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ABSTRACT

Introduction: The global outbreak of COVID-19 in 2019 generated widespread anxiety and uncertainty, impacting 
individuals of all ages, including children. In Malaysia, studies have revealed a troubling rate of anxiety among stu-
dents, yet public health measures such as the Recovery Movement Control Order (RMCO) restricted access to in-per-
son mental health support. This study examined whether an online deep breathing intervention could reduce anxiety 
among primary school students. Methods: A randomized controlled trial was conducted among 28 eleven-year-old 
students from a primary school in Kelantan. Participants were randomly allocated to either an intervention group 
(n=13), which engaged in a four-week, researcher-guided deep breathing program delivered online, or a control 
group (n=15) that received no intervention. Weekly virtual sessions were held with the intervention group. Results: 
Repeated-measures ANOVA did not reveal significant differences in both state and trait anxiety after the intervention. 
While the primary outcomes were not statistically significant between groups, a general decrease in both state and 
trait anxiety was noted, especially for state anxiety. Conclusion: Online deep breathing exercises appear to offer a 
practical and accessible approach for alleviating anxiety symptoms in children, even when traditional face-to-face 
methods are unavailable. This technique is straightforward to teach and implement, making it a valuable coping tool 
for children during periods of restricted movement or remote learning.
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INTRODUCTION

A national survey of Malaysian adolescents aged 13 to 17 
revealed that 40% experience anxiety, which is notably 
higher compared to 20% reporting depression and 10% 
experiencing stress, highlighting a concerning mental 
health issue (1). Key contributors to these emotional 
challenges include peer pressure, family expectations, 
and academic demands. Many adolescents lack 
effective coping mechanisms, making them particularly 
vulnerable to these stressors (2). Previous studies have 
demonstrated that anxiety adversely affects students’ 
academic performance, lowers self-esteem, leads to 
behavioral issues, and hampers their ability to form 
and maintain relationships (3,4). Extensive research has 
focused on developing interventions to help students 
manage anxiety, given its potential to cause more serious 
health problems if left unaddressed (3,4). Therefore, 
fostering skills that enable children to resolve problems 
and build resilience is essential (2).

The COVID-19 pandemic has triggered widespread 
anxiety due to the uncertainty and fear surrounding 
the crisis, while lockdowns and movement restrictions 
have limited access to face-to-face interventions (5–7). 
Children and adolescents have also been significantly 
impacted by the abrupt disruptions to their daily 
routines (8). Notably, children aged 9 to 12 have 
exhibited higher levels of anxiety compared to those 
aged 13 to 18, with reports indicating a 12% increase in 
depressive symptoms among the younger group (8–10). 
Furthermore, elevated stress levels in parents have been 
linked to increased anxiety and depression symptoms in 
their children (9). The pandemic has also transformed 
the global education system, compelling students to 
transition from traditional classroom learning to online 
platforms (11–13). This shift demands familiarity with 
internet and technology use, which is often unfamiliar to 
many students. Some parents have observed heightened 
irritability in their children, increased resistance to 
attending physical school, and a decline in self-care and 
hygiene practices during this period (13-14).

Prior to the COVID-19 pandemic, research demonstrated 
that online interventions were both feasible and as 
effective as face-to-face methods in improving mental 
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health (15,16). During the COVID-19 lockdown, web-
based mindfulness programs were shown to reduce 
anxiety and alleviate mood disturbances among 
university students (7,17). In recent years, there has been 
a growing interest in applying mindfulness techniques 
to children and adolescents, driven by evidence of 
their benefits in enhancing well-being, mental health, 
emotional regulation, cognitive functioning, and 
classroom attention (3,18–24). Various mindfulness 
practices—including deep breathing exercises (DBE), 
body scans, guided imagery, and loving-kindness 
meditation—have been developed to support students’ 
emotional functioning and learning (3,7,21). Among 
these, DBE has emerged as a particularly effective 
approach for reducing anxiety (24,25). This technique is 
simple and accessible for school-aged children, helping 
them manage anxiety, promote calmness, improve 
academic performance, and increase emotional 
awareness (3,4,21,25–27). Studies have also confirmed 
that young students can successfully perform DBE 
(24,28), with evidence showing significant reductions 
especially in state anxiety (25,29). Moreover, the 
benefits of DBE appear more pronounced in boys and 
in students with high autonomic reactivity—those more 
prone to worry—compared to their low-reactivity peers 
(25).

Despite promising findings, systematic reviews have 
reported small to moderate effect sizes across various 
interventions, including those where deep breathing 
exercises (DBE) were a key component (21,30). One 
study observed that while DBE helped students better 
manage their anxiety, those with higher academic 
scores tended to report lower anxiety levels at baseline, 
and vice versa (27). Similarly, another investigation 
found a neutral impact of mindfulness interventions, 
suggesting that heightened emotional awareness might 
have influenced post-intervention outcomes (31).

Evidence suggests that a minimum intervention duration 
of five weeks may be necessary to achieve significant 
benefits for school-aged children, and even children as 
young as seven can quickly learn and apply mindfulness 
techniques (24,28). However, the effectiveness of online 
interventions may be influenced by factors such as 
accessibility, familiarity with digital technology, and 
internet connectivity (32). Additionally, the impact of 
single versus multiple guided sessions may differ due 
to habituation effects, although research in this area 
remains limited (7,21).

This study aims to explore the effects of DBE on children’s 
anxiety, particularly through multiple online sessions 
conducted during the COVID-19 lockdown. Moreover, 
it seeks to provide children with a practical, cost-free 
coping skill that can be used anytime and anywhere, 
as DBE requires no specialized equipment. Such a 
skill is especially valuable during the pandemic, when 
lockdowns and strict regulations may cause significant 

stress and overwhelm among children, helping them to 
achieve a sense of calm.

MATERIALS AND METHODS 

Design, Participants, and Randomization
This study employed a randomized controlled trial 
with a 2x2 mixed-subjects pre-test and post-test design. 
Convenience sampling was used to recruit Year 5 
students from a public primary school in Kelantan, 
Malaysia, with assistance from the school principal and 
counsellor, who also facilitated obtaining parental or 
guardian consent. Eligible participants were 11 years 
old, physically healthy, Malaysian nationals, had not 
previously received any intervention, and had access to 
an electronic device (such as a smartphone or tablet) with 
a stable internet connection at home. Participants were 
randomly allocated to either the deep breathing exercise 
(DBE) intervention group or a control group that did not 
receive the intervention, using a simple randomization 
method via Microsoft Excel. State and trait anxiety levels 
were assessed both before and after the intervention. 
Sample size estimation was performed using G*Power 
software (33), with an effect size of 0.25, power of 0.80, 
and alpha level of 0.05, indicating a required sample 
size of 34 students. To account for potential attrition, 39 
participants were recruited.

Research Tools 

State-Trait Anxiety Inventory for Children (STAI-C)
The State-Trait Anxiety Inventory for Children (STAI-C: 
Spielberger, 1973) is a self-reported measure that helps 
to measure anxiety in children from the age of nine and 
above. It consists of 40 items which are 20 items to 
measure state anxiety and another 20 items to measure 
trait anxiety based on a 3-point scale (35). The STAI-C 
State measures anxiety during a particular situation that 
the person feels threatened and it will manifest in a short 
duration. On the other hand, STAI-C Trait determines the 
stable anxiety reaction of an individual in any situation 
that they perceive in daily life. Trait anxiety is suggested 
to be constant across one’s life. The assessment of these 
subscales can be done independently or together (36).  
Higher scores on both scales would indicate that the 
child has a high tendency to feel anxious compared to 
their peers. Children who score high on STAI-C Trait are 
likely to perceive any situation to be as more dangerous 
than it should be (36). In contrast, the children with low 
trait anxiety but high state anxiety could differentiate the 
danger of a situation. Thus, most of the time they would 
portray their anxious feelings in alarming situations 
only compared to the former children. STAI-C has been 
translated into many languages and its psychometric 
properties showed promising results (37-38). However, 
the Malay translated version is not available. Thus, the 
questionnaire was translated through a forward- and 
backward- translation process. The Malay version of 
STAI-C (STAI-C Malay version) was used to assess the 
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level of anxiety based on state and trait anxiety of the 
participants. 

Deep Breathing Exercise (DBE) Scripts
Two DBE scripts focus on the emotional awareness 
and relaxation skills (34) were adapted and translated 
into Malay language after which were recorded as 
two audio tools. The duration of each script was 
approximately 4 minutes. The first audio script gets 
the listeners to focus on their breathing via inhalation 
through nose and exhalation through mouth. They 
are invited to acknowledge any distractions they may 
experience during the activity, yet asked to continue on 
their breathing. The second audio script asked listeners 
to imagine the air (i.e., oxygen) movement from the 
moment they inhale it, and as it travels through each part 
of their body such as lungs, muscles, and head. They are 
encouraged to imagine the movement of air out of their 
body that would carry away the toxins from their body 
as well as the negative thoughts or stress that they have 
in their mind.  An informative pamphlet was developed 
to guide the participants to practice DBE at home. 

Record Form, Mood Tracker and Feedback Form 
A record form was developed to track the children’s 
practices on DBE, that was instructed to be performed 
on a daily basis. The form outlines the number of 
weeks, days, and time when the children perform DBE. 
However, this data was not analyzed. A visual mood 
tracker that contained three different emotions (i.e., 
happy, neutral and sad) was developed to assess the 
children’s mood during the weekly meeting.  For the 
intervention group, the participants and the parents/
guardians were invited to complete the feedback 
questionnaires post-intervention. The questionnaire 
explored the participants’ experience and impression of 
the intervention as well as the feasibility effectiveness of 
the intervention. 

Procedure
All consented children were briefed about the research 
and its process by the main researcher, before they were 
given the questionnaires to fill in using Google Form.  
Following briefing day, the intervention group started the 
session virtually. They were encouraged to turn on their 
camera during the session. A full list of session timetables 
was shared from which they could choose five preferred 
time slots, with a maximum of four participants per slot.  
Each session started and ended with mood tracking, 
whereby the participants were asked to indicate their 
current mood to the researcher via a chat box, based on 
the visual mood tracker presented on the screen. After 
that, the DBE and its benefits was introduced, followed by 
a breathing exercise demonstration i.e. inhaling through 
nose and exhaling through mouth. The participants 
were asked to practice breathing by placing their hands 
on the chest and abdomen. The rise and fall of the hand 
on the abdomen indicated that they performed the 
technique correctly. They practiced the technique for 

three times with the guidance from the researcher. Then, 
they were asked to be in a comfortable position such 
as sitting cross-legged, long sitting rest or lying down. 
The DBE audio was played on a speaker. They were 
encouraged to practice the DBE as they listened to the 
audio for the first time. However, if they were not able 
to perform the technique, they were asked to breathe 
calmly as usual. In addition, if they were distracted 
by random thoughts, they were asked to recognize 
and acknowledge the distractions and continue their 
breathing.  Lastly, they were given a form to record the 
time when they performed DBE and if they were not 
able to do it on that day, to write “did not do”. A soft 
copy version of pamphlet that contained the information 
regarding DBE as well as the suggestions of appropriate 
times to do the activity was distributed to the students 
and their parents/guardians. The recorded audio of DBE 
was also sent through the group WhatsApp. They also 
were encouraged to inform the researcher via WhatsApp 
text messages if they had difficulties performing the 
exercise. They practiced the DBE using the same audio 
as in Week 1. Towards the end of the meeting, the 
students were asked to send a photo of their record form 
to the researcher via WhatsApp. For Week 3 and 4, a 
new audio version was given to them.

During the debriefing session, participants were psycho-
educated about DBE. Lastly, the students completed the 
STAI-C Malay-version scale. The feedback regarding 
the activity was gained from the participants by asking 
responses on a) the time when they do DBE, b) the 
frequency of the activity and c) the experience when 
they did the activity. An overview of the procedures for 
the intervention group are provided in Figure 1.

Figure 1: The experimental procedures for the intervention 
group.

Ethical Approvals
The study received ethical approval from the Human 
Research Ethics Committee of Universiti Sains Malaysia 
(USM/JEPEM/20080449), as well as from the Ministry of 
Education Malaysia and the State Education Department 
of Kelantan. All research procedures were conducted in 
accordance with the approved ethical guidelines.

RESULTS

Sociodemographic information
Out of 42 participants been assessed for eligibility, 39 
were recruited and randomized into either intervention 
or control groups. Twenty-eight (N=28) school children, 
12 males (42.9%) and 16 females (57.1%) with the age 
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parametric analyses in this study. Second, parametric 
tests offer greater statistical power compared to their 
nonparametric counterparts, improving sensitivity to 
detect true effects. Third, nonparametric tests, while not 
assuming normality, require additional assumptions such 
as equal variances or similar distribution shapes across 
groups, which can be challenging to meet.  Sensitivity 
analyses using non-parametric tests, which do not require 
normality assumptions, were conducted and reported 
alongside the primary parametric analyses to assess 
result robustness. These sensitivity analyses used non-
parametric methods corresponding to each parametric 
test—Mann-Whitney U test alongside independent 
samples t-test, Wilcoxon signed-rank test alongside 
paired t-test, and Friedman test alongside repeated 
measures ANOVA. The purpose of these non-parametric 
analyses was not to replace the parametric tests but to 
verify that the observed results were consistent even 
when relaxing assumptions about data normality and 
distribution. Consistent findings across both parametric 
and non-parametric approaches strengthen confidence 
in the validity of the conclusions drawn.

The Effects of Deep Breathing Exercise on Children’s 
Anxiety 
The study aimed to examine the effects of DBE on anxiety 
levels among children.  Independent-samples t-test was 
performed to determine the group differences at baseline 
(i.e., pre-test score) between the intervention and 
control group. The results demonstrated no significant 
difference for state anxiety t(26) = .23, p = 0.82 and trait 
anxiety t(26) = .70, p = 0.49 between the intervention 
and control group. Similarly, there were no significant 
differences between the gender for state anxiety score, 
t(26) = -.39, p = 0.70 and trait anxiety score, t(26) = 
-.80, p = 0.43 at the baseline using Independent t-test. 
Mann-Whitney U test reported similar results, to retain 
the null hypotheses i.e. no differences for both anxiety 
scores between males and females at baseline. 

A mixed-model repeated-measures ANOVA was 
conducted to compare the effect of DBE on the level 
of state anxiety in intervention and control groups. It 
revealed that the main effect for level of state anxiety 
was not significant, F (1, 26) = 0.002, p = 0.96. Thus, 
there was no overall difference on the level of state 
anxiety scores of the intervention group compared to 
the control group. A significant main effect for Time was 
obtained, F (1, 26) = 5.92, p = 0.02. This suggests that 
overtime the level of state anxiety of the participants in 
both groups reduces. However, the main effect of Group 
x Time was not observed, F (1, 26) = 0.49, p = 0.49. 
A Friedman test indicated similar insignificant change, 
χ2(1)=1.92, p = 0.16 in the intervention group. Further 
paired sample t-tests revealed that there was a significant 
difference in the scores of state anxiety for baseline and 
post intervention conditions for the intervention group, 
t(12) = 2.65, p = 0.02. Paired sample t-test indicated that 
there was no significant difference in the scores of state 

Figure 2: The study flowchart 

of 11 years old participated in the research. All the 
participants were from Malay ethnicity and Muslim. 13 
participants were in the intervention group with 6 males 
and 7 females. The overall attrition rate for the study 
was 28%, whereas the differential attrition between 
the intervention and control group was 14%. A loss of 
between 5% and 20% exposed the data into intermediate 
levels of threats to its validity (39). Figure 2 shows the 
flow of the research and the number of participants. 

Normality Tests and Analysis Plan
The normality of the pre- and post-intervention between 
the groups were assessed using Shapiro-Wilk test.  
Table I shows the summary of tests of normality for 
the participants. All data, except for the baseline State 
Anxiety among the intervention group, was normally 
distributed.  

Despite the relatively small sample size per group, 
parametric statistical tests were used because simulation 
studies indicate they remain robust to mild or moderate 
deviations from normality in samples of this size (Blanca 
et al., 2017). Our sample sizes are close to this threshold, 
supporting the robustness of parametric analyses in 
this context. Normality assessments showed that all 
variables except one were approximately normally 
distributed, further supporting the appropriateness of 

Table I: Summary table for tests of normality: Shapiro-Wilk

Time Points Construct Group Statistic df p-value

Pre-
Intervention

State 
Anxiety

Intervention 0.84 13 0.21

Control 0.95 15 0.53

Trait 
Anxiety

Intervention 0.91 13 0.19

Control 0.95 15 0.47

Post-
Intervention

State 
Anxiety

Intervention 0.89 13 0.11

Control 0.94 15 0.33

Trait 
Anxiety

Intervention 0.96 13 0.77

Control 0.94 15 0.34
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anxiety for baseline and post intervention conditions 
for control group, t(14) = 1.11, p = 0.28. These results 
suggest that DBE has an effect on reducing the level 
of state anxiety if the data were compared within the 
participants.  

Another mixed-model repeated-measures ANOVA was 
conducted to compare the effect of DBE on the level 
of trait anxiety in intervention and control groups. It 
showed that the main effect for level of trait anxiety was 
not significant, F (1, 26) = 0.94, p = 0.34. Thus, there was 
no overall difference on the level of trait anxiety scores 
of the intervention compared to the control group. There 
was no significant main effect for Time as well, F (1, 26) 
= 1.17, p = 0.29.   Additionally, the main effect of Group 
x Time was also not observed, F (1, 26) = 0.28, p = 0.60. 
Similarly, Friedman test showed no significant changes 
χ2(1)=0.10, p = 0.78 in the intervention group post-
intervention. Further paired sample t-tests revealed that 
there was no significant difference in the scores of trait 
anxiety for baseline and post intervention conditions for 
the intervention group, t(12) = 0.52, p = 0.61. Paired 
sample t-test indicated that there was no significant 
difference in the scores of levels of trait anxiety for 
baseline and post intervention conditions for control 
group, t(14) = 1.00, p = 0.34. Wilcoxon Signed Ranks 
tests identified similar non-significant changes in scores 
of the related scales. These results suggest that DBE has 
no effect on reducing the level of trait anxiety. Figure 
3 and 4 show a line graph of the level of state anxiety 

and trait anxiety, for the intervention and control group, 
respectively. 

The Feasibility of Online Deep Breathing Exercise
The feasibility of the online deep breathing intervention 
was examined from the angle of internet accessibility, 
frequency of performing DBE at home, and the 
feedback from the participants as well as their parents. 
All of the participants attended the four-week online 
intervention session. The internet access conditions 
could be divided into three categories which were very 
reliable (no disruption during the meeting while the 
camera was turned on), reliable (no disruption but the 
camera was turned off) and not reliable (camera was 
turned off and recurrent internet disconnection). Most 
of the participants turned on their camera during the 
session, except those turned off their camera due to the 
unstable internet connection. Table II shows the number 
of participants, and their internet access conditions 
throughout four intervention weeks.

Figure 3: Changes of state anxiety score among groups 
between baseline and post-intervention.

Figure 4: Changes of trait anxiety score among groups 
between baseline and post-intervention.

Table II: The quality of internet connectivity during the intervention

Internet Access Week 1 Week 2 Week 3 Week 4

Very reliable 9 8 9 9

Reliable 3 4 3 3

Not reliable 1 1 1 1

The record form showed the majority of the participants 
performed DBE daily. Some of them forget, whilst others 
were busy with their daily tasks. Table III shows the 
frequency of the participants performing DBE on a daily 
basis.

Table III: The frequency of the participants performing deep breath-
ing exercises daily

Week Frequency of Performing Deep Breathing Exercise Daily 
Day (s)

7 6 5 4 3 2 1 0

1 10 2 1 0 0 0 0 0

2 11 1 1 0 0 0 0 0

3 10 1 2 0 0 0 0 0

4 11 2 0 0 0 0 0 0

Despite some of the participants having poor internet 
access, they managed to engage with the researcher 
during the sessions and were able to comprehend the 
technique of deep breathing. This could be observed 
from the response of the feedback questionnaires of 
the participants and the parents/guardians. Based on 
the feedback questionnaire, 7 participants (53.8%) 
responded as “very agree” to comprehend the technique 
and all of participants responded in the range of 
“very agree” to “agree” to the comprehension of the 
instructions during the activity. Other than that, all the 
parents/guardians’ responses are in the range of “very 
agree” to “agree” for the similar questions.
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DISCUSSION

Effects of Online Deep Breathing Exercises on Children’s 
Anxiety 
Despite utilization of an online platform that had 
resulted technical glitches to some participants, majority 
of the children participated in the weekly meetings 
and claimed to perform the DBE on a daily basis. 
The feedback from the participants and their parents 
demonstrated that the online DBE is feasible, useful 
and beneficial. Useful online activities, when they 
are delivered onto the children appropriately, would 
become a medium to with their friends in a pleasure 
and entertaining environment. Yet, the study reported 
no significant difference between two groups in anxiety 
scores at pre and post intervention as reported by the 
children, contrasted with the previous findings (4, 24-
25, 29).  Online deep breathing intervention may not 
be seen as helpful in reducing anxiety among primary 
school children during COVID-19 pandemic. However, 
several explanations are possible. 

First, relaxation exercises, such as DBE and mindfulness 
require ample time before they can work to improve one’s 
psychological state (31,40).  Doss and Bloom (41) justified 
that children might have struggles to comprehend the 
purposes or the possible benefits that they could obtain 
when they practice any type of relaxation exercise. 
This might have reduced their ability to stay focused 
or to practice the exercise regularly, on their own (42). 
Other than that, as DBE or mindfulness was a relatively 
new exercise to the majority of the current research 
participants, it might work at specific setting and when 
they were guided only. Post-intervention, some children 
reported that they found the DBE and mindfulness were 
effective to create calmness when they practiced online, 
with the researcher’s assistance only (41). 

Secondly, despite randomization, children in the 
intervention group reported higher trait anxiety scores 
at baseline, compared to the control group, by 2-point. 
Spielberger indicated that those with a high trait anxiety 
would be more susceptible to feel overwhelmed and 
react intensely, thus elevating the state anxiety (35), as 
compared to their counterparts with a relatively low 
trait anxiety. William & Lopez added that trait anxiety 
could be a strong predictor to state anxiety score due 
a strong positive correlation seen in an event when the 
children are under an intense pressure, such as before 
an examination (43). Similarly, Horikawa and Yagi 
discovered the level of state anxiety was intensified 
among people that had high trait anxiety which impaired 
their performance compared with people that had low 
trait anxiety (44). 

Finally, insufficient score differences between the 
groups could be rather due to a situational factor, 
that have triggered acute anxiety responses by many.  
During post-intervention data collection, a rapid 

increase of COVID-19 cases in Kelantan, including 
those transmitted from schools was evident (45). When 
the study started, Kelantan had recorded a good statistic 
by reporting a decreased by 11% cases of COVID-19 
(46). However, as the study ended, new cases had 
increased by approximately 103%, rising from 68 to 
138 cases (46-47). Six out of ten districts in Kelantan 
were categorized as red zone – one with more than 
41 cases (48), compared with only three districts 
four weeks prior when the study started (47-48). This 
alarming development especially when the rest of the 
states in Malaysia showing a declining trend (46) may 
have resulted in higher reported anxiety not only by 
the participated children, but possibly the affected 
community in general. 

Deep Breathing, State and Trait Anxiety
The presence of significant differences within the 
intervention group, unlike the control group, indicated 
that there was a trend in reduction of the state anxiety 
due to DBE, consistent with other findings (4, 25, 29).  
Mascioli (42) justified the insignificant differences 
between groups results post 6-weeks mindfulness 
intervention as the abundant academic workloads 
making it harder for the participants to focus on the 
present moment when answering the questionnaire. 
Yet, the anxiety reduction pattern provides evidence 
that the STAI-C State items are sensitive to immediate 
changes that occur in surroundings (35). Additionally, 
Spielberger recommended the STAI-C State scale to be 
used in assessing the effect of desensitization in behavior 
therapy (35), thus this exercise might have reduced or 
desensitized the anxiety symptoms among the students 
in the intervention group as demonstrated by the scores’ 
reduction. However, the observed significant main 
effect of time indicates that anxiety levels decreased 
from pre- to post-intervention across all participants, 
regardless of group allocation. This suggests that factors 
such as natural recovery, repeated exposure to the 
assessment, or nonspecific effects may have contributed 
to the reduction in anxiety over time. Lack of between 
group and interaction effects indicated that the data 
do not provide strong evidence that DBE specifically 
reduces anxiety beyond general temporal effects. These 
findings highlight the importance of including a control 
condition in intervention studies to account for placebo 
effects and other time-related changes. Future research 
with longer follow-up periods may be necessary to more 
definitively evaluate the specific efficacy of DBE.

In contrast, there was no significant difference for 
both groups in trait anxiety scores post-intervention. 
This finding is not consistent with the previous studies 
(20, 29), who found that 45-days of deep breathing 
intervention or 6-weeks of mindfulness had reduced 
the trait anxiety among secondary students. The DBE 
delivered through online platform maybe difficult to 
be modelled by the participants, the relaxation context 
might be difficult to comprehend (42), thus more time is 
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required to obtain the significant results (42). In addition, 
trait anxiety scores are often moderately stable across 
children and adolescence after 10 months (49, 50). A 
longitudinal study measured state and trait anxiety at 
different time intervals of 1 day, 1 week, 1 month, and 
10 months reported that across these intervals, the mean 
correlation coefficient for the STAI Trait scale was .86, 
while for the STAI State scale it was only .52 (50). 

Study Limitations 
A key limitation of this study is the smaller than planned 
final sample size, with only 28 participants completing 
the study compared to the target of 34 estimated to 
achieve adequate power. High attrition rate despite 
sufficient number at recruitment could be largely due 
to the unprecedented COVID-19 pandemic research 
background. This reduction in sample size decreased 
the statistical power, have increased the risk of Type II 
error, limiting the ability to detect smaller effect sizes. 
Consequently, results should be interpreted with caution, 
especially regarding more subtle or marginal effects. 
Additionally, the self-report questionnaires which solely 
depended on the participants’ report could cause self-
reported bias where they would try to portray themselves 
in a positive way. Apart from that, the emotions of the 
participants could influence the response towards the 
questionnaire. During the first week of the intervention, 
the students anticipated the physical class at school 
and the debriefing session was held after a week they 
resumed the online class due to the increased number 
of COVID-19 cases in Kelantan. This might induce the 
anxiety and stress level within the children due to the 
uncertainties of the situation. This could influence the 
response towards the questionnaire as it measured the 
current state of the anxiety level. Additionally, the study 
was conducted through an online platform that requires 
a stable internet connection between the researcher and 
the participants to ensure smooth-sailing weekly meeting 
and technique monitoring sessions.  However, due to 
internet connection stability, only half of the participants 
turned on their camera. The internet connection has 
influenced the interaction between the researcher and 
the participants as some of the participants were not 
able to attend the meeting comprehensively (i.e., the 
meeting always disrupted as the students kept getting 
disconnected). 

Recommendations for Future Research
Despite these limitations, the current findings provide 
important preliminary data that can guide subsequent, 
larger-scale investigations. Future research should aim 
to recruit larger samples and implement enhanced 
retention strategies to mitigate attrition and ensure 
sufficient power to detect anticipated effects. A large, 
adequate sample size could provide precise information 
and help in reducing the sampling error. In addition, 
information from to the parents and teachers could 
also be gathered. Other than that, physical interaction 
between the researcher and the participants might yield 

different results as compared with virtual meetings. 
Virtual meeting and learning are a new platform to the 
students, and they might take a longer time to adapt with 
it. It is worth examining the difference between face-
to-face and online interactions with the participants.  
Looking at the scores’ trend in the current study, it might 
have a warranted result if a longer follow-up study is 
conducted.

CONCLUSION

This study contributes to the understanding of anxiety 
management in young children by demonstrating that 
anxiety levels decreased over time. While DBE are 
widely regarded as a practical and accessible strategy to 
reduce anxiety—with benefits such as simplicity, ease of 
learning, and feasibility for online delivery—our findings 
suggest that anxiety reduction cannot be attributed 
specifically to DBE relative to the control condition in 
this sample. Despite some participants facing challenges 
such as internet access, DBE remains a promising 
coping technique for children. Future research with 
larger samples and enhanced study designs is warranted 
to clarify its specific effectiveness.
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