App yourself: a meta-analysis on the effectiveness of well-being mobile apps on employee
well-being and mental health

Daria Plotkina, EM Strasbourg Business School, daria.plotkina@em-strasbourg.eu
Tony Valentini, EM Strasbourg Business School, tony.valentini@em-strasbourg.eu
Herbert Castéran, IDRAC Business School, herbert.casteran@ecoles-idrac.fr

Abstract

Mental health of employees became a pressing managerial concern for employers looking to
increase performance and retention of employees. Mobile apps can provide a convenient solution
of easily available, adaptable, and employee-driven tools to address employees’ mental health
issues. This paper investigates the effects of the potential of a mobile-based intervention on mental
health at work. Specifically, we conduct a meta-analysis of the effectiveness of mobile apps
provided to employees according to their level of stress, anxiety, depression, and overall well-
being, comparing mind and physical dimensions. We explore these effects for employees of
different hierarchical levels. Our results show that mobile apps do reduce stress, especially mind-
oriented ones, and increase overall well-being. The effectiveness of the mobile apps depends on
the level of the employees with stress being reduced more among top tier and well-being being
increased more among low tier. Companies should provide mobile solutions to support the mental
health of their employees: we provide suggestions on how to choose and adopt the mobile solution
to the organizational context.
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App yourself: a meta-analysis on the effectiveness of well-being mobile apps on employee
well-being and mental health

Introduction and theoretical background

In recent years, individual well-being at work has become a topic of attention (Clifton & Harter,
2021) and since the Covid-19 pandemic (McFadden et al., 2021; Pink et al., 2021) and big shift
toward remote working (Charalampous et al., 2019), it is the pinnacle of organizational, societal,
and individual goals. Indeed, work has a significant impact on individual physical and
psychological health: research as well as organizational practices are called to address the new
changes in working conditions and prioritize employee well-being (Pagan-Castaiio et al., 2020;
Sorensen et al., 2021). Investing in employee mental health is beneficial for employees,
organizations, and society (Ochoa & Blanch, 2018). Thus, beyond personal (e.g., better health
Colenberg et al., 2021) and societal (e.g., Galderisi et al., 2015) advantages, there are clear reasons
for organizations to target better employee well-being, since it is related to a better performance
(Warr & Nielsen, 2018), alliance with corporate values and goals (Schwartz & Sortheix, 2018),
higher employee engagement, productivity, creativity and lower turn-over (Matthews et al., 2022;
Morrow & Brough, 2019; Dolan et al. 2008; Huppert 2009b; Lyubomirsky et al. 2005). In this
study we define employee mental health and well-being as the psychological states of currently
employed individuals and investigate the effectiveness of mobile apps provided and incentivized
by the employers.

In psychological research, well-being is a theoretical concept that refers to an individual’s
state of psychological equilibrium (Rodman & Fry, 2009). It is agreed that well-being is a state of
positive feelings and functioning well in life (Keyes, 2005) in which the individual realizes his or
her own abilities, copes with the normal stresses of life, works productively and fruitfully, and is
able to makes a contribution to his or her community (WHO, 2004; p. 4). Subjective well-being is
commonly used to operationalize general well-being (Diener, 2013) and can be measured as
affective (i.e., happiness Schueller & Parks, 2014) and cognitive (i.e., life satisfaction Burns,
2016). Well-being is considered as a multidimensional construct that goes beyond the absence of
mental illness or negative states (Keyes, 2002, Keyes, 2007). Indeed, studies show that mental
well-being and mental illness represent two different dimensions as they are moderately
interrelated (Keyes, 2005, Weich et al., 2011). Therefore, in this study we relate to the
operationalized measures of well-being, such as satisfaction with life and general affective state.

Beyond the well-being, dimensions of employee mental health should be considered (Warr,
1990), namely stress, anxiety, and depression tendencies. These states can be mild and thus
represent a dimension of overall subjective well-being (i.e., depressed and gloomy vs. relaxed and
calm), while they could also be diagnosed as clinical states of mental illness (Fox, 1999). The
dimensions of anxiety, depression, and stress (e.g., DASS, cf. Vignola & Tucci, 2014) are often
measured together. Thus, the disorder of affect is measured on a continuum between stress (i.e.,
initial state of alertness, fatigue, and worry), anxiety as a set of general distress (i.e., irritability,
agitation, tension, hyperstimulation, and frustration), and depression as low levels of positive
affect (i.e., feelings of hopelessness, lack of energy and self-esteem). Therefore, the three
conditions have common physiological and emotional features at different levels of intensity
(Mello et al., 2007).



Since the realization of the paramount importance of well-being, large corporations! and
small businesses started to include well-being in strategic plans and practical programs (Sorensen
etal., 2018). Previous studies have shown that focused workplace interventions on employee well-
being can be effective (Melnyk et al., 2020). While these interventions can take shape of seminars,
therapy, and workplace meditations, the increased pace of work rhythm, working-from-home
(Charalampous et al., 2019), and the need of independent control and accountability (De Moya &
Pallud, 2020) bring forward the need of a well-being-focused resource that can be accessed at any
time and in any place and can be under control of each employee. This is now possible due to the
increasing offer of well-being mobile apps. Thus, by 2022 there are more than 20,000 well-being
apps available, and the market is expected to grow even more?. And indeed, some studies show
that giving access to such apps can increase employee well-being (Bostock et al., 2019), decrease
depression (Mascara et al., 2020), and work-related fatigue (van Drongelen et al., 2014). However,
the studies are controversial, as some do not find any significant effect (Thegersen-Ntoumani et
al., 2020; Mascaro et al., 2020). Furthermore, it is unclear whether physical (Haufe et al. 2019;
Thegersen-Ntoumani et al., 2020) or psychological (Mascaro et al., 2020; Schulte-Frankenfeld et
al. 2021) activities impact on employee well-being to the same extent and whether employees at
all levels can benefit from such apps in a similar way.

To tackle these research lacunae, we carried out a meta-analysis of the effect of well-being
mobile apps on the employee well-being and mental health. We test the conceptual model as
depicted on Figure 1. We analyze separately the effect of a continuous use of a destined app on
stress, anxiety, depression (i.e., mental health), and global well-being. We expect that well-being
mobile apps increase employee well-being and decrease the propensity of negative states of mental
health.

Figure 1. Conceptual model
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1 https://www.forbes.com/sites/tracybrower/2021/03/14/wellness-and-the-future-of-work-some-of-the-best-
companies-share-their-new-solutions/

2 https://www2.deloitte.com/xe/en/insights/industry/technology/technology-media-and-telecom-
predictions/2022/mental-health-app-market.html




Method

This meta-analysis was conducted according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al. 2009) and the Cochrane
recommendations for the reduction of subjectivity biases and data extraction errors (Higgins et al.
2011). Four databases were used to access the relevant studies: PsycNet, Elsvier, EBSCO, and
Web of Science. For the main keywords we used all the terms that can cover mobile applications
and that include one of the physical and emotional states that can be related to well-being. The
inclusion criteria on the databases related to the language of the studies (i.e., English) and type of
publication (i.e., peer-reviewed journals). As mobile apps are a recent phenomenon, we do not
limit the research to any timeline. The initial search resulted in N=4308 papers. We filtered out all
duplicates and papers not focused on mobile apps, which resulted in the sample of N=2406. The
automatic filtering allowed to restrict the studies to papers published in journals ranked Q1 to Q2
on SCIMAGO in order to prevent publication biases (Van Aert et al., 2019). Further manual
filtering based on abstracts and full-papers when necessary focused on identification of studies
that are directly related to the conceptual framework in terms of (1) users (actual users versus
caregivers or parents), (2) device used (smartphone vs. web app or physical intervention, (3)
method (randomized trial vs. feasibility studies or protocol), (4) presence of control group, and (5)
evaluating one of the studied outcomes. This filtering allowed us to reduce the sample to N=566.
Finally, only N=18 studies related to work-related use of well-being mobile apps. We chose to
focus on the particular cases where companies introduced and incentivized the use of well-being
apps to evaluate the managerial implications of providing such apps to employees. First of all, job
stress is different from general life stress (O’Connor et al., 2021) and independent use of well-
being mobile apps might be not related with mental health and well-being at work. Second, there
is sufficient evidence that employee well-being when managed by human resources leads to a
better performance (Peccei & Van de Voorde, 2019) and hence it is more important to identify
how company induced well-being solutions work.

Figure 2. Structured literature review procedure

Keywords: app AND control trial AND (anxiety OR depression OR
“well-being” OR “quality of life” OR “quality of life” OR “life
satisfaction” OR “mental health” OR stress OR fatigue OR sleep OR
insomnia)

Databases: Web of Science (n=2443) Elsevier (n=1765) Psycnet (n=38)
EBSCO (n=62)

— Filters: peer-reviewed journals only, English only

Database search
N =4308

—| Filters: mobile app only, no duplicates

Automated filtering
N = 2406

Filters: Q1 and Q2 Scimago journals, effect on user only, control trial
— (not single arm) only, not feasibility nor validity study, related to work or
studies

Manual filtering
N =566

| Filters: work-related

Employee-related
N=18




The meta-analytic analyses were conducted with Stata version 14. With regard to the diversity in
mobile applications (i.e., intervention) and respondents (i.e., the population), we expected a high
level of heterogeneity and, therefore, opted for the random effects model (Hedges & Vevea, 1998).
As we have a limited number of available studies, we decided to include all studies with
corresponding dependent variables, without excluding the outliers.

Results

Characteristics of included studies

The final sample includes 18 studies published from 2014 to 2022. We note that half of the studies
are carried out in Europe (9/18), followed by Australia (4/18), and USA (3/18). Most of the
interventions addressed psychographic issues, such as work-related fatigue, stress, and mind
depression. However, such health issues as bad quality of sleep, sedentary lifestyle, low
metabolism, and chronic pain were also stated as motivations for implementing a well-being
mobile app. The vast majority of the apps were oriented on mind (13/18) proposing meditation,
advice for better sleep and stress reduction, breathing and mindfulness exercises. Fourteen studies
focused on employees of middle tier. The measures of mobile apps effectiveness greatly differ
among the studies. However, the most common measures are depression, anxiety, and stress scale
(DASS-21), quality of life (QoL and SF-36) and well-being (WHO-5 and Warwick-Edinburgh
Mental Well-being Scale). Most interventions lasted 1-2 months and we have included the instant
effect of the mobile app after the main intervention to allow the maximum response quantity and
quality. The overall sample consists of N=2207 for the effect on stress, N=1211 for the effect on
anxiety, N=1500 for the effect on depression, and N=2439 for the effect on well-being. The
characteristics of the selected papers are presented in Appendix A.

Meta-analyses results

We find that the well-being apps at workplace resulted in significantly reduced levels of stress in
the immediate comparison with the control condition of no app use (g =-0.250, CI 95% [-0.388; -
0.113]; z=-3.565, P<.001). The effect size was significantly and moderately heterogeneous (Q =
21.09, p <.050, 12 = 52.6%). The subgroup analyses showed that for stress the psychological vs.
physical focus did not result in significant differences (Q=1.67 (df1), p=0.196), indicating that for
the stress outcome, app focus was not a source of heterogeneity. Yet, the middle and top tier
employee levels were impacted in a significantly different way (Q=12.11 (dfl), p=0.000),
indicating that employee level is a potential source of heterogeneity and a viable moderator for the
stress outcome. Furthermore, the level of heterogeneity of effect size among the middle tier (Q =
7.28, p > .050; 12 = 3.9%) and the top tier (Q = 1.11, p > .050; 12 = 0%) is low and insignificant.
In contrast to the stress outcome, wellbeing apps were not effective in reducing participants’
anxiety and depression. The results are insignificant both for apps focusing on psychological and
on physical activities and there is no significant difference based on the app activity (anxiety:
Q=0.02 (df1), p=0.883; depression: Q=0.14 (dfl), p=0.713), indicating that for the anxiety and
depression outcomes, app focus was not a source of heterogeneity. At the same time, overall well-
being was increased immediately after the use of a wellbeing app (g = 0.394, CI 95%
[0.100;0.687]; z=2.630, P<.001). Yet, the size effect was highly and significantly heterogeneous
(Q =99.53, p < .001, I2 = 91%). For well-being the apps focusing on mind and on sport are
significantly different (Q=15.90 (df2), p=0.000), indicating that app focus could be a potential
source of heterogeneity. While for the two sport apps included in the analyses the heterogeneity is



low and insignificant (Q = 0.77, p > .050, 12 = 0%), the effect size for psychological apps is highly
and significantly heterogeneous (Q = 70, p < .001, 12 = 93%). The subgroups of top and middle
tier employees do not differ from each other (Q=1.19 p=0.275), indicating that for the well-being
outcome, employee level was not a source of heterogeneity.

Discussion
Theoretical implications

We find that overall wellbeing apps help to reduce stress and have a positive effect on overall
wellbeing. The absence of immediate impact on anxiety and depression might stem from the fact
that both these conditions are more permanent and necessitate more than a few months of app
guided activities. Indeed, perceived stress refers to the ability to respond to stressors, whereas
anxiety and depression refer to the health risks associated with prolonged or unrelieved severe
stress (Kessler et al., 2015). However, mobile apps can be helpful in relieving momentary stress
and in boosting positive emotions that could be reflected in overall well-being evaluations. We
find that both app orientation (for well-being) and employee level (for stress) could be potential
moderators of app effect.

Managerial implications

Providing mental-health apps to the employees represent an effective and easily accessible tool for
employers and employees to improve well-being at work and reduce stress. However, deeper
psychological disorders such as anxiety and depression need to be treated with a more developed
approach and require follow-up by specialists. Furthermore, the effects of apps also depend on
employee engagement (Bartlett et al., 2022). For this reason, it may be advisable to guide the
introduction of the application with an approach that better engages employees, such as seminars
or group therapy. However, applications should not replace a good organizational strategy and an
adapted lifestyle. Finally, more apps should combine both sports and meditation-oriented
activities. For instance, Calm app is focused on meditations, but has one section of calming through
exercise (mild stretching); on the other hand, sport-oriented apps, even yoga ones, are not very
focused on meditation (within one app), so an appropriate solution might be to focus on both
dimensions with the same rigor.

Limitations and future research

Apart from confirming the general utility and potential of mobile apps to improve individual
employee well-being, this study identifies directions for further research. Thus, further studies
should focus on long-term effects of using health and well-being apps beyond (e.g., one year and
more). Second, further research should consider an indirect effect of health mobile apps on long-
term conditions, such as depression, anxiety, and overall well-being through mediation by stress,
mood, and mindfulness. Furthermore, few studies combine psychological and physiological
activities, yet the app focus is complementary. Moreover, other moderators could be considered:
socio-demographics, such as age, technology savviness, time available to use the app, and type of
the industry (many studies were run during the pandemic among the most stressed employees in
health sector and education). Finally, factors, such as the usability, quality (Zhang et al., 2017) of
the application and the regularity of use of the applications by the employees can be considered in
the effectiveness of well-being apps.



Appendices

Appendix A: Characteristics of the selected papers

Study Country Targeted issue Focus Profession Employee level Type of app App interventions Dimension of well-being and
mental health
Fiol-DeRoque et | Spain mental health psychological | healthcare middle tier PsyCovid app targeting emotional skills, | Depression, anxiety, stress
al. 2021 during COVID-19 App healthy lifestyle behavior, (DASS-21)
pandemic burnout, and social support
Coelhoso et al. Brazil well-being and psychological | healthcare middle tier No name relaxation, breathing, Depression, anxiety, stress
2019 stress meditation, and positive (DASS-21)
psychology principles
Schulte- Germany perceived stress psychological | students top tier No name brief mindfulness meditation Stress, life satisfaction, and self-
Frankenfeld et al. and self-regulation programme regulation
2021%*
Lee et al. 2017 South Korea | chronic neck pain | physical office middle tier No name McKenzie method Quality of life (SF-36) [WB]
and occupational (biopsychosocial system of
disorder musculoskeletal care
emphasizing patient
empowerment and self-
treatment)
Bartlett et al. Australia stress and mental psychological | office middle tier No name lessons, activities & guided Quality of life (AQoL) [WB];
2022 (Tasmania) health meditations stress; distress [D]
Xu et al. 2021 Australia work stress psychological | healthcare top tier No name mindfulness practice Stress (PSS), wellness
(WEMWBS) [WB]
van Drongelen Netherlands sleep and fatigue both pilot top tier MORE tailored advice on sleep, Checklist individual strength
dgal. 2014 energy fatigue, physical activity, & [WB]
nutrition / sport
Thegersen- Australia sedentary lifestyle | physical office middle tier START walking / sport Anxiety, depression, well-being
Ntoumani et al. (WHO-5)
2020
Haufe et al. 2019 | Germany metabolic physical factory middle tier No name sport (lifestyle & exercise) Anxiety severity, depression
syndrome severity, quality of life (SF-36)

[WB]




Stephenson et al. | Northern sedentary behavior | physical office middle tier Worktivity self-monitoring and feedback | Stress, distress [D], quality of life
2021 Ireland on sedentary time, prompts to | (QoL) [WB]
break sedentary time, and
educational facts
van der Meer et Netherlands PTSS psychological | healthcare middle tier SUPPORT various CBT- Post-traumatic syndrome severity
al. 2020 Coach based exercises to self- (PCL-5) [S]
manage PTSS (e.g.,
progressive
muscle relaxation, change
cognitive perspective, and
pleasant events with others)
Hirshberg et al. USA well-being during | psychological | school top tier Healthy mindfulness-based program Psychological distress (stress-
2022 COVID pandemic Minds PSS, anxiety and depression-
Program PROMIS) [S], well-being (WHO-
5)
Weber et al. Germany, stress and mental psychological middle tier Kelaa Mental | science-based health and General stress (COPSOQ);
2019 England, and | health Resilience wellbeing wellbeing (WEMWRBS)
Northern
Ireland
Rich et al. 2021 UK stress and work psychological | university middle tier No name mindfulness-based program Stress (DASS-21)
outcomes
Mistretta et al. USA stress psychological | clinic middle tier No name resiliency-based intervention Depression, anxiety, stress
2018 (DASS-21); well-being (WHO-5)
Bostock et al. UK stress and well- psychological | office middle tier Headspace guided audio meditations Anxiety and depression
2019 being app symptoms (HADS); well-being
(WEMWRBS)
Deady et al. Australia depression psychological | any middle tier HeadGear behavioral activation and Anxiety (GAD), well-being
2022% mindfulness intervention (WHO-5)
Mascaro et al. USA well-being and psychological | office middle tier Headspace mindfulness-based program Anxiety, stress, depression

2020

performance

(DASS-21)

* study not used due to the incomplete result presentation; [A] = anxiety, [D] = depression, [S] = stress, [WB] = well-being; DASS-21 = Depression Anxiety Stress Scales (Lovibond & Lovibond,
1995) , SF-36 = The Short Form Health Survey (Ware & Sherbourne, 1992), QoL = Quality of life (Richardson et al., 2014), WEMWBS = Warwick-Edinburgh Mental Well-being Scale (Tennant et
al., 2007); WHO-5 = Well-Being Index (Topp et al., 2015) ; PSS= Perceived Stress Scale (Cohen et al., 1983). ; PROMIS = Patient-Reported Outcomes Measurement Information System ;
Copenhagen Psychosocial Questionnaire — Revised Version (COPSOQ II; Pejtersen et al., 2010); HADS = Hospital Anxiety and Depression scale (Zigmond & Snaith, 1983)




References

Bartlett, L., Martin, A. J., Kilpatrick, M., Otahal, P., Sanderson, K., & Neil, A. L. (2022).
Effects of a mindfulness app on employee stress in an Australian public sector workforce:
Randomized controlled trial. JMIR mHealth and uHealth, 10(2), €30272.

Bostock, S., Crosswell, A. D., Prather, A. A., & Steptoe, A. (2019). Mindfulness on-the-
go: Effects of a mindfulness meditation app on work stress and well-being. Journal of
Occupational Health Psychology, 24(1), 127-138.

Burns, R. (2016). Psychosocial well-being. Encyclopedia of geropsychology, 3, 13-17.

Charalampous, M., Grant, C. A., Tramontano, C., & Michailidis, E. (2019). Systematically
reviewing remote e-workers’ well-being at work: A multidimensional approach. European
Journal of Work and Organizational Psychology, 28(1), 51-73.

Clifton, J., & Harter, J. (2021). Wellbeing at Work. Simon and Schuster.

Coelhoso, C. C., Tobo, P. R., Lacerda, S. S., Lima, A. H., Barrichello, C. R. C., Amaro Jr,
E., & Kozasa, E. H. (2019). A new mental health mobile app for well-being and stress reduction
in working women: randomized controlled trial. Journal of Medical Internet Research, 21(11),
e14269.

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived
stress. Journal of Health and Social Behavior, 24(4), 385-396.

Colenberg, S., Jylhi, T., & Arkesteijn, M. (2021). The relationship between interior office
space and employee health and well-being—a literature review. Building Research & Information,
49(3), 352-366.

De Moya, J. F., & Pallud, J. (2020). From panopticon to heautopticon: A new form of
surveillance introduced by quantified-self practices. Information Systems Journal, 30(6), 940-976.

Deady, M., Glozier, N., Calvo, R., Johnston, D., Mackinnon, A., Milne, D., ... & Harvey,
S. B. (2022). Preventing depression using a smartphone app: a randomized controlled
trial. Psychological Medicine, 52(3), 457-466.

Diener, E. (2013). The remarkable changes in the science of subjective well-being.
Perspectives on Psychological Science, 8(6), 663-666.

Dolan, P., Peasgood, T., & White, M. (2008). Do we really know what makes us happy?
A review of the economic literature on the factors associated with subjective well-being. Journal
of Economic Psychology, 29(1), 94-122.

Fiol-DeRoque, M. A., Serrano-Ripoll, M. J., Jiménez, R., Zamanillo-Campos, R., Yafiez-
Juan, A. M., Bennasar-Veny, M., ... & Ricci-Cabello, 1. (2021). A Mobile phone-based
intervention to reduce mental health problems in health care workers during the COVID-19
pandemic (PsyCovidApp): randomized controlled trial. JMIR mHealth and uHealth, 9(5), €27039.

Fox, K. R. (1999). The influence of physical activity on mental well-being. Public Health
Nutrition, 2(3a), 411-418.

Galderisi, S., Heinz, A., Kastrup, M., Beezhold, J., & Sartorius, N. (2015). Toward a new
definition of mental health. World Psychiatry, 14(2), 231-233.

Haufe, S., Kerling, A., Protte, G., Bayerle, P., Stenner, H. T., Rolff, S., ... & Tegtbur, U.
(2019). Telemonitoring-supported exercise training, metabolic syndrome severity, and work
ability in company employees: a randomised controlled trial. The Lancet Public Health, 4(7),
e343-e352.

Hedges, L. V., & Vevea, J. L. (1998). Fixed-and random-effects models in meta-analysis.

Psychological Methods, 3(4), 486-504.



Higgins, J. P., Altman, D. G., Getzsche, P. C., Jiini, P., Moher, D., Oxman, A. D., ... &
Sterne, J. A. (2011). The Cochrane Collaboration’s tool for assessing risk of bias in randomised
trials. The BMJ, 343.

Hirshberg, M. J., Frye, C., Dahl, C. J., Riordan, K. M., Vack, N. J., Sachs, J., ... &
Goldberg, S. B. (2022). A randomized controlled trial of a smartphone-based well-being training
in public school system employees during the COVID-19 pandemic. Journal of Educational
Psychology, 114(8), 1895-1911.

Huppert, F. A. (2009). Psychological well-being: Evidence regarding its causes and
consequences. Applied Psychology: Health and Well-being, 1(2), 137-164.

Kessler, R. C., Sampson, N. A., Berglund, P., Gruber, M. J., Al-Hamzawi, A., Andrade,
L., ... & Wilcox, M. A. (2015). Anxious and non-anxious major depressive disorder in the World
Health Organization World Mental Health Surveys. Epidemiology and Psychiatric Sciences,
24(3), 210-226.

Keyes, C. L. (2002). The mental health continuum: From languishing to flourishing in
life. Journal of Health and Social Behavior, 43(2), 207-222.

Keyes, C. L. (2005). Mental illness and/or mental health? Investigating axioms of the
complete state model of health. Journal of Consulting and Clinical Psychology, 73(3), 539-548.

Keyes, C. L. (2007). Promoting and protecting mental health as flourishing: a
complementary strategy for improving national mental health. American Psychologist, 62(2), 95-
108.

Lee, J., Lee, M., Lim, T., Kim, T., Kim, S., Suh, D., ... & Yoon, B. (2017). Effectiveness
of an application-based neck exercise as a pain management tool for office workers with chronic
neck pain and functional disability: a pilot randomized trial. European Journal of Integrative
Medicine, 12, 87-92.

Lovibond, P. F., & Lovibond, S. H. (1995). The structure of negative emotional states:
Comparison of the Depression Anxiety Stress Scales (DASS) with the Beck Depression and
Anxiety Inventories. Behaviour Research and Therapy, 33(3), 335-343.

Lyubomirsky, S., Sheldon, K. M., & Schkade, D. (2005). Pursuing Happiness: The
Architecture of Sustainable Change. Review of General Psychology, 9(2), 111-131.
https://doi.org/10.1037/1089-2680.9.2.111

McFadden, P., Ross, J., Moriarty, J., Mallett, J., Schroder, H., Ravalier, J., ... & Gillen, P.
(2021). The role of coping in the wellbeing and work-related quality of life of UK health and social
care workers during COVID-19. International Journal of Environmental Research and Public
Health, 18(2), 815.

Mascaro, J. S., Wehrmeyer, K., Mahathre, V., & Darcher, A. (2020). A longitudinal,
randomized and controlled study of app-delivered mindfulness in the workplace. Journal of
Wellness, 2(1), 4.

Matthews, R. A., Wayne, J. H., Smith, C., Casper, W. J., Wang, Y. R., & Streit, J. (2022).
Resign or carry-on? District and principal leadership as drivers of change in teacher turnover
intentions during the COVID-19 crisis: A latent growth model examination. Journal of
Occupational and Organizational Psychology, 95(3), 687-717.



Mello, A. F., Juruena, M. F., Pariante, C. M., Tyrka, A. R., Price, L. H., Carpenter, L. L.,
& Del Porto, J. A. (2007). Depression and stress: is there an endophenotype?. Brazilian Journal
of Psychiatry, 29, s13-s18.

Melnyk, B. M., Kelly, S. A., Stephens, J., Dhakal, K., McGovern, C., Tucker, S., ... & Bird,
S. B. (2020). Interventions to improve mental health, well-being, physical health, and lifestyle
behaviors in physicians and nurses: a systematic review. American Journal of Health Promotion,
34(8), 929-941.

Mistretta, E. G., Davis, M. C., Temkit, M. H., Lorenz, C., Darby, B., & Stonnington, C. M.
(2018). Resilience training for work-related stress among health care workers: results of a
randomized clinical trial comparing in-person and smartphone-delivered interventions. Journal of
Occupational and Environmental Medicine, 60(6), 559-568.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group*. (2009).
Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement.
Annals of Internal Medicine, 151(4), 264-269.

Morrow, R., & Brough, P. (2019). ‘It's off to work we go!’Person—environment fit and
turnover intentions in managerial and administrative mining personnel. International Journal of
Occupational Safety and Ergonomics, 25(3), 467-475.

Ochoa, P., & Blanch, J. M. (2018). Psychosocial wellbeing at work: 3Reasons to invest in
healthy employees and workplaces. In Wellbeing for Sustainability in the Global Workplace (pp.
2-14). Routledge.

O'Connor, D. B., Thayer, J. F., & Vedhara, K. (2021). Stress and health: A review of
psychobiological processes. Annual Review of Psychology, 72, 663-688.

Pagan-Castafio, E., Maseda-Moreno, A., & Santos-Rojo, C. (2020). Wellbeing in work
environments. Journal of Business Research, 115, 469-474.

Peccei, R., & Van De Voorde, K. (2019). Human resource management—well-being—
performance research revisited: Past, present, and future. Human Resource Management
Journal, 29(4), 539-563.

Pejtersen, J. H., Kristensen, T. S., Borg, V., & Bjorner, J. B. (2010). The second version of
the = Copenhagen  Psychosocial  Questionnaire. Scandinavian ~ Journal  of  Public
Health, 38(3 suppl), 8-24.

Pink, J., Gray, N. S., O’Connor, C., Knowles, J. R., Simkiss, N. J., & Snowden, R. J.
(2021). Psychological distress and resilience in first responders and health care workers during the
COVID-19 pandemic. Journal of Occupational and Organizational Psychology, 94(4), 789-807.

Rich, R. M., Ogden, J., & Morison, L. (2021). A randomized controlled trial of an app-
delivered mindfulness program among university employees: effects on stress and work-related
outcomes. International Journal of Workplace Health Management, 14(2), 201-216.

Richardson, J., lezzi, A., Khan, M. A., & Maxwell, A. (2014). Validity and reliability of
the Assessment of Quality of Life (AQoL)-8D multi-attribute utility instrument. The Patient-
Patient-Centered Outcomes Research, 7, 85-96.

Rodman, G., & Fry, K. G. (2009). Communication technology and psychological
wellbeing: Yin, Yang, and the golden mean of media effects. Technology and Psychological
Well-being, 9-33.

Schueller, S. M., & Parks, A. C. (2014). The science of self-help: Translating positive
psychology research into increased individual happiness. European Psychologist, 19(2), 145.

10



Schulte-Frankenfeld, P. M., & Trautwein, F. M. (2021). App-based mindfulness meditation
reduces perceived stress and improves self-regulation in working university students: A
randomised controlled trial. Applied Psychology: Health and Well-Being, 14(4), 1151-1171.

Schwartz, S. H., & Sortheix, F. (2018). Values and subjective well-being. Handbook of
well-being. Salt Lake City, UT: DEF Publishers.

Sorensen, G., Sparer, E., Williams, J. A., Gundersen, D., Boden, L. L., Dennerlein, J. T, ...
& Wagner, G. R. (2018). Measuring best practices for workplace safety, health and wellbeing: The
Workplace Integrated Safety and Health Assessment. Journal of Occupational and Environmental
Medicine, 60(5), 430-439.

Sorensen, G., Dennerlein, J. T., Peters, S. E., Sabbath, E. L., Kelly, E. L., & Wagner, G.
R. (2021). The future of research on work, safety, health and wellbeing: A guiding conceptual
framework. Social Science & Medicine, 269, 113593.

Stephenson, A., Garcia-Constantino, M., Murphy, M. H., McDonough, S. M., Nugent, C.
D., & Mair, J. L. (2021). The “Worktivity” mHealth intervention to reduce sedentary behaviour in
the workplace: a feasibility cluster randomised controlled pilot study. BMC Public Health, 21(1),
1-15.

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S., Weich, S., ... & Stewart-Brown,
S. (2007). The Warwick-Edinburgh mental well-being scale (WEMWBS): development and UK
validation. Health and Quality of life Outcomes, 5(1), 1-13.

Thegersen-Ntoumani, C., Quested, E., Smith, B. S., Nicholas, J., McVeigh, J., Fenton, S.
A. M., ... & Ntoumanis, N. (2020). Feasibility and preliminary effects of a peer-led motivationally-
embellished workplace walking intervention: A pilot cluster randomized trial (the START trial).
Contemporary Clinical Trials, 91, 105969.

Topp, C. W., Ostergaard, S. D., Sendergaard, S., & Bech, P. (2015). The WHO-5 Well-
Being Index: a systematic review of the literature. Psychotherapy and Psychosomatics, 84(3), 167-
176.

Van Aert, R. C., Wicherts, J. M., & Van Assen, M. A. (2019). Publication bias examined
in meta-analyses from psychology and medicine: A meta-meta-analysis. PloS one, 14(4),
e0215052.

van der Meer, C. A., Bakker, A., van Zuiden, M., Lok, A., & OIff, M. (2020). Help in hand
after traumatic events: A randomized controlled trial in health care professionals on the efficacy,
usability, and user satisfaction of a self-help app to reduce trauma-related symptoms. European
Journal of Psychotraumatology, 11(1), 1717155.

van Drongelen, A., Boot, C. R., Hlobil, H., Twisk, J. W., Smid, T., & van der Beek, A. J.
(2014). Evaluation of an mHealth intervention aiming to improve health-related behavior and sleep
and reduce fatigue among airline pilots. Scandinavian Journal of Work, Environment & Health,
40(6), 557-568.

Vignola, R. C. B., & Tucci, A. M. (2014). Adaptation and validation of the depression,
anxiety and stress scale (DASS) to Brazilian Portuguese. Journal of Affective Disorders, 155, 104-
109.

Xu, H., Eley, R., Kynoch, K., & Tuckett, A. (2022). Effects of mobile mindfulness on
emergency department work stress: A randomised controlled trial. Emergency Medicine
Australasia, 34(2), 176-185.

World Health Organization (WHO) (2004). Promoting Mental Health: Concepts,
Emerging Evidence, Practice (Summary Report). Geneva

Ware Jr, J. E., & Sherbourne, C. D. (1992). The MOS 36-item short-form health survey
(SF-36): 1. Conceptual framework and item selection. Medical Care, 30(6), 473-483.

11



Warr, P. (1990). The measurement of well-being and other aspects of mental health.
Journal of Occupational Psychology, 63(3), 193-210.

Warr, P., & Nielsen, K. (2018). Wellbeing and work performance. In E. Diener, S. Oishi,
& L. Tay (Eds.), Handbook of well-being. Salt Lake City, UT: DEF Publishers. DOI:
nobascholar.com

Weber, S., Lorenz, C., & Hemmings, N. (2019). Improving stress and positive mental
health at work via an app-based intervention: a large-scale multi-center randomized control
trial. Frontiers in Psychology, 10, 2745.

Weich, S., Brugha, T., King, M., McManus, S., Bebbington, P., Jenkins, R., ... & Stewart-
Brown, S. (2011). Mental well-being and mental illness: findings from the Adult Psychiatric
Morbidity Survey for England 2007. The British Journal of Psychiatry, 199(1), 23-28.

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta
Psychiatrica Scandinavica, 67(6), 361-370.

Zhang, M. W., Ho, R. C., Loh, A., Wing, T., Wynne, O., Chan, S. W. C., ... & Fung, D. S.
S. (2017). Current status of postnatal depression smartphone applications available on application
stores: an information quality analysis. BMJ open, 7(11), e015655.

12



