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A B S T R A C T

Background

Chronic exposure to stress has been linked to several negative physiological and psychological health outcomes. Among employees, stress
and its associated eGects can also result in productivity losses and higher healthcare costs. In-person (face-to-face) and computer-based
(web- and mobile-based) stress management interventions have been shown to be eGective in reducing stress in employees compared to
no intervention. However, it is unclear if one form of intervention delivery is more eGective than the other. It is conceivable that computer-
based interventions are more accessible, convenient, and cost-eGective.

Objectives

To compare the eGects of computer-based interventions versus in-person interventions for preventing and reducing stress in workers.

Search methods

We searched CENTRAL, MEDLINE, PubMed, Embase, PsycINFO, NIOSHTIC, NIOSHTIC-2, HSELINE, CISDOC, and two trials registers up to
February 2017.

Selection criteria

We included randomised controlled studies that compared the eGectiveness of a computer-based stress management intervention (using
any technique) with a face-to-face intervention that had the same content. We included studies that measured stress or burnout as an
outcome, and used workers from any occupation as participants.

Data collection and analysis

Three authors independently screened and selected 75 unique studies for full-text review from 3431 unique reports identified from the
search. We excluded 73 studies based on full-text assessment. We included two studies. Two review authors independently extracted stress
outcome data from the two included studies. We contacted study authors to gather additional data. We used standardised mean diGerences
(SMDs) with 95% confidence intervals (CIs) to report study results. We did not perform meta-analyses due to variability in the primary
outcome and considerable statistical heterogeneity. We used the GRADE approach to rate the quality of the evidence.
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Main results

Two studies met the inclusion criteria, including a total of 159 participants in the included arms of the studies (67 participants completed
computer-based interventions; 92 participants completed in-person interventions). Workers were primarily white, Caucasian, middle-
aged, and college-educated. Both studies delivered education about stress, its causes, and strategies to reduce stress (e.g. relaxation or
mindfulness) via a computer in the computer-based arm, and via small group sessions in the in-person arm. Both studies measured stress
using diGerent scales at short-term follow-up only (less than one month). Due to considerable heterogeneity in the results, we could not
pool the data, and we analysed the results of the studies separately. The SMD of stress levels in the computer-based intervention group
was 0.81 standard deviations higher (95% CI 0.21 to 1.41) than the in-person group in one study, and 0.35 standard deviations lower (95%
CI -0.76 to 0.05) than the in-person group in another study. We judged both studies as having a high risk of bias.

Authors' conclusions

We found very low-quality evidence with conflicting results, when comparing the eGectiveness of computer-based stress management
interventions with in-person stress management interventions in employees. We could include only two studies with small sample sizes.
We have very little confidence in the eGect estimates. It is very likely that future studies will change these conclusions.

P L A I N   L A N G U A G E   S U M M A R Y

Computer-based versus in-person stress management programmes for workers

What is the aim of this review?

We wanted to find out if stress management programmes at work had a diGerent eGect if they were given via a computer, compared to
being given in person. We collected and analysed all relevant studies to answer this question. We found two studies that studied the eGect
of the delivery method on stress reduction in workers.

Key messages

The eGects of the delivery method on stress reduction were unclear. More research should be conducted to directly compare equivalent
stress management programmes delivered via a computer and in-person. Any future studies will likely aGect the conclusions of this review.

What was studied in the review?
Many employers wish to reduce stress in their employees and are willing to invest in stress management programmes. It has been shown
that workplace stress management programmes can reduce stress in employees, either when delivered by a computer or mobile device,
or by a live person. However, it is unclear if the delivery method itself impacts how eGective the programme is. Therefore, we evaluated
the eGect of the intervention delivery method (computer or in person) to reduce stress in workers.

What are the results of the review?

We found two studies, involving 159 employees, that looked at stress levels in workers aOer completing stress management programmes on
a computer, compared to workers receiving that same programme content from a live person. Both studies taught participants, individually
or in small groups, how to recognise and reduce stress, but had conflicting results.

How up to date is this review?

We searched for studies that had been published up to February 2017.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Computer-based interventions compared to in-person interventions for reducing stress in
employees, less than 3 month follow-up

Computer-based (CB) interventions compared to in-person (IP) interventions for reducing stress in employees, less than 3 month follow-up

Population: employees

Settings: any workplace

Intervention: computer-based stress management intervention, less than 3 month follow-up

Comparison: in-person stress management intervention

Illustrative comparative risks* (95% CI)Outcomes

Assumed risk
with in-person
stress manage-
ment interven-
tion

Corresponding risk with comput-
er-based stress management inter-
vention

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Stress

Various Mea-
surement In-
struments

  0.81 standard deviations higher (0.21
higher to 1.41 higher) in one study and
0.35 standard deviations lower (0.76
lower to 0.05 higher) in another study

data not

pooled1
159
(2 studies)

⊕⊝⊝⊝

very low2
0.2 standard deviations indicates
a small effect

0.5 standard deviations indicates
a medium effect

0.8 standard deviations and be-
yond indicates a large effect

Burnout - - - - - none of the studies reported this
outcome

*The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%
CI).
CI: confidence interval; SMD: standard mean difference

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1. Pooling of data not appropriate due to considerable heterogeneity (I2 > 75%).
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2. We downgraded the level of evidence once due to small sample size and underpowered studies. We also downgraded once due to high risk of bias due to incomplete out-
come data (high and unequal attrition between interventions). Finally we downgraded once more because of inconsistency, due to considerable heterogeneity precluding
meta-analysis.
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B A C K G R O U N D

Description of the condition

Stress can be defined as a relationship between a person
and his or her environment that is perceived by the person
as taxing, exceeding his or her resources, or endangering his
or her well-being (Lazarus 1984). Consequently, stress depends
on environmental factors, an individual’s perception of the
environment, and the interaction of the two. Stress elicits
short-term responses, including elevated blood pressure (Backé
2012), and unhealthy behaviours, such as smoking, as coping
mechanisms (Conway 1981). Chronic exposure to stress is
associated with both physiological and psychological adverse
health outcomes, including cardiovascular problems (Brotman
2007; Kivimäki 2013), musculoskeletal problems (Van Rijn 2009),
anxiety (Ding 2014; Acquadro 2015; Lee 2015), depression
(Hammen 2005), alcoholism (Grunberg 1999), and increased
mortality (Levi 1989; Nilsen 2016; Rueppell 2017).

Stress in employees can originate from workplace or work-related
stressors, such as excessive workload or an eGort-reward imbalance
(French 1982; Siegrist 1996). It can also originate from individual
sources, such as inadequate coping skills (Laranjeira 2012), or
from the interaction of work-related and individual stressors,
such as work-family conflict (Greenhaus 1985). This means that
it can be diGicult to distinguish stress that originates solely
from work-related stressors from that originating from individual
factors or stressors outside the workplace. As such, work-related
or occupational stress can be considered a subset of all stress
experienced by employees.

In any case, stress and its associated health eGects in employees
lead to direct and indirect costs for employers, including higher
healthcare costs and reduced productivity from absenteeism and
presenteeism (Moreau 2004; Cooper 2008; Ahola 2009). The British
Labour Force Survey reported that 1510 per 100,000 workers
experienced work-related stress, depression, or anxiety, resulting
in an average of 23.9 days lost per case (HSE 2016). An American
survey cited anxiety and stress as the cause of 25 days of absence
every year (U.S. Department of Labor 2001). Total costs to society
from stress in employees, including related legal and insurance
costs, are generally estimated to be around 1% to 3% of Gross
Domestic Product (GDP; Rosch 2001; EU-OSHA 2014).

Description of the intervention

Stress management interventions in the workplace are
programmes organized by an employer to reduce the presence
of stressors or reduce the negative impact of exposure to these
stressors on employees (Ivancevich 1990). They can be categorised
according to: 1) their level of focus, and 2) their target (De Jonge
2002; Richardson 2008; Bhui 2012).

First, stress management interventions in the workplace diGer in
their level of focus. Commonly, workplace stress management
programmes are classified as organizational-level, individual-
organizational-level, or individual-level interventions (DeFrank
1987; Jordan 2003). Organizational-level stress management
interventions can include changing the physical and environmental
characteristics of the workplace or restructuring the job and its
responsibilities (Bergerman 2009). Individual-organizational-level
stress management interventions can include adding coworker

support groups and implementing regular appraisals that try
to match employee and employer expectations. Individual-
level stress management interventions can include relaxation,
biofeedback, cognitive behavioural therapy (CBT), and time
management techniques, among others (Richardson 2008).

Secondly, workplace stress management interventions diGer in
their target. OOen interventions can be classified as targeting
primary factors (i.e. stressors), secondary factors (i.e. individual
factors), or tertiary factors (i.e. symptoms (Bergerman 2009)).

Traditionally, stress management interventions have been
delivered live by a trainer, therapist, or similar expert individual,
who personally takes his or her client or clients through the
programme. However, the promulgation of technology, and
focus on eGicient use of resources, has introduced several
computer-based (web and mobile) alternatives to deliver the
same interventions without a person physically present to lead
the process (Andersson 2009; Carey 2009; Andrews 2010; Mohr
2010). Consequently, stress management interventions can also be
classified a third way, according to their delivery method.

Computer-based stress management interventions in the
workplace

The term 'computer-based' is used here to refer to any delivery
method that uses technology and is not delivered live and in-
person (face-to-face). As such, self-taught methods using books or
print material would not fall into either of the groups defined in
this review. In general, any computer-based intervention (e.g. to
address health promotion or mental health) is more commonly
text-based, and aimed at education and goal setting, using modules
with a fixed order. In some cases, the content has been developed
earlier for an oGline programme, and has been made available
on an easily accessible electronic platform, such as a website
or soOware (Ludden 2015). Computer-based interventions can be
delivered by or accessed via a computer, text message, email,
mobile phone application, CD player, or web browser (Zetterqvist
2003; GriGiths 2006; Ruwaard 2007). They can also vary according
to the media used (e.g. text, audio recording, video, or game),
and degree of therapist involvement (e.g. from entirely self-help to
remote client-therapist interaction (Proudfoot 2011)).

A key characteristic of computer-based interventions is whether or
not the intervention is guided or unguided (self-guided). Guided
interventions have some kind of human support, which can come
in the form of email reminders, counsellor support, or peer
support groups (Brouwer 2011; Baumeister 2014). Furthermore, the
guidance can be classified by whether or not it is synchronous, by
the qualifications of the one giving guidance (e.g. trained therapist
or non-clinical support), by the mode of guidance (e.g. email
reminders or live chat), and the dosage or frequency of guidance
(Baumeister 2014).

Computer-based stress management interventions are generally
focused on the individual level. They can use a variety of
theoretical bases, such as CBT, mindfulness, or physical activity.
Unguided or self-paced interventions are more common for
computer-based stress management interventions (Heber 2017).
The duration of computer-based stress management interventions
in the workplace generally vary from two to 12 weeks (Heber 2017).
Employees can access the intervention via work-provided devices

Computer-based versus in-person interventions for preventing and reducing stress in workers (Review)
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or their personal devices. Interventions can be either self-paced or
have a regular schedule.

In-person stress management interventions in the workplace

In-person stress management interventions in the workplace can
be delivered by a trained instructor, counsellor, practitioner, or
teacher, and they can occur in small groups or in one-on-one
sessions. The sessions can be as short as 15 minutes or as long as
one day. Similar to computer-based methods, they generally focus
on the individual level. The duration of workplace in-person stress
management interventions is usually similar to computer-based
stress management interventions, ranging from two to 12 weeks
(Richardson 2008).

How the intervention might work

In general, workplace stress management interventions aim to
reduce stressors, improve reactions to stressors, or mitigate
physiological or psychological eGects from stress. Both computer-
based and in-person delivery methods can use these mechanisms.
However, only certain interventions, usually directly targeting
workers, can be transposed into computer-based ones (e.g. CBT,
mindfulness, problem solving training).

Computer-based workplace stress management interventions
most commonly - but not exclusively - operate on the
individual level and target secondary prevention. Secondary
prevention stress management interventions aim to modify an
employee’s perception of, or ability to cope with, or respond
to, existing stressors. OOen, the interventions use cognitive
behavioural techniques, meditation or relaxation, exercise, or
time management techniques. Cognitive behavioural techniques
educate employees about the roles of their thoughts and emotions
in stressful events to provide new ways to feel, think, and act
in stressful situations. Meditation and relaxation divert attention
away from stress. Exercise provides a physical release from tension,
increases endorphins, or provides an outlet for anger. Time
management techniques allow an employee to reduce the work-
demand imbalance.

While the theoretical mechanisms of stress management
interventions' eGect on stress should be dependent on the level (i.e.
primary, secondary, tertiary) and technique, the delivery method
may aGect the outcome by facilitating or mitigating exposure and
adherence. Computer-based interventions are known to commonly
suGer from higher attrition, reduced exposure, and less adherence,
compared to in-person interventions (Kelders 2012). While in-
person interventions can be more responsive to participants,
computer-based interventions are more prone to a mismatch
between the goals of the intervention and the goals of the
participants, and are less flexible in adjusting to situations and user
characteristics, which have been associated with higher attrition
(Kelders 2011; Postel 2011; Ludden 2015). Consequently, some
computer-based interventions add a guidance component (i.e. a
form of human support) or adherence-facilitating component, such
as automated prompts (Baumeister 2014). Guided interventions
have been shown to be significantly more eGective at symptom
reduction and increased intervention completion than unguided
interventions (Baumeister 2014; Heber 2017). Guidance in the
form of peer support, counsellor support, and email contact may
increase exposure, which may increase adherence, and thus, the
eGicacy (Brouwer 2011; Baumeister 2014).

Why it is important to do this review

In-person interventions have been shown to be eGective in
reducing stress in employees, when compared to a control
(Van der Klink 2001; Richardson 2008; Bhui 2012; Ruotsalainen
2015). Computer-based interventions have also been shown to be
eGective in reducing stress in employees, when compared to a
control (Heber 2017). However, computer-based interventions oGer
many advantages to employers: they are easily accessible at any
time or place; greater anonymity is possible; workers can follow the
course whenever and wherever they wish; they may reach workers
earlier than traditional health services; they can cost less; and
computer-based interventions are easily scalable (GriGiths 2006;
Ebert 2017).

However, a systematic review directly comparing computer-based
and in-person stress management interventions among workers
has not yet been completed. Such a review could provide the
necessary evidence to help employers and occupational health
services choose the best method for reducing stress in their
employees. This Cochrane review aims to fill this gap in the
evidence base.

O B J E C T I V E S

To compare the eGects of computer-based interventions to
in-person interventions for preventing and reducing stress in
employees.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included only randomised controlled trials (RCTs).

Types of participants

We included studies in which participants were full-time, part-time,
or self-employed working individuals over 18 years of age.

Types of interventions

We considered for inclusion all studies assessing the eGectiveness
of any type of worker-focused web-based stress management
intervention, aimed at preventing or reducing work-related stress
with techniques such as CBT, relaxation, time management,
or problem-solving skills training. These interventions had to
be delivered via email, a website, or a stand-alone computer
programme, and they had to be compared to a face-to-face stress
management intervention with the same content (e.g. web-based
CBT versus face-to-face CBT). Interventions could vary by the device
providing access (e.g. computer, laptop, or mobile device), the type
of multimedia used (e.g. text, graphics, animations, audio, video),
and the degree of therapist involvement (from entirely self-help to
remote client-therapist interaction).

The in-person comparator interventions could be delivered by a
trained instructor, counsellor, practitioner, or teacher, and they
could occur in small groups or in one-on-one sessions.

Computer-based versus in-person interventions for preventing and reducing stress in workers (Review)
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Types of outcome measures

Primary outcomes

We included studies that measured the eGect of the interventions
on stress or burnout in employees. We included studies measuring:

• stress with Perceived Stress Scale (PSS (Cohen 1983)),
Occupational Stress Inventory (OSI (Osipow 1998)), or similar; or

• burnout with Maslach Burnout Inventory (MBI (Maslach 1996))
or similar.

Secondary outcomes

• Sick leave

• Absenteeism

• Return to work

We considered self-reported stress and burnout scales to be
subjective outcome measures, while sick leave, absenteeism, and
return to work could be objective outcome measures, as long as the
employer, rather than the worker, supplied the data.

Studies could measure time until partial RTW as:

• number of days of sick leave until partial RTW;

• total number of days of partial sick leave during follow-up; or

• rate of partial RTW at follow-up measurements.

They could measure time until full RTW as:

• number of days of sick leave until full RTW;

• total number of days of full-time sick leave during follow-up; or

• rate of full RTW at follow-up measurements.

We did not include the reporting of one or more of the secondary
outcomes listed here as an inclusion criterion for the review.

Search methods for identification of studies

Electronic searches

We conducted a systematic literature search to identify all
published and unpublished trials eligible for inclusion. We adapted
the search strategy developed for MEDLINE to use in the other
electronic databases. We did not impose any limitation on the
language of publication. In future updates, if we identify any
potentially eligible papers in languages other than those spoken by
the review team, we will either arranged for the translation of key
sections prior to assessment, or arrange for their full assessment by
people who are proficient in the publications' language(s).

We searched the following electronic databases from inception
to 27 February 2017 to identify potential studies (i.e. no date
restrictions):

• Cochrane Central Register of Controlled Trials (CENTRAL; 2017,
Issue 2) in the Cochrane Library (searched 27 February 2017;
Appendix 1);

• MEDLINE Ovid (1946 to 27 February 2017; Appendix 2);

• PubMed (Appendix 3);

• Embase Ovid (1974 to 27 February 2017; Appendix 4);

• PsycINFO Ovid (1806 to 27 February 2017; Appendix 5);

• NIOSHTIC, NIOSHTIC-2, HSELINE, CISDOC (OSH-UPDATE;
Appendix 6);

• ClinicalTrials.gov and the World Health Organization (WHO)
International Clinical Trials Registry Platform (ICTRP; Appendix
7).

Searching other resources

We checked reference lists of all articles that we retrieved as full-
text articles, related systematic, and narrative reviews in order to
identify additional potentially eligible studies. We contacted other
researchers, but they did not identify any unpublished studies.

Data collection and analysis

Selection of studies

Three  review authors (AA, TD, YLT) independently screened the
titles and abstracts of all the potentially eligible studies we
identified during the search, and coded them as 'retrieve' (eligible,
potentially eligible, or unclear) or 'do not retrieve'. We coded studies
as 'do not retrieve' if the title and abstract provided suGicient
information to decide that the study did not fulfil our inclusion
criteria. We excluded studies in this phase only if the study clearly
was not randomised or clearly had no computer-based stress
management intervention.

We retrieved the full-text study reports or publications, and three
review authors (AK, YLT, QDM) independently screened these for
inclusion, also noting the reasons for excluding the ineligible
studies in the 'Characteristics of excluded studies' table. From full-
text review, we were able to identify and exclude duplicates (e.g.
study protocols or conference presentations of included studies)
and multiple reports of the same study, so that each study, rather
than each report, was the unit of interest in the review. We
resolved any disagreement through discussion, or if required, we
consulted one of the remaining two authors (AA, TD).

Data extraction and management

Three review authors (AK, YLT, QDM) independently extracted the
following study characteristics, using a standard data collection
form.

1. Methods: study design, total duration of study, study location
(country), study setting, and date of study.

2. Participants: number of participants and allocation to
intervention groups, method of analysis ('as-treated' or
'intention-to-treat'), demographic data, inclusion criteria, and
exclusion criteria.

3. Interventions: description of intervention, comparison,
duration, intensity, content of both intervention and control
condition, and co-interventions.

4. Outcomes: description of primary and secondary outcomes
specified and collected, and time points reported.

5. Notes: funding for trial, notable conflicts of interest of trial
authors, and other sources of information (e.g. communication
with author or another publication of same study).

We noted in the 'Characteristics of included studies' table if
outcome data were not reported in a usable way. We resolved
disagreements by consensus or by involving a fourth review author
(TD). One review author (AK) transferred data into the Review
Manager 5 file (RevMan 2014). We double-checked that data
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were entered correctly by comparing the data presented in the
systematic review with the study reports.

Assessment of risk of bias in included studies

Two review authors (TD, AK) independently assessed risk of bias for
each study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved any
disagreements by discussion or by involving a third author (QDM).
We assessed the risk of bias according to the following domains:

1. Random sequence generation.

2. Allocation concealment.

3. Blinding of participants and trial personnel.

4. Blinding of outcome assessment.

5. Incomplete outcome data.

6. Selective outcome reporting.

7. Other sources of bias.

In addition to evaluating risk of bias in these standard domains, we
added two domains: the presence or absence of co-interventions
(and if included, their degree of similarity to the intervention), and
treatment fidelity. The idea was that these two additional domains
would shed light on theory failure or programme failure pertinent
to the intervention being evaluated.

We graded each potential source of bias as high, low, or
unclear and provided a justification in the 'Risk of bias' table
in RevMan 5 (RevMan 2014). We considered random sequence
generation, allocation concealment, selective outcome reporting,
and incomplete outcome data to be key domains. We judged a
study to have a high overall risk of bias when we judged one or
more key domains to have a high risk of bias. For instance, a
study with substantial variation in attrition between treatment and
comparison groups, which had not been appropriately accounted
for, warranted a high risk of bias assessment for incomplete
outcome data, and as a result, for the overall study. Conversely, if
a future study is identified in which we judge all key domains to be
at low risk of bias, we will judge the study to have low overall risk
of bias. We summarised the risk of bias judgements across diGerent
studies for each of the domains listed. Where information on risk
of bias related to unpublished data or correspondence with a study
author, we noted this in the 'Risk of bias' table.

Assessment of bias in conducting the systematic review

We conducted the review according to the methods reported in
our published protocol (Kuster 2015). We reported all deviations
from the published protocol in the DiGerences between protocol
and review section of the review.

Measures of treatment e@ect

The included studies measured stress with self-report instruments
that yielded continuous data. We put means, standard deviations,
and the number of participants for each arm of the study, from
the latest available reporting time, into the data tables in RevMan
5 (RevMan 2014). Because the included studies used diGerent
instruments, we calculated the standardised mean diGerence
(SMD) with a 95% confidence interval (CI) between groups as the
summary eGect measure. The included studies did not report any
dichotomous outcomes.

We considered whether the computer-based delivery mode was
equivalent to the in-person delivery mode. We defined equivalence
to mean that the diGerence in eGect size between the two
interventions was 0.2 SMD or less. Since there is no generally
accepted minimal clinically important diGerence for measures of
stress (i.e. an amount of change that on average would be perceived
as improvement by a participant), we believe this approach
provides a reasonable approximation.

Unit of analysis issues

The included studies' interventions aimed to achieve changes at
the individual level (in thinking, feelings, behaviour, or all three)
in order to reduce the level of stress. Hence, the unit of analysis
was the individual. For studies that used a cluster-randomised
design and did not consider the design eGect in the analyses,
we had planned to calculate the design eGect by following the
methods stated in the Cochrane Handbook for Systematic Reviews of
Interventions for the calculations, using a fairly large assumed intra
cluster correlation of 0.10 (Campbell 2001; Higgins 2011). However,
we found no cluster-randomised studies to include in this review,
and thus did not need to consider design eGects.

Dealing with missing data

If the SDs were not presented in the publication, we contacted the
authors with a request to provide these data. Whenever authors
were unable or unwilling to provide this information, we calculated
SDs from available information following the instructions of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011).

Assessment of heterogeneity

We assessed clinical heterogeneity based on the degree of similarity
in the population, interventions, outcomes, and follow-up periods.
Due to the nature of the interventions and the narrowness of our
inclusion criteria (i.e. adult workers), we did not expect to find study
populations with significant diGerences, and we did not.

We considered follow-up times of less than three months, three
months to one year, and more than one year to be diGerent. Our
included studies only provided short-term follow-up data.

If we include suGiciently similar studies in future updates of this
review to conduct meta-analyses, we will assess heterogeneity by
visual inspection of forest plots, and by using the I2 statistic. We will
then quantify the degree of heterogeneity as follows (Higgins 2011).

• 0% to 40% might not be important

• 30% to 60% may represent moderate heterogeneity.

• 50% to 90% may represent substantial heterogeneity.

• 75% to 100% equals considerable heterogeneity.

In the presence of substantial heterogeneity and a suGicient
number of studies, we will conduct subgroup analyses as described
below in Subgroup analysis and investigation of heterogeneity.

When we found considerable heterogeneity (I2 > 75%), we did
not pool the data, and downgraded the quality of the evidence
because of inconsistency, according to the GRADE system (see Data
synthesis and Quality of the evidence for details).
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Assessment of reporting biases

We tried to prevent location bias by searching across multiple
databases, and language bias by including all eligible articles,
regardless of publication language. When we detected multiple
articles on the same study, we extracted data only once. If we can
include a suGicient number of studies in future updates of this
review, we will assess publication bias using funnel plots, and we
will test for funnel plot asymmetry (Higgins 2011).

Data synthesis

We judged both included studies to be suGiciently clinically
homogeneous to be reported in a single comparison. However,
because the I2 value of their pooled numerical results exceeded
75%, we refrained from reporting the pooled results, and we
analysed the results for each study separately using Review
Manager 5 soOware (RevMan 2014). If future updates of this review
identify studies that are less statistically heterogeneous, such that
results can be pooled in one or more meta-analyses, we will
use a random-eGects model and combine eGect sizes using the
general inverse variance method. In such a case, we will conduct
a sensitivity check by using the fixed-eGect model to compare
diGerences in results. However, if the heterogeneity might not be
important (I2 ≤ 40%), we will use a fixed-eGect model. We included
a 95% confidence interval (CI) for the intervention eGect of studies.

When studies reported multiple trial arms, we only included the
relevant arms. Had we needed to include two comparisons from
one study (e.g. intervention A versus face-to-face intervention
and intervention B versus the same face-to-face intervention) in
the same meta-analysis, we would have halved the number of
participants in the control group to avoid double-counting.

Quality of the evidence

We used the GRADE approach, as described in the Cochrane
Handbook for Systematic Reviews of Interventions, to assess the
quality of the body of evidence for the primary outcomes (Higgins
2011). The quality of a body of evidence for a specific outcome
is based on five factors: 1) limitations of the study designs; 2)
indirectness of evidence; 3) inconsistency of results; 4) imprecision
of results; and 5) publication bias.

The GRADE approach specifies four levels of quality (high,
moderate, low, and very low), incorporating the factors noted
above. Quality of evidence by GRADE should be interpreted as
follows:

• High-quality: We are very confident that the true eGect lies close
to that of the estimate of the eGect;

• Moderate-quality: We are moderately confident in the eGect
estimate: The true eGect is likely to be close to the estimate of the
eGect, but there is a possibility that it is substantially diGerent;

• Low-quality: Our confidence in the eGect estimate is limited: The
true eGect may be substantially diGerent from the estimate of
the eGect;

• Very low-quality: We have very little confidence in the eGect
estimate: The true eGect is likely to be substantially diGerent
from the estimate of eGect.

Subgroup analysis and investigation of heterogeneity

Given the limited number of studies included in this review, we
could not perform subgroup analyses. If there are suGicient data
in future updates of this review, we will undertake subgroup
analyses based on type of workers (e.g. salaried versus hourly,
or blue- versus white-collar workers), techniques used in the
computer-based intervention (e.g. CBT versus relaxation), and
level of human support (e.g. guided versus unguided). Since our
criteria for inclusion were limited to studies involving a face-to-face
intervention comparator, we would not require further analyses by
comparator arm.

If future updates of this review include studies that report a return-
to-work outcome in multiple ways (e.g. full-time, part-time), we will
conduct a subgroup analysis to see if there is a diGerence.

We will use the Chi2 statistic to test for subgroup interactions in
Review Manager 5 (RevMan 2014).

Sensitivity analysis

We explored the impact of including studies with missing data and
multiple reports of the primary outcome, which could introduce
bias, with a sensitivity analysis. We used the sensitivity analysis
(and the inherent estimates) to understand how the conclusions
were aGected by the choice of data used in the comparison.

We had also planned to perform a sensitivity analysis to test the
robustness of our results by omitting studies with a high overall
risk of bias. However, we could not conduct this sensitivity analysis,
because we judged both included studies to have a high risk of bias.

'Summary of findings' table

We created a 'Summary of findings' table that reported on the
primary outcomes, stress and burnout. The table omits secondary
outcomes (sick leave, absenteeism, and return to work) because
none of the included studies reported these outcomes. If future
studies are identified to warrant multiple comparisons (e.g.
diGerent follow-up times), we will add additional 'Summary of
findings' tables. We used the five GRADE considerations (study
limitations, consistency of eGect, imprecision, indirectness, and
publication bias) to assess the quality of the body of evidence
for each outcome. We used the methods and recommendations
described in Section 8.5 and Chapter 12 of the Cochrane Handbook
for Systematic Reviews of Interventions, and used GRADEpro GDT
soOware to develop the 'Summary of findings' table (Higgins
2011; GRADEpro GDT 2015). We were transparent, and justified all
decisions to downgrade the quality of evidence in the footnotes.

R E S U L T S

Description of studies

Results of the search

We ran the original search in February 2016, which identified
2037 unique records for review. We updated the search strategy
to use consistent keywords across databases and to be more
sensitive, and then we re-ran it in February 2017. Figure 1 displays
a PRISMA study flow chart of the inclusion process from the
updated February 2017 search, which identified 5004 records. AOer
removing duplicates, we identified 3431 unique reports to assess
against our inclusion and exclusion criteria. We assessed the titles
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and abstracts of these 3431 reports, and identified 89 reports to be
read as full text. AOer identifying duplicates (e.g. study protocols or
conference presentations of included studies) and multiple reports

of the same study, we considered 75 unique studies for inclusion.
We excluded 73 of those and included two studies in this Cochrane
review.

 

Figure 1.   PRISMA study flow diagram
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Included studies

Study design

We included two randomised controlled trials (Eisen 2008; Wolever
2012). Both used a parallel group design with three arms. We only
analysed the data from the two arms that compared computer-
based interventions to equivalent in-person interventions. Details
can be found in the 'Characteristics of included studies' table.

Country and time period

Both trials were set in the USA, between 2000 and 2010.

Type of settings and participants

In the Eisen 2008 study, the 63 included participants were a
mix of hourly workers and salaried workers from three diGerent
manufacturing sites of a single corporation. In the Wolever 2012
study, the 96 included participants were almost entirely full-time
employees from two diGerent sites of a single national insurance
company. In both studies, the majority of participants were white,
Caucausian, married, and had at least a college education.

Sample sizes

A total of 159 participants completed the interventions in the
included arms of the included studies. A total of 92 participants
completed the in-person interventions, and a total of 67
participants completed the computer-based interventions. The
sample sizes were generally small. One study's computer-based
arm had fewer than 20 participants, while all other arms had
between 20 and 60 participants.

Interventions

Both studies delivered education - broken into eight to 12 modules -
about stress and its causes, together with strategies to reduce stress
or its causes, to employees via a computer. In the Eisen 2008 study,
the video was prerecorded, and delivered via computer soOware,
and the modules could be completed at any time. In the Wolever
2012 study, the education was delivered live on a computer via
a virtual classroom with bi-directional communication between
teacher and participants. However, if participants missed the online
class, they could watch a video recording of it. Thus, we judged the
Eisen 2008 study to have provided an unguided intervention, and
the Wolever 2012 study to have provided a guided intervention.

In Eisen 2008, the total education time was one and one-half to two
hours, completed over a two-week period; in Wolever 2012, it was
14 hours completed over a 12-week period.

Both studies compared the computer-based intervention to an in-
person intervention with the same educational content. A teacher
delivered the in-person intervention to small groups of up to 28
people.

Outcomes

Both studies measured stress as an outcome. The Wolever 2012
study used the 10-item Perceived Stress Scale (PSS). The Eisen
2008 study used two stress outcomes: Subjective Units of Distress
Scale (SUDS), and a 12-item Stress Survey (composite of stress-
related items from Johnson & Johnson Health Care System Insight
combined with Health Risk Appraisal survey and Occupational
Stress Inventory - Revised Edition). We used the latest available

outcome measurement for which suGicient information was
available.

Neither of the included studies measured burnout as an outcome,
which we had defined as our second primary outcome.

Neither of the included studies measured any of our secondary
outcomes.

Follow-Up

Both studies used short-term follow-up (less than one month). The
Eisen 2008 study had a one-month follow-up but the authors did
not report the data from that follow-up. Thus we used the post-
intervention data in our quantitative analysis. The Wolever 2012
study had a two-week follow-up.

Missing information

We sought and obtained additional information on study details
and statistical data from the authors of both included studies. One
author of the Eisen 2008 study provided a PhD thesis published
in 2005 that reported SDs for outcomes at post-intervention, and
answered questions about study details for assessing risk of bias.
However, the authors were unable to provide missing SDs for the
Stress Survey instrument at one-month follow-up. One author of
the Wolever 2012 study answered questions about study details for
assessing risk of bias, but was unable to provide SDs. We reported
all information obtained via correspondence with authors in the
'Characteristics of included studies' table.

Excluded studies

We read 91 reports as full-text, and excluded 89 of them because
they did not meet our inclusion criteria (see 'Characteristics of
excluded studies' table). In some cases, studies could have been
excluded for more than one reason. In those cases, we listed the
highest priority reason for exclusion.

Most commonly, we excluded studies because they compared a
computer-based stress management intervention against a wait-
list control only (e.g. Ruwaard 2007; Billings 2008; Heber 2016;
Hammer 2015), or they compared a computer-based intervention
to an active control group that contained diGerent content than
the computer-based intervention (e.g. Cook 2007; Rose 2013;
ACTRN12615000574549; Erdman 2015). In other cases, we excluded
studies because the computer-based intervention was not a stress
management intervention (e.g. Kawakami 2005; Van Drongelen
2013), or the outcome of the study was not stress or burnout (e.g.
Prochaska 2008; Schell 2008; Hasson 2010).

Other, less common reasons for exclusion were: the study was not
a randomised controlled trial (e.g. Mackenzie 2014; Zarski 2016);
the population was not employees (Wiegand 2010; Drozd 2013); the
intervention was not web- or computer-based (e.g. Bragard 2009;
Noordik 2013; Baker 2015), or it was not actually a study at all
(Hughes 2013).

Risk of bias in included studies

We judged both included studies as being at low risk of bias for
random sequence generation and allocation concealment. On the
other hand, we judged both included studies as being at high risk
of bias due to incomplete outcome data, which was caused by
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attrition. We also judged the Eisen 2008 study as being at high risk
of bias due to selective reporting.

We judged a study to have an overall high risk of bias
when we assessed one of the key domains (random sequence
generation, allocation concealment, selective outcome reporting
and incomplete outcome) as being at high risk of bias.

Consequently, we considered the overall risk of bias to be high in
both included studies (Eisen 2008; Wolever 2012).

Figure 2 reports the 'Risk of bias' assessments for the two studies.
Details for the judgments can be found in the 'Characteristics of
included studies' tables.

 

Figure 2.
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Allocation

While the publications only reported that they 'randomised
participants', personal communications with the authors provided
evidence that they used adequate randomisation methods,
including both the random sequence generation and allocation
concealment, to warrant a judgment of low risk of bias in this
domain.

Blinding

Both Eisen 2008 and Wolever 2012 measured stress by means of
self-reported questionnaires. Such outcome measures could be
biased by knowledge and expectations of the intervention. This
could create an overestimation of the eGect of the intervention.
The authors of neither included study mentioned that blinding
could be an issue. We judged both studies as being at high risk of
performance and detection bias due to their use of self-reported
outcome measures.

Incomplete outcome data

We judged both included studies as having a high risk of bias due
to incomplete data caused by attrition. In both studies, attrition
proportions were statistically significantly diGerent between the
two intervention arms analysed in this review (P < 0.05). Both
studies had at least one study arm with more than 20% attrition.
The study by Eisen 2008 suGered significant dropouts. In that study,
64% of participants from the in-person group and 88% from the
computer-based group did not complete the intervention, with the
majority of the dropouts occurring between randomisation and
the start of the intervention. These high dropout rates reduced
the eGectiveness of randomisation and introduced potential
confounding that may explain diGerences in the intervention eGect
more than the delivery method variable.

Selective reporting

The authors of the Wolever 2012 study had published a protocol
that they provided to us upon request, and the outcomes reported
in their study matched the ones in the protocol and their stated
study objectives. Therefore, we judged the risk of bias from
selective reporting as low. However, in the Eisen 2008 study, the
authors collected data for two stress outcome measures, but we
could not calculate an eGect size from one of the measures, because
the authors did not publish SDs, nor could they provide them
when queried. The authors did not report the results that were
not statistically significant, which were possibly more appropriate
than the statistically significant results they chose to publish. Our
sensitivity analysis confirmed diGerent conclusions based on the
selection of outcome measure. Consequently, we judged the study
as being at high risk of bias due to selective reporting.

Other potential sources of bias

We judged the Wolever 2012 study as being at a high risk of bias
because the study was funded by the owner of the soOware used in
the intervention, which is a clear conflict of interest. We could not
identify any other sources of bias in the Eisen 2008 study. Thus, we
judged it as being at low risk of bias for this domain.

Presence of co-interventions

Neither of the two included studies reported that their participants
receiving any other interventions in addition to either the in-person

or computer-based stress management intervention. Therefore, we
judged both studies as being at low risk of bias for this domain.

Treatment fidelity

We judged the Wolever 2012 study as having an unclear risk of
bias due to treatment fidelity, because we could not determine if
suGicient measures were implemented to ensure the intervention
was delivered as planned. We judged the Eisen 2008 study as being
at high risk of bias due to problems in treatment fidelity that
were caused by technological issues and inadequate monitoring of
adherence in the computer-delivered group.

E@ects of interventions

See: Summary of findings for the main comparison Computer-
based interventions compared to in-person interventions for
reducing stress in employees, less than 3 month follow-up

Both included studies reported stress outcomes such that a
higher number indicated a higher amount of stress. To compare
results produced with diGerent scales, we used the standardised
mean diGerence (SMD) with a 95% confidence interval (CI)
between the intervention and comparison groups as the summary
eGect measure. Thus, a negative eGect measure indicated a
lower stress outcome in the intervention group (computer-based
stress management interventions) compared to the comparator
group (in-person stress management interventions with equivalent
content) - that is, favouring the computer-based intervention.

1. Web-based interventions versus in-person interventions for
reducing stress in workers

1.1 Any stress outcome, follow-up less than three months

Two studies (159 participants) compared stress levels in employees
aOer a stress management intervention delivered via computer-
based means to equivalent interventions delivered in-person. Both
studies had follow-up times shorter than one month. Heterogeneity
between the results obtained by the two studies was very high
(I2 = 90%) and the confidence intervals did not overlap. Thus, we
did not pool the data in a meta-analysis. Instead, we reported the
results of the studies individually. Eisen 2008 found that stress
levels were statistically significantly lower in the in-person group
(0.81 standard deviations, 95% CI 0.21 to 1.41) immediately aOer
the intervention, while Wolever 2012 did not find a clear diGerence
between the groups (-0.35 standard deviations, 95% CI -0.76 to 0.05)
one month aOer the intervention (Analysis 1.1). Table 1 reports the
results of the two studies in their original scales.

1.2 Any burnout outcome

Neither of the included studies evaluated the eGectiveness of their
interventions using a burnout measure.

1.3 Sensitivity analysis: e+ect of selective outcome reporting
and missing data

We conducted a sensitivity analysis to simultaneously assess the
impact of two potential sources of bias: 1) the availability of
more than one outcome measure for the primary outcome and,
correspondingly, 2) selective reporting of data. Eisen 2008 reported
the means for a second stress outcome measure (sum of Likert-
type items on Stress Survey) without SDs. This measure of stress
was more clinically similar to the Wolever 2012 study in content
and follow-up time. Without SDs, this outcome measure could

Computer-based versus in-person interventions for preventing and reducing stress in workers (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

13



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

not be used in a meta-analysis. However, the authors did report
that ANOVAs between the items were non-significant (P > 0.05).
Therefore, we assumed P values from 0.1 to 0.7 (see Analysis 1.2
for an illustration of the results assuming P = 0.50). This led to
an estimate range from 1.2 to 5.4 of the SD of the outcomes for
each intervention, when we used the calculator tool provided in
Review Manager 5 (RevMan 2014; see Table 2). This significantly
changed the conclusion of the study from 95% CI not inclusive of
no eGect (as presented in Analysis 1.1) to 95% CI inclusive of no
eGect. The results of our sensitivity analysis showed that the choice
of outcome measure and missing data significantly impacted the
heterogeneity of results when pooled in meta-analysis. Taking the
Stress Survey results from Eisen 2008, instead of the SUDS scores
reported in our Analysis 1.1, and combining these data with the PSS
data obtained from Wolever 2012, led to I2 values ranging from 26%
to 80%.

D I S C U S S I O N

Summary of main results

We included two RCTs with a total of 159 participants in this
Cochrane review. Both studies evaluated interventions consisting
of education about stress and its causes, as well as strategies to
reduce stress, delivered via a computer. Both studies compared
computer-based intervention delivery to interventions with the
same content provided to another group of employees by a
live instructor. The results were substantially heterogeneous and
could not be pooled in a single meta-analysis. Considering the
studies independently, one study found no evidence of a diGerence
between a computer-based method or an in-person method. The
other study found that a computer-based method was significantly
less eGective than an in-person method. However, another more
appropriate measure of stress from that same study, which could
not be used in this review due to missing data, would most likely
have found a similar result of no evidence of a diGerence between
a computer-based method or an in-person method. We judged
both studies as being at high risk of bias overall. According to
our judgment, the quality of the evidence produced by these two
studies was very low.

Overall completeness and applicability of evidence

We found two studies comparing computer-based and in-person
stress management interventions at the workplace. Both studies
were conducted in the USA and they covered only a narrow range
of occupations. Therefore, the generalisibility of these findings
to other countries and other occupations is limited. While our
inclusion criteria aimed to capture studies from any location or any
occupation, research directly comparing computer-based and in-
person stress management interventions has not been extensively
conducted. In addition, the limited number of studies conducted to
date was insuGicient to adequately answer our review's objective.

We found studies that used cognitive behavioural and relaxation
techniques. There are many other techniques for workplace stress
management, such as exercise, goal-setting, or journaling. The
included studies used computers and video. However, now there is
a broader range of delivery technologies, such as mobile devices.
Therefore, it is unclear if any conclusions from this study would
apply to other techniques and delivery technologies. The included
studies were either completely unguided or guided. Other forms of
guidance and adherence support exist, such as reminders or peer

support groups. It is unclear from this review what diGerence the
level of guidance makes when compared to in-person versions.

Because we limited our review objective to comparing the
eGectiveness of computer-based and in-person interventions, we
could not include organizational-level interventions to reduce
stress.

The follow-up in both included studies was short, so it is uncertain
what long-term eGects these interventions may have.

Quality of the evidence

We judged the overall quality of the evidence provided by the
included studies to be very low. We downgraded the quality of
evidence due to high risk of bias caused by study limitations
(serious attrition bias), imprecision (limited sample size and wide
confidence intervals), and substantial statistical heterogeneity. Due
to heterogeneity, we were unable to combine the results of the
two studies in a meta-analysis. Significant statistical heterogeneity
does not necessarily suggest that the true intervention eGect is
very diGerent. Instead, it may arise from methodological diversity
or diGerences in outcome assessments. One significant form of
bias aGecting the results of this review arose from incomplete
data due to attrition and selective reporting (see 'Characteristics of
included studies' table). Our sensitivity analysis also revealed that
the choice of outcome measure and selective reporting in one study
significantly influenced the overall estimated eGect size.

Due to the small number of included studies, we could not assess
publication bias.

The overall outcome of very low-quality evidence means that there
is substantial room for improvement in future studies.

Potential biases in the review process

We used a search strategy that was very broad and put very
few restrictions on inclusion (e.g. any language, any workplace,
any country, any stress intervention type, any date), which was
reflected in the large number of reports identified by our search
strategy. We also assessed similar systematic reviews for any
mention of possible studies, and did not uncover any studies
outside our search. Therefore, we believe it is unlikely we missed
any published studies that would meet our inclusion criteria.

We could not obtain some relevant data requested from authors.
One study did not publish enough data to compute an eGect size for
its most relevant outcome. The study authors' conclusion was very
diGerent from the one based on our sensitivity analysis in which we
computed results from available data. With such a limited number
of studies included, one study can have a major influence on the
overall conclusions. The addition of future studies will allow us to
have a clearer picture of intervention eGects.

Finally, this Cochrane review evaluated the eGectiveness of a range
of interventions aiming to reduce stress in workers, rather than
one specific intervention. While we believe this is appropriate for
a complex and multifactorial outcome such as stress, it fails to
diGerentiate between the many approaches to stress management
in the workplace. We will conduct subgroup analyses in future
updates of this review to consider diGerences in workers or
approaches, provided that more data become available. However,
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any future categorization of techniques in subgroup analyses
would be subject to bias from our categorization choices.

Agreements and disagreements with other studies or
reviews

While this Cochrane review could not reasonably conclude that
the delivery modes were equivalent, a conclusion of no clear
diGerences between computer-based and face-to-face methods
in stress management in employees would have agreed with
another review that examined internet-based psychotherapeutic
interventions to address any psychological problem in any
population (Barak 2008). In that review, a subgroup analysis
showed no significant diGerence in eGect size when directly
comparing equivalent Internet-based and face-to-face therapies.

Other evidence shows that stress management interventions given
via computer-based technologies can be eGective in employees
(Heber 2017). Similarly, stress management interventions given in
the traditional face-to-face way have been shown to be eGective as
well (Richardson 2008; Bhui 2012). However, it is still unclear how
strongly the delivery method alone impacts the eGectiveness of the
programme. The body of evidence that currently directly compares
these two delivery methods is weak. The very low-quality evidence
from this review suggests the diGerences in eGects between the two
may be small or non-significant. Moreover, these diGerences may
be due to other factors.

A key factor in the eGectiveness of stress management
interventions is the level of engagement and participation (i.e.
adherence), which is also dependent on exposure. An eGective
stress management technique cannot induce change if participants
do not engage with, and practice the technique. Computer-based
stress management interventions oGer greater accessibility by
allowing more employees to access the programme remotely.
They also oGer greater flexibility and convenience. However, that
flexibility and convenience (e.g. a self-paced programme without
a fixed schedule) can reduce engagement and participation as
employees choose to put oG the programme for other, higher
priorities with immediate deadlines (as reported in one included
study, Eisen 2008). One key diGerence in the computer-based
interventions given in the two studies included in this review was
that Wolever 2012 employed a predetermined schedule, while the
intervention in Eisen 2008 was pre-recorded and fully self-paced.
In addition, the Wolever 2012 intervention had a form of human
support (i.e. it was guided), whereas the Eisen 2008 intervention
was unguided. Attrition was lower and reductions in stress
were greater in the Wolever 2012 version of a computer-based
stress management intervention. This result agrees with similar
observations that by adding support or guidance to an online stress
management intervention, participation, engagement, practice,
and stress outcomes all improved relative to the online stress
management intervention alone (Baumeister 2014; Allexandre
2016; Zarski 2016). A systematic review in the field of depression
supports this conclusion as well (Richards 2012). Thus, the
inclusion of guidance may be an explanatory factor in the
diGerences between the two included studies, and should be
investigated further when more research becomes available.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We found very low-quality evidence with conflicting results of the
eGectiveness of computer-based stress management interventions
compared to in-person stress management interventions in
employees. We could only include two studies with small sample
sizes. We have very little confidence in the eGect estimates. It is
very likely that future studies will change these conclusions. The
true eGect may likely be substantially diGerent from the estimate of
eGect.

Implications for research

More research is needed that directly compares computer-based
and face-to-face stress management programmes, so that the
impact of the delivery method can be better understood. The
research should randomise employees into equivalent computer-
based and face-to-face interventions, as well as a control group.
However, future studies must be cognisant of the risk from
attrition in computer-based interventions. In particular, eGorts
must be made to address attrition, and to account for diGerences
between intervention arms from dropouts (e.g. by using an
intention-to-treat approach). Adherence in computer-based health
interventions is oOen around 50% (Kelders 2012; Ludden 2015).
Therefore, eGorts to monitor adherence (e.g. logging online
activity or measuring frequency of practice) are also critical,
since adherence seems to be a significant factor in determining
outcomes. In addition, researchers should be aware of, and
measure possible diGerences, in characteristics of employees
between groups, in particular their ability and propensity to use
technology.

Assuming a diGerence in standard deviations between the two
groups of two and a standard deviation of six on the commonly-
used Perceived Stress Scale, at 80% statistical power and with
a 95% significance level, the required minimum sample size to
detect a meaningful diGerence would be 141 participants in each
study arm. Assuming 50% attrition, we recommend recruiting and
allocating at least 300 participants for each intervention arm to
avoid future studies from being underpowered.

Furthermore, while research has examined the impact of support
systems (both technical and clinical) among computer-based
systems, it has not compared them with in-person delivery
methods. The level of support may be a critical factor associated
with adherence, and thus we recommend that future research
that compares computer-based and in-person stress management
interventions in employees also varies the level of support (e.g.
completely self-guided versus self-guided with online support
group). Creating this gradation of human support in separate study
arms may provide insight on the direction of the eGect size.
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Methods Randomised controlled trial with 3 arms (in-person intervention, computer-based intervention, and
wait-list control). The wait-list control was not analysed. Total study duration: 8 months. Study loca-
tion: USA. Study setting: 3 manufacturing sites within a single corporation. Date of study: 2003 to 2004
(personal communication with author).

Participants Recruitment: written and electronic advertisements to over 13,000 employees at 3 sites.

Randomisation of 288 volunteers resulted in 134 in in-person group (48 (36%) completed intervention),
123 in computer-based group (15 (12%) completed intervention), 31 in wait-list-control (WLC) group.

Demographics of the 134 participants that started the interventions (13 of whom declined to provide
data):

Mean age: 44.4 (SD = 9.61)

Male: 64.7%

Caucasian: 83.3%

Married: 64.2%

At least a college education: 74.1%

Interventions 'Stress to Success Workshop' with content identical for individuals in computer-based and in-person
groups. Each session contained four 10-minute psycho-education modules. After each module (8 total),
employees were led through a two-minute 'mini-relaxation'.

Eisen 2008 

Computer-based versus in-person interventions for preventing and reducing stress in workers (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24

https://doi.org/10.1002%2F14651858.CD002892.pub5
https://doi.org/10.1002%2F14651858.CD011899


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

In-person group led by instructor in groups (ranging from 1 to 28 in size, median = 4) during the lunch
period over two weeks. Iterations of the workshop were held on 11 separate occasions over the course
of 8 months.

The computer-based group could complete modules any time, but encouraged to complete 8 modules
over a period of 2 weeks (some completed all at once, others over more than 2 weeks).

Outcomes Stress:

Subjecive Units of Distress Scale (SUDS) measured 10 times for each session (each session intended to
cover 1 week): before the session, before and after each of the 4 'mini-relaxations', and at the end of
the session. SUDS after the end of Session 2 used for analysis (post-test data, follow-up = 0 months).

In addition, authors used a 'Stress Survey' with 8 items selected from Johnson & Johnson Health Care
System Insight + Health Risk Appraisal survey and 4 items selected from Occupational Stress Inventory
- Revised Edition (OSI-R). This outcome could not be quantitatively analysed because SD/SEs could not
be retrieved. AK contacted authors of the study, and they were unable to retrieve data.

Notes Additional details of methodology and results were obtained from publication of a PhD thesis (Eisen
2005). AK contacted the authors of the study for additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Personal communication with the authors: random numbers table used from
statistics textbook

Allocation concealment
(selection bias)

Low risk Personal communication with the authors: "Participants would have had no
way of knowing how they were randomised – the participants were employees
at a large manufacturing plan who expressed interest in participating in this
study. They were simply informed that they would be participating in a web-
based stress management programme, or that they were being assigned to a
stress management group." Researcher was not blinded to assignment, but
risk was assessed as low.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Baseline characteristics between the two comparison groups were reported
as significantly different in sex and wage type: the in-person group had more
male, hourly workers; the computer-based group more female, salaried work-
ers; likely due to the unavailability of computers among hourly wage workers,
causing pre-intervention drop out, resulting in systematic differences between
baseline characteristics of the groups. Furthermore, both groups experienced
high dropout rates, with a statistically significantly higher attrition in the com-
puter-based group. Results were analysed 'as-treated'. Very few participants
turned up for 1-month follow-up (16%, 9%) and only 'Stress Survey' results
were reported.

Selective reporting (re-
porting bias)

High risk The available publications did not report Subjective Units of Distress Scale
(SUDS) results from 1-week or 1-month follow-up times, but did report SUDS
from immediately after interventions, which were statistically significantly
lower than pre-intervention. The selective reporting may have favoured the re-
sults that showed significant differences post-intervention, rather than the no-
effect results found at 1-month follow-up.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding

Eisen 2008  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No blinding, self-reported outcome.

Other bias Low risk No other sources of bias were identified.

Multiple intervention arms
(reporting bias)

Low risk While there were more than two arms of the interventions in the study, the
stated objective of the study was to compare a computer-based version of
their stress management intervention to an in-person version, thus there was
a low risk of bias for this domain.

Treatment fidelity High risk Differences in exposure and timing: "Although [CB] participants were encour-
aged to complete the module over a two-week time period, some individuals
went through the entire program over a period of a single week, while others
took longer than the two week time period to complete all material." (Eisen
2005, p. 15) Technological difficulties: "Twenty-one percent of respondents
described such problems to be the main reason for their decision not to con-
tinue the program. Several respondents described having difficulty logging in-
to the course, or finding that the program would freeze up part-way through.
One respondent described his aggravation with the technological problems
he was having with the Stress to Success program and his inability to connect
with a live person at the computer help desk, writing that he had been "hoping
to reduce my level of stress from frustrating issues like this." Thus, we assessed
the risk that the intervention was not delivered as intended as high.

Eisen 2008  (Continued)

 
 

Methods Randomized controlled trial, parallel group, 3 arms (only two arms used in this review, the yoga group
was not analysed). Total study duration: 12 weeks. Study location: USA. Study setting: 2 sites within a
single insurance corporation. Date of study: 2010

Participants 683 potential participants were recruited via email from a single national insurance corporation from
two states (CA and CT) in USA for screening.

Inclusion criteria: 16 or higher on 10-item PSS

Exclusion criteria: heart arrhythmia, pregnancy, heavy tobacco or nicotine use, heart rate medication,
any major medical condition

After screening, 239 eligible participants were randomised into yoga (N = 90, not analysed), mindful-
ness-online (N = 52, 50 completed (96%)), mindfulness-in-person (N = 44, 32 completed 73%)), and
wait-list control (N = 53, not analysed). The demographics of the mindfulness groups, collectively, were:

Mean age: 44.3 (SD = 9.4)

Male: 22.9%

White: 85.4%

Married: 66.7%

At least a college education: 75.0%

Interventions Mindfulness at Work programme, 12 weeks (14 hours total)

Within 12 weekly hour-long classes, the programme taught mindfulness practices (each practice from
5 to 15 minutes) targeting work-related stress, work-life balances, and self-care. An additional 2-hour
mindfulness practice intensive occurred at week 10.

Wolever 2012 
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The in-person group was taught in classes of around 20 participants each. The computer-based group
had the same teacher as the in-person group, giving the same instructions, but via an online classroom
with real-time bi-directional communication. Same assignments and homework.

Outcomes Perceived Stress Scale (PSS)

Follow-up 2 weeks after the 12-week intervention

Notes Aetna, Inc. and eMindful funded the study. Mindfulness at Work is owned by eMindful and contracted
for use by Aetna for delivery through eMindful. AK contacted the first author for additional information.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Personal communication with the first author: independent statisticians gen-
erated blocks of random numbers

Allocation concealment
(selection bias)

Low risk Personal communication with the first author: "Sealed envelopes were creat-
ed with the allocation inside. As participants enrolled and went through base-
line, they were given a study number. After collection of baseline data, ran-
domisation sequences were disclosed to participants individually."

Incomplete outcome data
(attrition bias) 
All outcomes

High risk While a comparison of attrition was reported as not having any statistically sig-
nificant differences in primary outcomes compared to completers, and a com-
parison of ITT and 'as-completed' groups did not reveal significant differences
in primary outcomes, the loss to follow-up in the computer-based group was
4% (2/52), and 27% (18/44) in the in-person group. Thus, due to the statistical-
ly significant difference in the proportion lost to attrition in the two groups (P <
0.001), which did not occur in any other inter group comparisons of this study,
and because one group had greater than 20% attrition, we assessed the risk of
attrition bias as high.

Selective reporting (re-
porting bias)

Low risk The study appeared to be free of any selective reporting. The main outcome of
stress was measured and reported according to protocols provided by the au-
thor.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No blinding, Self-reported outcome

Other bias High risk The study was funded by the software company that developed the interven-
tion being tested.

Multiple intervention arms
(reporting bias)

Low risk While multiple arms of interventions were randomised in the study, one of the
stated objectives of the study was to compare the online version of their stress
management intervention to the in-person version, thus, assessed as low risk
of bias for selective reporting.

Treatment fidelity Unclear risk No evidence was available to support or refute that the interventions were de-
livered as planned.

Wolever 2012  (Continued)
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abbott 2009 Web-based intervention was compared to wait-list control or care as usual

ACTRN12611001114932 Web-based intervention was compared to wait-list control or care as usual

ACTRN12615000574549 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

ACTRN12615001015538 Web-based intervention was compared to wait-list control or care as usual

Aikens 2014 Web-based intervention was compared to wait-list control or care as usual

Alexopoulos 2014 Web-based intervention was compared to wait-list control or care as usual

Allexandre 2012 Web-based intervention was compared to equivalent intervention with addition of in-person sup-
port group

Allexandre 2016 Web-based intervention was compared to equivalent intervention with addition of in-person sup-
port group. A computer-based stress management intervention was compared to the equivalent
computer-based intervention with the addition of in-person group support. While the group meet-
ing facilitated and supported the weekly assignments, it did not deliver them. Therefore, the com-
parator could not be considered an in-person intervention.

Baker 2015 Web-based intervention was compared to wait-list control or care as usual

Bakker 2007 Intervention was not web- or computer-based

Beauchamp 2005 Web-based intervention was compared to wait-list control or care as usual

Billings 2008 Web-based intervention was compared to wait-list control or care as usual

Blonk 2006 Intervention was not web- or computer-based

Bolier 2014 Web-based intervention was compared to wait-list control or care as usual

Borness 2013 Web-based intervention was not a stress management intervention

Bragard 2009 Intervention was not web- or computer-based

Carissoli 2015 Web-based intervention was compared to wait-list control or care as usual

Cook 2007 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

Deitz 2014 Web-based intervention was not a stress management intervention

Dreusicke 2016 Study was not a randomised trial

Drozd 2013 Population was not employees

Ebert 2014 Web-based intervention was compared to wait-list control or care as usual

Ebert 2014a Web-based intervention was compared to equivalent intervention with addition of online sup-
port. A computer-based stress management intervention was compared to the equivalent comput-
er-based intervention with the addition of human support to increase adherence and provide feed-
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Study Reason for exclusion

back. While the in-person component in the comparator was supportive it did not deliver the inter-
vention entirely. Therefore, the comparator could not be considered an in-person intervention.

Erdman 2015 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

Eriksen 2002 Intervention was not web- or computer-based

Feicht 2013 Web-based intervention was compared to wait-list control or care as usual

Franco 2010 Intervention was not web- or computer-based

Geraedts 2014 Web-based intervention was compared to wait-list control or care as usual

Giardina 2006 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

Grime 2004 Web-based intervention was compared to wait-list control or care as usual

Hammer 2015 Web-based intervention was compared to wait-list control or care as usual

Hasson 2005 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

Hasson 2010 Outcome was not stress or burnout

Heber 2016 Web-based intervention was compared to wait-list control or care as usual

Hedman 2015 Outcome was not stress or burnout

Hersch 2016 Web-based intervention was compared to wait-list control or care as usual

Hinman 1997 Web-based intervention was compared to wait-list control or care as usual

Hirokawa 2012 Intervention was not web- or computer-based

Hughes 2013 Identified report was not a study; publication was a comment on another study

Huibers 2004 Intervention was not web- or computer-based

ISRCTN14881571 Web-based intervention was compared to wait-list control or care as usual

Kawakami 2005 Web-based intervention was not a stress management intervention

Kawakami 2006 Web-based intervention was not a stress management intervention

Ly 2014 Web-based intervention was compared to wait-list control or care as usual

Mackenzie 2014 Study was not a randomised trial

Manas 2011 Intervention was not web- or computer-based

Mino 2006 Web-based intervention was compared to wait-list control or care as usual

Mori 2014 Intervention was not web- or computer-based

Computer-based versus in-person interventions for preventing and reducing stress in workers (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

NCT01595555 Web-based intervention was compared to equivalent intervention with addition of online support

NCT01661569 Web-based intervention was compared to wait-list control or care as usual

NCT01796054 Web-based intervention was compared to equivalent intervention with addition of in-person sup-
port group

NCT02173626 Study was not a randomised trial

NCT02240082 Outcome was not stress or burnout

NCT02540317 Web-based intervention was compared to wait-list control or care as usual

NCT02614443 Study was not a randomised trial

Noordik 2013 Intervention was not web- or computer-based

Phillips 2014 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

Prochaska 2008 Outcome was not stress or burnout

Rose 2013 Web-based intervention was compared to attention or active control group that was not in-person
with equivalent content to intervention group

Ruwaard 2007 Web-based intervention was compared to wait-list control or care as usual

Schell 2008 Outcome was not stress or burnout

Shimazu 2005 Web-based intervention was compared to wait-list control or care as usual

Spanier 2015 Web-based intervention was not a stress management intervention

Stansfeld 2015 Web-based intervention was compared to wait-list control or care as usual

Stetz 2011 Web-based intervention was compared to wait-list control or care as usual

Thiart 2015 Outcome was not stress or burnout

Umanodan 2014 Web-based intervention was compared to wait-list control or care as usual

Van Drongelen 2013 Web-based intervention was not a stress management intervention

Volker 2015 Web-based intervention was compared to wait-list control or care as usual

Wiegand 2010 Population was not employees

Yamagishi 2008 Web-based intervention was compared to wait-list control or care as usual

Yuan 2014 Web-based intervention was compared to wait-list control or care as usual

Zarski 2016 Study was not a randomised trial
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D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Computer-based interventions compared to in-person interventions for reducing stress

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Any stress outcome 2   Std. Mean Difference (IV, Random,
95% CI)

Totals not select-
ed

2 Sensitivity analysis: missing
data

2 128 Std. Mean Difference (IV, Random,
95% CI)

-0.14 [-0.70, 0.43]

 
 

Analysis 1.1.   Comparison 1 Computer-based interventions compared to in-
person interventions for reducing stress, Outcome 1 Any stress outcome.

Study or subgroup Computer-based In-person Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Wolever 2012 52 14.9 (5.7) 44 16.9 (5.7) -0.35[-0.76,0.05]

Eisen 2008 15 33.3 (16.3) 48 21.1 (14.5) 0.81[0.21,1.41]

Favours computer-based 21-2 -1 0 Favours in-person

 
 

Analysis 1.2.   Comparison 1 Computer-based interventions compared to in-person
interventions for reducing stress, Outcome 2 Sensitivity analysis: missing data.

Study or subgroup Computer-based In-person Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Eisen 2008 11 31 (3.1) 21 30.2 (3.1) 36.47% 0.25[-0.49,0.98]

Wolever 2012 52 14.9 (5.7) 44 16.9 (5.7) 63.53% -0.35[-0.76,0.05]

   

Total *** 63   65   100% -0.14[-0.7,0.43]

Heterogeneity: Tau2=0.09; Chi2=1.97, df=1(P=0.16); I2=49.14%  

Test for overall effect: Z=0.47(P=0.64)  

Favours computer-based 21-2 -1 0 Favours in-person

 

 

A D D I T I O N A L   T A B L E S
 

Study, outcome
scale

Assumed risk, in-person stress man-
agement intervention

Corresponding risk, computer-based
stress management intervention

Effect estimate (95%
CI)

  Mean (SD) No. of partici-
pants

Mean (SD) No. of participants  

Eisen 2008, SUDS 21.1 (14.48) 48 33.3 (16.33) 15 +12.2 (+2.98 to +21.4)

Table 1.   E@ect estimates of included studies reported in original outcome scales 
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Wolever 2012,
PSS-10

16.94 (5.7) 44 14.91 (5.7) 57 -2.03 (-4.32 to +0.26)

SD = standard deviation

CI = confidence interval

SUDS = Subjecive Units of Distress Scale

PSS-10 = Perceived Stress Scale

Table 1.   E@ect estimates of included studies reported in original outcome scales  (Continued)

 
 

Assumed P
value

t value1 SE1 SD1 I2 (Meta-

analysis)2
SMD (95% CI), Eisen 2008 2

0.1 1.7 0.46 1.23 80% 0.62 (-0.13 to 1.37)

0.3 1.05 0.74 1.99 66% 0.38 (-0.35 to 1.12)

0.5 0.68 1.15 3.08 49% 0.25 (-0.49 to 0.98)

0.7 0.39 2.00 5.37 26% 0.14 (-0.59 to 0.87)

Comparison to meta-analysis (post-intervention SUDS), Analysis 1.1

N/A 90% 0.81 (0.21, 1.41)

SD = standard deviation, SE = standard error, SMD = standard mean difference, SUDS = Subjecive Units of Distress Scale

1. Imputed using RevMan 5 for estimating SDs from P values, entering n1 = 11, n2 = 21, difference in means = 0.78

2. Computed using RevMan

Table 2.   Sensitivity analysis results: e@ect of selective outcome reporting by assuming P value to impute missing
data 

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

Searched via Cochrane Library.
Date of search: 22 February 2017
Search hits: 1563

mh = MeSH subject heading exploded
mh ^=MeSH subject heading unexploded

 

#1 [mh "Stress, Psychological"] 4640

#2 [mh "Burnout, Professional"] 170

#3 stress or burnout* or "burn-out" 33201
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#4 [mh "Return to Work"] 119

#5 [mh "Sick Leave"] 515

#6 [mh Absenteeism] 500

#7 "return to work" or "back to work" or (sick* next leave*) or (sick*
next day*) or (sick* next absen*) or absenteeism

3828

#8 {or #1-#7} 36545

#9 [mh ^Workplace] 698

#10 [mh ^Work] 209

#11 work* or occupation* or job* or employ* or personnel* or staG 82649

#12 [mh "occupational groups"] 8562

#13 [mh "occupational health"] 570

#14 {or #9-#13} 86274

#15 [mh Telemedicine] 1821

#16 telemedicine or (tele next medicine) or ehealth* or (e next health*)
or telehealth* or (tele next health*) or (e next mental next health*)
or (emental next health*) or (e next therapy) or etherapy or (e next
treatment*) or etreatment* or (e next counsel*) or ecounsel* or
teletherapy or (tele next therapy) or telecounsel* or (tele next
counsel*) or (tele next treatment*) or teletreatment* or cyber* or
mhealth* or (m next health*) or (mobile next health*)

4519

#17 [mh Internet] 2885

#18 internet* or web or webbased or website* or webinar* or online or
(technology next based) or technologybased or (tele next
psychology*) or telepsychology*

22135

#19 [mh "Electronic Mail"] 270

#20 e next mail* 97417

#21 [mh ^software] or [mh ^"mobile applications"] or [mh ^"user-
computer interface"] or [mh ^Computers] or [mh "Cell Phones"]

3330

#22 software or app or apps or application* or computer* or laptop* or
(cell* next phone*) or (smart next phone*) or pad or ipad

74102

#23 [mh "Remote consultation"] or [mh ^Multimedia] 589

#24 multimedia* or video or remote 10767

#25 eCBT 6

#26 {or #15-#25} 180859

  (Continued)
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#27 #8 and #14 and #26 3996

#28 #8 and #14 and #26 in Trials 1563

  (Continued)

 

Appendix 2. MEDLINE search strategy

The search was first performed February 2016 and again with revisions February 2017. Below are the revised search strategies from
February 2017.

Searched via Ovid.

Date of search: 27 February 2017

Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily, Ovid MEDLINE and Versions(R)

Search hits: 1622

 

  Searches Results

1 Stress, Psychological/ 101571

2 Burnout, Professional/ 8777

3 (stress or burnout* or burn-out*).tw. 574967

4 Return to Work/ 1238

5 Sick Leave/ 4815

6 Absenteeism/ 8226

7 (return to work or back to work or sick* leave* or sick* day* or sick* absen* or
absenteeism).tw.

17567

8 or/1-7 646678

9 Workplace/ 17304

10 Work/ 19273

11 (work* or occupation* or job* or employ* or personnel* or staG).tw. 1775132

12 exp occupational groups/ or exp occupational health/ 536177

13 or/9-12 2173378

14 exp Telemedicine/ 20399

15 (telemedicine or tele-medicine or ehealth or e-health or telehealth* or tele-
health* or e-mental health* or emental health* or e-therapy or etherapy or e-
treatment* or etreatment* or e-counsel* or ecounsel* or teletherapy or tele-
therapy or telecounsel* or tele-counsel* or tele-treatment* or teletreatment*
or cyber* or mhealth* or m-health* or mobile health*).tw.

21969
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16 exp Internet/ 63271

17 (internet* or web or webbased or website* or webinar* or online or technolo-
gy-based or technologybased or tele-psychology* or telepsychology*).tw.

174444

18 Electronic Mail/ or e-mail*.tw. 8119

19 software/ or mobile applications/ or user-computer interface/ or Computers/
or exp Cell Phones/

168253

20 (software or app or apps or application* or computer* or laptop* or cell*
phone* or smart phone* or pad or ipad).tw.

1268661

21 Remote consultation/ or Multimedia/ 5861

22 (multimedia* or video or remote).tw. 122484

23 eCBT.tw. 14

24 or/14-23 1622307

25 (randomized controlled trial or controlled clinical trial).pt. or Randomized
Controlled Trials as Topic/ or Controlled Clinical Trials as Topic/ or Pragmatic
clinical trial/ or Random Allocation/ or Double-Blind Method/ or Single-Blind
Method/ or clinical trial.pt. or Placebos/ or Comparative Study/ or evaluation
studies.pt. or Evaluation Studies As Topic/ or (clinical trial or ((singl* or dou-
bl* or trebl* or tripl*) adj3 (mask* or blind*)) or latin square or placebo* or ran-
dom*).tw. or trial.ti.

3273273

26 8 and 13 and 24 and 25 1712

27 Animals/ not Humans/ 4292389

28 26 not 27 1622

  (Continued)

 

Appendix 3. PubMed search strategy

Searched via pubmed.com.
Simple search to find publications not indexed in MEDLINE(Ovid).

Date of search: 02.22.2017
Search hits: 22

(stress or burnout or sick* leave* or absent* or "back to work" or "return to work") AND (web* or online or internet* or computer*) AND
(work* or job* or occupation* or employ* or personnel*) AND (trial or rct or random*) AND (pubstatusaheadofprint OR publisher[sb] OR
pubmednotmedline[sb])

Appendix 4. EMBASE Search Strategy

Embase Ovid (1980 to 2017 Week 09)

Search hits: 996

 

  Searches Results
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01 (((stress/ or burnout/ or emotional stress/ or interpersonal stress/ or life stress/
or mental stress/ or exp chronic stress/) and (exp work/ or employee/)) or job
stress/) and (telemedicine/ or teleconsultation/ or telemonitoring/ or telepsy-
chiatry/ or teletherapy/ or telehealth/ or telenursing/ or internet/ or e-mail/ or
exp computer/ or mobile phone/) and ("randomized controlled trial"/ or con-
trolled clinical trial/ or random*.tw.)

91

2 ((stress or burnout* or burn-out* or return to work or back to work or sick*
leave* or sick* day* or sick* absen* or absenteeism) and (work* or occupa-
tion* or job* or employ* or personnel* or staG) and (telemedicine or tele-med-
icine or ehealth or e-health or telehealth* or tele-health* or e-mental health*
or emental health* or e-therapy or etherapy or e-treatment* or etreatment*
or e-counsel* or ecounsel* or teletherapy or tele-therapy or telecounsel* or
tele-counsel* or tele-treatment* or teletreatment* or cyber* or mhealth* or m-
health* or mobile health* or internet* or web or webbased or website* or we-
binar* or online or technology-based or technologybased or tele-psychology*
or telepsychology* or software or app or apps or application* or computer*
or laptop* or cell* phone* or smart phone* or pad or ipad or multimedia* or
video or remote or eCBT)).tw. and ((clinical trial or ((singl* or doubl* or trebl*
or tripl*) adj3 (mask* or blind*)) or latin square or placebo* or random*).tw. or
trial.ti.)

993

3 1 or 2 1034

4 (exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or
animal tissue/ or animal cell/ or nonhuman/) not (human/ or normal human/
or human cell/)

5837226

5 3 not 4 996

  (Continued)

 

Appendix 5. PsycINFO search strategy

PsycINFO Ovid (1806 to 2017 February Week 3)

Search hits: 426

 

  Searches Results

1 (stress or burnout* or burn-out*).tw. 185400

2 exp stress/ 93037

3 stress management/ 4534

4 employee leave benefits/ 887

5 reemployment/ 1172

6 employee absenteeism/ 2032

7 (return to work or back to work or sick* leave* or sick* day* or sick* absen* or
absenteeism).tw.

7351

8 or/1-7 207253
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9 work related illnesses/ or exp occupational health/ 2834

10 exp Personnel/ or exp Working Conditions/ or exp Working Space/ 374723

11 (work* or occupation* or job* or employ* or personnel* or staG).tw. 886249

12 or/9-11 1072444

13 exp telemedicine/ or exp computer assisted therapy/ or exp computer mediat-
ed communication/ or exp telecommunications media/

24495

14 telecommunications media/ or online therapy/ 3390

15 internet/ or exp electronic communication/ 38128

16 exp Computers/ 17279

17 exp Computer Software/ 13206

18 cellular phones/ or exp mobile devices/ 4446

19 cellular phones/ or exp mobile devices/ 4446

20 (telemedicine or tele-medicine or ehealth or e-health or telehealth* or tele-
health* or e-mental health* or emental health* or e-therapy or etherapy or e-
treatment* or etreatment* or e-counsel* or ecounsel* or teletherapy or tele-
therapy or telecounsel* or tele-counsel* or tele-treatment* or teletreatment*
or cyber* or mhealth* or m-health* or mobile health*).tw.

10694

21 (internet* or web or webbased or website* or webinar* or online or technolo-
gy-based or technologybased or tele-psychology* or telepsychology*).tw.

99011

22 (software or app or apps or application* or computer* or laptop* or cell*
phone* or smart phone* or pad or ipad).tw.

250573

23 (multimedia* or video or remote or eCBT).tw. 42393

24 or/13-23 388659

25 experimental design/ or clinical trials/ or "Treatment Outcome/Clinical Tri-
al".md. or (clinical trial or ((singl* or doubl* or trebl* or tripl*) adj3 (mask* or
blind*)) or latin square or placebo* or random*).tw. or trial.ti.

208386

26 8 and 12 and 24 and 25 426

  (Continued)

 

Appendix 6. NIOSHTIC, NIOSHTIC-2, HSELINE, CISDOC (OSH-UPDATE)

Date of search: 08 August 2017
Search hits: 61
All databases were searched simultaneously in OSH-UPDATE.

Advanced search:

All Fields: stress or burnout or burn-out or sick* leave* or absen* or back to work or return to work
AND
All Fields: work* or employ* or occupation* or job*
AND
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All Fields: web* or www or online or on-line or internet* or computer*
AND
All Fields: random* or trial* or controlled study or control group*

Appendix 7. Trials registries search strategies

Total search hits: 314
Search hits aOer duplicate removal: 210

WHO ICTRP (International Clinical Trials Registry Platform)
Date: 02 November 2016

Search 1: Advanced search: 41 hits
Condition: stress OR burnout
AND
Intervention: web* OR internet*
Recruitment status: ALL

Search 2: Simple search: 29 hits
stress AND web-based

Search 3: Simple search: 2 hits
burnout AND web-based

Search 4: Advanced search: 22 hits
Condition: stress OR burnout
AND
Intervention: online
Recruitment status: ALL

clinicaltrials.gov
Date: 02 November 2016

Search 1: Advanced search: 73 hits
Conditions: stress OR burnout
AND
Interventions: web* OR internet

Search 2: Simple search: 98 hits
stress AND web-based

Search 3: Simple search: 5 hits
burnout AND web-based

Search 4: Advanced search: 44 hits
Conditions: stress OR burnout
AND
Interventions: online
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Ingvild Kirkehei (IK) performed searches.

AA, TD, YLT screened the titles and abstracts.

AK, YLT, QDM reviewed full-text articles.

AK, QDM, YLT extracted data.

AK, TD conducted data analysis and 'Risk of bias' assessment.
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AK, QDM, AA, and TD wrote the first submission of the review.

AK took the lead in writing the second submission of the review, with input from QDM, TD, and YLT.

All review authors approved the final version.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We changed the title from 'Web-based stress management for preventing stress and reducing sick leave in workers' to 'Computer-
based versus in-person interventions for preventing and reducing stress in workers'. The title of the protocol did not clearly express our
comparator group (in-person interventions) and erroneously referred to sick leave, which is a secondary outcome.

We added Ingvild Kirkehei to the author team aOer the publication of the protocol because of her assistance in designing and performing
the search strategy.

We removed the terms 'burnout' and 'sick leave' from the objectives to clarify that our primary outcome was stress and that we would
examine sick leave, absenteeism, and return to work as secondary outcomes, when available.

We rewrote the Background section for the review to give a more robust explanation of the characteristics of stress management
interventions (e.g. target level, technique, delivery method, and media used).

For studies that used a cluster-randomised design and did not consider the design eGect in the analyses, we had planned to calculate the
design eGect by following the methods stated in the Cochrane Handbook for Systematic Reviews of Interventions for the calculations, using
a fairly large assumed intra cluster correlation of 0.10. However, we did not include any cluster-randomised studies in the review, and thus,
did not need to take design eGects into account in meta-analyses.

We had planned to conduct a sensitivity analysis by omitting studies that we assessed as having an overall high risk of bias. However, we
judged both included studies to have a high risk of bias. Therefore, we could not conduct the sensitivity analysis.
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In cases where we could pool data into a meta-analysis, we had planned to use a fixed-eGect model if there was statistical heterogeneity.
Otherwise, we had planned to use the random-eGects model. However, because the data could not be pooled (heterogeneity too high), we
did not use any model. In addition, we specified in this review that the cut-oG point for moderate heterogeneity was defined as I2 > 40%.
We had not specified this exact cut-oG point in the protocol.

We defined equivalence of eGects between the two intervention delivery modes to mean that diGerence in the eGect size was less than or
equal to 0.2 SMD. We had not provided this definition in the protocol.

There was a mistake in the Secondary outcomes section of our protocol where we stated: "Although sick leave is covered under return to
work (RTW), we will consider studies for inclusion when they have measured either one". The mistake is that we did not actually intend
to use return to work or any of the other secondary outcomes as inclusion criteria. This was explicitly stated later on in the same section:
"Reporting one or more of the secondary outcomes listed here in the trial is not an inclusion criterion for the review". Consequently we
removed the erroneous sentence from the Methods section of the review.

We added one additional subgroup analysis (i.e. among diGerent levels of human support) to be conducted if enough data becomes
available in future updates of this review. This subgroup analysis was not conceived in the protocol.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Therapy, Computer-Assisted  [methods]  [statistics & numerical data];  Occupational Diseases  [etiology]  [prevention & control]
 [*therapy];  Patient Education as Topic  [*methods];  Randomized Controlled Trials as Topic;  Sample Size;  Stress, Psychological
 [etiology]  [prevention & control]  [*therapy];  Workplace  [organization & administration]  [psychology]

MeSH check words

Humans
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