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Abstract: Background: Digital psychological interventions can target deficit-oriented and asset-ori- 11 

ented psychological outcomes in the workplace. This review examined: a) the effectiveness of digital 12 

interventions for psychological well-being at work, b)  associations with workplace outcomes, and 13 

c) associations between interventions’ effectiveness and their theory-base. Methods: six electronic 14 

databases were searched for randomised-controlled trials (RCT) and quasi-experimental studies. 15 

The methodological quality of studies that used randomisation was conducted with the “Cochrane 16 

Collaboration’s Risk of Bias” tool, while the “JBI Critical Appraisal Checklist” was used for non- 17 

randomised studies. Studies’ theory-base was evaluated using an adaptation of the “theory coding 18 

scheme” (TSC). Due to heterogeneity narrative synthesis was performed. Results: 51 studies were 19 

included in a synthesis describing four clusters of digital interventions: a) cognitive behaviourbe- 20 

havioural therapy, b) stress management interventions and workplace wellbeing promotion, c) 21 

meditation training and mindfulness-based interventions, and d) self-help interventions. Studies 22 

demonstrated a high risk of contamination effects and high attrition bias. Theory-informed inter- 23 

ventions demonstrated greater effectiveness. Cognitive behavioural therapy demonstrated the most 24 

robust evidence for reducing depression symptoms among healthy employees. With the exception 25 

of the Headspace application there was weak evidence for meditation training apps, while relaxa- 26 

tion training was a key component of effective stress management interventions. 27 

Keywords: systematic review; digital interventions; workplace  28 

 29 

1. Introduction 30 

There has been a growing need for workplace interventions as occupational out- 31 

comes associated with poor mental wellbeing have been on the increase in recent years. 32 

In particular, absenteeism, presenteeism and turnover have increased in recent years cost- 33 

ing UK employers between £42- £45bn a year, representing a 16% rise since 2016 [1]. Fur- 34 

thermore, UK Labour Force Survey results show that mental ill-health has risen to account 35 

for 51% of all work-related ill health, compared to 2018/19 when it accounted for 44% of 36 

all work-related ill-health, [2,3]. A similar trend is manifested by the annual NHS staff 37 

survey results that showshowing that in 2020 44% of their participants reported that they 38 

felt unwell due to stress at work, whereas the same metric the year before was 40.3%, and 39 

in 2016 it was 36.8% [4-6]. 40 

Workplace interventions frequently tend to incorporate  individual level-psycho- 41 

logical interventions. There is evidence supporting the effectiveness of in-person psycho- 42 

logical interventions but there is considerable variation in their approaches and their in- 43 

tended outcomes  [7-13].. What, often distinguishes interventions, and their intended 44 
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outcomes, is their approach towards psychological wellbeing at work. This in turn shapes 45 

intervention components and mechanisms. For example, improvement of psychological 46 

wellbeing can be defined both as reducing poor mental health indicators (deficit-oriented 47 

outcomes) and as increasing positive mental health (asset-oriented outcomes). AseparatistA sepa- 48 

ratist, though, approach on psychological wellbeing can create further challenges for well- 49 

being promotion in organisations. For example, , stress prevention interventions focus on 50 

modifying risk factors for poor mental well-being at work, whereas stress management 51 

tends to target individuals’ coping and stress management skills before symptoms’ initi- 52 

ation [9,14]. However, this distinction can become even less clear at times with secondary 53 

prevention becoming over the years increasingly integrated within organisations’ em- 54 

ployee wellbeing programmes [15,16]. An holistic approach to psychological wellbeing 55 

promotion is also reflected in guidelines for mental health prevention at work [12,17,18]. 56 

In particular, LaMontagne et al. [12] argued that workplace interventions targeting mental 57 

health problems need to adopt an integrated approach focusing on 1) reducing work-re- 58 

lated risk factors; 2) promoting the development of positive aspects including worker 59 

strengths and positive capacities, and 3) addressing mental health problems.  60 

As a concept psychological wellbeing not only addresses deficit- 61 

oriented psychological outcomes indicating poor mental health but also 62 

encompasses  asset-oriented psychological parameters (e.g. subjective wellbeing, auton- 63 

omy, positive relationships etc) [19-25]. For example, previous research also shows that 64 

positive cognitive/affective states may play a critical role in the creation of resilient work- 65 

places and employee engagement [26-31]. Based on the conservation of resources theory, 66 

a generic definition of resources is ‘anything perceived by the individual to help attain his 67 

or her goals’ [32]. In recent years, psychological wellbeing promotion has been associated 68 

with the development and interplay of psychosocial resources at multiple levels of analy- 69 

sis within organisations [33-35]. Similarly, Schaufeli’s [36] online assessment tool (‘Energy 70 

Compass’) balances a negative and positive approach to work-related wellbeing allowing 71 

organisations to assess psychological and social resources at work and understand their 72 

impact on employee wellbeing. 73 

It is evident that theoretical underpinnings of psychological well-being promotion 74 

shape intervention focus, effectiveness measures and intervention delivery parameters 75 

[11,13,37]. With many organisations, though, adopting for the first time remote or hybrid 76 

models of work over the pandemic [38] and digital tools being increasingly used for the 77 

delivery of workplace interventions due to their cost-effectiveness, scalability and prom- 78 

ise for anonymity and stigma reduction [39-41] it is essential to highlight determinants of 79 

their effectiveness.  80 

Recent reviews show that digital interventions can reduce common mental health 81 

concerns at work and may improve work performance [23,42]. However, there are numer- 82 

ous issues about digital interventions’ theoretical base, intended outcomes and methods 83 

that may obscure the systematic evaluation of their findings. Common problematic areas 84 

involve the incompatibility of evidence elicited at the group level to the context of digital 85 

interventions, an often weak theoretical base, along with challenges associated with di- 86 

verse delivery modalities and difficulties with setting up robust controlled studies [43,44]. 87 

A characteristic example of the theoretical disparity of the field is the variations among 88 

digitally delivered interventions for perceived stress among nurses that are ranging from 89 

large eMental health programmes to standalone stress management interventions and 90 

eHealth training modules [20,45-48]. Furthermore, there is significantly less rigorous re- 91 

search on secondary outcomes of digital psychological interventions at work addressing 92 

occupational outcomes [13,49]. For this reason, this systematic review will report on the 93 

effectiveness of digital psychological interventions at work and assess its association with 94 

the interventions’ theoretical underpinnings and explore their associations with occupa- 95 

tional outcomes. The review objectives as reported in the review’s protocol [50] were: 96 

(1) To describe the effectiveness of digital interventions for psychological wellbeing 97 

including: (i) improvement of asset-oriented psychological outcomes at work; (ii)the pre- 98 

vention/management of poor mental well-being in the workplace. 99 
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(2) To explore the relationship between interventions’ effectiveness and their theo- 100 

retical base. 101 

(3) To explore the effects of digital interventions on occupational outcomes as sec- 102 

ondary intervention outcomes. 103 

2. Materials and Methods 104 

2.1. Study design 105 

The review is reported following the Preferred Reporting Items for Systematic Re- 106 

views and Meta-Analyses (PRISMA) reporting guidelines. The study protocol was pro- 107 

spectively registered with PROSPERO (CRD42019142428) and published [50]. 108 

2.2. Eligibility criteria 109 

2.2.1. Inclusion criteria 110 

The study’s search strategy was based on PICO-elements (Interventions, 111 

Comparators, Outcomes) that reflect the screening criteria against which studies were 112 

screened.  113 

a) Participants 114 

Included studies’ participants needed to be current ‘employees’ including working-age 115 

adults and those over 65 years that were still in a contracted role within their organisa- 116 

tions. 117 

b) Interventions 118 

For studies to be included they needed to report the results of workplace interventions. 119 

Interventions could be delivered via any digital method and there were no restrictions 120 

regarding the timing, duration, or modality of the interventions.  121 

d) Comparator(s)/control: 122 

The types of the studies that were included in this review were experimental (randomised 123 

controlled trials) or quasi-experimental studies (without randomised allocation). Both 124 

controlled and uncontrolled studies) were considered for inclusion. 125 

e) Outcomes 126 

Interventions’ primary outcome could be either asset-oriented or deficit-oriented psycho- 127 

logical outcomes in the workplace. For this reason, included studies needed to report on 128 

at least one instrument that claimed to measure psychological well-being and/or 129 

mental well-being outcome(s). As described in our study’s protocol (50) “The effectiveness 130 

of digital interventions for psychological well-being in the workplace: a systematic review 131 

protocol” interventions’ primary outcomes could include any aspect of psychological or 132 

mental wellbeing of healthy adults in a work-setting, while secondary outcomes could 133 

include any other individual-level assessment. 134 

f) Type of studies: Included studies needed to report empirical research (i) written in Eng- 135 

lish and (i) published in peer-reviewed journals or conference proceedings accompanied 136 

by full-length peer-reviewed papers. A restriction was posed to include only English-lan- 137 

guage papers due to financial and language constraints to identify and process papers in 138 

languages other than English. 139 

 140 

2.2.2. Exclusion criteria 141 

a) Participants 142 

Studies were excluded if they did not focus on working adults. 143 

b) Interventions 144 
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Studies were excluded if they reported interventions delivered in settings other than the 145 
participants’ workplace and if they did not report  a psychological intervention. 146 

d) Comparator(s)/control 147 

Studies were excluded if they reported digital interventions delivered simultaneously 148 
with other interventions without a comparison between them. Furthermore, studies were 149 
excluded if they reported case studies and cross-sectional research designs. 150 

e) Outcomes 151 

Studies were also excluded if (i) they did not include relevant outcome measures, (ii) they 152 
focused primarily on the clinical treatment of mental health disorders, and/or (iii) their 153 
primary outcomes did not measure a deficit-oriented or asset-oriented psychological out- 154 
come. 155 

g) Type of studies 156 

Studies were  excluded if they (i) were not published in a peer-reviewed journal, (ii) 157 
were not written in the English language, (iii) reported conference abstracts (without a 158 
corresponding full-length peer-reviewed paper) and unpublished research. 159 

 160 

2.2.3. Information sources 161 

A comprehensive literature search was conducted in July 2019 in five electronic da- 162 

tabases (MEDLINE, Web of Science, CINAHL, PsycINFO, Cochrane Register of Con- 163 

trolled Trials (CENTRAL) and EMBASE) for studies published from January 1990 to July 164 

2019. 165 

2.2.4. Search strategy 166 

The search strategy was pilot tested in PsychInfo and was refined and appropriately 167 

modified for each database (Appendix 1: complete search strategy). Terms were searched 168 

in titles, abstracts, and keywords. Related systematic reviews were checked for the pur- 169 

pose of identifying other potentially eligible studies. 170 

2.2.5. Selection process 171 

All references were stored at the Mendeley desktop (v1.19.8) and subsequently du- 172 

plicates were removed. One reviewer (MA) screened all titles and abstracts, and full texts 173 

were sought for those that remained unclear. Then, two reviewers (MA, EA) screened in- 174 

dependently abstracts and full texts of potentially eligible studies against the studies’ eli- 175 

gibility criteria. A third reviewer (HB) advised on studies eligibility in a few cases that 176 

remained unclear after reviewers’ assessment. 177 

2.2.6. Data collection process 178 

Data collection involved the data extracted independently by two reviewers (MA, 179 

EA) using the JBI data extraction form [51] in order to extract all relevant information 180 

from the studies (see Appendix). NVivo (Version 11)was used to consolidate 181 

all extracted information. 182 

2.2.7. Quality appraisal 183 

Two reviewers independently (MA, SD) conducted the quality appraisal of the re- 184 

trieved papers using the Cochrane Collaboration’s Risk of Bias [52] and the JBI Critical 185 

Appraisal Checklist for Quasi-Experimental Studies [51]. Agreement was reached 186 

through discussion and any disagreements were resolved after a second round of review. 187 
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2.2.8. Synthesis 188 

Due to the heterogeneity in the data and outcomes reported, statistical pooling of the 189 

data was not used. A narrative synthesis was performed that explored relationships be- 190 

tween studies’ characteristics and findings as outlined by Popay et al. [53]. Moreover, ev- 191 

idence from RCT’s was separately reviewed to assess relationships between interventions’ 192 

effectiveness and their theoretical base. 193 

 194 

 195 

 196 

3. Results 197 

3.1. Study selection 198 

The initial search identified 48,177 hits, including duplicates. In total, 33,422 articles 199 

were screened following the removal of duplicates. 33,121 papers were excluded after the 200 

screening, 301 full papers were reviewed, and 51 articles met the reviews’ inclusion crite- 201 

ria, including 7 papers identified through references lists of other reviews (Figure 1). We 202 

excluded 257 articles for not meeting the inclusion criteria due to the following reasons: 203 

1) not reporting relevant primary outcomes, 2) not testing a digital intervention, 3) no 204 

specific workplace settings, 4) reporting organisational intervention, 5) simultaneous de- 205 

livery of a digital intervention with other types of interventions without any comparisons, 206 

6) not a psychological intervention, 7) not employees (e.g. university students), 8) not an 207 

RCT or quasi-experimental study, 9) paper published not in English, 10) full paper una- 208 

vailable and 11) not a preliminary study. 209 

 210 

Figure 1: Flow diagram of studies’ selection 211 

 212 
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 214 

 215 

 216 

Appendix 2 presents the studies by their study ID number and author name, settings, 217 

intervention, population, method, measures and main findings. 218 

3.2. Studies’ characteristics 219 

Thirty intervention studies adopted a randomised controlled trial (RCT) research de- 220 

sign and twenty-one quasi-experimental intervention studies. Intervention studies that 221 

used randomisation and controlled conditions involved twenty-four standard 222 

RCT’SRCT’s, four cluster RCT’s, two pilot RCT’s , and one RCT with cross-over design. 223 

Quasi-experimental intervention studies involved thirteen studies with single group pre- 224 

post designs, three pilot studies with single group pre-post designs, three non-random- 225 

ised controlled trials, and two randomised trials without a control group. RCT’s had an 226 

average of two hundred forty-nine participants (min=30, max= 762) working across 227 
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different sectors, including technology/information technology companies (5 RCT’s), 228 

Healthcarehealthcare (8 RCT’S), manufacturing (3 RCT’s), emergency services (2 RCT’s), 229 

media (1 RCT), insurance (1 RCT), education (1 RCT), civil service (1 RCT) and various 230 

companies/organisations/associations (8 RCT’s). With regards to their control conditions, 231 

nineteen RCT’s included control /comparison conditions. Among those one RCT com- 232 

pared two different forms of a digital intervention with a control condition of not receiv- 233 

ing an intervention, while three RCTs compared digital and in-person versions of an in- 234 

tervention with control conditions of not receiving an intervention or not receiving one of 235 

those. Quasi-experimental studies had an average of ninety-nine participants (min=15, 236 

max=379) employed as health professionals (11/21), university employees (2/21), firefight- 237 

ers (1/21), employees in governmental or public enterprises (3/21), white-collar employees 238 

(1/21), engineers (1/21), construction machinery employees (1/21) and naval active duty 239 

members (1/21). Control conditions involved a waiting list (n=2), and not receiving previ- 240 

ously the intervention (n=1). 241 

3.3. Process of Narrative Synthesis 242 

We first coded the studies on NVivo in terms of their characteristics, including study 243 

designs, settings and populations. Then we proceeded to code them by the type of inter- 244 

ventions, the measures they used and the outcomes they reported. Finally, we completed 245 

our narrative synthesis by tabulating intervention outcomes per intervention type.  246 

 247 

3.4. Objective 1: Description of psychological wellbeing measures of digital psychological interven- 248 

tions at work 249 

Due to the vast differences in study design and populations, the outcomes measured 250 

varied considerably. For this reason, as discussed in the study’s protocol [50] there 251 

were formed three clusters of primary outcomes and one cluster of secondary outcomes: 252 

i. Primary Outcomes 253 

a) Common mental wellbeing outcomes at work (referred to for the rest of this re- 254 

view as ‘Mental health concerns’) (e.g. measures of anxiety, depression).  255 

b) Work-related wellbeing (e.g. measures of perceived stress, stress indicators, 256 

burnout etc).  257 

c) Psychological indicators for mental wellbeing at work (referred to for the rest of 258 

this review as ‘Psychological wellness indicators’) (e.g. measures of psychological 259 

resources, subjective wellbeing etc). 260 

ii.  Secondary Outcomes 261 

d) Workplace outcomes (e.g. measures of absenteeism, job attitudes etc) 262 

 263 

 264 

A key difference across the three clusters of primary outcomes is the approach they 265 

adapt towards psychological wellbeing improvement. For 266 

those focusing on mental health concerns improvement is equated with  the reduction of 267 

negative (deficit-oriented) mental health outcomes. For those targeting work-related well- 268 

being, improvement included both deficit-oriented (e.g. distress, burnout) and asset-ori- 269 

ented outcomes (e.g. work-engagement). Finally, those focusing on psychological well- 270 

ness indicators improvement is equated  with  higher  levels  of different psychologi- 271 

cal and psychosocial resources, subjective well-being and positive mental health. 272 

 273 

 274 

3.4.1. Description of psychological wellbeing measures 275 

 276 

 277 

a) Primary outcomes  278 

 279 
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Mental health concerns were assessed using well-established previously validated 280 

instruments measuring depression, anxiety and dysfunctional attitudes. Most frequently 281 

used instruments included different versions of the centre for epidemiologic studies de- 282 

pression scale: the 20-item (CES-D) scale  (58,  95, 61, 62, 100) and the CESD-R-20 (64); 283 

the Depression, Anxiety, and Stress Scale (DASS-21) (63, 42), the Japanese version of 284 

Dysfunctional Attitude Scale 24 (DAS24-J) (55), the Attributional Style Questionnaire 285 

(ASQ) (54),  the Hospital Anxiety and Depression Scale (HADS) (54, 95, 61), the Beck 286 

Anxiety Inventory (BAI) (64, 25),and the Spielberger State-trait Anxiety Index (STAI) ( 287 

73, 57).  288 

Assessments of work-related wellbeing included instruments measuring perceived 289 

stress most frequently with the 10-item PSS (73, 60, 68, 69, 100) and the Stress Question- 290 

naire- (10, 65, 87, 62,); instruments measuring stress outcomes, psychological distress and 291 

job strain often with Job Stress Questionnaire (BJSQ) (94, 71),  the Symptoms of distress 292 

scale (64, 71, 95),  and the Job Stress Questionnaire (BJSQ) (94, 71); and instruments 293 

measuring burnout, work-engagement and compassion-fatigue with the  Maslach Burn- 294 

out Inventory (62, 75, 87), (62), the Professional Quality of Life-Revision IV (ProQOL) (74, 295 

82), and the Utrecht Work Engagement Scale ((10, 71, 83, 91, 102) 296 

Finally, assessment of psychological wellness indicators included instruments meas- 297 

uring general mental well-being/positive mental health such as the WHO-5 well-being 298 

scale (83, 99, 80, 69) and the  Mental Health Continuum (83, 91); as well as instruments 299 

measuring happiness and satisfaction in life most frequently using the Positive and 300 

Negative affect schedule (64, 87, 88), the 8-item Flourishing scale (87, 88, 80), and the sat- 301 

isfaction with Life Scale (SWLS, (79, 88). Other studies included instruments measuring 302 

mindfulness such as Freiburg Mindful-ness Inventory (86, 59, 73, 80) and the Five Facet 303 

Mindful-ness Ques-tionnaire (FFMQ) (77, 76) as well as instruments measuring psycho- 304 

logical and psychosocial resources such as resilience with the Connor-Davidson Resilience 305 

Scale (CDRISC) (86, 98, 82), and various scales measuring self-efficacy (73, 89, 94), coping 306 

(56, 89, 95) and gratitude (92, 93). 307 

 308 

 309 

b) Secondary Outcomes 310 

 311 

Studies’ secondary outcomes involved measures of workplace outcomes. 312 

These included measures of job attitudes such as the Nurse Satisfaction Scale (95), and  313 

the Maastricht Job Satisfaction Scale for healthcare (MAS-GZ) (91), as well as measures of 314 

job performance such as the World Health Organization (WHO) Health and Work Perfor- 315 

mance Questionnaire (HPQ) (71, 102, 95, 61), and the Work Limitations Questionnaire (64, 316 

95, 100). Other frequent assessment of workplace outcomes included measures of job at- 317 

tendance such as the short form World Health Organization Health and Work Perfor- 318 

mance Questionnaire (56), and self-reported sick leave days (102, 85, 92, 62).   319 

 320 

 321 

 322 

3.4.2. Effectiveness of digital psychological interventions 323 

 324 

 325 

i. Primary Outcomes 326 

 327 

a) Mental health concerns 328 

Ten studies reported positive effects on mental health concerns at work. Three CBT 329 

interventions showed significant effects on depression and anxiety over time [54-56] and 330 

especially among those with high psychological distress at baseline [55]. Stress inoculation 331 

training [57] and relaxation training [58] showed positive effects in reducing anxiety and 332 

depression (p<.05), while two meditation training/mindfulness-based interventions 333 

[59,60] showed positive effects in reducing anxiety and depression symptoms (p<.05). 334 
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Finally, one self-help intervention that delivered problem-solving therapy had small ef- 335 

fects in anxiety [61], another that delivered problem-solving therapy had had sustainable 336 

positive effects on depressive symptom severity (p<0.01) [62]; and finally another that in- 337 

cluded CBT-informed modules reported significant sustainable reduction in depression 338 

scores [63]. 339 

Seven studies reported no effects on mental health concerns at work including one 340 

CBT intervention [38], four stress management/wellbeing promotions interventions [1, 11, 341 

21, 46], and two self-help interventions that delivered problem solving therapy and cog- 342 

nitive therapy [47, 48) 343 

 344 

b) Work-related wellbeing  345 

Twenty-eight studies reported positive effects on work-related wellbeing measures. 346 

Two RCTs of an internet-based CBT programme had marginally significant effects 347 

on distress (p=0.09) and indirect effects on work-engagement but only through changes in 348 

depression (p’s<0.1) [55]. Ten studies (7 RCTs and 2 quasi-experimental studies) reported 349 

positive effects of stress management and wellbeing programs on work related wellbeing 350 

measures including perceived stress [64-69], subjective symptoms of stress wellbeing [69], 351 

distress [68], job stress [47], work-related fatigue (p<.05) and psychosocial demands (men- 352 

tal workload, emotional labour) [58,70]. However, three RCT’s [65, 70-72] reported mini- 353 

mal effects on improving work-related wellbeing. Moreover, there were greater effects for 354 

an instructor-led workshop (F= 4.45, p < 0.05), while participants in both conditions were 355 

especially benefited from mini-relaxation exercises, especially after the second session 356 

(F=8.44, p < 0.01) [72]. Similarly, a videoconferencing-based telepsychology intervention 357 

[65] showed greater effects for the in-person condition than the digital one. Nine studies 358 

(3 RCTs and 6 quasi-experimental studies) reported positive effects of meditation training 359 

or mindfulness-based interventions on work-related wellbeing measures [59,60,66,68,73- 360 

77]. Those included significant effects on job control (F=5.71, p<.05), that was sustained for 361 

2 months post-intervention [59]; a lower risk for compassion fatigue (p<.05) for nurses 362 

below the clinical cut-off point for PTSD [77]; a significant improvement for compassion 363 

fatigue and burnout (p<0.05) [74]; a significant decrease in perceived stress (p<.05) [73]; 364 

small to moderate effects on stress levels post-intervention (Cohen’s d=0.34; p<.001) that 365 

continued three months later (Cohen’s d=0.22; p<.05) [66], and improvements in fatigue 366 

scores (p<.05) [60,73] as well as in chronic and acute fatigue scores post-intervention 367 

(p<.05) [76]. Finally, seven studies (3 RCTs, 1 pilot RCT and 3 quasi-experimental studies) 368 

reported positive effects of self-help interventions on work-related wellbeing measures 369 

p<0.05). Those included significant effects on perceived stress [62,78] and worrying over 370 

time [62], stress levels over time [79-81], work -engagement [78] burnout and compassion 371 

fatigue [82], and small effects on emotional exhaustion [61]. 372 

 373 

c) Psychological wellness indicators 374 

Nineteen studies reported positive effects on psychological indicators for mental 375 

wellbeing at work. Two studies, one RCT and a quasi-experimental study, reported posi- 376 

tive effects of computerised CBT [55,56] on efficacy variables over time (p<0.05) [55], as 377 

well as on self-esteem (F=31.5; p<.05) and coping flexibility (F=14.2; P<.001) post-interven- 378 

tion [56]. Four studies, three RCTs and one quasi-experimental study showed positive ef- 379 

fects of stress management and wellbeing promotion programmes [57,67,83,84] on psy- 380 

chological wellbeing (p<.01) [83,84], mental energy and active coping (p<.05) [57,85]. 381 

Seven studies, three RCTs and four quasi-experimental studies, showed significant posi- 382 

tive effects of meditation training/mindfulness on psychological wellness indicators. 383 

Those include significant effects on psychological resources, positive emotions, and flour- 384 

ishing (p<.05) [59,73,74,76,86,87] and moderate to large effects on global mental well-being 385 

over time [59]. Finally, five self-help interventioninterventions, one RCT and four quasi- 386 

experimental studies had significant positive effects (p<.05) on positive affectivity, life sat- 387 

isfaction, happiness, flourishing, quality of life and self-efficacy [79,80,88,89]. However, 388 

three mobile-based resilience training interventions [79,82,90] did not have significant 389 
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effects on resilience measures, while two RCTs and two quasi-experimental studies that 390 

tested three online positive psychology interventions [91-93] had no significant effects on 391 

any indicators of psychological wellness.  392 

 393 

ii) Types of interventions 394 

We grouped the interventions based on the authors’ explicit descriptions of their in- 395 

tervention approach and, secondarily, on key components of the interventions (i.e. mode 396 

of delivery, intervention content, and engagement with users). We identified four 397 

clusters of interventions: 398 

 399 

a) Self-help interventions 400 

Self-help interventions was the most frequently tested cluster of interventions (n=18). 401 

They involved educational interventions [81,89,90,94], multicomponent interventions fea- 402 

turing cognitive and behavioural interventions [61,62,63,78,79,88,95], positive psychology 403 

exercises [80,91-93,96] and resilience training [82,97]. 404 

 405 

b) Stress management and workplace wellbeing promotion programs: 406 

 Another cluster of studies (n=14) were ten RCTs and four quasi-experimental stud- 407 

ies that were identified by their authors either as stress management interventions or 408 

workplace health and mental health promotion programmes. Ten out of fourteen inter- 409 

ventions were delivered through self-paced online sessions, five of which combined psy- 410 

choeducation with training in cognitive techniques [45,64,71,72,84]. 411 

 412 

c) Meditation training and mindfulness-based interventions:  413 

Fourteen studies (six RCTs and eight quasi-experimental studies) reported on the ef- 414 

fectiveness of meditation training and mindfulness-based interventions. Interventions 415 

were delivered via online platforms as educational programmes [66,73,75,76,86,87,98-100] 416 

and via mobile applications [59,60,74,77,101]. Mobile-based interventions delivered 417 

guided meditation practices. Other web-based interventions combined psychoeducation 418 

with training in meditation practices [75,87,99] or included online evidence-based psycho- 419 

logical skills training sessions based on mindfulness-based stress reduction, acceptance 420 

and commitment therapy and mindfulness-based cognitive therapy [66,73,76,86,98]. 421 

 422 

d) Cognitive Behavioural Therapy (CBT): Five studies, four RCT’s and one quasi-experi- 423 

mental study, reported computerised, internet-based or digitally enhanced CBTs. Four in- 424 

terventions were delivered through self-paced computer programmes [54,55,85,102] and 425 

4/5 included trained clinicians in some capacity. 426 

 427 

 428 

We constructed an auxiliary evidence map [Appendix 3: Evidence maps] to 429 

retain an overview of effects observed across the three clusters of primary 430 

outcomes for this review. 431 432 

*Table 1: Evidence Maps 433 

        Psychological Wellbeing Promotion-Evidene Maps 

                            Evidence Group A: Mental Health Concerns 

Evidence: n= 10                      No evidence: n=7  

CBT (n=3) Stress management 

[relaxation training]  

(n=2) 

Meditation/mindful-

ness-based interven-

tions (n=2) 

Self-help  

[problem-solv-

ing therapy, 

CBT-informed 

modules] (n=3) 

CBT (n=1) Stress manage-

ment/Wellbeing 

promotion (n=4) 

Medita-

tion/mindful-

ness-based 

interventions 

Self-help 

[problem 

solving, 

cognitive 
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therapy] 

(n=2) 

RCT 

interactive cCBT programmes 

(20, 45) depression symptoms, 

dysfunctional attitudes, anxiety  

 

RCT 

(34) 4-week mobile 

stress inoculation 

training: eight video 

clips accompanied 

with a narrative 

among nurses: sig-

nificant decrease in 

anxiety 

 

(22) mindfulness ap-

plication app (Head-

space): anxiety and 

depression symptoms 

 

RCT 

(48) Web-based 

guided self-help 

course: anxiety 

(secondary out-

come) small ef-

fects 

 

RCT 

(38) 5-week 

computer-

ised CBT in-

tervention 

among em-

ployees 

with ele-

vated 

scores in 

Patient 

Health 

Question-

naire 

(online 

course) 

 

RCT 

(1) 3 month web-

based multimedia 

stress and mood 

programme that in-

cluded self-paced 

cognitive-behav-

ioural techniques: 

no other significant 

differences in  

other mental well-

being outcomes (de-

pression, anxiety, 

mood management) 

(11) 3 month web-

based stress man-

agement: no signifi-

cant effect  on dis-

tress symptoms, 

coping with stress 

 

0 6 week 

guided 

self-help 

course 

web-

based in-

terven-

tion for 

employ-

ees with 

depres-

sive 

symp-

toms 

(prob-

lem-solv-

ing treat-

ment, 

cognitive 

therapy)  

(47, 48) : 

no effect 

on de-

pression 

 

Quasi: 

(25) cCBT:6-week webinar, six 

sessions: depression, anxiety 

 

Quasi 

(27) fully automated 

smartphone-based 

4-week stress man-

agement applica-

tion- reduction in 

depression symp-

toms only for the 

second version that 

included relaxation 

training 

 

 

 

 

 

Quasi 

(29) 2-week mindful-

ness practice a weara-

ble neurofeedback 

system managed via 

smartphone state anx-

iety 

 

(49) internet-

based problem-

solving: depres-

sion 

RCT pilot:(18) 

24-week web-

based & mo-

bile-based cCBT 

modules for de-

pression and 

anxiety and 

other empiri-

cally validated 

tools- signifi-

cant reduction 

0 (21) 4-week stress 

management inter-

vention: educational 

sessions on stress, 

coping and  the di-

mensions of psycho-

logical wellbeing 

and the use of cog-

nitive restructuring 

techniques-no ef-

fect on depression 

symptoms 

(46) a  70 minutes 

web-based asser-

tion training stress 

management 

0 0 
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in depression 

score 

 

programme: no effect on  depression. 
 

   Evidence Group B: Work-related wellbeing 

Evidence: n= 27  No evidence: n=8  

CBT (n=2) Stress manage-

ment/Wellbeing 

promotion (n=10) 

Meditation/mindful-

ness-based interven-

tions (n=8) 

Self-help  

(n=7) 

CBT Stress manage-

ment/Wellbeing 

promotion (n=3) 

Medita-

tion/mindful-

ness-based 

interventions 

(n=2) 

Self-help 

(n=3) 

RCTs 

(20) interactive cCBT programme 

marginally significant effect on 

distress 

(26): marginally significant indi-

rect effects on work-engagement 

through changes in depression 

(p’s<0.1) 

 

RCTs 

(1) 3 month web-

based multimedia 

health promotion 

programme that in-

cluded self-paced 

cognitive-behav-

ioural techniques 

tailored to individu-

als based on their 

earlier screening as-

sessment.  Only 

marginally signifi-

cant reduction in 

stress 

 (2) self-help e-

mental health ap-

proach: five online 

interventions tai-

lored to partici-

pants’ earlier 

screening work-

functioning results. 

significant improve-

ment in work-re-

lated fatigue & 

work-functioning 

but not significant 

effects on stress 

(11) 3 month web-

based stress 

RCTs 

(22) mindfulness ap-

plication app (Head-

space): job strain & 

and workplace sup-

port   

 (33) 7-week mindful-

ness training adapta-

tion of mindfulness-

based stress reduction 

(a moderated discus-

sion board) significant 

small to medium ef-

fect & at 3-month fol-

low-up but no effects 

on mindfulness. 

(40)  4-week instruc-

tor-led (through 

online instructional 

videos) mindfulness 

training that com-

bined elements of 

mindfulness-based 

stress reduction & 

mindfulness-based 

cognitive therapy: 

large effect on  

chronic and acute fa-

tigue. 

 

RCTs 

(10, 49):3-6 

weeks evi-

dence-based 

web-based cog-

nitive & behav-

ioural training 

(self-regulation, 

problem-solv-

ing): feedback, 

internet--based: 

overall stress, 

perceived 

stress, work-en-

gagement 

(48) Web-based 

guided self-help 

course (prob-

lem solving & 

cognitive ther-

apy): emotional 

exhaustion (sec-

ondary out-

come) small ef-

fects 

RCT (pilot) 

(28) online hap-

piness training: 

stress warning, 

and particularly 

- RCTs 

(12) videoconfer-

encing-based 

telepsychology : no 

perceived stress 

(23)  7 weeks psy-

choeducation & 2-

phased approach 

(skill acquisition & 

practice): job stress 

& work-engagement 

(32) cognitive-be-

havioral (4 modules, 

2 sessions)-no long 

term effect in stress 

& in-person group 

better 

 

RCT 

(8) 3-week 

mindfulness 

meditation 

practices via 

an app: no ef-

fect on per-

ceived stress 

(51) 12-week 

real-time 

long-hour vir-

tual classes: 

no effect on 

perceived 

stress 

(9) mi-

cro-tasks-

no effect 

on burn-

out/work

-engage-

ment 
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management created specifically for nurses 8 stress management modules: nurses’ stress improvement 
(12) videoconfer-

encing-based 

telepsychology : 

emotional labour  

(23)  7 weeks psy-

choeducation & 2-

phased approach 

(skill acquisition & 

practice): marginally 

coping skills 

43) 6-week 

smartphone admin-

istered stress inter-

vention (based on 

ACT): significant me-

dium effect-size for 

distress, significant 

medium effect-size 

for perceived stress 

(32) cognitive-be-

havioral (4 modules, 

2 sessions)-per-

ceived stress (short-

term 

(37) 6 month web-

based stress man-

agement and health 

promotion tool: per-

ceived ability to 

manage stress, per-

ceived social sup-

port 

(50) 8-week app de-

veloped to promote 

stress management 

and well-being: sig-

nificant decreases in 

perceived stress, 

general stress. 

 

emotional 

stress 

 

 Quasi. 

27) two versions of 

a fully automated 

Quasi:  

(24) 8-week online  

MBSR significant 

Quasi: 

(7) one’s month 

use mobile 

- - - (6) psy-

choedu-

cation-no 
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smartphone-based 

4-week stress management application Both personalized recommendations , psychoeducation and cognitive-behavioural techniques, the second version also included relaxation training: significant reduction in psychosocial stress 
(46)70 minutes 

web-based asser-

tion training stress 

management: im-

proved significantly 

mental workload 

 

improvement for state anxiety & fatigue   
(35) Headspace app 

once a week for 4 

weeks marginally im-

proved burnout and 

compassion satisfac-

tion(and improved 

compassion fatigue  

for those with low lev-

els of PTSD symptoms  

 (4, 29) 2-week mind-

fulness practice a 

wearable neurofeed-

back system managed 

via smartphone (29) & 

6-week yoga therapy 

meditation program 

delivered and tracked 

by a smartphone app 

(4) significant im-

provement for burn-

out (4), mindfulness 

(4) (perceived stress 

(29), fatigue scores 

(29) and compassion 

fatigue (4)  

 (3) online classes 

through six 50-minute 

interactive facilitated 

sessions of mantra 

repetition: beneficial 

effects  in the fre-

quency of Stressful 

Events, troubled con-

science about stressful 

events& a significant 

decline in feelings of 

exhaustion), 

 

mental wellness-training app (ACT processes) significant improvement in (single-item) ratings of stress  
(30) one’s 

month use of a 

resilience mo-

bile application 

(Provider Resili-

ence app): sig-

nificant im-

provement in 

burnout and 

compassion fa-

tigue, no signifi-

cant effect on 

compassion sat-

isfaction, symp-

tom distress, in-

terpersonal re-

lations and so-

cial role 

(36) feasibility 

study-a web-

based version 

of a previously 

standardised 

group interven-

tion-behavioral 

intervention: 

perceived stress  

 

effects 

on job 

stress 

  

30) one’s 

month 

use of a 

resilience 

mobile 

applica-

tion (Pro-

vider Re-

silience 

app): no 

signifi-

cant ef-

fect on 

compas-

sion sat-

isfaction 

 

                                              Evidence Group C: Psychological wellness indicators 

Evidence: n= 20 No evidence: n=10  
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CBT (n=2) Stress manage-

ment/Wellbeing 

promotion (n=5) 

Meditation/mindful-

ness-based interven-

tions (n=7) 

Self-help inter-

ventions (n=6) 

CBT Stress manage-

ment/Wellbeing 

promotion n=1) 

Medita-

tion/mindful-

ness-based 

interventions 

(n=3) 

Self-help  

interven-

tions 

(n=6) 

RCT 

(20) interactive cCBT programme 

significant effect on all efficacy 

variables except problem solving  

RCT’s 

(14) online work-

place mental health 

promotion- five self-

help online courses 

with a duration 

from 6 to 8 weeks: 

significant (medium-

sized effects at 

three-month follow-

up and six month 

follow-ups for posi-

tive mental health 

and especially its 

psychological well-

being subscale 

34) 4-week mobile 

stress inoculation 

training: decrease in 

denial along with an 

increase in active 

coping 

(37) 6 month web-

based stress man-

agement and health 

promotion tool: 

mental energy, con-

centration ability. 

RCT:  

(5) six online sessions 

(mindfulness training, 

psycho-education and 

training in skills and 

strategies drawn from 

third-wave CBT): resili-

ence, optimism and 

coping 

(22)  8 weeks mind-

fulness application 

app (Headspace): sig-

nificant effect on men-

tal well-being, daily 

positive emotions 

(40)  4-week instruc-

tor-led elements of  

MBSR& mindfulness-

based cognitive ther-

apy significant me-

dium effect on affec-

tive rumination and 

problem-solving pon-

dering. Effects almost 

completely mediated 

from  effect on act-

ing with awareness. 

RCT: 

(15) 5-week 

self-help goal-

based interven-

tion: positive af-

fect, life-satis-

faction 

 

- - RCT:  

(33) 7-week 

mindfulness 

training pro-

gram no ef-

fects on 

mindfulness 

(51) 12-week 

real-time 

long-hour vir-

tual classes: 

no effect on 

mindfulness 

 

RCT 

(16) , (42) 

positive 

psychol-

ogy inter-

ventions-

psy-

choedu-

cation -

no signif-

icant ef-

fects 

 

Quasi: 

(25) cCBT: 6-week webinar, six 

sessions: coping flexibility, self-

esteem 

Quasi: 

(21) 4-week web-

based stress man-

agement interven-

tion: improvement 

in psychological 

well-being 

(50) app developed 

to promote stress 

Quasi: 

(24) 8-week online 

MSBR significant im-

provement Mindful-

ness and Optimism 

(4) 6-week yoga ther-

apy meditation pro-

gram delivered and 

tracked by a 

smartphone app: 

Quasi: 

(28) happiness 

training: happi-

ness, satisfac-

tion, quality of 

life, mindful-

ness, recovery 

experience,  

and flourishing 

 Quasi 

(27) fully automated 

smartphone-based 

4-week stress man-

agement applica-

tion: no effect in re-

silience 

 

Quasi:  

(17) of a 

mindfulness-

based resili-

ence program 

(mindfulness 

& psychoedu-

cation non-

significant 

moderate 

Quasi 

(7) one’s 

month 

use of 

mobile 

mental 

wellness-

training 

app (ACT 
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management and 

well-being- 8-week 

significant improvement for mindfulness ,(4) 
(13) elective educa-

tional program in 

mind-body skills- 

three clusters of 1-

hour modules: signifi-

cant improvement for 

both Positive and Neg-

ative Affect) and Sig-

nificant improvement 

on Flourishing. 

(19) 3 (1 hour long 

each) meditation  

meditation training 

modules: gratitude, 

well-being, self-com-

passion, and confi-

dence in providing 

compassionate care 

 

 
intervention: 

subjective well-

being 

(31) e-learning 

module resili-

ence training: 

perceived work-

place resilience 

(7) one’s month 

use of mobile 

mental well-

ness-training 

app (ACT pro-

cesses): life sat-

isfaction 

(44) computer 

assisted resili-

ence training: 

training course 

on pandemic 

self-efficacy and 

stress re-

sponses: im-

proved self-effi-

cacy, medium 

length course  

was sufficient 

for significant 

improvements 

in pandemic 

self-efficacy, 

and interper-

sonal problems 

 

effect size of resilience improvement & psychological flexibility 
 

processes): life satisfaction: no effect psychological flexibility 
(39, 41) 

positive 

psychol-

ogy inter-

ventions-

psy-

choedu-

cation -

no signif-

icant ef-

fects 

(31) e-

learning 

module 

resilience 

training: 

no effect 

in dispo-

sitional 

resilience 

 

 434 

 435 

 436 

3.5. Objective 2: Relationship between interventions’ theoretical base and their effectiveness  437 

We evaluated RCTs’ theoretical base in order to understand the relationship between 438 

digital interventions’ effectiveness and their theoretical underpinnings. This was also in 439 

line with this review’s protocol that required the production of a separate analysis for the 440 

included RCT’s. For this evaluation, we used the most relevant items from the ‘theory 441 

coding scheme’ (TSC) [103], combining them in two categories: a) Theory constructs (Are 442 

specific models/theories explicitly mentioned and their relationship with targeted 443 
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psychological constructs?), and b) Intervention components (Are intervention techniques 444 

explicitly linked to theory relevant constructs?). This analysis allowed the tabulation of 445 

interventions’ reported effects for  “some effects” (only post-intervention) and “multiple 446 

effects over time” (post-intervention & follow-up) against the theoretical mechanisms de- 447 

scribed in those interventions. For those interventions that no explicit theory-base was 448 

described the “theoretical mechanism” column was also left blackblank while the rest 449 

were distinguished between (i) those targeted theory-based constructs OR described the- 450 

ory-based intervention components, and ii) those targeted theory-based constructs AND 451 

described theory-based intervention components (Table 2: Intervention types, theory 452 

mechanisms and effectiveness, Appendix: Full theory assessment). 453 

Table 2: Intervention types, theory mechanisms and effectiveness. 454 

 No effects Some effects 
Theory mecha-

nisms 

Multiple ef-

fects over 

time (T3 

follow-up) 

Theory mechanisms 

No theory-base 

5 RCTs: 

(85)cCBT  

(95) self-help 

(96) self-help 

(91) self-help 

6 RCTs: 

(86) Mindfulness-

based 

(66) mindfulness-

based 

(64) Stress manage-

ment 

(47) stress manage-

ment 

(65) stress manage-

ment  

(72) stress manage-

ment 

(37) stress manage-

ment/health promo-

tion 

-  

1 pilot RCT: 

(63) self-

help: multi-

component 

intervention 

-  

Theory-based 

constructs & the-

ory-based inter-

vention compo-

nents 

0 RCTs 

2 RCTs 

(54) cCBT 

(57) Stress manage-

ment 

 

(45) attributional 

style & cognitive 

and behavioural 

skills to improve 

it & reduce de-

pression symp-

toms 

(34) Karasek’s 

stress model & 

stress inocula-

tion training (re-

laxation effect) 

2 RCTs 

(55) cCBT 

(59) Mind-

fulness-

based 

 

(55) cognitive restructur-

ing & dysfunctional atti-

tudes 

(59) Karasek’s stress 

model-mindfulness com-

ponents & social support 

 

Theory-based 

constructs or 

theory-based in-

terventions 

4 RCT 

(101) Mindufl-

ness-based 

(100) Mindufl-

ness-based 

(71) Stress man-

agement (social 

learning theory) 

(97) self-help: 

positive psychol-

ogy interven-

tions 

6 RCTs 

(83) Mental health 

promotion 

(62) self-help:prob-

lem-solving 

(102) cCBT 

(78)self-help: self-

regulation  

(68) Stress manage-

ment 

(61) self-help: prob-

lem-solving 

(76) Meditation and 

mindfulness-based 

 

(83) psychologi-

cal wellbeing 

measures (posi-

tive mental 

health, subjec-

tive well-being 

measures),   & 

positive psychol-

ogy interven-

tions choice (au-

tonomy-self-de-

termination the-

ory) 

(62) Problem-

solving therapy 

(102) cCBT (cog-

nitive restructur-

ing) 

(78)self-regula-

tion training 

3 RCTs 

(88) Self-

help: posi-

tive psy-

chology 

(80) Self-

help: posi-

tive psy-

chology 

(69) Stress 

manage-

ment 

(88) psychological well-

being measure (flourish-

ing measure) & goal set-

ting-happiness 

(80) Lubomirsky’s happi-

ness approach & positive 

psychology interventions 

for cultivating positive 

feelings, positive behav-

iours, or positive cogni-

tions 

(69) mechanisms actions 

of mindfulness, relaxa-

tion response & positive 

mental health 
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(68) ACT mecha-

nisms 

(61) Problem-

solving therapy  

(76)Mindfulness 

mechanisms of 

change, affective 

rumination & 

problem solving 

pondering & 

measures 

The most effective cluster of interventions appeared to be theory-informed digital 455 

interventions that delivered evidence-based cognitive or behavioural training for the im- 456 

provement of mental health concerns at work and other measures of work-related well- 457 

being [54,55,61,62,78,102]. Those interventions included computerised or digitally en- 458 

hanced CBT targeting dysfunctional attributional styles through cognitive restructuring 459 

and self-regulation [54,55,102]; problem-solving therapy [61], and multi-component cog- 460 

nitive-behavioural training [62,63]. Stress management and workplace wellbeing pro- 461 

grammes were often atheoretical as only 5/10 were partially explicitly based on a specific 462 

theory. Only one study [57] demonstrated a strong theoretical base as it was explicitly 463 

informed by Karasek’s job strain model [104] measuring psychosocial outcomes and 464 

showed positive effects on improving state anxiety and active coping [57]. Four in five 465 

atheoretical interventions showed some positive effects on work-related wellbeing 466 

measures [47,64,67,72]. Finally, three in four partially theory-informed interventions 467 

[68,69,83] showed positive effects on work-related wellbeing and measures of psycholog- 468 

ical wellness based on acceptance and commitment therapy [68] and broad or dynamic 469 

conceptualisations of health and positive mental health [69,83]. For example, one inter- 470 

vention [69] that offered a tailored choice of online positive psychology interventions, 471 

viewing them as part of the preventive role of workers’ health surveillance system that 472 

can improve subjective well-being [105], psychological wellbeing [106] and positive men- 473 

tal health [107] showed significant improvement in positive mental health but not signif- 474 

icant differences for work-engagement, subjective well-being and mental health concerns 475 

(anxiety and depression). Mindfulness-based interventions were, in their majority, at least 476 

partially theory-based (4/6) but the impact of their theoretical assumptions was less clear. 477 

Two partially theory-informed interventions justifying meditation training on relaxation 478 

mechanisms showed no effects on stress [100,101]. In comparison, two mindfulness-based 479 

interventions that adopted Karasek’s job strain model demonstrated significant effects on 480 

different aspects of psychological wellbeing at work. One study [59] adopted Karasek’s 481 

model to justify measuring psychosocial outcomes, based its intervention components on 482 

the two-component model of mindfulness describing associations of mindfulness compo- 483 

nents with social support in the workplace and found significant effects sustained over 484 

time on depression, job strain, and psychological wellness measures. Another partially 485 

theory-informed mindfulness-based study that adopted Karasek’s model showed some 486 

significant effects on work-related fatigue and showed that acting with awareness fully 487 

mediated the effects of the intervention on work-related wellbeing [76]. Finally, a good 488 

portion of self-help interventions (6/10) was partially theory-informed [61,62,78,80,88,97]. 489 

Overall, those partially theory-informed interventions within this cluster targeted psycho- 490 

logical constructs or justified components of their interventions based either on cognitive 491 

and behavioural techniques or approaches to happiness and positive psychology inter- 492 

ventions [80,88,97]. Only two partially theory-informed interventions [80,88] based on 493 

positive psychology techniques showed positive effects on psychological wellness 494 

measures. Those studies adopted Lyubomirki’s theorising on how developing positive 495 

emotions, cognitions and behaviour through performing appropriately tailored activities 496 

can be associated with flourishing in the workplace [108]. 497 

3.6. Objective 3: Associations with workplace outcomes (secondary outcomes) 498 
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We formed a separate cluster of interventions’ secondary outcomes. Those involved 499 

effects on workplace outcomes (e.g. job attitudes, job performance, job attendance). Only 500 

two studies, two RCT’s and one quasi-experimental study, reported positive intervention 501 

effects on workplace outcomes. A quasi-experimental study showed that an interactive 502 

cCBT [56] had statistically significant effects on presenteeism (post-intervention and one 503 

month follow-up). An RCT showed that a web-based CBT had marginally statistically 504 

significant effect on sick leave days during the past three months [102]. Finally, another 505 

RCT demonstrated that  multi-component mental health promotion [45] that included 506 

screening, feedback and a tailored choice of online interventions had statistically 507 

significant positive effects on work functioning (p < 0.01). 508 

3.7. Critical appraisal 509 

All the included studies (n=51) were assessed for risk of bias. Agreement between 510 

reviewers was reached in two rounds following an exchange of comments on their assess- 511 

ment. The Cochrane handbook classification guide was followed for RCT’s (n=30) and 512 

randomised trials (n=2). The robvis online tool was used to generate a risk-of-bias plot for 513 

studies that used randomisation [109]. (Table 3). 514 

*Table  3: RCT’s quality appraisal 515 

Study ID                                     Risk of bias 

D1 D2 D3 D4 D5 D6 D7 

1 x x x - + + x 

5 - + x - - + x 

8 x x x - - + - 

9 - + x - - + - 

10 x - x - + + - 

11 x - - - - + x 

12 + + - - + + x 

14 + + - - - + - 

15 x - x - + + - 

16 x + x - - + - 

18 x + x - x x + 

20 x + + - x + x 

22 x + x - - + - 

23 + - x - - + + 

26 x + - - x + - 

28 x - - - + - - 

32 x x x - + + - 

33 x + x - + + x 

34 x x x - - - x 

37 x - x - +  - 

38 x + + - +  + 

39 x x x - +  x 

40 x + x - +  - 

42 x - - - - - x 

43 x - x - +  x 

44 x - x  +  x 
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45 x + x - - - - 

47 x + x - +  - 

48 x + x - +  + 

49 x + x - +  - 

50 x + - - +  + 

51 x x x - +  - 

  

D1: Random sequence allocation 

D2: Allocation concealment 

D3: Blinding of participants and personnel 

D4: Blinding of outcome assessment 

D5: Incomplete outcome data 

D6: Selective reporting 

D7: Other bias 

Judgement 

          

                      High 

 

                     Unclear 

 

 

                    Low 

 

                                                   

 

 516 

 517 

 518 

The greatest risks of bias were associated with small sample sizes, high attrition rates 519 

and potential contamination effects. In particular, 14/32 studies were Unclear in describ- 520 

ing their randomisation processes, and 6/32 demonstrated insufficient or no allocation 521 

concealment. Furthermore, many studies reported high attrition levels, with 11/32 not re- 522 

porting adequately any processes of managing attrition or missing values and 11/32 stud- 523 

ies not reporting power calculations for their sample size. Others reported low power due 524 

to small samples. Overall, only a few adequately powered studies used randomisation 525 

and demonstrated low attrition bias and low risk for contamination effects [69,71,85]. 526 

Among those, only one multi-component, partially theory-informed stress management 527 

intervention reported positive effects on work-related wellbeing [69]. The JBI Critical ap- 528 

praisal checklist for quasi-experimental studies was followed for all non-randomised in- 529 

tervention studies (n=19) (table 4). 530 

*Table 4 near here: Quality appraisal of quasi-experimental studies 531 
 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 

2 + + - x  + x n/a - - 

3 + + n/a x + + n/a + - 

4 + + - x + n/a n/a + - 

6 + + - + + - + + x 

7 + + x x + x n/a - - 

13 - - x x - - n/a - - 

17 + + + x + x n/a + - 

19 - - x x + n/a n/a - - 

21 + + + x + x n/a - + 

24 + + + x + + n/a + + 

25 + + + x + + n/a + x 

27 + + x x + x n/a - + 

29 + + + x + - n/a + + 

30 + + + x + x n/a - - 

31 + - + x x x - - x 

35 + x x x + x n/a + + 

36 + + + x + x n/a x - 

41 + + x +  + x + + - 

+ 

x 

- 
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46 + + + x + + n/a + - 

Q1:” “Cause” & “effect” 

Q2: Similar comparisons 

Q3: Receiving same treatment                                                                 

Q4: Control group 

Q5: Pre-post 

Q6: Follow up  completion 

Q7: Outcomes included 

Q8: Reliability 

Q9: Appropriate Statistical analysis 

 

Judgement 

          

                      High 

 

                     Unclear 

 

 

                    Low 

 

                                                  

Not  

                                                         

applicable 

The highest proportion of bias (6/19) involved differences between the treatment 532 

groups and differences in treatment received beyond the intervention. Studies reported 533 

comparisons between single groups at different time points that received slightly different 534 

interventions or included samples with prior exposure to or knowledge of the interven- 535 

tion. In addition, 9/19 studies utilised small samples (N<40) that often faced low statistical 536 

power due to high attrition and low sample size. Only two studies showed both low risk 537 

of selection bias and low risk to exposure to other treatments, along with adequate relia- 538 

bility of outcome measures and appropriate statistical analysis [60,73]. Both studies re- 539 

ported significant effects of digital mindfulness-based interventions on fatigue scores 540 

[60,73].  541 

 542 

4. Discussion 543 

This systematic review synthesised the evidence on the effectiveness of digital psy- 544 

chological interventions in the workplace. Previous reviews have shown that group-based 545 

in -person psychological interventions delivered in the workplace can have small positive 546 

effects on psychological well-being and possibly improve desirable work outcomes [110- 547 

112]. At the same time,Furthermore,, group-based in-person mindfulness meditation pro- 548 

grams may improve some physiological indices of stress among employees [73]. With 549 

most of the evidence elicited from studies reporting interventions that require in-person 550 

attendance there is less systematic evaluation of the effects of digital psychological inter- 551 

ventions across different facets of psychological wellbeing at work. 552 

Recent meta-analyses showed that digital psychological interventions can have small 553 

positive effects on mental health, especially in reducing stress, depression symptoms, psy- 554 

chological distress, and improving work performance [23,42]. Moreover, app-supported 555 

CBT has been found to produce the largest effects on common mental health problems 556 

[113]. However, there is a generally fractured overview of the effectiveness of digital psy- 557 

chological interventions in the workplace. Reasons include a primary focus on specific 558 

intervention approaches or methods, evidence syntheses including both digitally deliv- 559 

ered and in -person interventioninterventions, the prioritisation of deficit-based or asset- 560 

based wellbeing outcomes, and the extensive variance in interventions’ characteristics and 561 

low-quality research designs that can limit the robustness of a synthesis’ conclusions 562 

[111,114,115]. For this reason, we conducted an integrative narrative synthesis of the evi- 563 

dence on effectiveness measures, including any digital psychological interventions in the 564 

workplace. Subsequenlty, we mapped the effects of four groups of digitally delivered psy- 565 

chological interventions (CBT, meditation training/mindfulness-based interventions, 566 

stress-management/wellbeing promotion, and self-help interventions) against three cate- 567 

gories of outcomes: prevention or management of mental health concerns, work-related 568 

wellbeing outcomes, and psychological wellness indicators.  569 

However, just four studies (3 RCT’s & 2 quasi-experimental studies) (60, 69, 71, 73, 570 

85) demonstrated a lower proportion of bias than the rest. Thus, it is important to treat 571 

any interpretations of  results with caution. For example, many RCTs suffered from high 572 

attrition however few provided clear details on how this was mitigated. At the same time, 573 

+ 

x 

- 

n/a 
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only a small number of quasi-experimental studies offered details on completion of fol- 574 

low-up assessments further diminishing the quality of the evidence they provide. What is 575 

more, a significant portion of the studies targeting work-related wellbeing and psycho- 576 

logical wellness indicators reportreported substantially more positive results than negative ones 577 

which can be an indicator of publication bias. On the contrary, there was a relative bal- 578 

anced report between positive and negative results  reported overall across in interventions 579 

targeting mental health concerns which is indicative of the robustness of CBT interven- 580 

tions.  581 

 582 

Objective 1: Effectiveness of digitally delivered psychological interventions at work 583 

The most frequently cited type of intervention was self-help interventions, followed 584 

by stress management/workplace wellbeing promotion programmes and mindfulness- 585 

based interventions and a small cluster of online cognitive behavioural therapy. These 586 

interventions targeted three main clusters of psychological outcomes: a) reduction or 587 

management of mental health concerns, b) improvement of work-related wellbeing out- 588 

comes and c) improvement of psychological wellness indicators. Overall interventions 589 

varied substantially in terms of duration, intervention content, and outcomes’ measures. 590 

Similarly, to previous reviews, they demonstrated a high risk of bias [116] as both ran- 591 

domised and non-randomised studies demonstrated low power due to small sample 592 

sizes, increased risk of contamination effects, and high attrition bias.  593 

 594 

a) Evidence Group A: Mental Health Concerns at work 595 

Effective digital interventions for the prevention or management of mental health 596 

concerns included primarily online CBT-based interventions with four out of five 597 

demonstrating sustainable effects in the reduction of depression systems (54-56, 63, 85) 598 

and short-term effects for the reduction of anxiety (54). This is in accordance with evidence 599 

that app-supported CBT can produce the largest effects on common mental health prob- 600 

lems [113]. However, there was no evidence for their effectiveness among employees with 601 

already elevated depression scores [61,85,95] that supports previous findings that online 602 

CBT in the workplace may be less suitable for the treatment of symptoms among those 603 

already suffering from depression [117,118]. The only non-CBT interventions that were 604 

effective in reducing depression symptoms was app-based mindfulness practice with the 605 

Headspace (59) and two self-help intervention delivering problem-solving therapy (62, 606 

95). Other effective non-CBT interventions included another app-based mindfulness prac- 607 

tice, two of six stress management interventions that included relaxation techniques and 608 

another self-help intervention that delivered problem-solving therapy and demonstrated 609 

some positive effects in reducing anxiety (57, 58, 60,95). Similarly, a meta-analysis showed 610 

that mindfulness-based interventions at work could have higher moderate effects on anx- 611 

iety than depression [111]. Furthermore, a recent review on the effectiveness of mindful- 612 

ness-based self-help interventions in the general population showed that they can have 613 

small effects on depression and anxiety measures post-intervention but do not seem to be 614 

retained in follow-ups [119]. 615 

 616 

b) Evidence Group B: Work-related wellbeing outcomes 617 

Psychological interventions for improving work-related wellbeing outcomes tar- 618 

geted a mixture of deficit-oriented and asset-oriented psychological outcomes. What char- 619 

acterised those outcomes was that they did not necessarily focus on an absence of negative 620 

mental health conditions. This was frequently the case in stress management interventions 621 

[121] and also applied in this review to interventions targeting work-related stress and 622 

stress outcomes as part of workplace health or mental health promotion programmes, an 623 

approach frequently adopted as a prevention strategy for job stress [8,120]. For this reason, 624 

we clustered together interventions described as stress management interventions with 625 

those that combined training in stress management techniques with psychoeducation and 626 

other psychological skills’ training.  627 
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The most frequently utilised interventions targeted work-related wellbeing out- 628 

comes and were delivered either via web-based tools or mobile apps. Intervention effects 629 

included significant positive effects primarily on perceived stress [62,65,67,68,72], distress 630 

[45,64,68], subjective symptoms of stress [69], work-related fatigue [45], as well as in psy- 631 

chosocial demands (i.e. emotional labour, mental workload) [58,70] and work-engage- 632 

ment [83]. Psychoeducation alone showed only some effects in the management of emo- 633 

tional labour and mental workload. It had, though, no effects on any other work-related 634 

wellbeing outcomes, which is in line with previous reviews of the literature showing ed- 635 

ucational interventions to be the least effective for employees’ psychological health [122- 636 

124]. Relaxation training appeared to be an essential characteristic of effective interven- 637 

tions for stress management and wellbeing promotion programmes [58,65,67,69,72], while 638 

tailored brief interventions that were part of e-mental health programmes showed mar- 639 

ginal or no effects on perceived stress [45,64]. Stress inoculation training and relaxation 640 

techniques [57,58] were the only stress management interventions that showed positive 641 

effects in reducing mental health concerns. Previous reviews have also confirmed the ex- 642 

istence of strong evidence for the effectiveness of physical relaxation and mindfulness 643 

practice for reducing occupational stress [13,125]. However, a systematic review of brief 644 

mental health and wellbeing interventions found no evidence for their effectiveness [116]. 645 

What is more, mental health promotion programmes and web-based and app-based stress 646 

management interventions demonstrated significant effects on psychological wellness 647 

(i.e. positive mental health, Ryff’s Psychological well-being scale) and psychological re- 648 

sources (i.e. coping skill, mental energy, concentration ability and active coping) 649 

[57,67,69,84,87] but there were no significant effects on resilience [58] (27). Finally, there 650 

was evidence that in-person stress management interventions may be more effective if not 651 

equal to digitally delivered ones [58,65,72]. There is generally less clarity on the overall 652 

effectiveness or non-inferiority of digital interventions for improving work-related well- 653 

being compared to face-to-face interventions. Nigaru et al. [126] showed that virtually- 654 

delivered CBT and non-CBT might have a greater effect in reducing depression symptoms 655 

than their in-person counterparts [126], while Carolan et al.’s [23] meta-analysis of web- 656 

based psychological interventions showed that their effect on psychological wellbeing is 657 

comparable to non-digital workplace interventions. Finally, Vanhove et al.’s [11] review 658 

showed that face-to-face and group-based resilience-building interventions in the work- 659 

place might be more effective in improving work-related wellbeing outcomes than com- 660 

puter-based interventions. 661 

Meditation training and mindfulness-based interventions mainly had significant ef- 662 

fects on fatigue-related measures, a finding that has also been previously confirmed 663 

among other populations such as cancer survivors [127,128]. Mindfulness-based interven- 664 

tions demonstrated greater variety in delivering methods ranging from self-guided app- 665 

based training practice [59,60,74] to instructor-led courses [75,100]. Evidence from quasi- 666 

experimental studies and a few RCT’s [59,76] suggests that mindfulness-based interven- 667 

tions and guided meditation training or mindfulness practices [66,76] often through mo- 668 

bile applications (i.e. Headspace, wearable neurofeedback system managed via 669 

smartphone) [59,60,74] and web-based tools [66,76] may have a significant effect on work- 670 

related fatigue. In particular, our synthesis showed significant effects on fatigue scores, 671 

compassion fatigue, chronic fatigue and acute fatigue [60,74,76,77] as well as burnout 672 

[75,77], job strain [59], and over-commitment [73] especially for those below the threshold 673 

for PTSD [77]. Meditation training and mindfulness-based interventions with the strong- 674 

est evidence-based (i.e. MBSR, third-wave CBT) had the strongest effect on psychological 675 

wellness indicators (i.e. resilience, optimism, coping, mindfulness, subjective well-being, 676 

acting with awareness, daily positive emotions, gratitude, flourishing, self-compassion) 677 

[59,73,74,76,86,87,99], while half of the interventions that had significant effects on such 678 

outcome measures were also among those that reported positive effects on work-related 679 

wellbeing measures (i.e. Headspace app, MBSR, yoga therapy). Such findings are in ac- 680 

cordance with growing evidence supporting the premise for mindfulness interventions in 681 

the workplace for employees’ wellbeing [129]. However, a recent meta-analysis showed 682 
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that non-digitally delivered mindfulness-based self-help interventions have greater ef- 683 

fects on psychological wellbeing measures at work than digital interventions [119]. A re- 684 

cent review of mindfulness-based interventions showed that they could be effective, es- 685 

pecially among healthcare professionals, due to the high risk of burnout and the associa- 686 

tions between mindfulness, compassion, and self-compassion [130]. In our synthesis, four 687 

out of five quasi-experimental studies reporting effective meditation training or mindful- 688 

ness-based interventions targeting work-related well-being outcomes focused on 689 

healthcare professionals [73-75,77]. Only one quasi-experimental study, though, assessed 690 

their effects on self-compassion (99), whose associations with compassion fatigue and 691 

burnout have been increasingly the focus of discussions about healthcare professionals’ 692 

work-related wellbeing [130-132]. 693 

Digital self-help interventions for improving work-related well-being included de- 694 

livering psychological skills training primarily via web-based tools. The evidence on web- 695 

based self-help interventions suggests that guided [62] and unguided [61,78,80] self-help 696 

courses delivering evidence-based cognitive-behavioural training (problem-solving, cog- 697 

nitive therapy, positive psychological states’ development) can improve perceived stress 698 

and emotional stress over time [80]. Only two self-help interventions were delivered via 699 

mobile applications [79,82]. They were tested using quasi-experimental research designs, 700 

and they showed that mental wellness training based on acceptance and commitment 701 

therapy [79] and resilience training [82] might improve ratings of stress [79], burnout and 702 

compassion fatigue. Still, there were no effects on compassion satisfaction [82]. Similarly, 703 

to stress-management interventions, psychoeducation alone [94] showed no effect on 704 

work-related well-being measures. There was also no evidence for the effects of self-di- 705 

rected micro-tasks [96] on work-related wellbeing. Digitally delivered CBT programs only 706 

showed marginally significant effects on distress [55] and only marginally significant in- 707 

direct effects on work-engagement through changes in depression [102]. However, work- 708 

related well-being measures were viewed as secondary intervention outcomes for both 709 

interventions. A meta-analysis [133] points out that CBT-based interventions may be more 710 

suitable for addressing stress manifestations than others, while intervention settings can 711 

be a significant moderator of observed intervention efficacy with group-based interven- 712 

tions to demonstrate stronger effects on exhaustion. 713 

 714 

c) Evidence Group C: Psychological wellness indicators 715 

Interventions that focused on the improvement of psychological wellness indicators 716 

targeted asset-oriented outcomes. This cluster of interventions was also the one with the 717 

lower quality of evidence, especially for the effectiveness of self-help interventions. 718 

Digital mindfulness-based and self-help interventions frequently targeted psycho- 719 

logical wellness indicators. Studies described a variety of online- and app-based interven- 720 

tions and training courses that demonstrated positive effects on positive affect, life satis- 721 

faction, happiness and flourishing, pandemic self-efficacy and perceived workplace resil- 722 

ience. A review of digital self-help interventions in the overall population showed that 723 

they could positively affect mental well-being (e.g. mood enhancement) but only if they 724 

have adequate uptake and adherence [134]. However, Van Agteren et al.’s [135] meta- 725 

analysis showed substantial differences in the quality of the evidence of psychological 726 

interventions for mental well-being in the general population. For example, they found 727 

high-quality evidence for small to moderate effects for mindfulness-based interventions, 728 

low-quality evidence of limited effects for multi-theoretical interventions, and superiority 729 

of group-based interventions over individual-based and technology-based interventions. 730 

Our synthesis also signals that other intervention-relevant or population-relevant charac- 731 

teristics need to be addressed to explain differences in interventions’ effectiveness fully. 732 

One quasi-experimental study combining psychoeducation with evidence-based psycho- 733 

logical strategies, including acceptance and commitment therapy, showed non-significant 734 

improvement in resilience and psychological flexibility [98]. Furthermore, only one intervention reported statistically significant effects self-compassion [99].What is more, two quasi-ex- 735 

perimental studies (87, 99) showed positive effects of online hourly training modules on 736 

a variety of psychological wellness indicators (i.e. gratitude, self-compassion, flourishing, 737 
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positive and negative affect). Moreover, two RCTs showed no effects of real-time virtual 738 

classes and an online training programme on mindfulness [100,101]. What is more, there 739 

was no evidence of interventions’ effectiveness either using psychoeducation solely or 740 

combining it with positive psychology exercises for improving dispositional resilience or 741 

other psychological wellness indicators (i.e. happiness, gratitude, job-related affective 742 

well-being) irrespectively to their theory-base. Finally, two studies reported that second- 743 

ary outcomes of interactive CBT programmes involved positive effects on efficacy varia- 744 

bles, coping flexibility and self-esteem [55,56]. 745 

 746 

Objective 2: Relationships between interventions’ theory-base and their effective- 747 

ness 748 

We evaluated the theory-base of all included RCT’s using an adaptation of the ‘theory 749 

coding scheme’ (TSC) categories [103], which has also been used to evaluate the theoreti- 750 

cal basis of psychological and occupational health interventions [136, 137]. Our results 751 

showed that although many of those interventions were merely partially theory informed, 752 

they were still more effective than those that were not theory-informed. However, the 753 

actual relationship between interventions’ theory base and effectiveness differed across 754 

different outcome measures. Previous research has shown that theory-informed interven- 755 

tions, often based on self-determination theory, can have positive effects on mental health 756 

self-management [138,139]. However, much less is clear about the effects of theory-in- 757 

formed psychological intervention on individuals’ psychological health self-management 758 

in the workplace. The most effective interventions for reducing depressive symptoms and 759 

anxiety were both theory-informed and evidence-based interventions. Those involved 760 

online CBT targeting dysfunctional attributional styles through cognitive restructuring 761 

and self-regulation [54,55,102]; problem-solving therapy [61,62] and multi-component 762 

cognitive-behavioural training [63]. The only other RCTs that showed effects on such men- 763 

tal health concerns involved training in mindfulness practices using Headspace mobile 764 

application [59] and mobile stress inoculation training [57]. Those were both informed by 765 

Karasek’s job strain model for targeting specific psychological outcomes. 766 

As far as work-related wellbeing is concerned, there was a weaker association be- 767 

tween intervention effectiveness and the strength of their theory base as many atheoretical 768 

stress management interventions showed significant positive effects primarily on per- 769 

ceived stress [47,64,65,67,72]. At the same time, none of the effective partially theory-in- 770 

formed interventions [68,69] fully described intervention techniques explicitly linked to 771 

theory-relevant constructs (e.g. teaching ACT principles without relating them to specific 772 

intervention components) [68]. Furthermore, two out of three mindfulness-based inter- 773 

ventions that reported effects on work-related wellbeing measures was at least partially 774 

theory informed. This finding suggests that the theory-base of intervention mechanisms 775 

[59,76] and targeting theory-relevant psychological constructs [59] may be associated with 776 

the effectiveness of mindfulness interventions. On the other hand, effective self-help in- 777 

terventions were often partially theory-informed. They frequently incorporated problem- 778 

solving therapy, self-regulation, and cognitive therapy and had significant effects on per- 779 

ceived stress [62,78] and emotional exhaustion [61]. On the contrary, all three RCTs (two 780 

meditation training interventions and one self-help intervention) [96,100,101] showing no 781 

effects at all for work-related wellbeing were also among those that were judged as being 782 

not theory-informed. 783 

Contrary to studies targeting work-related wellbeing outcomes, the majority of 784 

RCT’s reporting positive effects on psychological wellness measures were at least partially 785 

theory-informed [57,69,83]. Theoretical mechanisms of effective interventions demon- 786 

strating multiple effects over time involved Lyubomirki’s theorising on positive emotions’ 787 

development and goal setting and planning theory (i.e. intentional activities, to cultivate 788 

positive feelings, setting and pursuing goals) [80,88] that explained the intervention mech- 789 

anisms described in those studies although at times with less direct links with specific 790 

outcome measures (i.e. flourishing). Similarly, to studies targeting mental health concerns, 791 

some of the most effective interventions with the strongest theory-base were those that 792 
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used Karasek’s job strain model [57,59]. They adopted that model to explain the targeted 793 

effects of stress inoculation training or justify targeting psychosocial outcomes (i.e. social 794 

support) and provide an explicit description of how intervention components (i.e. relaxa- 795 

tion techniques, regulation of attention) are linked with the theoretical construct of job 796 

strain [57,59]. Finally, some theoretical approaches that were associated with effective in- 797 

terventions although, with less clear links to intervention outcomes were mindfulness 798 

mechanisms of change or the facets of mindfulness [69,76] and dynamic concepts of health 799 

and wellness for positive mental health or psychological wellbeing [83,87,88]. 800 

 801 

Objective 3: Associations with workplace outcomes 802 

The included studies in our review suggest minimal associations between their inter- 803 

vention effects and workplace outcomes. Those involved effects of online CBT on presen- 804 

teeism and marginally on the number of sick days. However, they were assessed as sec- 805 

ondary intervention outcomes [56,102]. Finally, there were some effects of an online well- 806 

being promotion program on work-functioning that was a line of enquiry generated from 807 

previous trial arms focusing specifically on work performance [45]. These findings are in 808 

accordance with recent findings that workplace interventions have a weaker impact on 809 

workplace outcomes than mental health [114]. 810 

5. Limitations 811 

There is a number of limitations that also need to be acknowledged. First of all, a 812 

significant portion of the included studies demonstrated low quality. Furthermore, we 813 

acknowledge that the inclusion of additional reviewers at the abstracts/full-papers screen- 814 

ing and the quality appraisal stage but not at the titles/abstract screening stage could have 815 

influenced the overall quality of the screening process. Due to the large heterogeneity in 816 

intervention characteristics and research designs of studies evaluating digitally-delivered 817 

psychological interventions in the workplace, we included only randomised controlled 818 

trials and quasi-experimental studies in the review, thus evidence from qualitative or 819 

mixed methods studies was excluded. Our synthesis showed 820 

that many digital mindfulness-based interventions, which have gained popularity in the 821 

last years, have not been evaluated using RCT designs. This means that conclusions about 822 

their effectiveness may be more problematic than the evidence from digital interventions 823 

delivering cognitive behavioural therapy or cognitive-behavioural skills training. How- 824 

ever, excluding them would significantly reduce the scope of emerging evidence in the 825 

field. Furthermore, the evidence on digital third-wave CBT interventions 826 

still lags behind comparatively to other digitally delivered psychological interventions 827 

and for this reason we refrained from clustering together studies that included such com- 828 

ponents. Similarly, emergent digital interventions in the field that have been examined 829 

via other methods (e.g. qualitative or mixed methods research designs) were essentially 830 

excluded by this review. Furthermore, the review was limited to articles published in Eng- 831 

lish. Thus, relevant literature published in another language may have been missed. More- 832 

over, the searches for this review were completed in July 2019; thus, it only includes stud- 833 

ies published before the Covid-19 pandemic. A future update of this review could exam- 834 

ine changes in our knowledge on the effectiveness of digitally delivered psychological 835 

interventions in the workplace post-pandemic. Finally, our review explicitly focused on 836 

interventions delivered in the workplace; thus, studies that followed open community re- 837 

cruitment processes were not included. Previous research has shown that such recruit- 838 

ment strategies may heighten the effectiveness of occupational e-mental health interven- 839 

tions compared to workplace recruitment [140], which further highlights that there may 840 

be ‘unknown’ mediators that may count for interventions’ observed effectiveness or its 841 

absence. 842 

6. Conclusions 843 

A key finding of this review is that evidence-based interventions that aim to improve 844 

psychological wellbeing in the workplace can be significantly benefited by adopting a 845 
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clear theoretical framework that informs both the content of the intervention and its tar- 846 

geted outcomes. What is more, more research needs to be directed towards comparing 847 

directly digital interventions with equivalent in-person interventions. This also highlights 848 

the importance of adopting strategies to capture small differentiations between interven- 849 

tions, such as recording participant preferences before their random assignment to one or 850 

another condition and incorporating those in subsequent modelling to address their effect 851 

as a confounder or mediator, of a study’s targeted measures [141]. Some key recommen- 852 

dation, though, based on our review, are the following: 853 

-Digitally delivered CBT, problem-solving, relaxation techniques, stress inoculation 854 

training and meditation practice using the Headspace mobile application can inform well- 855 

being programmes to prevent the development of mental health concerns at work. 856 

-Training in relaxation techniques is an essential element for effective stress manage- 857 

ment interventions at work, and interventions targeting occupational stress may benefit 858 

in-person delivery methods. 859 

-Psychoeducation alone is the least effective intervention approach for psychological 860 

wellbeing promotion in the workplace 861 

-Theory-informed digital interventions are associated with greater effectiveness 862 

*See column1 Appendix 2 for study numbers shown within the  quality appraisal tables 863 
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