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Abstract

Background: The impact of employee health on productivity in the workplace is generally evidenced through absenteeism

and presenteeism. Multicomponent worksite health programmes, with significant online elements, have gained in popu-

larity over the last two decades, due in part to their scalability and low cost of implementation. However, little is known

about the impact of digital-only interventions on health-related outcomes in employee groups. The aim of this systematic

review was to assess the impact of pure digital health interventions in the workplace on health-related outcomes.

Methods: Multiple databases, including MEDLINE, EMBASE, PubMed and PsycINFO, were used to review the literature using

PRISMA guidelines.

Results: Of 1345 records screened, 22 randomized controlled trial studies were found to be eligible. Although there was a

high level of heterogeneity across these studies, significant improvements were found for a broad range of outcomes such as

sleep, mental health, sedentary behaviours and physical activity levels. Standardized measures were not always used to

quantify intervention impact. All but one study resulted in at least one significantly improved health-related outcome,

but attrition rates ranged widely, suggesting sustaining engagement was an issue. Risk of bias assessment was low for

one-third of the studies and unclear for the remaining ones.

Conclusions: This review found modest evidence that digital-only interventions have a positive impact on health-related

outcomes in the workplace. High heterogeneity impacted the ability to confirm what interventions might work best for which

health outcomes, although less complex health outcomes appeared to be more likely to be impacted. A focus on engage-

ment along with the use of standardized measures and reporting of active intervention components would be helpful in

future evaluations.

Keywords

Digital health, workplace interventions, internet-based interventions, occupational health, systematic review, e-health,

health promotion, workplace well-being

Submission date: 7 January 2018; Acceptance date: 20 March 2018

Introduction

Over the past two decades, the understanding of how
employee health impacts productivity has advanced
substantially.1�4 There is now a large body of evidence
linking financial costs to employee health risks. This
relationship is mainly defined by a loss of productivity
driven by absenteeism and presenteeism. Absenteeism,
defined as time away from work due to illness or

1Cigna, Global Well-being Solutions Ltd, UK
2Population Health Research Institute, St George’s, University of London, UK
3Cigna Health and Life Insurance Company, USA
4Department of Respiratory Medicine, The Whittington Hospital NHS Trust,

UK

Corresponding author:
Ana Howarth, Cigna, Global Well-being Solutions Ltd, 24 Southwark Bridge

Road, London, SE1 9HF, UK.

Email: Ana.Howarth@Cigna.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-Non-

Commercial 4.0 License (http://www.creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and

distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://

us.sagepub.com/en-us/nam/open-access-at-sage).

Digital Health

Volume 4: 1–18

! The Author(s) 2018

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/2055207618770861

journals.sagepub.com/home/dhj

http://orcid.org/0000-0002-3519-0989
https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/2055207618770861
journals.sagepub.com/home/dhj


disability, is a simple debt to calculate and has
long been associated with lowered productivity.5�7

Presenteeism is slightly more complex in that it refers
to time spent at work with decreased levels of product-
ivity, which is often harder to measure. This lack of
workplace performance can be due to mental or phys-
ical health issues, and it is often underestimated by
organizations.8 Both absenteeism and presenteeism
are strongly correlated with unhealthy employee behav-
iours and status. Examples of these can include poor
management of health conditions, obesity, insomnia,
lack of physical activity or depression, all of which
have been shown to have a detrimental economic
impact on organizations.3,9�12

In addition, research has shown that many of the
unhealthy lifestyle behaviours linked to reduced prod-
uctivity are highly modifiable. Studies implementing
interventions in the workplace designed specifically to
address these behaviours have frequently shown health
status improvements and consequent reductions in
absenteeism and presenteeism in participants.13�17

The greater understanding of the causal link between
employee health status and work performance metrics
has resulted in a steady and sustained growth in
employee focused health and well-being programmes.
Once considered a ‘nice to have’ benefit, these pro-
grammes are now key to many organizations’ global
investment and people management strategies. It has
become commonplace for large organizations to con-
duct regular employee health risk assessments (HRAs)
and to offer health promotion programmes to employ-
ees to address identified health issues. These pro-
grammes vary in length, composition and intensity,
but are all designed to assess and promote an increase
in healthy lifestyle behaviours, such as proactive stress
management, better nutrition and greater physical
activity.

The research literature suggests that the most suc-
cessful approach to addressing employee health
issues is through a multicomponent design.13�15,17�19

Multicomponent health interventions combine support
from various sources such as health professionals,
employee support groups, telephonic coaching pro-
grammes and most recently, web and mobile device-
delivered applications. The advancement of digital
technology over the last 20 years has penetrated
almost every aspect of modern life, and health manage-
ment is no exception. Digital health interventions have
become increasingly popular within the health industry
due to the ease with which they can be implemented
and scaled to large and often dispersed populations.
In addition, such an approach may be more cost effect-
ive compared with more traditional personnel-depen-
dent programmes. Accessible through any internet-
connected device, many organizations are using digital

interventions to leverage support for the health and
well-being of their employees.20

Despite their popularity, one aspect that is not well
understood about workplace health promotion pro-
grammes in the digital age is how much the digital
element can itself, or as part of a multicomponent inter-
vention, contribute to the overall programme efficacy
and improved health outcomes. To address this ques-
tion and the gap in the literature we conducted a sys-
tematic review of current peer-reviewed research of
workplace-based ‘digital only’ interventions, which we
hope will be a valuable resource for researchers and
programme developers alike.

The main objective of this review was to assess the
impact of digital health interventions in the workplace
on health-related outcomes. This review implemented a
conservative definition of digital interventions to
exclude studies that included any form of employee
support that was non-digital.

Methods

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
statement21 and is registered with PROSPERO (regis-
tration: CRD42017059621).22

Eligibility criteria

Studies that were randomized controlled trials (RCTs),
including pilots, reported in English, assessing the
impact of digital health interventions in the workplace,
with at least one primary outcome being health related
were included. Participants recruited were eligible if
they were aged 18 years or above and were employees.
Digital interventions were considered eligible if they
delivered through the use of a computer, tablet, smart-
phone or email, either as a website, app or download-
able software.

Digital interventions, which included further support
such as meetings, health counselling or direct feedback
from a health professional or coach (even those deliv-
ered digitally), were considered not purely digital and
therefore were not included, as it was not possible to
discern the impact of the digital component. The excep-
tion to this was the introduction of the intervention to
participants or follow-up reminder for data collection,
which were often conducted with human support for
research purposes. Finally, interventions incorporating
the use of wearable technology were not considered
eligible as self-monitoring wearable devices can be con-
sidered a separate intervention on their own.

There was no limit to length or duration of interven-
tions included within this review and outcomes were
any health-related measure, including those quantifying
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physical or mental health, illness symptoms and health-
related lifestyle behaviours.

Search strategy

Electronic databases including MEDLINE, EMBASE,
PubMed, PsycINFO and CINAHL were searched for
studies published up to and including December 2017.
The search strategy was based on the PICO (popula-
tion, intervention, comparison and outcome) strat-
egy,23 with the language restriction of English.
Reference lists of eligible studies were screened for fur-
ther papers meeting the inclusion criteria. Databases
were searched using a combination of the key words
such as: ‘work*’, ‘occupational’, ‘digital’, ‘web’,
‘internet’, ‘apps’, ‘well-being’, ‘health’, ‘intervention’
and ‘treatment’. Terms were based on MeSH indexing
as well as free text terms (see supplementary File 1 for a
full list of search terms and combinations).

Data collection and extraction

Using the predefined criteria, all searches were con-
ducted by the first author (AH) based on abstract and
title. Results were then screened independently by two
authors (AH and PM) who rated the eligibility of the
records to confirm relevant papers. Full texts for papers
rated as relevant or potentially relevant were then
retrieved and reviewed by two authors (AH and PM)
to determine final eligibility. Any studies that were dis-
agreed upon were discussed, and a consensus was
reached for all articles included.

A data extraction of the following fields was then
used to summarize the key points of the eligible studies:
first author name, publication date, country, design and
aim, participant characteristics (including age, gender
and employment detail), type of intervention, type
of comparison, main outcome measures and results
(i.e. effects of interventions on outcomes). The
extraction was conducted by AH and verified by SJ,
JC and PM.

Assessment of quality

Methodological quality of the included studies
was assessed for those with an RCT design using
the Cochrane Handbook for Systematic Reviews of
Interventions.24 The handbook recommends using the
Cochrane risk of bias tool25 to allocate a risk of
bias classification for each study. Grading with this
approach was dependent on certain issues affecting
bias such as reporting of randomization, blinding
and allocation concealment and whether outcome
measures were fully reported. Each study was
reviewed by two authors (AH and PM), given an

overall risk of bias grade of low, unclear or high and
then discussed for consensus if there was disagreement
in grading.

Analysis

Meta-analysis was not considered a feasible option
based on the included studies, as there was a lack of
the required homogeneity across outcome measures.24

A narrative approach was therefore used to summarize
findings.

Results

Selection of studies

The search identified 1354 papers and these articles
were then screened using the inclusion criteria as illu-
strated by the PRISMA flow diagram21 below (see
Figure 1) by two authors (AH and PM). Duplicates
were removed, and initial screening based on title and
abstract resulted in 101 articles deemed eligible. Full-
text articles for these records were then obtained and
reviewed by two authors (AH and PM). From this pro-
cess, a further 79 articles were excluded. The majority
(n¼ 41) were excluded because they were multicompo-
nent in nature; 17 studies were found not to be evalu-
ating health-related outcomes or interventions. Eight
were feasibility studies that did not report on health-
related outcomes, six were protocol articles, five
studies did not use an occupational population and
two studies were qualitative. No additional studies
were found by hand searches and the final total of eli-
gible studies was 22.

Study characteristics

A total of 22 studies were included in this review up
to and including December 2017. A summary of
study characteristics can be seen in Table 1 and a sum-
mary of intervention characteristics can be seen in
Table 2.

Participant characteristics

The mean age of participants was 42 years (SD¼ 6.5
years) with over 90% being less than 50 years old and
more than two-thirds being between 40 and 50 years of
age. As the review inclusion criteria was a workplace
setting, all participants were employees. Ethnicity was
generally not specified with instead the location of the
study being the only indication of participant national-
ity. Of the 22 studies, the gender ratios were tipped
towards female participants with the average propor-
tion of females in studies being 69%.
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Participants were recruited from a variety of work-
places including public and private offices, academic or
hospital settings and manufacturing plants. The major-
ity of studies (n¼ 11) recruited employees who were
identified as desk-based or office work-
ers,32,37�39,41�43,45,46,48,49 three studies included nurse
or health professionals26,31,35 and the remaining eight
studies recruited employees from a government depart-
ment,33 large unnamed organizations,27,36 manufactur-
ing plant employees34,44 or a mix of businesses and
organizations combined together.28,40,47

Over a quarter of the studies (n¼ 7) were conducted
in the USA29�32,34,38,50 with the next most common
locations being Australia (n¼ 3),26,35,45 the
Netherlands (n¼ 3)27,36,40 and the UK (n¼ 3).27,36,40

The last six studies were conducted in Sweden,41,43

Japan,42,44 Norway28 and Singapore.47

Attrition rates

Using available data reported within each study, attri-
tion rates were calculated based on numbers at baseline
compared with those included in the final analysis.
Attrition rates ranged from 0 to 60%, with a median
rate of 21%, but two studies stood out with no partici-
pants withdrawing,37,39 both of which included inter-
ventions aimed at reducing sitting time for desk-based
employees. In contrast, the two studies35,44 with the
highest attrition rate (i.e. 56% and 60%) were aimed
at improving mental health and stress management.

Intervention characteristics

The contents of the interventions varied considerably
(see Table 2) but most (n¼ 17) were formatted much

Records identified through
database searching

(n = 1354)

Records after duplicates removed
(n = 1345)

Records screened based
on abstract
(n = 1345)

Full-text articles assessed
for eligibility

(n = 101)

Total articles included in
analysis
(n = 22)

Records excluded
(n = 1244)

Full-text articles excluded
(n = 79)

Multicomponent, not 
purely digital (n = 41)

•

•

•

•

•

•

Not health-related
intervention or
outcomes (n = 17)

Feasibility studies not
reporting healthrelated
outcomes (n = 8)

Protocols (n = 6)

Non-occupational
population (n = 5)

Qualitative (n = 2)In
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Figure 1. PRISMA flow diagram illustrating screening of studies.
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Table 2. Summary of intervention characteristics of included studies.

First author, date (ref) Label and content Mode of delivery

Duration of

intervention

Bolier, 2014 (26) Workers’ health surveillance module with established self-help pro-

grammes: Psyfit, Colour Your Life, Strong at Work, Don’t Panic Online,

Drinking Less: screening with automated individual feedback and

offer of online interventions targeting well-being and mental health

Multiple websites 12 wks

Bostock, 2016 (27) Digital cognitive behavioural therapy (dCBT) for insomnia: assessment,

tailored feedback and online support delivered using established

programme (www.sleepio.com). Included automatic email/SMSa

prompts support

Website, SMS,

email

8 wks

Brendryen, 2017 (28) Intensive online alcohol self-help programme with SMS and email

reminders � programme designed to address risky alcohol behaviour

through self-regulation with four key aspects: goal setting and

tracking of alcohol consumption, relapse prevention, emotion regu-

lation and alcohol education

Website, SMS,

email

24 wks

Cook, 2007 (29) Health Connection: multimedia health promotion programme offering

education/guidance for stress, weight management and fitness.

Rooted in models of health behaviour change and designed to

improve lifestyle behaviours and attitudes of working adults

Website 12 wks

Cook, 2015 (30) HealthyPast50: Web-based multimedia programme containing educa-

tion/guidance on the major health topics relevant to older adults

including assessments and educational modules

Website 12 wks

Deitz 2014 (31) Heart Healthy: Your Guide for Life!: web-based, healthy heart promotion

programme with tailored feedback and five interactive modules.

Email reminders every 2 weeks

Website, email 6 wks

Doumas, 2007 (32) www.CheckYourDrinking.net: web-based programme with personalized

drinking feedback in relation to national norms, financial costs,

negative effects and risk status

Website 4 wks

Griffiths, 2016 (33) Mental Health Guru (MH-Guru): two-module online mental health

workplace induction programme focused on depression and anxiety.

Modules take 30 min to complete, once a week

Website 2 wks

Irvine, 2011 (34) Get Moving: online web-based intervention accessible on company-

specified computer included tailored feedback, education, support

and guidance for physical activity. Participants were encouraged to

visit a location once a week to log on

Website, SMS 4 wks

Ketelaar, 2014 (35) e-mental health (EMH): online programme consisting of screening, tai-

lored feedback and online advice through access to self-help internet

interventions

Website, email 4 wks

Khadjesar, 2014 (36) Online health check with personalized feedback including Down Your

Drink (DYD): online programme consisting of screening, tailored

feedback and access to an extended online alcohol intervention.

Email reminder to complete final questionnaire

Website, email 12 wks

Mainsbridge, 2014 (37) Exertime: e-health software program designed to reduce sitting time with

personal computer prompts to stand and undertake physical activity

(e.g. walking to the photocopier, taking the stairs), which then had to

be logged as completed to return to work screen

Downloaded

software

13 wks

Matano, 2006 (38) CopingMatters: website providing fully tailored feedback, recommenda-

tions, mini-workshops, activities and links to further online resources

to better manage risk for alcohol-related problems

Website 12 wks

(continued)
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the same way in that they included an assessment (e.g.
screening) and individualized feedback based on the
results of the assessment.26,28�33,35,36,38,41�47 The feed-
back component within these interventions usually con-
sisted of a website with health and education
information and/or interactive sessions to improve the
targeted behaviour or outcome. The remaining inter-
ventions were specific software programs aimed at
reducing sedentary behaviour in the work place
(n¼ 3),34,37,39 an online digital CBT (cognitive

behavioural therapy) programme27 and an online mind-
fulness course for employees.40 Despite the large
volume of health applications available for smart
phones, only one study had an intervention that was
delivered primarily by a smart phone application,47 but
four in total used SMS (short message services).

While some interventions were introduced with
human (e.g. researcher) contact, all participation with
the actual intervention was digital, usually accessed
with a private code or password once the employee

Table 2. Continued.

First author, date (ref) Label and content Mode of delivery

Duration of

intervention

Pedersen, 2014 (39) Exertime: e-health software program designed to reduce sitting time with

personal computer prompts to stand and undertake physical activity

(e.g. walking to the photocopier, taking the stairs), which then had to

be logged as completed to return to work screen

Downloaded

software

13 wks

Querstret, 2016 (40) www.bemindfulonline.com: online mindfulness programme with 10

interactive sessions through which participants learn to use both

formal meditation skills and informal mindfulness techniques.

Shortened version of traditional 8-week mindfulness programme

Website 4 wks

Schell, 2008 (41) Web-based stress management and health promotion programme:

online programme for assessing, monitoring and managing stress

levels and health including online diaries

Website 24 wks

Shimazu, 2005 (42) Web-based programme for stress management, problem solving and

coping enhancement: online self-paced programme with three

phases aimed at improving stress knowledge, problem solving in the

workplace and application of acquired skills in the workplace. Email

reminders or prompts were sent when learning did not initiate or

was incomplete

Website, email 5 wks

Solenhill, 2016 (43) Web-based lifestyle health intervention: online health programme aimed

at improving lifestyle factors including BMIb, perceived health and

motivation to change along with tailored feedback

Website 36 wks

Umanodan, 2014 (44) Computer-based stress management training: online self-paced pro-

gramme with a two-phased approach consisting of skill acquisition

followed by application. Weekly email reminders and prompts

throughout

Website, email 8 wks

Van den Heuvel, 2003 (45) Programme stimulating regular breaks in the work place for physical

activity: software installed onto workplace computers prompts a 5-

min break on screen for every 35 min of computer use with recom-

mendation to partake in physical exercise

Website 8 wks

Westrup, 2003 (46) CopingMatters: website providing tailored feedback, recommendations,

mini-workshops, activities and links to further online resources to

better manage risk for alcohol-related problems

Website 12 wks

Zhang, 2017 (47) Care4Heart: app with SMS support developed specifically for working

adults with four learning modules, covering coronary heart disease

education (CHD), risk factors for CHD, healthy lifestyles related to CHD

and stress management in relation to CHD. Relaxation video clips and

the ability to track health information such as daily calorie intake

were included in the app

Smart phone app,

SMS

4 wks

aShort messaging service (SM).
bBody mass index (BMI).
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consented to participate. Tailored feedback generated
ranged from generic information related to response
options chosen by participants during health or well-
being screenings to fully individualized recommenda-
tions, homework, personal challenges or online diaries.
Push notifications and encouraging emails automatic-
ally sent at certain stages throughout interventions were
included within 50% of studies.

Just over half of the reviewed studies (n¼ 12)
included interventions that used an already existing
online intervention, usually in combination with a
health assessment.26,27,31�33,35,37�40,46 A further
seven28,34,41�45 included interventions that were study
specific (i.e. programmes that had not been used or
evaluated previously) and three studies assessed inter-
ventions that had been previously developed by the
authors themselves.29,30,47

Duration of interventions

The average length of the interventions in the studies
included was 3 months (median¼ 12 weeks) with nine
being exactly 12 weeks in length26,29,30,36�39,42,46 and 10
studies running from 2 to 8 weeks.27,31�35,40,44,45,47 Of
the three studies that had interventions that ran for
longer, two ran for 6 months28,41 and one study had a
general health behaviour intervention that was avail-
able to participants for 9 months.43

Control and comparisons

There were a variety of control and comparison types
used for the studies reviewed, all of which were time
matched in length. More than half of the reviewed stu-
dies (n¼ 12) used a waitlist con-
trol,26,27,31,33�35,37,39,40,42,44,49 where the control groups
were administered the same baseline assessment and
then upon completion of the study, were given the
opportunity to try the intervention as well. Studies
that had a comparison group instead of a waitlist con-
trol included five studies36,38,45�47 that offered a
reduced version of the intervention (e.g. website
access without tailored feedback), two studies that
offered text material only (i.e. brief educational e-book-
let or printed material)28,29 and three studies that
included comparison groups that were not purely digi-
tal32,41,43 and involved human support such as a motiv-
ational interview or telephone support. Only two of
these studies41,43 included a waitlist control and a com-
parison group.

Outcome measures

Most studies used a mix of different outcome measures
including physical, psychological, biological,

behavioural or work measures. There were 30 instances
where standardized measures were used, which are
detailed in Table 1, but many measures were study spe-
cific to adapt to the digital nature of the intervention.

Physical measures

Physical health measures were both self-reported and
biometric with 19 instances in total (see Table 1). The
outcomes included self-reported measures of sleep,
physical activity levels and healthy lifestyle rating as
well as biological measures of heart rate, blood pressure
and body mass index (BMI).

Psychological measures

The total number of instances of mental or well-being
related measures was 25. These measures (see Table 1)
ranged from perceived motivation ratings to self-
efficacy scales with the most common being measures
of anxiety and depression (n¼ 6). Examples of more
novel measures were mindfulness and help-seeking
attitude questionnaires.

Other health-related measures

As per Table 1, most studies used a combination of
health measures, which largely reflected the variety of
study aims undertaken. This included health-related
measures focused on alcohol and eating behaviours,
website usage, logged activity counts and even product-
ivity by daily mean number of keystrokes on a work
computer keyboard. The total instances of occupa-
tional measures related to health was 17 with standar-
dized measures such as the Brief Job Stress
Questionnaire,50 the Utrecht Work Engagement
Scale51 and the Work Productivity and Activity
Impairment52 questionnaire being common examples.

Design and aims of studies

All studies included in the review were RCTs, three of
which were pilot RCTs28,38,47 and three clustered
RCTs.26,44,45 Across the studies, the combined
number of participants randomized was 6168. Sample
sizes ranged from 29 to 1066 participants, with a
median of 216. Less than one-fifth of studies rando-
mized under 100 participants28,37,39,47 and two of
these were pilots, which therefore aimed to recruit a
smaller sample.46,47 Almost half (n¼ 9) of the studies
had samples consisting of 200�500 randomized partici-
pants26,27,29,31,34,41,44,45,49 with only three studies over
500.33,36,43

Most of the studies (n¼ 19) aimed to improve or
change a specific health-related outcome. Of these, five
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were an alcohol improvement intervention,28,32,38,46,53

another five aimed to improve a mental health out-
come,26,33,35,42,44 three studies aimed to improve seden-
tary behaviour for desk-based employees,34,37,39 two
focused on improving musculoskeletal symptoms,41,45

another two on heart health improvement,31,47 one
for insomnia27 and one for a mix of work-related
rumination, fatigue and sleep.40 The final three studies
aimed to improve a combination of outcomes such as
general health, stress, coping abilities and diet.29,30,43

Intervention effects

Out of the 22 studies reviewed, almost half (n¼ 9) had
positive significant findings for a primary outcome
measure. The most common type of intervention with
a significant effect (n¼ 3) was an intervention aimed at
improvement of sedentary behaviour among computer-
based employees reported in three studies using an e-
health software program.34,37,39 The remaining studies
found significant improvements with mental health,26,33

job satisfaction,42 healthy heart-related behaviours (e.g.
diet, exercise, self-efficacy)31 and insomnia,27 and in one
study the intervention was found to improve work-
related levels of rumination, problem solving, ponder-
ing, fatigue and sleep quality.40

Mixed and negative findings

The studies reviewed (n¼ 13) that had mixed results
and in one instance a negative outcome did not vary
appreciably with regard to type of interventions or
mode of delivery when compared with those that
found positive significant effects. The most common
aim of the studies in this group was alcohol behaviour
related (n¼ 5), and while there were significant
improvements for all but one, each had a caveat
attached. One study found improvements but the high
attrition rate rendered the results inconclusive,28

another found improvement but only when the two
intervention groups were combined and compared
with the control,38 another found differences but only
between high- versus low-risk drinkers and not between
intervention groups,26 and another found differences
between groups but only when sub-analysis was con-
ducted and only with specific types of binge-drinking
behaviours.36 The last of the alcohol-focused studies
was the only study that did not result in any significant
outcomes,36 and in this study the intervention group
reported a 5.6% increase in weekly alcohol
consumption.

The remaining studies with mixed results (n¼ 8)
included interventions aimed at improving a group of
health behaviours, psychological well-being and stress-
related musculoskeletal complaints. The majority of

these studies (n¼ 6) found a significant improvement
in only one or some of the health-related meas-
ures29,30,35,44,45,47 included. The two remaining studies
were less clear in that one found improvement for the
intervention group but only at baseline compared with
the control (i.e. the difference was short term)43 and
another found differences within groups but not
between and were inconsistent in regard to symptom
localization.41

Risk of bias

Of the 22 studies, seven were classified as having a low
risk of bias26�28,37,40,41,44 based on qualities such as
clearly defined randomization process reporting, appro-
priate blinding of group allocation where possible and
complete reporting of all outcomes stated in the meth-
ods. The remaining studies (n¼ 15) did not report or
clarify measures taken to avoid bias, so they were given
an unclear risk status. A summary of the risk of bias
assessment can be found in Table 3 in supplementary
File 2.

Excluded studies

Throughout the study selection process, a total of 11
studies were found to be highly relevant but not eligible
due to the inclusion criteria. Six of these studies
included human input supplied in the form of health
care professionals, such as physicians or counsellors,
who were accessible in person or by phone, text or
email.16,19,54�57 Another four studies did not report
health-related outcomes and instead reported engage-
ment and acceptability outcomes.53,58�60 One study was
a cost analysis study that reported health care cost
results with no data on specific health-related
outcomes.61

Discussion

The purpose of this systematic review was to assess the
impact of digital health interventions in the workplace
on health-related outcomes of employee participants.
A key eligibility factor for study inclusion was the use
of digital-only interventions so as to better discern the
effect of the digital component. The final selection of
articles was 22 RCTs covering a broad range of inter-
ventions and measured outcomes. Significant improve-
ments were found in all studies but one, for at least one
health-related outcome, although more than half of the
studies had a mix of both positive and negative find-
ings. The interventions varied in content, but most were
formatted as a combination of an initial assessment
followed by access to a website. Three of the studies
differed slightly in approach; two used specific software
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programs downloaded on to work computers and one
used a smart phone app. Although the study designs
were all RCTs, three were pilot RCTs and three were
cluster RCTs. These were considered eligible as they
were randomized and included at least one primary
health-related outcome. The quality of the studies
included was adequate based on risk of bias assessment
using the Cochrane risk of bias tool.

A high level of heterogeneity across the studies in
terms of intervention aims, content, measures and over-
all outcomes made it difficult to compare or discern pat-
terns of impact among the 22 included studies.
However, from the group of nine studies that reported
positive significant improvements for a primary health-
related outcome, it would appear interventions that tar-
geted specific health behaviours, such as being sedentary
in the workplace, were especially engaging and effective.
The two studies that exemplify this both used an inter-
vention labelled ‘Exertime’.37,39 Both articles reported a
0% attrition rate, unmatched in this respect by any
other intervention reviewed. It is worth noting that the
‘Exertime’ studies had substantially smaller samples
sizes (ranging from 29 to 34 participants) compared
with most of the other studies and it is therefore not
clear whether this observed impact would be replicated
in larger, more dispersed populations. It is clear, how-
ever, that the combination of intervention design and
implementation garnered impressive engagement over
the 12- to 13-week study period. This was potentially
due to the ease with which the intervention, consisting of
short and simple tasks, was integrated into participants’
daily workflow creating a high opportunity, low
demand situation for the behaviour change to occur.
Further supporting this type of approach was another
study using a programme called ‘Get Moving’.34 This
intervention also aimed to improve sedentary work
behaviour and reported significant findings and a low
attrition rate of only 5%.

The concept of targeting a specific area of health
to drive efficacy and outcomes was evidenced by two
other studies with positive significant findings. These
studies were aimed at improving insomnia in one
instance27 and heart healthy behaviour in the other.31

Both were successful with sample sizes of over 200 par-
ticipants and attrition rates lower than 25%, closer to
the average rate for digital health interventions in
general.62

In contrast, studies targeting complex, and some-
times multifactorial, health-related behaviours did not
appear to be as efficacious. An example of this was a
collection of five studies that included interventions
aimed at improving alcohol-related behaviours. Of
these studies, four had significant findings but only
within certain contexts. The first two studies38,46

found improvements for specific groups (e.g. moderate

or high-risk alcohol groups) and for specific types of
drinking behaviours (e.g. bingeing). As one of these
studies46 used website usage as an outcome measure,
it is difficult to tell if this translated into actual behav-
iour change. The third study32 had a significant result
but only when two intervention arms were combined
and compared with the waitlist control group, and the
fourth study28 found a significant difference between
groups, but this effect disappeared when a sensitivity
analysis was conducted to account for missing data.
This highlights a major issue with evaluating any inter-
vention that has a high attrition rate. The final study36

had non-significant findings even though it utilized an
intervention much the same as the previous four studies
(i.e. online screening and tailored feedback specific to
drinking) and resulted in the intervention group
having an increased weekly average alcohol consump-
tion of 5.6%.

Based on the studies within this review, it
would appear that purely digital interventions are
most beneficial when firmly embedded into the work
environment (e.g. downloaded as software directly
onto a work computer) and are restricted to targeting
specific health behaviours that are routinely conducted
during working hours (e.g. physical activity, eating).
In the case of more complex health issues, especially
ones where the health behaviours extend outside the
workplace environment, a purely digital intervention
may not be adequate and a multicomponent inter-
vention, including human support, may be a better
approach.63

Limitations and future directions

Although the included studies were of robust design
(i.e. RCTs), the frequent use of non-standardized out-
come measures made attempts to draw comparisons
between outwardly similar studies difficult, which is a
limitation of the review overall. The results from the
alcohol studies demonstrate the difficulties of assessing
the impact of digital interventions in the workplace,
especially when targeting complex health behaviours.
Perhaps mirroring some of the same issues, many of
the studies within this review reported both positive
and negative results, making it difficult in particular
to formulate conclusions in relation to which type
of intervention is effective for which outcome. In
addition, attrition rates (ranging from 0 to 60%) raise
questions as to whether engagement or the measures
used for quantifying outcomes were influencing results.
An in-depth focus on engagement together with the use
of standardized measures and better reporting of
‘active’ intervention components would strongly
enhance future evaluations and perhaps allow for
meta-analysis.
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Conclusions

Existing evidence suggests that workplace digital health
interventions show promise as a method for improving
various aspects of employee health. This review system-
atically assessed current available research investigating
purely digital interventions in the workplace. It is clear
that more research is needed as a strong foundation of
evidence is currently lacking. Many recently developed
health interventions have begun to use the behaviour
change taxonomy developed by Michie et al. (2013)64

and future research should include the reporting of the
‘active’ components of interventions to help clarify how
programmes are working. This together with the use of
standardized measures will make it easier to demon-
strate the type of interventions that are most efficacious
for different health-related behaviours.

In addition, further investigation of intervention
engagement is necessary. Investigators should address
engagement early on in programme design as well as
throughout implementation and evaluation. This
approach, alongside the inclusion of measures that
more clearly translate into return on investment
(ROI) metrics, may be beneficial to many employers
looking to quantify the value of workplace digital
health interventions.

Finally, this review highlights the scalability of digi-
tal workplace interventions for improving health-
related outcomes. Although there is evidence suggesting
multicomponent interventions are superior in support-
ing employee health and well-being enhancement, fur-
ther investigation of the digital components of these
programmes is necessary. With smartphone internet
access now surpassing traditional computer-based
access, it would be advantageous for new studies to
explore the efficacy of this particular medium. As men-
tioned earlier, only one study47 in this review included a
smartphone app as part of the intervention.
Considering that the number of health apps available
worldwide exceeded 318,000 last year,65 it may be that
evaluating existing smartphone apps in an employee
population could be the next step in establishing the
impact of digital health interventions within the
workplace.
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Thé KH. Effects of software programs stimulating regular
breaks and exercises on work-related neck and upper-limb
disorders. Scand J Work Environ Health 2003; 29(2): 10616.

46. Westrup D, Futa KT, Whitsell S, Mussman L, Wanat SF,
Koopman C, et al. Employees’ reactions to an interactive
website assessing alcohol use and risk for alcohol depen-

dence, stress level and coping. J Subst Use 2003; 8(2):
104�111.

47. Zhang H, Jiang Y, Nguyen HD, Poo DCC and Wang W.

The effect of a smartphone-based coronary heart disease
prevention (SBCHDP) programme on awareness and
knowledge of CHD, stress, and cardiac-related lifestyle
behaviours among the working population in

Singapore: a pilot randomised controlled trial. Health
Qual Life Outcomes 2017; 15(1): 49.

48. Cook RF, Billings DW, Hersch RK, Back AS and

Hendrickson A. A field test of a web-based workplace
health promotion program to improve dietary practices,
reduce stress, and increase physical activity: Randomized

controlled trial. J Med Internet Res 2007; 9(2): 1�8.
49. Cook RF, Hersch RK, Schlossberg D and Leaf SL. A

Web-based health promotion program for older workers:

Randomized controlled trial. J Med Internet Res 2015;
17(3): 1�12.

50. Shimomitsu T, Haratani T, Nakamura K, Kawakami N,
Hayashi T, Hiro H, et al. Final development of Brief Job

Stress Questionnaire mainly used for assessment of the
individuals. The Ministry of Labor sponsored grant for
prevention of work-related illness, FY1999 report.

Tokyo; 2000.
51. Schaufeli WB, Salanova M, González-romá V and
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