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Abstract

Digital health technologies, particularly mindfulness applications, are increasingly transforming mental health support, offering accessible and scalable solutions. Despite their
potential, evidence regarding the effectiveness of these tools In stress management remains limited. This study aimed to evaluate the impact of a digital mindfulness app on stress
reduction among 200 university students (aged 18—-25) experiencing low to high levels of stress. Participants were randomly assigned to either an intervention group, using the
mindfulness app, or a control group, employing traditional stress management techniques over eight weeks. Stress levels were assessed weekly using the Perceived Stress Scale
(PSS-10). Quantitative analysis revealed a 40% reduction in stress for the intervention group (p < 0.001) compared to a 25% reduction in the control group (p < 0.05). Engagement
metrics showed a high initial adoption rate (95%) and sustained use (75%) by the eighth week. Qualitative feedback from participants emphasized the app’s convenience and
accessibility. These results support the integration of mindfulness apps into university mental health programs, highlighting their ability to enhance stress management and overall
student well-being.

INntroduction Results & Discussion

4[ Introduction } Figure 1. Weekly PSS Scores by Groups

« Digital mental health solutions, particularly mindfulness apps, have emerged as effective tools for managing stress,
anxiety, and related challenges. In 2022, the mindfulness app market was valued at $2.8 billion, reflecting their
accessibility, scalability, and cost-effectiveness compared to traditional interventions (Statista, 2023). These apps,
offering guided meditations, stress tracking, and mindfulness exercises, are especially promising for university
students—a demographic uniquely vulnerable to academic, financial, and social stressors. Nearly 80% of students
report moderate to severe stress, significantly impacting their mental health and academic performance (Jones et
al., 2021).
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 EXxisting studies consistently demonstrate the efficacy of mindfulness-based interventions in reducing stress and
improving well-being. Digital mindfulness apps, in particular, deliver outcomes comparable to face-to-face
programs, making them valuable for individuals with limited access to traditional services (Johnson & Patel, 2022;
Taylor et al., 2023). However, gaps persist regarding their long-term effectiveness, the role of engagement patterns
in stress reduction, and their comparative efficiency against conventional stress management techniques (Harper &
Monroe, 2023).

—[ Research Gap }

 Despite the potential of mindfulness apps, three critical gaps remain:
« Limited understanding of their long-term efficacy in stress management.
* Insufficient research on how consistent engagement influences outcomes.
 Lack of comparative studies with traditional stress reduction methods.

PSS Scores

The results presented in Figure 1 demonstrate the superior effectiveness of the digital mindfulness
app intervention, with the intervention group exhibiting a significantly steeper decline in PSS scores
compared to the control group. The diverging trajectories highlight the accelerated and sustained
stress reduction benefits of the app-based approach over traditional techniques (Harper & Monroe,

EP—= 2023; Nguyen & Patel, 2022).
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Figure 2. Stress Redustion By Initial Stress Level

« This study contributes both practically and theoretically:
 Practical: Offers insights to integrate mindfulness apps into university mental health strategies, providing
scalable, cost-effective stress management tools.
» Theoretical: Advances understanding of digital mental health interventions by exploring engagement dynamics,
long-term impacts, and comparative effectiveness (Johnson & Patel, 2022).
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By bridging these gaps, the research supports technology-driven

solutions to enhance student well-being. = Final PSS Score
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Objectlve The findings in Figure 2 highlight that participants with higher baseline stress (PSS > 24) experienced the greatest
reduction in stress (42%), compared to a 33% decrease for moderate (PSS 18-23) and low stress groups (PSS < 17). This
suggests the app is particularly effective for those with severe stress, likely due to their greater need and responsiveness
(Harper & Monroe, 2023; Nguyen & Patel, 2022). These results emphasize the value of tailoring digital interventions to
meet the specific needs of high-stress populations, such as university students, to achieve more impactful outcomes
Cheng & Rowe, 2023).

 To evaluate the effectiveness of digital mindfulness apps in reducing perceived stress among university students.
» To compare the impact of digital mindfulness apps with traditional stress reduction techniques.
 To assess the scalability of digital mindfulness apps for stress management in educational settings.

>

« H1. Digital mindfulness apps lead to a greater reduction in perceived stress levels compared to traditional stress
reduction techniques.

« H2. University students using mindfulness apps report higher satisfaction and engagement in stress management
practices.

Figure 3. App Engagament Pattern

» The Perceived Stress Scale (PSS-10) developed by Cohen, Kamarch, and Mermelstein in 1983 is a widely used
self-report tool designed to measure the degree to which individuals perceive their lives as stressful. It consists of
10 items rated on a 5-point Likert scale, assessing how unpredictable, uncontrollable, and overloaded respondents
find their lives. The PSS-10 is valued for its simplicity, reliability, and ability to capture general stress perceptions
rather than specific stress events, making it applicable across diverse populations.
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Figure 3 reveals that daily users maintained the highest engagement, dropping from 100% to 80%, while weekly users

- lMe/ \E“gible showed a moderate decline, and occasional users experienced the sharpest drop, indicating weaker commitment. Frequent
l ! app use appears linked to sustained effectiveness, but the overall decline emphasizes the need for retention-boosting
Excluded ne125 Enrolled & Baseline features like personalization or gamification (Smith et al., 2023; Nguyen & Patel, 2022), that is further explained in
- Not meeting criteria n=85 Assessment Figure 4.
* Declined n=40 n=200

Figure 4. Participants Feedback on Digital Mindfulness Apps In
Stress Reduction

Randomization

n=100 n=100
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Intervention Group Control Group
Digital Mindfulness App Traditional Methods
J’ J' » Ease of Use The app is easy to use and helpful.
8-Week Intervention 8-Week Control ® Impact on Stress It really helped me reduce my anxiety.
- Daily guided meditation - Physical exercises ® Suggestions for Improvement It would be better if there were more guided exercises.
| Suress racking " oasio mediiation m Very Convenient | found the app to be very convenient for daily use.
- Weekly PSS assessment >< - Weekly PSS assessment ® Impact on Stress The app helped me manage my stress effectively.
COmp.etedé @mp[emd.{ Dropped n=8 \ompped A=10 In Figure 4, the drop in engagement, especially among occasional users, aligns with 22% of
\ . l_ _ l_ participants suggesting improvements, such as more guided exercises, to sustain interest. However,
Final Analysis Jeeeninees Jeeniness positive feedback from 30% of users, who found the app easy to use, and 22%, who noted its
ez rchnieat feaos nes borsonal romeone m3 effectiveness in reducing stress, suggests its potential for stress management. Addressing

engagement challenges could enhance its reach and impact.

Suggestions
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The study demonstrates the effectiveness of digital mindfulness
apps in reducing stress among university students, particularly
those experiencing high baseline stress.

\

The sharp decline in engagement among occasional
users limits the app’s impact on this subgroup,
Indicating potential barriers to consistent use.

strengthen commitment.
Include additional outcome measures like improvements
In academic performance, emotional regulation, or sleep
quality to capture the app’s multidimensional impact.

The study measured stress reduction without
examining related outcomes for a broader
understanding of the app’s benefits.

The intervention group achieved a statistically significant
reduction in stress levels compared to the control group,
supporting the potential of these apps to address stress-related

Implement features targeting occasional users, such as
» adaptive notifications, simplified exercises, or habit-
forming challenges, to reduce dropout rates and
challenges in academic settings. >
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- The sample consisted solely of university students aged - Test the app among non-student populations, such as
4 ) 18-25, potentially limiting the applicability of findings > working professionals or older adults, to explore its
H|gh engagement among da||y users indicates that frequent use to other populations. broader appllcablllty adCross age and Iifestyle groups.
enhances the app’s effectiveness, while participant feedback
highlights its convenience and usability.
\_ J

Collect detailed qualitative feedback to understand >

Although feedback provided insights into usability, the
lack of qualitative data limits a deeper understanding of
user-specific challenges or preferences.

barriers to engagement and refine the app’s design based
on user-specific preferences and challenges.
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