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Abstract

Background: Anxiety is common among university students and may negatively affect academic performance and psychological
well-being. Simple, safe, and self-administered non-pharmacological interventions are therefore needed, one of which is the 4-7-8
breathing exercise.

Objective: To examine the effect of the 4-7-8 breathing exercise on anxiety levels among undergraduate physiotherapy students.
Methods: This quasi-experimental pretest—posttest study with a non-randomized control group was conducted in October 2025 at a
physiotherapy undergraduate program. A total of 110 students were recruited using purposive sampling and allocated into an
experimental group (n=55) and a control group (n=55). The experimental group performed the 4-7-8 breathing exercise for 14 days
with a duration of 2 minutes per session, while the control group received no intervention. Anxiety levels were assessed using the
Zung Self-Rating Anxiety Scale. Data were analyzed using Wilcoxon signed-rank and Mann-Whitney U tests with a significance level
of p<0.05.

Results: The experimental group showed a significant reduction in anxiety scores, with the median decreasing from 47 (IQR 45-51)
at baseline to 30 (IQR 22—-45) post-intervention (Z=-6.230; p<0.001; r=0.84). No significant change was observed in the control group
(p=0.108). Post-intervention anxiety scores were significantly lower in the experimental group than in the control group (Z=-6.846;
p<0.001; r=0.65).

Conclusion: The 4-7-8 breathing exercise is effective in reducing anxiety among university students and may serve as a practical
non-pharmacological strategy for anxiety management in academic settings.
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Introduction

University students are particularly vulnerable to psychological distress due to increasing academic, social, and personal
demands. Anxiety is one of the most frequently reported mental health problems among students and has been shown to negatively
affect academic performance, concentration, and overall psychological well-being."? Anxiety generally arises when individuals
perceive internal or external demands as exceeding their coping capacity, resulting in persistent feelings of worry, fear, and
physiological arousal.?

Academic-related stressors such as examinations, coursework deadlines, fear of academic failure, and low self-confidence
are major contributors to anxiety among university students.* These stressors may trigger maladaptive emotional responses,
particularly when students lack effective coping strategies. Anxiety is commonly characterized by psychological symptoms, including
excessive worry and fear, as well as somatic manifestations such as muscle tension, palpitations, and restlessness.® The severity of
anxiety varies across individuals, ranging from mild anxiety to severe anxiety and panic, which may significantly interfere with daily
functioning and academic responsibilities.®

Globally, anxiety disorders affect more than 260 million individuals, with young adults representing one of the most affected
age groups.” In Asian countries, anxiety prevalence is particularly high among university students, especially those in the final stages
of their academic programs.® In Indonesia, national health surveys have demonstrated a marked increase in the prevalence of
emotional mental disorders, including anxiety, rising from 6.0% in 2013 to 9.8% in 2018 among individuals aged over 15 years.®
These findings highlight anxiety as a growing public health concern within the student population.

Given the high prevalence of anxiety and its potential long-term consequences, effective and accessible interventions are
urgently needed. Non-pharmacological approaches are increasingly recommended as first-line strategies for managing mild to
moderate anxiety due to their low risk of adverse effects and ease of implementation.'® Relaxation-based interventions, particularly
breathing exercises, have been widely applied to regulate autonomic nervous system activity and reduce psychological distress.!!
Deep breathing techniques are considered practical interventions because they are simple, low-cost, and can be performed
independently without specialized equipment.’?

One structured breathing technique that has gained attention is the 4-7-8 breathing exercise, which involves inhaling through
the nose for four seconds, holding the breath for seven seconds, and exhaling slowly through the mouth for eight seconds. This
technique was introduced by Andrew Weil and is designed to promote relaxation through parasympathetic activation.'® Previous
studies have demonstrated that breathing-based relaxation techniques may effectively reduce anxiety, stress, and physiological
arousal across various populations.'* However, evidence regarding the superiority of the 4-7-8 technique over other breathing
methods remains inconsistent.'>
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Several studies have reported beneficial effects of the 4-7-8 breathing technique, either alone or in combination with other
interventions, in reducing anxiety and stabilizing physiological parameters.'2'6 Conversely, other studies have found that the 4-7-8
technique does not produce significantly greater effects compared with alternative breathing strategies.'® These inconsistencies
indicate the need for further investigation, particularly within specific populations and academic contexts.

Despite growing interest in breathing-based relaxation techniques, empirical evidence examining the effectiveness of the 4-
7-8 breathing exercise among physiotherapy students in Indonesia remains limited. Physiotherapy students are exposed to
substantial academic workloads and practical demands, which may increase their vulnerability to anxiety. To date, few controlled
studies have specifically evaluated the impact of the 4-7-8 breathing technique on anxiety within this population.

Therefore, this study aimed to examine the effect of the 4-7-8 breathing exercise on anxiety levels among undergraduate
physiotherapy students. It was hypothesized that students who practiced the 4-7-8 breathing technique would demonstrate a
significant reduction in anxiety levels compared with those who did not receive the intervention. The findings of this study are expected
to contribute to the evidence base for non-pharmacological anxiety management strategies in academic settings.

Methods
Study Design

This study employed a quantitative quasi-experimental design using a pretest—posttest approach with a non-randomized
control group. The design was selected to compare changes in anxiety levels between an experimental group receiving the 4-7-8
breathing exercise and a control group that did not receive any intervention. Group allocation was conducted non-randomly based
on participant availability and willingness to participate. To minimize potential contamination, participants in the control group were
instructed not to engage in any additional relaxation or breathing techniques during the study period. Anxiety levels were measured
twice in both groups, at baseline (pretest) and after completion of the intervention period (posttest).

Participants and Sampling

The study population consisted of 516 undergraduate students enrolled in the Bachelor of Physiotherapy Program at
Universitas Muhammadiyah Surakarta. Sample size was calculated using Slovin’s formula with a 10% margin of error, yielding a
minimum required sample of 84 participants. Recruitment was conducted in October 2025 through announcements distributed via
institutional WhatsApp groups. A total of 110 students met the eligibility criteria and consented to participate.

Purposive sampling was applied. Inclusion criteria were active undergraduate physiotherapy students in semesters 3, 5, or
7 who exhibited mild to severe anxiety based on screening results and were willing to participate. Exclusion criteria included a history
of respiratory or cardiovascular disorders, current pharmacological treatment for anxiety, absence of anxiety symptoms, or refusal to
participate.

Participants were allocated into an experimental group (n=55) and a control group (n=55). No participants withdrew during
the intervention period, and all enrolled students completed both pretest and posttest assessments. Blinding was not implemented
due to the nature of the intervention, which required direct instruction and active participation.

Intervention Procedure

The experimental group received the 4-7-8 breathing exercise intervention for a period of 14 consecutive days. The
intervention was administered by the researcher, who had received prior training in the standardized 4-7-8 breathing protocol. During
the initial session, participants were provided with an explanation of the purpose and benefits of the exercise, followed by a step-by-
step demonstration and supervised practice.

Participants were instructed to perform the exercise independently twice daily, in the morning and evening, with each session
lasting approximately 2 minutes. Adherence to the intervention was monitored daily through reminders and self-reported feedback
delivered via a WhatsApp group. Periodic face-to-face check-ins were also conducted in the classroom to ensure correct technique
execution and to maintain participant compliance.

The 4-7-8 breathing technique was performed in a seated position with the body relaxed and hands resting on the thighs.
Participants were instructed to place the tip of the tongue against the ridge of tissue behind the upper front teeth and maintain this
position throughout the exercise. The breathing cycle consisted of inhalation through the nose for four seconds, breath retention for
seven seconds, and slow exhalation through the mouth for eight seconds.' The control group did not receive any intervention and
only completed anxiety assessments at baseline and post-intervention.

Outcome Measure

Anxiety levels were assessed using the Zung Self-Rating Anxiety Scale, a standardized psychometric instrument developed
to evaluate anxiety-related psychological and somatic symptoms over the previous week.'” The Indonesian version of the scale has
demonstrated satisfactory validity and reliability, with a reported validity coefficient of 0.85 and a Cronbach’s alpha of 0.79.18

The Zung Self-Rating Anxiety Scale consists of 20 items, including 15 negatively worded items and 5 positively worded
items. Each item is rated on a four-point Likert scale ranging from 1 (rarely or none of the time) to 4 (most or all of the time). Total
raw scores range from 20 to 80, with higher scores indicating greater anxiety severity. Scores were categorized as normal (20—44),
mild anxiety (45-59), moderate anxiety (60—74), and severe anxiety (75-80).'® Anxiety assessments were conducted twice: one day
before the intervention (H-1) and on day 14 after completion of the intervention (H+14). Data were collected using a controlled online
questionnaire administered via Google Forms.

Statistical Analysis

Data analysis was performed using Statistical Package for the Social Sciences (SPSS) version 25. Descriptive statistics
were used to summarize participant characteristics. Data normality was assessed using the Kolmogorov—Smirnov test. Because the
data were not normally distributed, non-parametric tests were applied.

Within-group comparisons of anxiety scores before and after the intervention were conducted using the Wilcoxon signed-
rank test. Between-group comparisons of anxiety scores were analyzed using the Mann—-Whitney U test. Effect sizes were calculated
using the r statistic to quantify the magnitude of the intervention effect. Statistical significance was set at p<0.05, and results were
reported as median values with interquartile ranges (IQR).

Majalah limiah Fisioterapi Indonesia (MIFI) — Indonesian Scientific Journal of Physiotherapy | https://ejournal2.unud.ac.id/index.php/mifi/index |92|


https://ejournal2.unud.ac.id/index.php/mifi/index

Vivin Dwi Febriyanti et al. / Effect of 4-7-8 Breathing Exercise on Anxiety in University Students: A Quasi-Experimental Controlled Study

Ethics Statement

This study was approved by the Health Research Ethics Committee of the Faculty of Health Sciences, Universitas
Muhammadiyah Surakarta (Ethical Approval No. 1704.3/A.3-III/FIK/VI11/2025). Prior to data collection, all participants received a
complete explanation of the study objectives, procedures, potential benefits, and risks. Written informed consent was obtained
electronically from all participants. Participant confidentiality was strictly maintained, and all data were used solely for research
purposes.

Results

A total of 110 undergraduate physiotherapy students participated in this study, consisting of 55 students in the experimental
group and 55 students in the control group. All participants completed the study, and no dropouts were recorded. The minimum
required sample size based on Slovin's formula was 84 participants; therefore, the final sample size exceeded the minimum
requirement.

Participant Characteristics
The demographic characteristics of participants are presented in Table 1. The majority of participants were female (80.0%),
and most were aged between 21 and 23 years (61.8%).

Table 1. Participant Characteristics (n = 110)
Characteristic  Frequency (n)  Percentage (%)

Sex

Male 22 20.0
Female 88 80.0
Age (years)

18-20 42 38.2
21-23 68 61.8

Distribution of Anxiety Levels

Table 2 presents the distribution of anxiety levels in the experimental group before and after the intervention. At baseline,
most participants in the experimental group reported mild anxiety (89.1%). After the intervention, the majority of participants were
classified as having no anxiety (67.3%).

Table 2. Anxiety Level Distribution in the Experimental Group (n = 55)

Anxiety Level Pretest n (%) Posttest n (%)
No anxiety 0 (0.0) 37 (67.3)

Mild anxiety 49 (89.1) 18 (32.7)
Moderate anxiety 5 (9.1) 0 (0.0)
Severe anxiety 1(1.8) 0(0.0)

Table 3 shows the distribution of anxiety levels in the control group. No substantial changes were observed between pretest
and posttest measurements.

Table 3. Anxiety Level Distribution in the Control Group (n = 55)

Anxiety Level Pretest n (%) Posttest n (%)
No anxiety 0 (0.0) 4 (7.3)

Mild anxiety 48 (87.3) 45 (81.8)
Moderate anxiety 7 (12.7) 6 (10.9)
Severe anxiety 0(0.0) 0(0.0)

Within-Group Comparisons

In the experimental group, Wilcoxon signed-rank test results demonstrated a significant reduction in anxiety scores following
the 4-7-8 breathing exercise. The median anxiety score decreased from 47 (IQR 45-51) at pretest to 30 (IQR 22—45) at posttest (Z
= -6.230; p<0.001), with a large effect size (r = 0.84).

Table 4. Comparison of Anxiety Scores in the Experimental Group

Measurement  Median (IQR) Z p-value Effect size (r)
Pretest 47 (45-51) -6.230 <0.001 0.84
Posttest 30 (2245)

In the control group, no significant difference was observed between pretest and posttest anxiety scores. Median scores
remained unchanged at 47 (IQR 45-51) (Z = -1.608; p = 0.108), with a small effect size (r = 0.22).
Table 5. Comparison of Anxiety Scores in the Control Group

Measurement  Median (IQR) Z p-value Effect size (r)
Pretest 47 (45-51) -1.608 0.108 0.22
Posttest 47 (45-51)

Between-Group Comparisons
Baseline comparison using the Mann—Whitney U test showed no significant difference in anxiety scores between the
experimental and control groups prior to the intervention, indicating comparable baseline conditions (Z = —-0.021; p = 0.983).

Table 6. Baseline Anxiety Score Comparison Between Groups

Group Median (IQR) Z p-value  Effect size (r)
Experimental 47 (45-51) -0.021 0.983 0.002
Control 47 (45-51)
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Post-intervention analysis demonstrated a significant difference between groups. The experimental group exhibited
significantly lower anxiety scores compared with the control group (Z = —6.846; p<0.001), with a large effect size (r = 0.65).

Table 7. Post-Intervention Anxiety Score Comparison Between Groups

Group Median (IQR) Z p-value Effect size (r)
Experimental 30 (22-45) -6.846 <0.001 0.65
Control 47 (45-51)

Discussion

This study demonstrated that the 4-7-8 breathing exercise significantly reduced anxiety levels among undergraduate
physiotherapy students. Participants in the experimental group experienced a substantial decrease in anxiety scores after 14 days
of intervention, whereas no significant change was observed in the control group. These findings suggest that the 4-7-8 breathing
exercise may serve as an effective non-pharmacological approach for anxiety reduction in academic settings.

The present results align with previous studies reporting that structured breathing and relaxation techniques can effectively
reduce anxiety by modulating autonomic nervous system activity.'"'2 Breathing exercises are known to promote parasympathetic
dominance, leading to reductions in physiological arousal associated with anxiety, such as increased heart rate, muscle tension, and
rapid breathing.’® The large effect size observed in the experimental group further supports the clinical relevance of the intervention.

The effectiveness of the 4-7-8 breathing technique observed in this study is consistent with prior research conducted among
student and clinical populations. Studies have shown that the 4-7-8 breathing method, either alone or combined with other relaxation
modalities, can significantly reduce anxiety and stress levels.'>' In contrast, the absence of significant changes in the control group
supports the assumption that the observed improvements were attributable to the intervention rather than natural adaptation or
measurement effects.

Nevertheless, previous literature has reported inconsistent findings regarding the superiority of the 4-7-8 breathing technique
compared with other breathing methods.'® These discrepancies may be explained by differences in study populations, intervention
duration, frequency of practice, and outcome measures. In the present study, the intervention was conducted consistently for 14
consecutive days with daily monitoring, which may have contributed to the robust effects observed.

From a physiological perspective, the 4-7-8 breathing technique is believed to reduce anxiety by enhancing parasympathetic
activity and inhibiting sympathetic nervous system responses. Controlled slow breathing has been associated with increased gamma-
aminobutyric acid (GABA) activity, an inhibitory neurotransmitter that plays a critical role in anxiety regulation.? Enhanced GABA
activity may lead to reductions in cortisol and catecholamine release, resulting in decreased heart rate, respiratory rate, and overall
physiological tension.'®2" This mechanism provides biological plausibility for the anxiety-reducing effects observed in this study.

The demographic characteristics of the participants may also have influenced the findings. The majority of participants were
female and aged between 21 and 23 years, a group previously identified as being more vulnerable to anxiety due to developmental,
hormonal, and psychosocial factors.®?? Female students, in particular, may experience heightened emotional sensitivity and stress
reactivity, which could explain the high baseline anxiety levels observed.?

Despite the positive findings, several limitations should be acknowledged. First, the non-randomized allocation of
participants may have introduced selection bias, potentially affecting internal validity. Although baseline anxiety scores were
comparable between groups, unmeasured factors such as motivation or stress coping styles may have influenced outcomes. Second,
anxiety was assessed solely using a self-report questionnaire, which may be subject to response bias. Objective physiological
measures such as heart rate variability or cortisol levels were not included. Third, the relatively short intervention duration limits
conclusions regarding long-term effectiveness.

Future research should address these limitations by employing randomized controlled designs, incorporating objective
physiological indicators, and extending follow-up periods to evaluate sustained effects. Comparative studies examining the 4-7-8
breathing technique against other breathing strategies, such as diaphragmatic breathing or box breathing, may also help identify the
most effective intervention for anxiety management among students. Overall, the findings of this study contribute to the growing body
of evidence supporting breathing-based relaxation techniques as practical, low-cost, and accessible interventions for reducing anxiety
in university populations.

Conclusion

This study demonstrated that the 4-7-8 breathing exercise is effective in reducing anxiety levels among undergraduate
physiotherapy students. Participants who practiced the 4-7-8 breathing technique for 14 consecutive days exhibited a significant
decrease in anxiety scores, whereas students in the control group showed minimal change. Moreover, post-intervention anxiety levels
in the experimental group were significantly lower than those observed in the control group, indicating a meaningful effect of the
intervention.

These findings suggest that the 4-7-8 breathing exercise may serve as a practical and accessible non-pharmacological
strategy for anxiety management in academic environments. The technique is simple, safe, low-cost, and can be performed
independently, making it suitable for integration into student mental health promotion programs.

However, the quasi-experimental design with non-randomized group allocation and the use of self-reported anxiety
measures limit causal inference. Additionally, the short duration of the intervention restricts conclusions regarding long-term
effectiveness. Future studies should employ randomized controlled designs, incorporate objective physiological indicators, and
evaluate longer intervention periods to confirm and extend these findings.
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