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ABSTRACT

Background: Mobile health (mHealth) technologies, especially mindfulness-based applications, have
emerged as promising interventions to address barriers to traditional therapy such as accessibility, cost,
and stigma. Objective: To systematically map and evaluate existing mindfulness-based mobile
applications and their impact on mental health outcomes. Methods: A systematic search of PubMed,
Scopus, and CINAHL was conducted for studies published between 2008 and 2024. Inclusion criteria
included studies evaluating Mindfulness Mobile Apps targeting mental health, published in English, and
employing various methodologies. Data extraction encompassed app features, intervention outcomes,
and methodological quality, appraised using the Joanna Briggs Institute tools. Results: In this study 10
out of 215 records met the inclusion criteria. Interventions ranged from mindfulness meditation apps like
Headspace and Calm to cognitive-behavioural therapy-integrated tools. Outcomes assessed included
stress reduction, enhanced mindfulness, improved well-being, and reduced depressive symptoms.
Randomised Controlled Trials (RCTs) consistently reported significant improvements in stress and
mindfulness, while quasi-experimental studies showed variability in effect sizes due to methodological
limitations. Most apps demonstrated strong usability and efficacy in reducing psychological distress,
with intervention durations ranging from one week to three months. Conclusion: Mindfulness-based
mobile applications offer scalable, accessible solutions to improve mental health. Future research should
focus on long-term outcomes and diverse populations to maximise the impact of these digital
interventions.

Keywords: Digital Interventions; Mental Health; mHealth; Mindfulness; Mobile Applications;

INTRODUCTION

Mental health disorders, including anxiety and depression, are widespread global health issues that
profoundly affect individuals' quality of life and productivity (WHO, 2022). While traditional therapeutic
approaches such as Cognitive-Behavioural Therapy (CBT) have proven effective in treating these conditions
(Cuijpers et al., 2022). Several barriers—such as limited accessibility, high costs, and societal stigma often
prevent individuals from seeking or receiving adequate mental health care (Kazandjian, 2025). In response,
there is increasing interest in utilising mobile health (mHealth) technologies to deliver mental health
interventions, particularly mindfulness-based applications. These apps have demonstrated efficacy in
alleviating symptoms of anxiety and depression while enhancing overall mental well-being (Flett ez al.,
2020;Ruetal.,2025).

Mindfulness, defined as the practice of maintaining nonjudgmental awareness of thoughts, emotions,
and present-moment experiences, has been incorporated into various therapeutic models to address mental
health challenges (Kabat-Zinn, 2012). Interventions such as Mindfulness-Based Stress Reduction (MBSR)
and Mindfulness-Based Cognitive Therapy (MBCT) have shown significant success in reducing symptoms
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of anxiety and depression (Maddock & Blair, 2023). The proliferation of smartphone technology has enabled
the development of mobile applications that deliver mindfulness training, offering scalable and accessible
mental health support (Torous et al.,2020).

New studies show that smartphone apps that promote mindfulness can have a positive impact on
people's mental health. For example, Huberty ef al. (2019) showed that compared to a control group,
employees who used a mindfulness mobile app for consumers had far less stress and more well-being.
Similarly, Fish and Saul (2019) discovered that college students' depressed symptoms were significantly
reduced when they used gamified mobile mindfulness meditation software. Bostock e al., (2019) found that
mindfulness meditation software reduced stress and improved mental health when used in the workplace.
The ability of mindfulness apps to reduce anxiety, sadness, and stress across varied demographics was further
supported by a comprehensive study by Ford ef al. (2020). It was found by Economides ef al., (2018) that
mindfulness therapies delivered through mobile devices improved participants' ability to control their
emotions and overall mental health. The COVID-19 pandemic was a time when mindfulness applications
were very useful, as pointed out by Diana and Noviekayati (2021), who also noted the apps' scalability and
accessibility as means of dealing with mental health issues. A recent synthesis by Pan and Rafi (2025) also
supports these findings, highlighting that culturally adapted mindfulness applications show promise in low-
and middle-income countries, including Indonesia.

Although some studies have shown encouraging results, few have provided a thorough evaluation of the
current state of mindfulness-based mobile therapies and how well they work in different settings and
demographics. A scoping review is necessary to investigate the current state of mindfulness mobile apps,
including their features, intervention, intended users, and results. A more effective intervention may be
developed with the help of this review, which would also help to fill up research gaps and direct future studies.
Consequently, the purpose of this research is to offer a synopsis of mindfulness-based mobile apps and
assessments of their efficacy in fostering psychological well-being.

METHODOLOGY
Study Design

This study employed a scoping review methodology based on the framework proposed by Arksey &
O'malley, 2007) and further refined by Levac, Colquhoun and O'Brien (2010) and the Joanna Briggs Institute
(Peters et al., 2020). The scoping review aimed to systematically map the available literature on mobile
mindfulness applications for enhancing mental health among students, identify research gaps, and provide an
overview of intervention effectiveness: (1) identifying the research topic, (2) searching for relevant studies,
(3) selecting appropriate studies, (4) extracting data, and (5) summarising and presenting findings. The
review was conducted and reported according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) checklist (Triccoetal.,2018).

Thereview was guided by the following questions:

1. What mobile-based mindfulness applications have been developed to improve mental health among
students?

2. How has the effectiveness of these applications been evaluated in the literature?
Search Strategies

The study adopted a systematic search approach to achieve its objectives, using keywords such as
"mobile app", "mindfulness", "mental health", "stress", "psychological well-being", and "student" to target
three primary areas of interest. Relevant articles were retrieved from PubMed (MEDLINE), Scopus, and
CINAHL databases, focusing on publications from January 2008 to January 28, 2024. The selected studies
were organised using the RefWorks citation management tool, with duplicate entries removed during a

detailed review of titles and abstracts by two independent researchers. In cases of disagreement or
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uncertainty about a study's eligibility, the full text was carefully reviewed to facilitate a final decision. The
researchers compared their evaluations and resolved discrepancies through discussion to ensure agreement.
Only studies that passed the initial title and abstract screening proceeded to a comprehensive review for
inclusion.

Inclusion and Exclusion Criteria

The following were the study's inclusion criteria: 1) research on college, health, and medical students'
mental health through mobile app interventions; 2) articles published in English between 2008 and 2024; and
3) publications with a focus on the English language. Research concentrating on methodology, publications
in languages other than English, review articles, and studies employing mobile applications that use e-
consultation or video conferencing as an intervention were all deemed ineligible.

Data Extraction

Collaboratively, the study team determined which variables needed to be retrieved and created a data
graphing form. The article provides an overview that covers the following: initial author, publication year,
study design, study location, and patient population characteristics. It goes on to describe the intervention in
depth, including its goals, the main functions of the mobile app, the method of delivery, the data collected, the
outcomes that were analysed, and the study's conclusions.

Quality Appraisal

The quality and reliability of the evidence were ensured by critically evaluating studies using the critical
appraisal techniques of the Joanna Briggs Institute (JBI) (Aromataris et al., 2022). These studies utilised
randomised controlled trials (RCTs), quasi-experimental designs, and other assessment methodologies. A
thorough review of the evidence was ensured by evaluating the included studies for reliability and quality
using the critical appraisal techniques of the Joanna Briggs Institute (JBI) (Aromataris et al., 2022). Study
design, sample size, intervention details, outcome metrics, and possible biases were all part of the
methodological considerations used in this evaluation. Resolving evaluation disparities among team
members through organised consensus discussions improved reliability. Using Cohen's kappa coefficient to
evaluate the agreement amongst reviewers, an inter-rater reliability analysis was done to further confirm the
evaluation method (McHugh, 2013). In order to reach a consensus, studies that had scores that were
inconsistent were re-evaluated.

Data Analysis

An approach known as thematic synthesis was utilised in the data analysis process in order to classify
and explain the findings that were associated with mindfulness mobile applications and the impact that they
have on mental health. According to Thomas and Harden (2008), the extracted data were subjected to a
comprehensive assessment in order to uncover recurrent patterns, themes, and gaps Channel gaps in the
existing literature. For the purpose of providing insights on the effectiveness of mindfulness applications,
descriptive statistics were used to summarise quantitative data sources, where those sources were available.

RESULTS
Searching Results

This PRISMA flowchart illustrates the process of identifying, screening, and including studies for review
(Figure 1). The initial search identified 215 records from databases, with no records retrieved from other
registers. Following this, 190 records underwent screening, resulting in the exclusion of 75 records that did
not meet the inclusion criteria. During eligibility evaluation, 40 reports were excluded due to various
reasons: 17 did not use mobile apps, 5 were pilot studies, 3 were qualitative studies, and 5 were protocol
interventions. Ultimately, 10 studies met the criteria and were included in the final review, with no additional
reports identified.
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Figure 1: PRISMA 2020 Flow Diagram Depicting the Selection Process for a New Systematic Review
Based Solely on Database and Registry Searches

Quality of Study

Several studies, such as those conducted by Bruhns ez al. (2021); Chu et al. (2022); Orosa-Duarte et al.
(2021); and Plotkina, Valentini and Casteran (2025), demonstrated high methodological rigour. These studies
incorporated robust randomisation procedures, well-defined control groups, and clearly articulated outcome
measures. While sample sizes varied, most were sufficiently powered to detect meaningful differences,
thereby enhancing the reliability and validity of their findings.

In contrast, studies by Zawadzki ef al. (2025) employed experimental designs without full
randomisation. Although these designs offered valuable insights, they were subject to potential biases related
to group allocation and participant variability. The interventions examined across the studies were diverse,
ranging from mindfulness-based techniques (e.g., Headspace, Calm) to structured mindfulness and cognitive-
behavioural therapy (CBT) approaches (e.g., MCT and More, My Student Mindfulness App). Intervention
durations spanned from one week to three months, with longer durations generally associated with more
robust outcomes.

Most studies utilised validated assessment tools to evaluate stress, mindfulness, and related mental health
outcomes. For instance, Huberty et al. (2019) and Simpson (2024) focused on stress reduction and
improvements in mindfulness, while others, such as Flett ez al. (2020), incorporated additional metrics like
resilience and college adjustment. Across the studies, mobile applications consistently demonstrated positive
effects on mental health, including reductions in stress, improved mindfulness, and enhanced coping abilities.
However, the magnitude of these effects often varied depending on app features, user engagement, and
intervention duration. While most randomised controlled trials (RCTs) exhibited strong methodological
quality, some quasi-experimental studies had limitations, including small sample sizes and shorter
intervention periods, which may limit the generalisability of their findings.
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To further ensure reliability, Cohen’s kappa coefficient was calculated to measure inter-rater agreement
during the appraisal process. The results indicated substantial agreement, with kappa values ranging from
0.75t0 0.90, affirming the consistency and rigor of the evaluation.

Main Finding

Table 1 provides an overview of the included studies, summarising study design, sample characteristics,
intervention outcomes, and durations. Most studies employed randomised controlled trial designs, ensuring
robust methodological rigour. Samples ranged from 45 to 400 participants, primarily comprising university
students, healthcare students, and student pharmacists. Outcomes measured included stress, mental well-
being, burnout, self-compassion, mindfulness, and other psychological parameters. Intervention durations
varied, with periods ranging from one week to three months. For instance, Chu et al., (2022) investigated a
mindfulness mobile application for six weeks, while Flett ez al., (2020) extended their intervention to three
months.

Table 1: Characteristics of Included Studies

|Authors, Year Study Design Sample Outcome Measures Intervention
Duration
Chu et al., (2022) Randomized, longitudinal, 56 student pharmacists  |Stress, burnout, and mindfulness 6 weeks
controlled

Plotkina, Valentini & Randomized Controlled 64 university students Mental well-being and coping 8 weeks

Casteran, (2025) Trial abilities

Bruhns ef al., (2021) Randomized Controlled 400 students Depressive symptoms, self- 4 weeks
Trial esteem

Orosa-Duarte  efal .,|Single-blind, Randomized 168 healthcare students Anxiety, empathy, self- 8 weeks

(2021) Controlled compassion, mindfulness

Flett et al., 2020) Pragmatic, randomized 250 first-year university Distress, college adjustment, 3 months

controlled students resilience

O’Daffer et al., (2022) Experimental Study 208 undergraduate students Stress 40 days

Gonzales (2022) Experimental Study 88 medical students Stress 30 days

Huberty et al., (2019) Randomized, waitlist- 88 undergraduate students Stress 8 weeks

controlled trial

ILyzwinski ef al., (2019) | Randomized Controlled | 90 undergraduate students | Weight behaviours, weight, and 1 week
Trial (n=45 per group) stress

Simpson, (2024) Randomized Controlled 88 medical students Perceived stress, mindfulness, 30 days
Trial well-being

Table 2 illustrates the content and outcomes of the mindfulness-based mobile applications assessed.
Commonly used apps included Headspace, Calm, and other mindfulness tools. These applications generally
incorporated mindfulness meditation practices, cognitive behavioural therapy (CBT), and stress management
techniques.

Stress Reduction

Multiple studies demonstrated significant reductions in stress levels among participants. For instance,
O'Daffer et al. (2022) observed notable stress decreases among students using the Headspace app. Similarly,
Simpson (2024) reported significant interactions between time and treatment group for perceived stress and
well-being.

Enhanced Coping and Well-being

Over the course of eight weeks, Plotkina, Valentini and Casteran (2025) showed that the Balloon app
dramatically enhanced both the mental well-being and the ability to cope with stressful situations. The results of
this study are consistent with those obtained by Orosa-Duarte et al. (2021), who discovered that a mindfulness
app efficiently reduced anxiety and promoted self-compassion.

Improved Mindfulness and Self-Compassion

Huberty ef al., (2019) highlighted the effectiveness of the Calm app in enhancing mindfulness and self-
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compassion among stressed college students. Additionally, Lyzwinski ef al. (2019) demonstrated that the My
Student Mindfulness App significantly improved mindfulness and emotional regulation.

Reduction in Depressive Symptoms

Bruhns et al., 92021) found that a self-help smartphone app integrating CBT and mindfulness reduced
depressive symptoms among students compared to a waitlist control group.

Impact on College Adjustment and Resilience

Flett et al., (2020) emphasised the positive impact of mindfulness meditation apps, particularly
Headspace, in improving college adjustment and resilience.

Table 2: Mobile Application Content and its Effectiveness

|Authors, Year Application Content Findings
Name
Chu et al., (2022) Headspace Mindfulness-based techniques Daily use of the mindfulness app significantly enhanced
(Mindfulness App) student pharmacists' mindfulness, reduced stress, and
alleviated burnout.
Plotkina, Valentini | Balloon (G+J | Custom mindfulness training covering | The app effectively enhanced users' mental well-being
& Casteran, (2025)(Innovation GmbH)| stress management, meta-cognition, and coping strategies.
self-care, and compassion
Bruhns ef al., MCT&More Cognitive behavioral therapy, The app showed efficacy in reducing depressive
(2021) mindfulness, acceptance commitment | symptoms in students compared to a waitlist control
therapy, and metacognitive training group.
Orosa-Duarte (et Mindfulness- - Comparable effectiveness to IMBP inreducing anxiety
al., 2021) Based App while fostering self-compassion and mindfulness
among healthcare students.
Flett et al., (2020) Headspace Audio-guided mindfulness meditation | Frequent app users reported reduced psychological
distress (-5 points) and improved college adjustment
scores (+10 points) compared to non-users.
O’Daffer et al., Headspace, Mandatory 10-day meditation, optional |Participants using Headspace experienced greater stress
(2022) Smiling Mind 30-day continuation reduction than those using Smiling Mind.
Gonzales (2022) Headspace Audio-guided mindfulness meditation Stress reduction levels were similar between the
intervention group and the waitlist control group after
30 days and at a 60-day follow-up.
Huberty et al., Calm Stress, mindfulness, and self- The Calm app effectively reduced stress and improved
(2019) compassion training mindfulness and self-compassion in stressed college
students.
(Lyzwinski et al., My Student  [MBSR techniques, including body scan,| The app group showed significantly reduced stress,
2019) Mindfulness App |breathing exercises, and loving-kindness| emotional eating, and improved mindfulness compared
meditation to a behavioral self-monitoring electronic diary.
Simpson (2024) Headspace Audio-guided mindfulness meditation Significant improvements were noted in perceived
stress and well-being due to interactions between
intervention time and treatment group.

DISCUSSION

The findings of this study highlight the growing utilisation of mindfulness-based mobile applications in
mental health interventions, notably for the purpose of stress management and the enhancement of
psychological well-being. Recent studies have provided valuable insights into the effectiveness of digital
mental health interventions among university students, healthcare trainees, and pharmacy students, reinforcing
evidence across various contexts. For instance, a systematic review by D'Adamo ef al. (2023) examined the
reach and uptake of digital mental health interventions based on cognitive-behavioural therapy for college
students, highlighting their potential benefits. Additionally, a study by Lattie et al. (2021) evaluated the
effectiveness of a self-guided mobile app platform for college student mental health, demonstrating positive
outcomes. Spijkerman, Pots and Bohlmeijer (2016) confirmed through meta-analysis that online mindfulness
interventions effectively reduced stress and enhanced mindfulness and self-compassion. For example,
Linardon ef al. (2019) discovered that smartphone-based mindfulness interventions significantly improved
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psychological well-being. Spijkerman, Pots and Bohlmeijer (2016) also identified that online mindfulness
interventions were effective in reducing stress. This study, in contrast to the reviews that came before it,
incorporates research that was published up until the year 2023, with a particular emphasis on mobile
applications rather than more general digital interventions. There is a rising dependence on commercially
available platforms for mental health support, which is shown in the increased use of apps such as Headspace
and Calm. Furthermore, this analysis illustrates the variety in intervention durations and outcomes,
highlighting the significance of adapting interventions to the specific needs and settings of individual users.

The majority of the included studies employed randomised controlled trial (RCT) designs, which are
widely regarded as the gold standard for evaluating intervention efficacy (Juszczak et al., 2019). Sample sizes
ranged from 45 to 400 participants, providing sufficient statistical power in most cases. However differences
in intervention durations—spanning from one week to three months—present challenges in assessing long-
term versus short-term effects. For example, Chu et al. (2022) observed significant reductions in stress and
improvements in mindfulness over a six-week intervention using a mindfulness app, while Flett et al. (2020)
reported comparable outcomes over a three-month period. These findings highlight the need for more
consistent intervention durations to enable stronger comparative analyses.

Mobile applications such as Headspace and Calm demonstrated effectiveness in reducing stress, fostering
self-compassion, and enhancing overall mental well-being (Borg, 2023; O'Daffer et al., 2022). These apps
often integrate mindfulness meditation, cognitive behavioural therapy (CBT) techniques, and stress
management strategies, which align with existing evidence supporting the efficacy of these approaches in
mitigating psychological distress (Hofmann e al., 2010). Nonetheless, differences in content delivery and user
engagement levels may influence the observed outcomes. Positive results, including decreased burnout and
improved mindfulness, emphasise the relevance of these interventions in high-stress settings, such as among
healthcare students. For instance, Flett e a/. (2020) highlighted the importance of sustained app engagement in
enhancing self-compassion and reducing psychological distress. These findings align with the broader
literature supporting digital mental health interventions, particularly for individuals with limited access to
traditional therapy (Harrer et al., 2019).

The widespread adoption of mindfulness-based mobile apps presents a scalable and accessible solution
for mental health challenges, particularly for underserved populations. This is particularly pertinent in
academic and healthcare environments, where stress and burnout are widespread (Dyrbye, Thomas &
Shanafelt, 2006). The findings of this study underscore the clinical value of these applications in improving
psychological well-being (Strauss ef al., 2023). For healthcare providers, mindfulness apps represent a cost-
effective and scalable method to manage stress and prevent burnout in high-pressure environments.
Incorporating tools like Headspace or Calm into workplace wellness initiatives could help alleviate stress and
enhance productivity (Borg, 2023; Chipps, 2024). Furthermore, these apps provide an alternative for
individuals facing barriers to traditional mental health services, such as stigma, cost, or geographic limitations.
Future clinical guidelines should consider integrating mobile mindfulness applications as complementary
tools for mental health promotion and stress management.

Mindfulness-based mobile applications hold significant potential for enhancing mental well-being and
stress management among diverse populations, making them a valuable resource in nursing practice. Nurses
can integrate these tools into patient care plans to promote mindfulness, reduce stress, and support mental
health in both clinical and community settings. Additionally, these applications can serve as accessible, cost-
effective adjuncts to traditional nursing interventions, particularly for patients with limited access to mental
health services. To maximise their impact, nurses can advocate for and participate in the development of
culturally adapted versions of these applications for non-English-speaking populations. Training programmes
for nurses on how to effectively recommend and support the use of mindfulness-based applications can further
enhance their integration into care. By embracing technology-driven interventions, nursing professionals can
contribute to a more holistic, patient-centred approach to mental health care.

Limitation

Despite these promising outcomes, this review has notable limitations. The heterogeneity of study

132 | VOL. 16, Issue - Supplementary 2 April 2025 | THE MALAYSIAN JOURNAL OF NURSING



Mindfulness Mobile Application on Mental Health m

designs, populations, and intervention durations complicates direct comparisons and limits generalisability.
For instance, while some studies focused on university students, others targeted healthcare professionals,
resulting in differences in baseline stress levels and mental health needs. Additionally, the reliance on self-
reported outcomes, such as stress and mindfulness, may introduce response bias. The short duration of certain
interventions, such as one-week programmes, also raises questions about their long-term effectiveness. Lastly,
excluding non-English studies may have omitted valuable research from non-English-speaking regions.

CONCLUSION

Mindfulness-based mobile applications provide a promising avenue for improving mental well-being,
stress management, and mindfulness across diverse populations. The reviewed studies demonstrate their
effectiveness, scalability, and accessibility. Future research on mindfulness-based mobile applications should
delve into their potential for integration with emerging technologies, such as artificial intelligence and virtual
reality, to create more personalised and immersive user experiences. Additionally, examining their
effectiveness across various demographic groups, including underserved and high-risk populations, will
provide insights into reducing health disparities. Investigating the role of cultural adaptations and language
localisation in enhancing engagement and outcomes will be crucial in extending their global applicability.
Longitudinal studies focusing on sustained behavioural changes and their impact on mental health metrics will
further validate their long-term benefits. Collaboration between technology developers, mental health
professionals, and policymakers can facilitate the inclusion of these applications in routine healthcare systems,
promoting a holistic approach to mental well-being.
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