A Thai Adolescent Stress Test (TAST) development
procedure

1. Examining literature related to adolescent
development, the definition of stress, causes and effects
of stress, the body’s response to stress, and related
theories about the construction of evaluation forms for
academic research to draft items’ assessments.

2. Recruiting volunteers who are a student in
grades 7 - 12 of school in Bangkok Metropolitan Region
that interested in the focus group interview process via
online channels, totaling 23 participants and dividing 3 -4
participants in each grade for adjusting the items of the
Thai Adolescent Stress Test (TAST), evaluating the
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difficulty, and discuss all items of TAST relevant to
adolescents’ stress at the present.

3. The quality of the assessment was validated
by the content validity index (CVI) by three experts: Assoc.
Prof.Nida Limsuwan, M.D., Department of Psychiatry,
Faculty of Medicine Ramathibodi Hospital Mahidol
University, Asst.Prof.Nuttorn Pityaratstian, M.D.,
Department of Psychiatry, Faculty of Medicine
Chulalongkorn University, and Dutsadee Juengsiragulwit,
M.D., Director of Child and Adolescent Mental Health
Rajanagarindra Institute. Afterward, it was evaluated with
a trial group of 30 students studying in grades 7 - 12
schools located in Bangkok Metropolis and Vincity to
determine test-retest reliability and internal consistency.

4. The sample of 439 students completed the
TAST via a google form between the 26th to 28th of March
2022. Then, in part 1, the stress level was categorized and
extracted items using exploratory factor analysis (EFA).
In part 2, causes of stress, using the item analysis to
minimize items.

5. The 100 students were recruited from 439
samples to enter the interview procedure by four child and
adolescent psychiatrists via online platforms between
March 19 and May 1, 2022. The first 20 students were
used to calibrate, and the remaining 80 students were
utilized to examine the association between TAST scores
and interview results. The intra-class correlation coefficient
(ICC) was employed to evaluate the assessor’s reliability.

6. The criteria for the level of stress in part 1 of
the TAST use ROC analysis to identify the appropriate
cut-off point. Then, develop a complete assessment form
and summarize the research results.

This study was approved for research ethics by
the Human Research Ethics Committee Faculty of
Medicine Ramathibodi Hospital Mahidol University Project
Code MURA2021/822.

Instruments

1) Personal information questionnaire, namely
age, gender, grade level studying, religion, marital status
of parents, parents’ occupation, average income per

family, and last semester’s academic record (GPA)
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Data Analysis

The validation of tool quality

1. The content validity index (CVI) is specified at
0.70 or higher.

2. The internal consistency, using Cronbach’s
alpha coefficient and specified at 0.70 or higher.

3. Theintra-class correlation coefficient (ICC) was
used to examine the test-retest reliability by administering
the same test twice with a tryout group of 30 students two
weeks apart for each test and evaluating the inter-rater

reliability.

The evaluation procedure

1. Descriptive statistics: percentage, mean, and
standard deviation describing the study sample’s
characteristics.

2. Pearson’s correlation coefficient analysis was
applied to investigate the association between the
developed Thai Adolescent Stress Test (TAST)'s score
and the clinician rate score of the child and adolescent
psychiatrists’ interviews.

3. The exploratory factor analysis (EFA) was
performed to categorize and eliminate unrelated items.
The Cronbach’s alpha coefficient must be at least 0.70
after elimination.

4. ROC analysis is used to determine the cut-off
point for a criterion of the stress level in the TAST,

considering sensitivity and specificity.

RESULTS

General information: The sample included 439
students in grades 7 - 12, 93 males (21.18%) and 346
females (78.82%). Most of them, 253 students (57.63%),
are in high school. 229 students (52.16%) were from the
central region, and the last semester grades (GPA) ranged
from 3.50 - 3.99 for 239 students (54.44%). 424 students
were Buddhists (96.58%). For parents’ marital status, most
students had parents who still lived together 314 students
(71.53%). For parents’ occupations, 142 fathers were
freelancers (32.35%) and 144 mothers were personal

business (32.80%). As for family income, a total of 105
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students (23.92%) reported that their family income was
more than 50,000 Baht a month.

The results of a study on the Thai Adolescent
Stress Test development: Following the reviewing of the
literature consist of adolescent development theories,””
Theories of adolescent psychology which are psychosexual,
psychosocial, cognitive and moral development, Theories

% and Thai and international stress

of adolescent stress,
questionnaires.”"' The assessment was designed with 50
items separated into two sections: Part 1 the level of stress
scale consists of 24 items that examine four symptom
groups: physiological, behaviors and actions, psychological
and emotional, and feelings and thoughts. Part 2 causes
of stress include 26 items measuring five stress sources:
family, school, relationship, environmental and social, and
self-identity issues. Following the focus group interview
process, the TAST received 5 new items in part 1 totaling
31 items and new 10 items in part 2 totaling 36 items.
Following the Content Validity Index (CVI) examination of
the assessment’s quality by three experts voted on the
items based on four criteria: relevance, clarity, simplicity,
and ambiguity, with each criterion receiving 1 - 4 points,
and items receiving three and four points from the three
experts were used to calculate CVI, considering at 0.7 or
higher in each item. There are 59 questions remaining for
the entire assessment, for part 1 the level of stress, there
were eliminated 5 items (CVI <0.7) and contained 26 items
(CVI=1), and for part 2 the causes of stress, there were
eliminated 3 items (CVI <0.7) and contained 33 items
(CVI=1). After gathering data from a trial group of 30
students, Cronbach’s alpha coefficient for each part was
0.973. Test-retest reliability was used to assess the
reliability of the Thai Adolescent Stress Test (TAST). The
intra-class correlation coefficient revealed that each part
of the TAST was reliable and consistent both before and
after the test. The consistency of the single measures and
average measures of the stress evaluations in part 1 were
0.895 and 0.945, and 0.850 and 0.919 in part 2,

respectively Table 1.
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TABLE 1 The test-retest reliability and intra-class correlation coefficient (ICC) of the Thai Adolescent Stress Test (TAST)
from the try-out group (N=30)

Test Retest ICC (95% CI)
Item Cronbach’s alpha
Mean (SD) Mean (SD) Single measure Average measure
S1 4467 (21.74) 48.17 (27.06) 0.895 (0.792 - 0.949) 0.945 (0.884 - 0.974)
0.973
S2 41.03 (32.47) 40.17 (24.66) 0.850 (0.709 - 0.926) 0.919 (0.830 - 0.961)

S1=TAST's part 1: level of stress contained 26 items

S2 = TAST's part 2: causes of stress contained 33 items

The level of stress in part 1 was discovered that ~ TABLE 2 The exploratory factor analysis (EFA) of the Thai
the components were splitinto 4 groups using exploratory ~ Adolescent Stress Test part 1 (level of stress) using the

factor analysis (EFA). However, there was only one item  varimax rotation method

in component 4 (factor loading = 0.764) that could not be component
eliminated, therefore it was combined with component 2 ftem 1 2 3 4
which is the behaviors and actions group and there were 1 .695
26 items as before (factor loading > 0.3) Table 2. By using 2 675
the Item analysis in part 2, causes of stress, it was revealed 3 341 575
that none of the questions could be removed (Cronbach’s 4 322 451 -.302
alphaifitem deleted < 0.973), thus the number of questions 5 353 504 ~374
remained at 33 items Table 3. 6 363 323 619
The inter-rater reliability of the psychiatrists was ! rar
found to be well consistent (single measures = 0.806 and 8 o16
9 619 .378
average measures = 0.943) after examining the inter-rater 10 o7 e
reliability with the Intra-class correlation coefficient (ICC) » 769
test. The correlation between the TAST part 1 level of stress 12 341 650
and the interview ratings by the child and adolescent 13 408 500
psychiatrists (clinician rate) was found to be statistically 14 764
significant (p< 0.001, r = 0.734) in a quota group sample 15 628 414
of 80 students Table 4. 16 660 373
The results of the establishment of the TAST 17 .366 .686
criteria by ROC analysis of part 1, the level of stress was 18 440 473
determined by determining the appropriate cut-off point 19 476 487
of the 25", 50", and 75" percentiles from the clinician rate 20 .386 554
score. The stress score criteria that resulted were classified 21 751
into four levels: normal (0 - 32 points), moderate (33 - 40 22 137 329
points), high (41 - 64 points), and severe (65 - 104 points) 23 173 350
Table 5. 24 622 377 .329
25 192
26 .755
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TABLE 3 The item analysis of the Thai Adolescent Stress Test part 2 (causes of stress)

- Scale Mean Scale Variance
if tem Deleted if Item Deleted
1 39.67 983.333
2 39.87 990.395
3 40.27 994.823
4 39.57 994.668
5 39.63 984.171
6 39.87 983.430
7 39.90 976.369
8 39.63 990.033
9 40.50 1011.362
10 40.53 996.189
i 39.40 987.628
12 40.20 994.441
13 39.63 1007.275
14 39.20 994.4411
15 40.37 1004.033
16 39.93 1001.513
17 40.30 991.321
18 40.23 1003.357
19 40.53 1005.913
20 40.50 1004.741
21 39.37 992.516
22 39.40 984.110
23 39.87 982.257
24 40.13 985.361
25 39.70 988.010
26 39.20 996.028
27 38.80 967.614
28 39.07 976.202
29 39.60 1008.800
30 39.87 976.120
31 38.97 988.792
32 39.53 996.189
33 39.83 1007.937

Corrected
Iltem-Total Correlation

.835
847
.690
.664
791
.738
.749
.649
.596
.753
.699
791
.563
611
734
707
761
767
771
.693
.682
.825
.838
812
764
.620
797
743
490
.848
.681
611
571

Cronbach’s Alpha
if ltem Deleted

971
971
972
972
971
972
972
972
972
972
972
972
973
972
972
972
972
972
972
972
972
971
971
971
972
972
971
972
973
971
972
972
973

TABLE 4 The intra-class correlation coefficient and Pearson’s correlation between the TAST's score of part 1 level of

stress and the clinician rate score of an interview process

Intra-class correlation coefficient (ICC)

Single measure (95% Cl)

0.806 (0.553 — 0.951)

Average measure (95% Cl)

0.943 (0.832 - 0.987)

**Correlation is significant at the 0.01 level (2-tailed)

Vol. 68 No.1: 2023

Pearson correlation (N=80)

r

0.734**

Sig. (2-tailed)

< 0.001
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TABLE 5 The ROC analysis determines the appropriate cut-off point from the TAST in part 1 level of stress based on

the percentile of the clinician rate score

Percentile Sensitivity
25 93.8
50 95.7
75 87.5
DISCUSSION

The Thai Adolescent Stress Test (TAST) designed
the study methodology by setting the gold standard, which
is the use of salivary cortisol samples to compare with the
scores of the respondents, but it cannot proceed because
of the COVID-19 outbreaks, unable to enter the school
area for collecting data. As a result, the study method was
updated to be compared with the clinician rate score of
the child and adolescent psychiatrists, and the methodology
of all research procedures done via online platforms was
adjusted. Both parts of the TAST were developed by

14-18

synthesizing literature reviews on stress, stress

14,19 20-22

theory, adolescent development, adolescent

23-34

psychology theory,” ™ and studies on the causes of stress

in teenagers conducted in Thailand and internationally.'*"**
Including designing items about teens based on the
present scenario with a focus group interview to generate
the most comprehensive items for Thai adolescents. The
results revealed that the TAST had a Cronbach’s alpha
coefficient of 0.973 in part 1 the level of stress and the
same in part 2 causes of stress, indicating that the
assessment had an internal consistency in the excellent
range, which is greater than the statistical acceptance
standard of 0.70. This means it can signify the items of
each part that can be assessed in the same thing as stress.
Items in each section of the TAST could not be excluded
using exploratory factor analysis and item analysis. This
demonstrates that all items are applicable. The evaluators’
reliability analysis derived from the evaluation of the child
and adolescent psychiatrists is based on each person’s
experience and expertise. Although it cannot be used as

a gold standard, the test results were found to be

Vol. 68 No.1: 2023

Specificity Cut-off point
71.9 >32.50
62.3 > 40.50
77.8 >64.50

consistent at a high level. This could be because the
interview direction was also aligned in the same direction.
Resulting in the correlation between the sample TAST
scores and the clinician rate score by the child and
adolescent psychiatrists was statistically significant
(p<0.001,r=0.734). According to the ROC Analysis, the
construction of the criteria for the stress level of the TAST
was appropriate, as the score level was congruent with
the sample’s replies.

In comparison to, the Saunprung Stress Test
(0> 0.7)° and the Thai Computerized Self-analysis Stress
Test (OL =0.86)° have a similar division of items’
components to the TAST. However, its application is
different. In both questionnaires, multi-age groups are
targeted and only a few questions resemble those of the
TAST, which may be vague when used with adolescents.
Including, the Thai Stress Test (0L=0.84)" questionnaire
will also include items indicating the degree of stress or
non-stress of the individual's general mental state and
regarding the ability to cope with stress. It contains
different items from the TAST, and the purpose for using
it is different as well, which is designed to identify
individuals in the Thai community with mental health
problems. In addition, several items on the Thai Perceived
Stress Scale-10 or T-PSS-10 (0=0.85)" do not cover
various aspects of adolescent development when stressed
consisting of physical symptoms, thoughts, feelings,
emotions, minds, behaviors, and society. So, it differs
significantly from the TAST items and is intended to gauge
early stress in typical scenarios. Meanwhile, the Adolescent
Stress Questionnaire (ASQ) (OL=0.62-0.92)° assesses ten

elements including home life, school performance, school
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attendance, romantic relationships, peer pressure, teacher
interaction, future uncertainty, school/leisure conflict,
financial stress, and emerging adult responsibility.
All items do not provide a comprehensive description of
stress symptoms in teenagers; rather, these are items
about situations that make teenagers feel stressed but
there are several similarities between the ASQ questionnaire
and the TAST, in part 2 causes of stress. While the Teen
Stress Test'” has items about an adolescent’s past
experiences that cause stress, the same as the objective
of ASQ. Furthermore, the Early Adolescent Stress
Inventory'" also has items about situations that occurred
within the past 12 months that resulted in stress and the
items are similar to ASQ and the Teen Stress Test.
Based on the literature review, the TAST may
contain items comparable to those found on the Thai and
international stress questionnaires. Nonetheless, the TAST
will concentrate on assessing teenagers’ stress. The items
were derived through focus group interviews on stress
theory, adolescent development, and real-life experiences
with adolescent stress. The items might have been related
to depression or anxiety symptoms. On the other hand,
the constructed items of TAST are based on reviews of all
stress-related literature. A vital strength of the TAST is that
itis thoroughly reviewed by seven professors of child and
adolescent psychiatrists who are specialists in children
and adolescents. Validated questionnaires were created
using CVI from three psychiatrists and sample interviews
and compared to the interview criteria provided by four
child and adolescent psychiatrists to assess the quality
of the instrument. Therefore, the TAST assessment has
good statistical properties and can be applied. However,
TAST also has to develop in terms of the study sample.
Even though the survey involves adolescents aged 12- 18
across four regions of Thailand: Central, Northern,
Northeastern, and Southern, during the data collection
process, it cannot be public access to the non-formal
education group and school dropout. As a result, there
may be restrictions on using TAST for these groups.
Including the assessment criteria were splitinto four stress

levels in part 1. While part 2 was utilized only to survey
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each item and provide the results using descriptive
statistics, which should be developed evaluation criteria
further in this part. The TAST was created for the first time
and should compare to other relevant questionnaires, such
as the Depression and Anxiety Questionnaires.
Furthermore, the construction of a gold standard, such as
salivary cortisol, should be considered compared to the

TAST for performance measuring more precisely in the future.

CONCLUSION

Although this version of the Thai Adolescent Stress
Test (TAST) was developed via online platforms in all
processes because of issues caused by the COVID-19
outbreak, the statistical qualifications of TAST were in good
condition. It is dependable and statistically acceptable.
The TAST score results revealed a correlation with the
evaluation by child and adolescent psychiatrists, so
approved that it can be used to track stress levels. It
benefits those who wish to apply in public and private

settings that work with adolescents, especially in schools.
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