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ABSTRACT

Healthcare workers continue to experience high levels of occupational burnout, a crisis fueled by the COVID-19 pandemic
and the systemic cracks it exposed. To combat this, digital interversions are increasingly being used to manage mental health
and stress. This narrative review shows recent evidence on the prevalence and risk factors of burnout in healthcare workers.
We also wanted to show the effectiveness of digital and digitally assisted interventions, with focusing on resilience-oriented
and mindfulness-based approaches. Randomized trials for apps such as PsyCovidApp, Headspace, Vitalk show small to
moderate benefits for distress and selected burnout dimensions but they often struggle with low user engagement and can’t
bypass the bigger issues: crushing workloads and lack of institutional support. Overall, digital tools appear to be useful, but
they are not system-level strategies to mitigate burnout.
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Introduction

Recent cross-sectional data confirm a substantial and persistent burden of burnout across healthcare
roles. In a web-based survey of 1,135 intensive care nurses in French-speaking Belgium during the first
COVID-19 wave, 68% screened positive for burnout risk on the Maslach Burnout Inventory (Bruyneel et al.,
2021). Logistic regression showed that a 1:3 nurse-to-patient ratio increased the odds of emotional exhaustion
by 77% and depersonalization by 38% (Bruyneel et al., 2021). Shortages of personal protective equipment
were associated with a similar elevation in emotional-exhaustion risk (OR 1.78, 95% CI 1.35-3.34) (Bruyneel
etal., 2021).

A nationwide study among over 2000 healthcare workers in Poland assessed burnout using the BAT-12
and stress via the PSS-4 (Izdebski et al., 2023). Burnout prevalence ranged from 27.7% in other non-medical
staff to 36.5% among nurses (Izdebski et al., 2023). After adjusting for age and gender, both physicians and
nurses were more likely to meet burnout thresholds than non-medical staff (Izdebski et al., 2023). Despite
substantial symptomatology, only about 7% of respondents actually sought formal psychological help
(Izdebski et al., 2023).

Most reviews agree that high job demands, emotional strain, insufficient resources and organizational
culture are central drivers of burnout in healthcare settings (Aye et al., 2024; Adam et al., 2023; Bruyneel et
al., 2021; Izdebski et al., 2023; Profit et al., 2021). The scoping review on digital burnout-prevention programs
for nurses and physicians identified only seven eligible intervention studies since 2017, despite the scale of the
crisis and noted that most interventions focus on individual coping rather than altering systemic stressors
(Adam et al., 2023).

Methods

This study is a narrative review of selected literature on burnout among healthcare workers in the Post-
Covid-19 Era and usage of technological interventions. Relevant articles were identified through searches in
databases such as PubMed and Google Scholar using keywords including “burnout,” “Al mental health,”
“healthcare workers,” "resilience" and “digital mindfulness.”

The selection focused on the recent studies in Post-Covid-19 Era.
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Overview of Digital and Digitally Assisted Interventions

Resilience-Oriented Online and Blended Programs

A recent systematic review of digital resilience interventions targeting healthcare personnel screened
over 7,600 records and included 55 eligible studies using online or blended formats (Larsson et al., 2025).
Interventions ranged from psychoeducation and meditation to mindfulness, cognitive-behavioral components,
apps and many others (Larsson et al., 2025). Most studies reported improvements in mental health (Larsson et
al., 2025). However, only three fully online trials (two mindfulness-based and one CBT-based) achieved a
strong global rating on the EPHPP tool (Larsson et al., 2025). In these higher-quality trials, mindfulness
programs compared to simple brochures significantly increased resilience and decreased burnout, while the
CBT intervention substantially lowered stress (Larsson et al., 2025).

A separate narrative review of self-help digital mental-health interventions for healthcare workers
focused on 12 randomized controlled trials of web-based or app-based programs (Aye et al., 2024). Across 16
RCTs considered in the synthesis, 10 reported statistically significant improvements in mental-health outcomes
(such as depression, anxiety or stress), and five observed meaningful reductions in burnout or its components
(Aye et al., 2024). Studies that explicitly assessed acceptability generally found positive user evaluations (Aye
etal., 2024).

These findings show a wider digital-health meta-review, which concluded that synchronous and
asynchronous communication, computerised therapies or cognitive training show promising effects for a range
of mental-health conditions (Philippe et al., 2021). Although mobile apps and virtual reality tools require more
rigorous evaluation (Philippe et al., 2021). Within healthcare populations specifically, digital resilience
interventions appear beneficial overall, but the evidence base remains methodologically uneven (Larsson et
al., 2025; Aye et al., 2024; Taylor et al., 2022).

Digitally Assisted Mindfulness and Self-Regulation

Mindfulness-based approaches feature prominently in digital interventions for healthcare workers. A
systematic review and meta-analysis of mindfulness-based interventions in 2,506 healthcare workers pooled
27 RCTs and found small to large beneficial effects on anxiety, stress, depression, psychological distress, job
strain and various positive psychological constructs such as self-compassion and empathy (Ong et al., 2024).
Short-term improvements in stress-related outcomes were consistent, although long-term follow-up beyond
one month showed more variable maintenance of gains (Ong et al., 2024).

A scoping review of digital mindfulness-based interventions for workers, including many healthcare
staff, synthesized 56 studies of app-based and web-delivered mindfulness or self-compassion programs (Bégin
et al., 2022). Interventions typically combined psychoeducation with guided meditation, practical exercises,
instructions and reminders (Bégin et al., 2022). Digital mindfulness-based formats were seen as attractive due
to lower cost and greater flexibility, yet low engagement, motivational challenges and confidentiality concerns
were frequent obstacles (Bégin et al., 2022).

Beyond standard apps and web programs, we identified 66 experimental studies employing smart
technologies such as artificial-intelligence-driven virtual coaches, chatbots, extended-reality environments and
brain-sensing headbands to support self-regulation training (Mitsea et al., 2023). Across diverse clinical and
at risk populations, these technologies were able to enhance emotional, cognitive and behavioral self-
regulation and to promote broader mental well-being (Mitsea et al., 2023). Although not limited to healthcare
workers, these findings suggest substantial scope for more technologically sophisticated resilience and
mindfulness tools in occupational settings.

Effects of Mobile and Web-Based Interventions on Burnout

A systematic review and meta-analysis specifically evaluated mobile applications targeting burnout,
compassion fatigue and compassion satisfaction in healthcare professionals (Deriglazov et al., 2025). Fourteen
studies (11 RCTs, 3 quasi-experimental) were included, with sample sizes between 20 and 2,182 (Deriglazov
et al., 2025). Most interventions delivered mindfulness or meditation (7 trials) or resilience-focused curricula
(3 trials) (Deriglazov et al., 2025). The pooled analysis indicated that mobile interventions yielded a moderate
enhancement in the personal-accomplishment dimension of burnout (Hedges’ g 0.51), while results for
emotional exhaustion became significant after sensitivity analyses improved homogeneity (Deriglazov et al.,
2025). Effects on depersonalization, compassion fatigue and compassion satisfaction were inconsistent, and
evidence for these domains remains limited (Deriglazov et al., 2025).

At the individual trial level, several well-characterized digital interventions illustrate the pattern of
outcomes.

e-ISSN: 2544-9435 3



2(50) (2026): International Journal of Innovative Technologies in Social Science

PsyCovidApp

PsyCovidApp is a smartphone application combining psychoeducational content, mindfulness exercises
and modules on healthy lifestyle, burnout and social support for healthcare workers treating COVID-19
patients (Fiol-deRoque et al., 2021). In a blinded, parallel-group RCT with 482 participants in Spain, two
weeks of PsyCovidApp use was compared with a control app offering general mental-health advice (Fiol-
deRoque etal., 2021). The primary endpoint was a composite score on the Depression Anxiety Stress Scales-21
with insomnia, burnout (Maslach Burnout Inventory), PTSD, self-efficacy and subscale scores as secondary
outcomes (Fiol-deRoque et al., 2021). In the full sample, no statistically significant differences emerged
between groups on the primary composite or secondary outcomes at two weeks (Fiol-deRoque et al., 2021).
However, prespecified subgroup analyses revealed that among participants taking psychotropic medication,
PsyCovidApp produced moderate improvements in the composite outcome (SMD —0.29, 95% CI —0.48 to
—0.09) and in PTSD, sleep disturbance, anxiety and stress (Fiol-deRoque et al., 2021). Similar patterns were
observed among users concurrently engaged in psychotherapy (SMD —0.25, 95% CI —0.49 to —0.02) (Fiol-
deRoque et al., 2021). Usability ratings were high (mean 87.21/100), and over 94% of intervention participants
requested renewed access after the trial, pointing to high acceptability despite modest overall efficacy (Fiol-
deRoque et al., 2021).

Headspace

A definitive RCT among 2,182 National Health Service staff in England tested Headspace, an unguided
digital mindfulness-based self-help app, versus an active control website (Moodzone) over approximately 4.5
months (Taylor et al., 2022). Stress, assessed via the DASS-21 stress subscale, was designated the primary
outcome; additional measures included among others depression, anxiety, well-being, mindfulness,
self-compassion, compassion for others(Taylor et al., 2022). Intention-to-treat analyses showed that Headspace
led to significantly greater reductions in stress than Moodzone (regression coefficient —0.31, 95% CI —0.47 to
—0.14), as well as small improvements in depression, anxiety, well-being, mindfulness and others(Taylor et
al., 2022). There were no significant effects on any of the MBI burnout subscales, ruminative brooding or
sickness absence (Taylor et al., 2022). Mediation analyses indicated that both app engagement (practice days
per week) and increases in self-compassion during the initial 6 weeks accounted for part of the stress reduction,
whereas improvements in mindfulness, rumination(Taylor et al., 2022).

Chatbot-Based Support: Vitalk

The Vitalk app is an interactive mental-health chatbot evaluated in an eight-week, two-arm RCT among
Malawian healthcare workers across eight professional cadres (Kleinau et al., 2023). Participants in the
intervention arm used Vitalk, while controls received links to generic online resources (Kleinau et al., 2023).
Outcomes were measured with validated scales for anxiety, depression, burnout (Oldenburg Burnout
Inventory), loneliness, resilience and resilience-building activities (Kleinau et al.,, 2023).
Difference-in-differences analyses indicated that Vitalk reduced depressive symptoms by 0.68 points (95% CI
—1.15 to —0.21) and anxiety by 0.44 points (95% CI —0.88 to 0.01) relative to controls, as well as lowering
burnout by 0.58 points (95% CI—1.32 to 0.15) (Kleinau et al., 2023). Resilience increased by 1.47 points (95%
CI 0.05-2.88) and engagement in resilience-promoting behaviors rose by 1.22 points (95% CI 0.56—1.87)
(Kleinau et al., 2023). Effect size estimates suggested a medium impact of Vitalk compared with a small effect
for the control condition (Kleinau et al., 2023). Baseline data emphasized the need for such tools:
approximately three-quarters of participants met criteria for burnout, and one in eight reported anxiety and
depression, in a context with limited access to traditional psychological care (Kleinau et al., 2023).

Mindfulness and Resilience Apps in Clinical Staff

A four-week, audio-based mindfulness program delivered via smartphone (Mindful Senses) to Thai
healthcare personnel with moderate to high burnout and stress produced substantial short-term benefits (Mitsea
et al.,, 2023). Compared with self-help reading alone, the combined intervention resulted in very large
between-group effect sizes at week 4 for burnout (Cohen’s d 1.33), stress (1.42), anxiety (1.04), depression
(1.14), dispositional mindfulness (0.70) and quality of life (1.03); moderate to large gains persisted at week 8
(Mitsea et al., 2023). Attrition was low (4.4%) and participants rated the intervention as both usable and
satisfactory (Mitsea et al., 2023).

In a pediatric emergency department, a three-month resilience curriculum delivered through a
smartphone app was evaluated in a pilot RCT against a waitlist control (Monfries et al., 2022). Among the 20
participants included in the final analysis, those receiving the app-based curriculum experienced a mean
reduction of 5.88 points in emotional-exhaustion scores on the Maslach Burnout Inventory and a 0.51-point
increase in mindfulness scores, both statistically significant (p<0.001) (Monfries et al., 2022). Although limited
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by small sample size, these findings suggest that smartphone-mediated resilience content can feasibly reduce
elements of burnout (Monfries et al., 2022).

Another randomized trial among emergency-department staff tested a four-week protocol of daily 10-
minute app-guided mindfulness with three-month follow-up (Fiol-deRoque et al., 2021). Despite only 48% of
participants maintaining regular practice, intention-to-treat analyses indicated significant improvements over
time in perceived stress and all three MBI burnout dimensions, albeit with small effect sizes (Fiol-deRoque et
al., 2021).

Exercise and Web-Based Resilience Programs

Beyond psychological content, application-based physical-activity interventions have also been tested.
A 12-week randomized clinical trial in 288 Canadian healthcare workers examined a home-based exercise
program facilitated by a suite of mobile apps (body-weight interval training, yoga, barre and running) (Boucher
et al., 2023). Participants were asked to perform four 20-minute sessions per week (Boucher et al., 2023). By
week 12, the exercise group demonstrated small-to-medium improvements in depressive symptoms (Feingold
effect size —0.41, 95% CI —0.69 to —0.13) and consistent reductions in cynicism (ES —0.33, 95% CI —0.53 to
—0.13) and emotional exhaustion (ES —0.39, 95% CI —0.64 to —0.14) relative to waitlisted controls (Boucher
et al., 2023). A modest reduction in absenteeism was also observed (r = 0.15, 95% CI 0.03—0.26) (Boucher et
al., 2023). However, adherence to the target of 80 minutes per week decreased from 54.9% at week 2 to 23.2%
at week 12, underscoring the challenge of sustaining engagement (Boucher et al., 2023).

The WISER (Web-based Implementation for the Science of Enhancing Resilience) program offers a
brief, web-delivered resilience intervention evaluated in a cluster RCT across two cohorts of neonatal intensive
care units (Profit et al., 2021). At one month, WISER participants showed a mean burnout reduction of 5.27
points relative to controls (95% CI —10.44 to —0.10; p=0.046) (Profit et al., 2021). When to sum it up, the
proportion of healthcare workers with concerning burnout scores decreased by 6.3 percentage points (95% CI
—11.6% to —1.0%; p=0.008), with parallel declines in depression (—5.2 percentage points, 95% CI —10.8 to
—0.4; p=0.022) and poor work-life integration (—11.8 percentage points, 95% CI —17.9 to —6.1; p<0.001)
(Profit et al., 2021). Improvements persisted through six months (Profit et al., 2021). These data suggest that
even relatively short, web-based interventions can produce durable changes in burnout-related outcomes when
well integrated into clinical teams.

CBT-Based and Job-Crafting Digital Courses

A recent multi-site randomized non-inferiority trial compared two six-week digital health interventions
for occupational burnout among 465 healthcare professionals across 20 NHS providers: one grounded in
cognitive-behavioral therapy and the other in job-crafting principles (Delgadillo et al., 2025). Both arms
involved weekly one-hour webinars plus online coping-skills modules, with burnout measured using the
Oldenburg Burnout Inventory at baseline, six weeks and six months (Delgadillo et al., 2025). At six weeks,
the adjusted mean difference in burnout favored the CBT-based program but did not meet non-inferiority
criteria (0.47, 95% CI —0.25 to 1.20; p=0.197) (Delgadillo et al., 2025). By six months, the CBT intervention
showed superior outcomes (adjusted mean difference 0.80, 95% CI 0.05 to 1.54; p=0.036), indicating greater
sustained improvement compared with job crafting (Delgadillo et al., 2025). Both formats nonetheless
illustrate the feasibility of delivering structured psychological content digitally to busy healthcare teams.

Barriers and Facilitators for Digital Adoption

Even when digital tools show efficacy, their impact depends on uptake and sustained use. An umbrella
review of 108 systematic reviews on healthcare professionals adoption of digital health technologies identified
recurring barriers and enablers (Nascimento et al., 2023). High-quality evidence indicated that infrastructural
and technical limitations were commonly cited obstacles (relative frequency occurrence 6.4%, 95% CI 2.9—
14.1), alongside psychological and personal reservations (5.3%, 95% CI 2.2-12.7) and concerns about
increased workload or longer working hours (3.9%, 95% CI 1.5-10.1) (Nascimento et al., 2023). Conversely,
training programs, perceived effectiveness and various incentive structures emerged as important facilitators,
with a combined RFO of 3.8% (95% CI 1.8-7.9) (Nascimento et al., 2023). These findings echo the
implementation lessons from HCW-specific DMHI reviews, which emphasize ease of use, flexible scheduling,
cultural appropriateness, confidentiality and minimal yet responsive support as determinants of engagement
(Aye et al., 2024; Adam et al., 2023; Bégin et al., 2022; Monfties et al., 2022).

More broadly, a scoping review of digital technologies for mental-health support during the COVID-19
pandemic concluded that although most interventions reported positive effects on general psychological well-
being or specific symptoms, relatively few were explicitly grounded in standardized psychotherapeutic
framework, and many lacked rigorous designs (Li, 2023). The review called for more theory-driven and
methodologically robust studies to delineate which digital features yield the greatest benefit in crisis contexts
(Li, 2023).
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Discussion

Healthcare worker burnout isn’t just a "bad day" at the office—it’s a systemic crisis. Recent data shows
that about a third of clinicians are struggling, a number that spiked to two-thirds for ICU nurses during the
pandemic. While heavy workloads and traumatic shifts drive this exhaustion, organizational support can act
as a much-needed buffer (Bruyneel et al., 2021; Izdebski et al., 2023).

A massive wave of digital tools-think mindfulness apps, chatbots and online resilience training-has
arrived to help. For the most part, they work: they're reliable at lowering general stress and anxiety (Larsson
etal., 2025; Aye et al., 2024; Deriglazov et al., 2025; Ong et al., 2024; Bégin et al., 2022; Agarwal et al., 2024;
Taylor et al., 2022).

However, burnout is a bit tricky. While these tools boost personal resilience, they are not that successful
in deeper issues like depersonalization or feeling emotionally drained (Taylor et al., 2022).

Even the best designed apps, such as PsyCovidApp or Headspace face two major hurdles. One that
benefits may concentrate in subgroups already engaged in mental-health care (Fiol-deRoque et al., 2021;
Taylor et al., 2022). Second, it is hard to stay engaged with an exercise or meditation app while the healthcare
working system is exhausting, which leads to high drop-off rates (Fiol-deRoque et al., 2021; Boucher et al.,
2023).

Conclusions

The bottom line, digital tools are a great addition to the toolkit but they are not the perfect and only
solution for the problem. Their success depends heavily on the culture and tech-readiness of the
institution(Adam et al., 2023; Bégin et al., 2022; Nascimento et al., 2023). An app can help breathe through a
panic attack but cannot fix a wider problem. Future efforts need to focus on integrating these tools into a
broader strategy that addresses the actual root causes of burnout.

Conflict of interest: The authors declare no conflicts of interest.
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