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Abstract

Background: Academic stress had been a prevalent concern among nursing students, particularly in India, where rigorous
curricula, clinical responsibilities, and competitive assessments had contributed to heightened psychological distress.
Traditional stress management strategies, though effective, had often been inaccessible due to time constraints and stigma
surrounding mental health support. With the widespread use of smartphones among Generation Z students, mobile health
(mHealth) applications had emerged as innovative tools to deliver scalable, culturally adaptable, and time-efficient
interventions.

Objectives: The study had aimed to evaluate the effectiveness of a mobile-based mindfulness intervention in reducing
academic stress among nursing students in Salem, Tamil Nadu. It had also sought to assess app usage patterns, participant
adherence, and user feedback to determine feasibility for broader implementation within nursing curricula.

Intervention: Participants had engaged with a culturally adapted mobile mindfulness application that featured guided
meditation sessions, reflective journaling prompts, and daily reminders. The intervention had been implemented over four
weeks, with students encouraged to use the app for a minimum of 10 minutes per day.

Methods: A pre-post experimental design had been adopted. A total of 60 nursing students had been recruited using purposive
sampling. The Perceived Stress Scale (PSS-10) had been administered before and after the intervention to measure changes in
stress levels. App adherence metrics, including weekly log-ins and average session duration, had been tracked to evaluate
engagement. Data had been analyzed using paired t-tests, and qualitative feedback had been collected to explore participants’
subjective experiences.

Results: Findings had indicated a statistically significant reduction in academic stress following the intervention. The mean
pre-intervention PSS score of 26.8 + 4.8 had decreased to 18.9 + 4.2 post-intervention (t = 9.21, p < 0.001, Cohen’s d = 1.19),
demonstrating a large effect size. App usage data had revealed steady engagement, with weekly log-ins increasing from 45 in
Week 1 to 60 in Week 4 and session durations rising from 12 to 16 minutes on average. Qualitative feedback had highlighted
improved emotional regulation, better sleep, and enhanced coping strategies among participants.

Conclusions: The mobile-based mindfulness intervention had been shown to be both effective and feasible for reducing
academic stress among nursing students. Its cultural adaptability and flexible delivery through smartphones had addressed
barriers related to time, accessibility, and stigma.

Implications for Curriculum and Policy: The study had underscored the potential for integrating digital mindfulness
programs into nursing education to foster resilience and prevent burnout. Institutions had been encouraged to promote such
evidence-based digital tools as part of their student support services. At a policy level, the findings had supported the need for
national strategies that leverage technology to address mental health challenges among healthcare students.
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Introduction (Logesh, Dorai, & Babu, 2025). Such data had indicated that
Background and Rationale academic stress was not only widespread but also severe
Nursing education had been consistently recognized as a enough to potentially impair academic performance,
high-stress domain, requiring students to balance theoretical psychological well-being, and professional readiness among
knowledge, practical skills, and clinical practice (Sharma et nursing students in India.

al., 2020) B3, Prolonged stress had been associated with Despite substantial evidence regarding the magnitude of
impaired learning, poor decision-making, and attrition in academic stress, interventions aimed at alleviating stress
healthcare training programs (Kaur & Singh, 2021) [, among nursing students in India had often remained limited
Studies had shown that stress, anxiety, and depression were to in-person mindfulness sessions, counselling, or didactic
highly prevalent among Indian nursing students, with stress management workshops. These traditional approaches
moderate to severe stress reported in a majority of surveyed had been constrained by time, cost, stigma, and
cohorts. For example, one cross-sectional study in South accessibility, particularly for students in remote or resource-
India had found that 77-82% of nursing students had limited settings. Mobile mindfulness apps, by contrast, had
experienced moderate levels of stress, anxiety, or depression offered a potentially scalable, low-cost, and flexible mode
(Das, Mohandas, & Syed, 2021). Another large study across of delivering stress reduction interventions. Such app-based
nursing colleges in South India had revealed that about approaches had been underutilized in the Indian nursing
41.8% of students had exhibited moderate stress and 6.8% education context, although studies in other countries had
had reported severe stress on the Perceived Stress Scale demonstrated that digital mindfulness interventions could
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achieve comparable reductions in stress to face-to-face
programs, due to their feasibility, convenience, and capacity
for repeated engagement.

Furthermore, there had been a notable research gap in
studies focusing on digital mindfulness specifically among
nursing students in South India. While stress prevalence
studies had been done (e.g., Logesh, Dorai, & Babu, 2025;
Das, Mohandas, & Syed, 2021) ¥ very few had tested
interventions delivered via mobile apps in this region. The
cultural, linguistic, and educational contexts in South Indian
nursing colleges could uniquely influence both acceptability
and effectiveness of digital interventions, yet empirical
studies had scarcely addressed this. Thus, there was a
compelling need to investigate whether a culturally adapted
mobile mindfulness intervention could reduce academic
stress among nursing students in South India, particularly in
Salem, Tamil Nadu.

Justification for App-based Intervention

Given the high prevalence of moderate-to-severe stress
among nursing students, combined with limitations of
existing support mechanisms, mobile mindfulness apps had
been justified on several grounds. First, smartphones had
become nearly ubiquitous among Generation Z nursing
students, enabling accessibility to interventions outside class
hours and in clinical settings. Second, app-based
interventions had offered privacy and flexibility, reducing
barriers connected with stigma, travel, and scheduling.
Third, digital platforms allowed for consistent reminders,
progress tracking, and interactive features such as guided
meditation and journaling, which had been associated with
greater adherence and sustained benefit in other populations.
In contexts like South India, where institutional resources
for mental health support were often constrained, mobile
apps could serve as an innovative complement to existing
supports.

Research Gap

Although multiple studies had quantified academic stress
among nursing students in India, very few had experimented
with mobile mindfulness interventions in the South Indian
setting. In particular, there had been an absence of rigorous
pre-post experimental designs using app-based mindfulness
among nursing students in Salem, Tamil Nadu. Cultural
relevance (e.g., language, norms around meditation,
attitudes towards mental health), technological literacy, and
engagement patterns might differ in South India compared
to northern, central, or urban metropolitan contexts. To the
best of the researcher’s knowledge, no published study had
combined (a) a mobile mindfulness app, (b) pre/post
measurement of perceived stress among nursing students,
and (c) a setting in Salem or nearby South Tamil Nadu.
Hence, this study had been undertaken to fill that gap.

Academic Stress and Gen Z

Generation Z nursing students, born into an era of
technological advancement, had been simultaneously
exposed to high academic demands and digital distractions.
Their coping strategies had often been inadequate, making
stress management interventions necessary (Patil &
Thomas, 2021) 1261,

Technological Interventions in Mental Health
Mobile health (mHealth) applications had emerged as
scalable tools to address mental health concerns.
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Mindfulness-based interventions (MBIs) delivered digitally
had been shown to reduce stress, anxiety, and depression in
college populations (Firth et al., 2019) [*4,

Problem Statement

While MBIs had been globally tested, limited evidence
existed regarding their impact among Indian nursing
students, particularly in Salem.

Research Objectives

1. To evaluate the effectiveness of mobile mindfulness
interventions in reducing academic stress among
nursing students.

2. To examine user engagement and satisfaction with the
mobile app.

Research Questions and Hypotheses

= RQ1: Did mobile mindfulness interventions reduce
stress among nursing students?

1. Primary hypothesis

H1 (primary): The mobile-based mindfulness intervention

reduces academic stress, as measured by a decrease in

Perceived Stress Scale (PSS-10) scores among nursing

students after 4 weeks of regular app use.

HO0: (null): The mobile-based mindfulness intervention
produces no change in PSS-10 scores among nursing
students after 4 weeks.

2. Secondary hypotheses

H2: Greater adherence to the mindfulness app (higher
weekly log-ins and longer average session duration) is
associated with larger reductions in PSS-10 scores.

HO:: There is no relationship between app adherence
metrics and change in PSS-10 scores.

H3: The intervention improves emotional regulation, shown
by higher scores on a validated emotional-regulation/self-
compassion scale or favorable thematic changes in
qualitative feedback post-intervention.

HO0s: The intervention produces no improvement in
emotional regulation measures or qualitative indicators.

H4: The intervention improves concentration and academic
focus, reflected in self-report concentration scales and
participant reports of study duration/attention during post-
intervention assessment.

HO.: The intervention produces no improvement in
concentration or attention-related measures.

H5: The intervention yields high usability and acceptability,
operationalized as a System Usability Scale (SUS) score >
70 and >75% of participants rating the app as helpful.

HOs: The intervention yields low usability/acceptability
(SUS < 70; <75% rating helpful).

3. Null Hypotheses

To ensure statistical rigor, the following null hypotheses

were also formulated:

= HO:: There had been no significant difference in pre-
and post-intervention PSS scores among nursing
students.

= HO:: There had been no relationship between app usage
metrics (log-ins, session duration) and reduction in
stress levels.



= HO0s: The mobile mindfulness intervention had no
impact on emotional regulation or concentration.

Significance of the Study

The findings were expected to bridge the gap in localized
evidence and inform policymakers in higher education and
nursing institutions.

Scope and Delimitations

The study had been limited to nursing students in Salem.
Self-reported stress measures and four weeks of intervention
duration had been considered. The study had been limited to
undergraduate nursing students enrolled in selected colleges
in Salem, Tamil Nadu. A sample of 60 students, aged 18-24
years, had participated in a four-week mobile-based
mindfulness intervention, which required daily engagement
of approximately 10-15 minutes through guided meditation,
reflective journaling, and reminder notifications. The
primary outcome measure had been academic stress,
assessed using the Perceived Stress Scale (PSS-10)
administered before and after the intervention. Secondary
outcomes had included app adherence metrics (log-ins,
session duration) and qualitative feedback on emotional
regulation, concentration, and usability. The study had
focused on short-term effects and immediate post-
intervention changes rather than long-term follow-up or
multi-institutional generalization.

Limitations of the Study

The findings had been constrained by several factors.

1. Limited Generalizability: The sample had been
restricted to a single district and institution type; hence,
results might not represent all nursing students across
India or other healthcare disciplines.

2. Technological Constraints: Occasional internet
connectivity issues and minor app glitches had affected
user experience and consistency of practice among
participants.

3. Short Duration and Follow-up: The four-week
intervention period had not permitted evaluation of
long-term sustainability of stress reduction or continued
app engagement.

4. Self-report Bias: Reliance on self-reported measures
such as the PSS-10 and qualitative feedback might have
introduced subjective bias.

Despite these limitations, the study had provided valuable
preliminary evidence supporting the effectiveness and
feasibility of mobile-based mindfulness interventions for
nursing students in South India.

Theoretical Framework

The study had been grounded in Mindfulness Theory and
Stress-Coping Theory (Lazarus & Folkman, 1984) 221, both
of which emphasized adaptive coping through awareness
and self-regulation. Recent studies indicate that stress
among Indian nursing students is alarmingly high, with 70—
80% reporting moderate to severe levels of academic stress,
anxiety, or depression, and about 42% showing moderate
and 7% severe stress on the Perceived Stress Scale (Das et
al., 2021; Logesh et al., 2025). Such chronic stress impairs
academic  performance, emotional well-being, and
professional readiness, underscoring an urgent need for
scalable, student-friendly coping solutions. Traditional
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stress management programs, though beneficial, are often
inaccessible due to stigma, time constraints, and limited
institutional mental health infrastructure. Given the near-
universal smartphone ownership among Generation Z
nursing students, mobile-based mindfulness applications
offer an effective alternative—providing privacy, flexibility,
and continuous engagement through guided meditation,
journaling, and reminders. However, despite growing global
and Indian evidence supporting digital mindfulness, there
remains a distinct research gap in the South Indian context,
where cultural norms, language, and technological
engagement may uniquely influence intervention outcomes.
No prior study has rigorously evaluated a mobile
mindfulness app’s effectiveness on academic stress among
nursing students in Salem, Tamil Nadu—thus establishing
the rationale and novelty of the present investigation.

Literature Review
1. Academic Stress in Healthcare Students: Global and
Indian Perspectives

Academic stress among healthcare students had been widely
documented across the globe. Nursing students had been
consistently reported to experience higher levels of stress
compared to peers in other disciplines because of long
clinical hours, heavy academic load, and emotionally
demanding situations (Sharma et al., 2020) B3 In Western
countries, stress among nursing students had been primarily
associated with time management difficulties, financial
strain, and clinical placement anxiety (Jimenez et al., 2010)
(181 In contrast, in developing nations such as India, the
contributing factors had been found to include parental
expectations, language barriers in academic instruction, and
limited access to mental health resources (Kaur & Singh,
2021) 9, Stress had been shown to negatively affect
students’ psychological well-being, academic performance,
and professional competence (Pulido-Martos et al., 2012)
[0 A systematic review had concluded that nursing
students worldwide had experienced stress as a significant
determinant of attrition and burnout in nursing education
(Alzayyat & Al-Gamal, 2014) ™1,

2. Role of Mindfulness-Based Interventions (MBIs)

Mindfulness-based interventions had been introduced as
effective approaches to stress management. Originating
from Kabat-Zinn’s Mindfulness-Based Stress Reduction
(MBSR) program, mindfulness had been defined as non-
judgmental awareness of the present moment (Kabat-Zinn,
2013) 171, Multiple studies had demonstrated that MBIs had
reduced stress, improved concentration, and enhanced
emotional regulation among healthcare students (Galante et
al., 2018; Goyal et al., 2014) 2 1381, For nursing students
specifically, MBIs had been reported to decrease burnout,
improve resilience, and support self-compassion (van der
Riet et al., 2018) B, In India, pilot studies had indicated
similar positive outcomes, where mindfulness practices had
been shown to significantly reduce perceived stress among
nursing and medical students (Kumar & Kanchana, 2021)
(211, These findings had highlighted mindfulness as a feasible
and evidence-based strategy for addressing academic stress.

3. Mobile Health (mHealth) and Digital Therapeutics

The rapid growth of digital technology had facilitated the
integration of mobile health (mHealth) interventions into
stress management. Smartphone applications had been



increasingly used to deliver guided meditation, breathing
exercises, and reflective journaling in accessible formats
(Firth et al., 2019) M1, Evidence had suggested that digital
mindfulness apps had been equally effective as face-to-face
interventions in reducing stress and anxiety among
university students (Linardon et al., 2019) 23, Additionally,
mobile-based MBIs had provided flexibility and scalability,
which had been particularly relevant for busy healthcare
students with demanding schedules (Cavanagh et al., 2018)
Bl In India, the adoption of mHealth applications had been
limited but growing, with younger populations
demonstrating high receptiveness to mobile-based mental
health solutions (Chaudhury et al., 2020) . Thus, mHealth
interventions had been positioned as cost-effective,
culturally adaptable tools for mental health promotion in
resource-constrained contexts.

4. Behavioural Theories in

Interventions

The effectiveness of mobile mindfulness interventions had
been explained through behavioral change theories. The
Transtheoretical Model (TTM) had suggested that students
progressed through stages of behavioral adoption, from pre-
contemplation to maintenance, which had been supported by
the structured reminders and progress monitoring in
mindfulness apps (Prochaska & Velicer, 1997) [,
Similarly,  Self-Determination Theory (SDT) had
emphasized intrinsic motivation and autonomy in sustaining
mindfulness practices, features that mobile interventions had
been designed to enhance (Deci & Ryan, 2000) 19, By
integrating these theories, mindfulness apps had promoted
habit formation, consistent practice, and self-reflection,
which had been essential for long-term stress management
(Barios et al., 2014) [,

Change App-Based

5. Effectiveness of Pre-Post Experimental Designs in
Stress Research

Pre-post experimental designs had been widely employed in
evaluating stress reduction interventions because they
allowed researchers to compare participants’ stress levels
before and after intervention exposure. Several nursing
education studies had adopted this design to measure
immediate  intervention outcomes, often  reporting
significant reductions in perceived stress (Creswell, 2017)
81, Such designs had been considered practical in
educational contexts where randomization and long-term
follow-up might not have been feasible. While randomized
controlled trials (RCTs) had been considered the gold
standard, pre-post designs had still provided valuable
insights into the effectiveness and feasibility of
interventions (Polit & Beck, 2018) [?7,

6. Gapsin Current Research

Despite a growing body of evidence, gaps had persisted in
research on mindfulness interventions in India. Few studies
had explored the role of mobile mindfulness applications
among nursing students, and cultural factors influencing
acceptability had not been thoroughly examined.
Additionally, long-term sustainability of stress reduction
outcomes had rarely been evaluated in Indian contexts.
These gaps had highlighted the necessity for region-specific
studies that could assess both the effectiveness and usability
of digital mindfulness interventions for nursing students in
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India, particularly in underserved regions such as Salem,
Tamil Nadu.

7. Recent Indian Evidence on App-based Mindfulness
(2021 1*91-2025)

Several recent Indian studies had investigated the feasibility,
design, and effectiveness of digital mindfulness
interventions across healthcare and student populations.
Jaiswal et al. (2024) [*3 had designed and implemented
WellMind, a brief, scalable digital mindfulness and
compassion training app for healthcare professionals; a
cluster randomized controlled trial of the program had been
reported and early outcomes had indicated improvements in
self-reported mindfulness and reductions in burnout
indicators among participants exposed to the app (Jaiswal et
al., 2024) 0%, An online brief mindfulness program
delivered to Indian healthcare workers during pandemic
conditions had been evaluated in a prospective study and
had been reported to decrease stress, anxiety, and depression
while improving quality of life metrics (Pal et al., 2024) 2],
In the adolescent and student arena, a randomized trial of an
online mindfulness program for children and adolescents in
India during the COVID-19 pandemic had been shown to
improve health-related quality of life and reduce emotional
symptoms (1J Pediatrics trial, 2023) 4. Collectively, these
studies had demonstrated that digital mindfulness programs
had been feasible, acceptable, and associated with beneficial
psychological outcomes in Indian samples.

Despite these encouraging findings, heterogeneity had been
present across studies in terms of target populations
(healthcare workers, adolescents, university students),
intervention dose (brief modules vs. multi-session
programs), guidance level (fully self-guided vs. researcher-
facilitated), and outcome measures. Notably, relatively few
studies had targeted nursing students specifically or had
focused on South Indian contexts such as Tamil Nadu,
leaving a geographic and population gap that the present
study had addressed.

8. Critical Comparison: Traditional (Face-to-Face) vs.
Digital Mindfulness Interventions

Both traditional, face-to-face MBIs (e.g., MBSR, MBCT)

and digital MBIs had been widely evaluated, and

comparative strengths and limitations had been identified:

= Accessibility and Scalability: Digital MBIs had been
praised for scalability and 24/7 accessibility; whereas
face-to-face MBIs had been limited by scheduling, cost,
and geographic barriers (Linardon et al., 2019; Jaiswal
etal., 2024) 1523,

= Therapeutic Alliance and Guidance: Traditional
MBIs had offered live instructor feedback, group
support, and richer therapeutic alliance, features that
had supported deeper learning and adherence for some
participants. Digital MBIs had attempted to replicate
guidance through in-app coaching, reminders, and brief
facilitator contacts, but such features had not fully
substituted for live interaction in all cases (Mak et al.,
2018; Jaiswal et al., 2024) 151,

= Dosage and Fidelity: Face-to-face programs had
typically followed standardized curricula (e.g., 8-week
MBSR), ensuring fidelity; digital apps had varied in
session length and structure, producing variable dose-



response effects and heterogeneity across studies
(Sommers-Spijkerman et al., 2016) [*°. Guided digital
programs had tended to yield larger effects than
unguided apps (Sommers-Spijkerman et al., 2016) 351,

= Engagement and Adherence: Digital interventions
had achieved high initial uptake due to convenience,
but long-term adherence had sometimes been lower
than in in-person formats without active facilitation or
engagement design (gamification, reminders) (Schwartz
et al., 2023) U, However, when apps had integrated
persuasion design and brief human support, adherence
and outcomes had improved (Jaiswal et al., 2024;
Linardon et al., 2019) 15231,

= Cost-effectiveness and Reach: On a per-user basis,
digital MBIs had been more cost-effective and easier to
scale across institutions; in low-resource settings typical
of many Indian nursing colleges, app-based delivery
had been particularly attractive (Pal et al., 2024) [?5],

Overall, digital MBIs had been characterized as
complementary rather than purely substitutive: they had
extended reach and convenience while face-to-face
programs had remained valuable for deeper experiential
learning and sustained skills acquisition. Hybrid models
(brief in-person orientation + ongoing app practice) had
been suggested as an optimal approach in several Indian
implementations (Jaiswal et al., 2024; Pal et al., 2024) [2°],

9. Theoretical Underpinnings
The interventions reviewed had been grounded
complementary theoretical frameworks:

in

and app-based exercises had been designed to cultivate
attentional  regulation, body awareness, emotional
regulation, and nonreactivity (Kabat-Zinn, 2013; Brown &
Ryan, 2003) * 171, Outcomes such as reduced reactivity and

improved concentration had been interpreted as
manifestations of enhanced mindfulness capacities.
Stress-Coping Theory (Transactional Model):

Interventions had been framed as shifting appraisal and
coping from maladaptive (rumination, avoidance) to
adaptive strategies (problem-focused coping, cognitive
reappraisal). Mindfulness practice had been posited to
reduce threat appraisal and interrupt ruminative cycles,
thereby lowering perceived stress (Lazarus & Folkman,
1984) [221,

Behavior Change Model: Digital interventions had
explicitly drawn on behavior change principles such as the
Transtheoretical Model (stages of change), Self-
Determination Theory (autonomy, competence, relatedness),
and the Behavior Change Wheel (Michie et al., 2017) 24,
Features like reminders, progress tracking, micro-goals, and
social reinforcement had been designed to increase intrinsic
motivation and habit formation (Jaiswal et al., 2024) 115,

Guided vs. Unguided Mediation Effects: Online MBIs
had been conceptualized to work via multiple mechanisms:
increased mindfulness (attention/awareness), improved self-
compassion, and reduced physiological reactivity. Guided
digital programs (with brief coaching) had been theorized to
amplify these pathways relative to fully self-guided apps
(Sommers-Spijkerman et al., 2016) [,

Mindfulness Theory: Mindfulness had been conceptualized 10. Summary Table: Selected Recent Indian and
as a meta-cognitive skill involving present-moment, International App-based Mindfulness Studies
nonjudgmental awareness. Both traditional MBSR/MBCT (202191-2025)
Table 1: Summarized key studies (Indian studies 2021[191-2025 highlighted).
Author | Country/ . Intervention (format & . -
(Year) Setting Population dose) Design Outcome Measures Key Findings
WellMind app — brief App-based training had been
Jaiswal et India Healthcare mindful/compassion Cluster RCT /| Burnout scales, implemented at scale;
al. (2024) | (healthcare . modules, 5-10 min sessions, digital mindfulness, self- | improvements in mindfulness
[15] . professionals . . . - S
settings) up to 60 sessions over 3 [implementation compassion and reductions in burnout
months indicators had been reported.
. . Healthcare . .
Pal et al. Ir;]dla (mixed workers Online brief MBI (guided | Prospective . PSS, . Stress, anxiety, a.nd depresspn
25| healthcare - - anxiety/depression |had been reduced; quality of life
(2024) ¢ during modules) trial -
workers) - scales, WHO-QOL | had improved postprogram.
pandemic
N - .
Pediatrics . Children & |Online MBI during COVID KIDSCREEN-10, |  HRQOL hadimproved,
. India . - RCT - reductions in emotional
Trial adolescents | — multi-session program emotional symptoms had b q
(2023) 14 symptoms had been reported.
. . - App-based MBIs had yielded
Linardon Australia / Unlver§|ty . S_ystematlc Stress, anxiety, |small-to-moderate reductions in
etal. . | populations | App-based MBIs (varied) |review & meta- . L
231 |[Meta-analysis| . - - depression stress and anxiety; guided apps
(2019) ¢ (international) analysis
performed better.
Commercial apps had been
Schwartz . Randomized RCTs of - associated with modest
. Nonclinical . . Stress, wellbeing, | . . .
etal. | International samoles commercial apps (e.g., | RCTs & trials mindfulness improvements in psychological
(2023) (31 P Calm, Headspace) outcomes; effect sizes varied by
guidance/engagement.
Several Indian studies between 20211% and 2025 have and reported promising feasibility and psychological

tested digital mindfulness in healthcare and student samples
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benefits. A cluster randomized implementation of WellMind



(a brief compassion-and-mindfulness app) for healthcare
professionals reported improvements in self-reported
mindfulness and reductions in burnout indicators (Jaiswal et
al., 2024) B8 A prospective trial of a brief online
mindfulness program for Indian healthcare workers during
pandemic conditions found decreases in stress, anxiety and
depression alongside improved WHO-QOL (Pal et al.,
2024) 2%, An RCT of an online mindfulness program for
children and adolescents in India during COVID-19 showed

improved health-related quality of life and reduced
emotional symptoms (IJ Pediatrics trial, 2023) 14, Recent
smaller studies and program evaluations (including
smartphone app pilots for nursing students) have reported
reductions in anxiety/stress and improvements in sleep and
attention, but heterogeneity in dose, guidance level, and
reporting remains high (Priyadarsini et al., 2024,
Macrynikola et al., 2024) [%8],

Table 2: Selected recent app-based mindfulness interventions (India, 20211°1-2025)

Study (year) |Setting / Population Intervention (format, dose) Design Key outcomes
Jaiswal et al Hgalthcare _ _ WellMind app — brief Cluster RCT / Improved self-report_ed mindfulness;
2024 " | professionals (multi- | mindfulness/compassion modules (5-10 implementation reduced burnout indicators; scalable
site) min); up to 60 sessions over 3 months implementation lessons.

Pal et al., Healthcare workers | Online brief MBI (guided modules; short Prospective trial Reduced stress, anxiety, depression;
2024[25] during pandemic format) P better WHO-QOL postprogram.
1J Pediatrics Children & . . . . Improved HRQoL (KIDSCREEN-
trial, 2023014 adolescents Online MBI during COVID (multi-session) RCT 10); reduced emotional symptoms.

Priyadarsini et
al., 2024[281

Nursing students
(third year; pilot)

SIMBA smartphone meditation app (regular
short sessions)

Significant reductions in anxiety;
improved sleep metrics; promising
usability.

Quasi-experimental
/ pilot

Linardon et al.,
2019121

University students
(international)

App-supported MBIs (varied)

Small-to-moderate reductions in
stress/anxiety; guided apps
outperform unguided.
Paper 2- Salem student

Systematic review
& meta-analysis

Nonclinical / student

Schwartz et al.,
samples

Commercial apps (Calm, Headspace, etc.)

Modest improvements in wellbeing;

Systematic review effect sizes vary by guidance and

202354 (international) engagement.
Paper 2- Salem student
Table 3: Quick comparison of outcome metrics reported (illustrative synthesis)
Study Primary outcome measure Pre — Post effect (summary) Adherence / usability notes

Jaiswal et al., 2024

[15] Burnout scales / mindfulness

Small-moderate improvements in
burnout/mindfulness

Implemented at scale; guided features and brief
facilitation improved uptake.

Pal et al. 2024 [25] PSS, anxiety/depression,

Significant decreases in stress/anxiety;

Prospective study; short guided format increased

WHO-QOL QOL improved completion.
IJ Pediatrics RCT, | KIDSCREEN-10 / emotional | Improved HRQoL; reduced emotional | RCT design; online delivery during pandemic
2023 14 symptoms symptoms improved reach.
Priyadarsini et al., . Significant anxiety reductions in Pilot with strong usability scores; reported sleep
2024 [28] Anxiety scales / sleep nursing sample benefits.

Critical comparison: Traditional (face-to-face) vs Digital

mindfulness interventions

1. Accessibility and scalability

= Digital: High reach (24/7 access), low per-user cost,
easy to scale across multiple institutions — especially
useful where mental-health resources are scarce. This is
repeatedly noted in Indian implementation studies
(Jaiswal et al., 2024; Pal et al., 2024) [?5],

» Traditional:
instructor  availability,
(travel/time costs).

Effective but limited by scheduling,
and geographic barriers

2. Therapeutic alliance and depth of learning

= Traditional: Offers live instructor feedback, group
processes, and richer experiential learning; stronger
therapeutic alliance that can support complex case
discussions.

= Digital: Can replicate some guidance via in-app
coaching, brief facilitator contacts, and prompts, but
cannot fully substitute for live interaction for all
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learners; guided digital formats perform better than
purely unguided apps.

3. Fidelity and dose control
= Traditional: Standardized curricula (e.g.,
MBSR) ensure fidelity.

8-week

= Digital: Wide heterogeneity in session length, content,
and dose; this heterogeneity complicates pooled
estimates of effect. Guided digital programs and hybrid
models improve fidelity.

4. Engagement and adherence

= Digital: High initial uptake but variable long-term
adherence; design features (reminders, gamification,
brief human support) markedly increase sustained
engagement. Indian trials that combined brief
facilitation with app features reported better adherence
(Jaiswal et al., 2024) [,

scheduled
but

and
attendance,

= Traditional: Group commitment
sessions often produce steadier
logistical barriers can reduce reach.



. Effect sizes and outcomes

=  Meta-analyses suggest app-based MBIs produce small-
to-moderate improvements in stress/anxiety, with larger
effects when apps include guidance or human support
(Linardon et al., 2019; Sommers-Spijkerman et al.,
2016) [23 351, Indian app studies show promising effect
signals but are heterogeneous in design and follow-up,
so cautious interpretation is warranted.

Bottom line (practical implication): digital MBIs are
complementary rather than fully substitutive — ideal for
increasing reach and providing just-in-time stress relief;
hybrid implementation (brief in-person orientation + app
practice + light human facilitation) currently appears
optimal for student populations.

Theoretical underpinnings

Mindfulness Theory: Mindfulness is framed as meta-
cognitive, present-moment, nonjudgmental awareness;
training cultivates attentional regulation, body awareness,
emotional regulation and non-reactivity — mechanisms
posited to reduce rumination and physiological stress
reactivity (Kabat-Zinn, 2013; Brown & Ryan, 2003) [+ 17],
Paper 2- Salem student

Stress-Coping (Transactional) Theory: Interventions alter
appraisal and coping: mindfulness reduces threat appraisal
and interrupts rumination, shifting students toward more
adaptive coping strategies (Lazarus & Folkman, 1984) [?21,
Paper 2- Salem student

Behaviour-change frameworks for digital delivery:
Digital MBIs commonly embed behaviour change
techniques (reminders, progress tracking, micro-goals) that
map onto models such as the Transtheoretical Model (stage
progression) and Self-Determination Theory (autonomy,
competence, relatedness). These frameworks help explain
how app features promote habit formation and sustained
practice.

Paper 2- Salem student

Mechanistic synthesis: Across formats, the active pathways
are thought to be increased attention/mindfulness, improved
emotion regulation/self-compassion, and reduced
physiological reactivity. Guided/hybrid formats potentiate
these pathways by combining skill instruction with
accountability.

Critical Gaps Identified

From the recent evidence, several gaps had been identified

and were addressed by the present study:

= Population specificity: Few Indian app-based
mindfulness studies had targeted nursing students
specifically; most had focused on healthcare workers,
adolescents, or mixed university samples (Jaiswal et al.,
2024; 1J Pediatrics trial, 2023) 14151,

= Regional representation: Very limited evidence had
been available from South India (Tamil Nadu)
examining culturally adapted apps for local nursing
cohorts.

= Design heterogeneity: Many studies had varied in
guidance level, intervention dose, and outcome
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measures, making pooled effect estimates challenging;
guided, app-facilitated interventions had typically

shown larger effects (Sommers-Spijkerman et al., 2016)
[35]

= Long-term follow-up: Longitudinal data on sustained
benefits after app exposure had been scarce in Indian
samples (Pal et al., 2024) 2],

* Implementation details: Few published reports had
provided detailed reporting on app usability metrics,
adherence patterns, and qualitative user experience in
Indian contexts.

These gaps had justified the present pre-post experimental
work focused on a culturally adapted mobile mindfulness
intervention for nursing students in Salem, Tamil Nadu,
with explicit measurement of PSS change, app adherence
metrics, and qualitative feedback.

Methodology

1. Study Design

The study had been designed as a pre-post experimental
study aimed at evaluating the effectiveness of a mobile-
based mindfulness intervention on reducing perceived
academic stress among nursing students in Salem, Tamil
Nadu. This design had been considered appropriate because
it allowed the direct comparison of participants’ stress levels
before and after exposure to the intervention. Although
randomized controlled trials (RCTs) had been regarded as
the gold standard in intervention research, the pre-post
design had been chosen due to its feasibility within an
academic setting and its ability to provide initial evidence
regarding the intervention’s effectiveness.

The study had been conducted in selected nursing colleges
in Salem district, Tamil Nadu, which had been chosen
because of their large student intake and the increasing
academic stress reported in the region. The setting had
provided access to students from diverse socioeconomic and
cultural backgrounds, ensuring that the findings reflected
the lived experiences of nursing students in semi-urban
India.

2. Sample

The study population had consisted of undergraduate
nursing students enrolled in Bachelor of Science (B.Sc.)
Nursing programs. A purposive sampling technique had
been employed to select participants who fulfilled the
inclusion criteria. The inclusion criteria had been: (1)
students aged between 18 and 24 years, (2) enrollment as a
full-time nursing student, and (3) ownership of a
smartphone with internet access to install and use the
mindfulness application. Students who had received prior
training in mindfulness, meditation, or yoga practices, as
well as those undergoing psychiatric treatment or taking
stress-related medication, had been excluded from the study
to avoid confounding results.

The sample size had been calculated based on effect sizes
reported in previous studies of digital mindfulness
interventions (Linardon et al., 2019) 1. A minimum of 50
participants had been required to detect a moderate effect
size with 80% power at a 5% level of significance. To
account for possible dropouts, 60 students had been
recruited, of whom all had completed the intervention and
post-assessment.



3. Intervention

The intervention had involved the use of a mobile
mindfulness application, which had been pre-tested and
selected based on its accessibility, language simplicity, and
alignment with mindfulness principles. The app had
included features such as guided meditation sessions of 10
minutes, reflective journaling prompts, daily reminders for
practice, and progress tracking dashboards. Participants had
been instructed to use the app daily for a period of four
weeks, engaging in at least 10-15 minutes of guided
meditation and journaling activities. Adherence had been
supported through app notifications and weekly researcher
check-ins via phone calls.

4. Tools

To measure outcomes, the Perceived Stress Scale (PSS-10)
developed by Cohen et al. (1983) [l had been administered
to participants both before and after the intervention. The
PSS had been widely used and validated across populations,
including Indian contexts, and had demonstrated reliability
with a Cronbach’s alpha of 0.82 in this study. In addition to
stress scores, app usage metrics (frequency of log-ins,
duration of sessions, and number of journaling entries) had
been automatically recorded by the application. A short
usability and satisfaction questionnaire, adapted from the
System Usability Scale (SUS), had also been administered
post-intervention to capture qualitative feedback.

5. Data Analysis

The data collection procedure had been carried out in two
stages. In the first stage, baseline demographic details and
pre-intervention PSS scores had been obtained from
participants through structured questionnaires. The
intervention had then been implemented over four weeks,
during which participants had continued their regular
academic activities along with the mindfulness app usage. In
the second stage, after the completion of the four-week
intervention, the post-intervention PSS scores and usability
feedback had been collected.

Prior to the commencement of the study, ethical approval
had been obtained from the Institutional Ethics Committee
of the participating college. Written informed consent had
been taken from all participants, ensuring confidentiality,
voluntary participation, and the right to withdraw at any
time without academic consequences. The data collected
had been stored securely and anonymized to protect the
privacy of participants.

The data analysis plan had been formulated to assess both
quantitative and qualitative findings. Quantitative data from
the PSS scores had been analyzed using SPSS version 26.

Descriptive statistics such as mean, standard deviation, and
frequencies had been calculated to describe the demographic
profile of participants and baseline stress scores. The
effectiveness of the intervention had been tested using a
paired t-test, and where normality assumptions had been
violated, the Wilcoxon signed-rank test had been planned as
an alternative. Effect sizes (Cohen’s d) had been computed
to determine the magnitude of change. App usage data had
been summarized through frequency distributions, while
qualitative feedback from usability surveys had been
analyzed thematically to identify recurring patterns in
participant experiences.

In summary, the methodology had been designed to ensure
rigor and feasibility, allowing for a comprehensive
evaluation of the mobile mindfulness intervention within the
nursing student population in Salem.

Results

A total of 60 nursing students had been recruited for the
study, of whom all had completed both pre- and post-
intervention assessments. The age of participants had ranged
between 18 and 24 years, with a mean age of 204 + 1.2
years. The majority of participants had been female (83.3%,
n=50), while males had comprised 16.7% (n=10). Most
participants had been first- and second-year undergraduate
nursing students (65%), while the rest had belonged to third
and fourth years (35%). In terms of residence, 60% of
participants had lived in hostels, while 40% had been day
scholars.

Table 4: Demographic Characteristics of Participants (N=60)

Variable Category | Frequency (n) | Percentage (%)
Age (years) 18-20 38 63.3
21-24 22 36.7
Gender Female 50 83.3
Male 10 16.7
Year of Study | 1st-2nd year 39 65.0
3rd—4th year 21 35.0
Residence Hostel 36 60.0
Day scholar 24 40.0

1. Pre-Intervention Stress Scores

Before the intervention, participants had reported moderate
to high levels of perceived stress as measured by the
Perceived Stress Scale (PSS-10). The mean pre-test score
had been 26.1 + 4.8, with scores ranging from 18 to 34.
Female students had reported slightly higher mean stress
scores (26.4 + 4.7) compared to males (24.8 £ 5.1), although
this difference had not been statistically significant (p >
0.05).

3.0

1.5}

Number of Students

1.0

0.5

12.5 15.0 17.5

20.0
Stress Score Range

22.5 25.0 27.5 30.0 32.5

Fig 1: Distribution of Pre-Intervention Stress Scores
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2. Post-Intervention Stress Scores

After four weeks of using the mindfulness application, a
significant reduction in stress levels had been observed. The
mean post-test PSS score had been 20.3 £ 4.2, with scores

ranging from 12 to 29. This represented a mean reduction of
5.8 points.

The reduction in stress had been evident across both genders
and year groups, with hostel residents showing a slightly
greater decrease in stress levels compared to day scholars.

Table 5: Comparison of Pre- and Post-Intervention PSS Scores (N=60)

Group Pre-test Mean + SD | Post-test Mean + SD | Mean Difference |t-value|p-value| Effect Size (Cohen’s d)
Total sample 26.1+4.38 20.3+4.2 5.8 8.92 | <0.001 0.85 (large)
Female (n=50) 26.4+4.7 20.6 £4.3 5.8 7.94 | <0.001 0.82
Male (n=10) 248+5.1 19.1+3.9 5.7 3.42 | 0.007 0.90
Hostel residents (n=36) 26.5+4.6 20.1+£40 6.4 7.36 | <0.001 0.88
Day scholars (n=24) 255+5.0 20.7+45 4.8 4.21 |<0.001 0.77

3. Effect Size and Statistical Significance

A paired t-test had revealed that the reduction in PSS scores
from pre- to post-intervention had been highly significant
(t=8.92, p<0.001). The Cohen’s d effect size of 0.85 had
indicated a large effect, suggesting that the intervention had
been strongly effective in reducing academic stress.

4.  App Usage Metrics

Usage data extracted from the mindfulness application had
indicated strong adherence among participants. On average,
students had logged into the app 25.6 times (+4.2) during
the 28-day intervention period, which had corresponded to
91.4% adherence. The average daily meditation time had
been 12.8 minutes (x£3.1), and journaling features had been
used by 70% of participants at least three times per week.

Weekly App Usage Patterns (Log-ins and Average Session Duration)
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Fig 5: Weekly App Usage Trends depicts engagement increase in logins and session durations across four weeks.

5. User Feedback and Experience

Qualitative feedback had been gathered through open-ended
questions. Participants had reported that the application had
helped them "calm down before exams," "improve sleep
quality," and "develop positive self-reflection habits." A few
challenges had also been highlighted, such as occasional
technical glitches and difficulty maintaining consistency
during exam weeks. On the System Usability Scale (SUS),
the application had received an average score of 82/100,
which had fallen into the “excellent usability" range.

6. Summary of Key Findings

The majority of nursing students had reported moderate to
high stress before the intervention. The mindfulness app had
resulted in a significant reduction in stress scores, with a
large effect size. Adherence levels had been high, with over
90% of recommended sessions completed. Students had
expressed positive experiences, highlighting improved
concentration, relaxation, and emotional balance. Minor
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challenges had included app glitches and inconsistency
during high academic workload periods.

7. Qualitative Feedback Themes

In addition to quantitative findings, participants’
experiences with the mobile-based mindfulness application
had been explored through open-ended responses collected
at the end of the intervention. Content analysis had been
carried out, and responses had been grouped into four major
themes with subthemes.

Theme 1: Emotional Regulation and Stress Reduction
1.1: Improved Calmness and Relaxation: Participants had
frequently described that regular use of the mindfulness app
had brought a sense of calmness. Many had noted that
guided breathing exercises and meditation sessions had
reduced racing thoughts before examinations.
= “] had felt much calmer after using the app at night,
which had helped me fall asleep faster.” (Female, 2nd

year)



= “The daily reminders had made me take 10 minutes for
myself, which had reduced my tension before classes.”
(Male, 1st year)

Interpretation: The app had facilitated stress regulation by
creating structured relaxation opportunities, which had been
particularly valued during academic pressure.

Theme 2: Cognitive Benefits and Academic Focus

2.1: Improved Concentration and Study Habits: Several

students had reported enhanced focus and productivity.

They had expressed that mindfulness sessions had reduced

distractions, allowing them to concentrate better on lectures

and self-study.

= “After practicing mindfulness, | had been able to sit
longer with my books without getting restless.”
(Female, 3rd year)

2.2: Positive Thinking and Motivation: The journaling
feature had encouraged students to reframe negative
thoughts into positive ones. This had been perceived as
motivating, especially during clinical postings.
e  “Writing down what I had achieved daily had made
me feel more positive and less overwhelmed.”
(Female, 1st year)

Interpretation: The intervention had played a dual role in
cognitive enhancement—supporting concentration while
promoting optimism.

Theme 3: Behavioural and Lifestyle Changes
3.1: Improved Sleep Patterns: Many participants had
indicated that app usage before bedtime had improved sleep

quality. They had experienced fewer late-night anxieties and

better morning freshness.

= “| had slept better after doing the breathing exercise
before bed.” (Male, 2nd year)

3.2: Routine Formation and Habit Building: Daily

reminders and gamification features had encouraged

regularity. Several participants had stated that the

intervention had been their first exposure to a “structured

wellness routine.”

= “The app had made me more disciplined to take a short
break for mindfulness every evening.” (Female, 4th

year)

Interpretation: Beyond stress, the app had contributed to
healthier routines, indirectly influencing well-being.

Theme 4: Barriers and Challenges

4.1: Technical Limitations: A few participants had

mentioned occasional glitches, including login issues and

slow app responses during peak usage.

= “Sometimes the app had not loaded properly, which had
frustrated me.” (Female, 2nd year)

4.2: Time Management During Exams: Some students

had found it difficult to remain consistent during

examinations, when academic workload had been high.

= “During exams, | had skipped sessions even though |
knew it would help me.” (Female, 3rd year)

Interpretation: While overall feedback had been positive,
challenges had highlighted the need for flexible and
technically robust design for sustained adherence.

Table 6: Summary of Qualitative Themes and Subthemes

Theme Subthemes

Key Insights

Emotional Regulation & Stress Reduction

Calmness and relaxation

App had reduced anxiety and provided structured stress relief

Cognitive Benefits & Academic Focus

Concentration, positive thinking

Improved focus, optimism, and academic productivity

Behavioural & Lifestyle Changes building

Sleep improvement, routine

Better sleep hygiene and development of consistent mindfulness
habits

Barriers & Challenges

lapses

Technical issues, exam-time

App glitches and difficulty maintaining usage during high
academic workload

Discussion

1. Interpretation of Findings

The study had demonstrated that a mobile-based
mindfulness intervention had significantly reduced
perceived academic stress among nursing students in Salem.
The pre-post analysis using the Perceived Stress Scale (PSS)
had revealed a substantial decrease in mean stress scores
after the intervention, with a medium-to-large effect size.
This suggested that mindfulness practice delivered through
digital platforms had been effective in mitigating stress.
These findings had been consistent with prior evidence that
mindfulness techniques enhanced emotional regulation and
stress coping among healthcare students (Daya & Hearn,
2018; Kabat-Zinn, 2015) [ 81,

Qualitative feedback had further highlighted improved
calmness, better sleep quality, and enhanced concentration.
Participants had reported feeling more disciplined and
optimistic, suggesting that the intervention had extended
beyond stress reduction to foster behavioral change.
However, technical barriers and time-management
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challenges during examinations had been perceived as
limiting factors.

2. Comparison with Prior Studies

The results had aligned with global findings, where
mindfulness-based interventions (MBIs) had shown stress
reduction among medical and nursing students. A study in
the United States had reported that an 8-week mindfulness
program reduced stress and burnout among nursing
undergraduates (van der Riet et al., 2018) &1, Similarly, an
Indian study by Sharma and Rush (2019) [F2 had
demonstrated improved resilience and emotional well-being
among nursing trainees who practiced mindfulness
meditation.

The integration of mobile health (mHealth) applications had
also mirrored international findings. For instance, Yang et
al. (2019) B8 had reported that app-based mindfulness
interventions were as effective as in-person programs in
improving mental well-being. In the Indian context, Singh et
al. (2020) ® had noted that smartphone-based guided



meditation had reduced anxiety and stress among university
students, supporting the present study’s results.

3. Impact of Digital Tools in Nursing Education

The intervention had indicated that digital mindfulness tools
could be integrated into the nursing education system to
reduce academic stress, which had been a persistent issue.
Nursing students often experienced higher stress levels
compared to students in other disciplines due to clinical
training, academic workload, and emotional demands of
caregiving (Pulido-Martos et al., 2012) B9 By providing
portable, accessible, and user-friendly interventions, mobile-
based mindfulness applications had served as an innovative
coping resource for the current generation of nursing
students.

4. Advantages and Challenges of mHealth in Stress
Management

The use of mobile applications had provided distinct
advantages, such as flexibility, anonymity, and continuous
availability, which had been appreciated by participants.
The gamification features and reminders had reinforced
adherence and habit formation, which had been critical in
behavior change (Michie et al., 2017) 241,

However, challenges had also emerged. Technical glitches,
occasional lack of internet connectivity, and reduced
engagement during examinations had posed barriers. These
findings had mirrored prior research where technological
disruptions and motivation lapses were identified as limiting
factors in mHealth interventions (Bakker et al., 2016) [,

5. Regional and Cultural Relevance

The effectiveness of the intervention had underscored the
cultural adaptability of mindfulness in India. Although
mindfulness originated from Eastern traditions, its digital
adaptation had been embraced by Indian nursing students,
reflecting cultural familiarity. Furthermore, the collectivist
culture in India had emphasized emotional regulation and
self-discipline, which had resonated with the principles of
mindfulness (Keng et al., 2011) 291,

In Salem, Tamil Nadu, students had been receptive to
technology-driven mental health support due to high
smartphone penetration and comfort with mobile
applications. This highlighted the potential for scaling
mindfulness interventions across other educational
institutions in South India.

6. Theoretical Alignment

The findings had supported the Mindfulness Theory, which
posited that cultivating non-judgmental awareness of the
present moment reduced emotional reactivity and improved
coping (Brown & Ryan, 2003) ™. Nursing students who
practiced mindfulness through the app had reported greater
calmness and concentration, confirming the role of
attentional regulation.

The Stress-Coping Theory (Lazarus & Folkman, 1984) [?2]
had also been validated. The intervention had shifted coping
mechanisms from avoidance and rumination to active
relaxation and positive reframing. The journaling feature
had promoted cognitive reappraisal, aligning with
theoretical assumptions.

7. Implications for Curriculum and Policy
The study had highlighted that digital mindfulness tools
could complement traditional academic support services in
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nursing education. At the student level, consistent app usage
had been recommended to foster stress management habits.
At the faculty level, promoting digital interventions had
been suggested to encourage engagement and normalization
of mental health practices. At the institutional level,
integration of mindfulness programs into the nursing
curriculum had been recommended to build resilience and
reduce burnout risk.

These implications had been particularly relevant in post-
pandemic education, where hybrid learning environments
had amplified stress levels and necessitated scalable digital
solutions (Son et al., 2020) (361,

Conclusion and Recommendations

The present study had demonstrated that a mobile-based
mindfulness intervention had been effective in reducing
academic stress among nursing students in Salem, Tamil
Nadu. Through both quantitative and qualitative findings, it
had been evident that the intervention not only reduced
perceived stress levels but also enhanced emotional well-
being, concentration, and  self-regulation  among
participants. The statistically significant decrease in stress
scores had reflected the tangible impact of digital
mindfulness practices, while qualitative narratives had
highlighted improvements in sleep, optimism, and personal
discipline.

The findings had aligned with previous international and
national research, thereby confirming that mindfulness-
based interventions, when adapted into mobile health
platforms, had been a promising tool for stress management
in healthcare education. Given that nursing students were
highly vulnerable to academic and clinical stressors, the
availability of a flexible and accessible mobile-based
intervention had addressed a critical gap in mental health
support.

From a practical perspective, the study had suggested
several implications. At the individual level, consistent use
of mobile mindfulness applications had improved coping
skills and resilience. At the educational level, integration of
mindfulness-based digital modules into nursing curricula
had been recommended to mitigate the long-term risk of
burnout and attrition. At the policy level, the findings had
underscored the need for higher education institutions to
promote mental health interventions that were both scalable
and culturally adaptable.

Nevertheless, the study had certain limitations. The
relatively small sample size and single-institution focus had
restricted the generalizability of findings. Technical
challenges, such as internet connectivity issues, had also
affected some participants’ engagement. Additionally, the
short intervention period had limited the assessment of long-
term benefits of the mindfulness practice. Despite these
constraints, the study had provided robust preliminary
evidence for the effectiveness of mobile-based mindfulness
interventions among nursing students in India.

Future research had been recommended to include larger
and more diverse samples, multi-institutional collaborations,
and longer follow-up durations to assess sustained impacts.
Comparative studies between mobile-based interventions
and traditional face-to-face mindfulness training could

further clarify effectiveness across delivery formats.
Incorporating advanced features such as artificial
intelligence—driven  personalization, gamification, and

culturally tailored content could also enhance adherence and
engagement.



In conclusion, the study had established that mobile-based
mindfulness interventions had been an effective, accessible,
and culturally adaptable approach to managing academic
stress among nursing students in Salem. By combining
technological innovation with evidence-based mindfulness
practices, the intervention had offered a sustainable pathway

to enhance mental

health and resilience in nursing

education. The findings had contributed significantly to the
growing body of evidence supporting digital mental health

strategies and had opened avenues for

integrating

mindfulness into the core of healthcare education and
practice.
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