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A B S T R A C T

Background

Healthcare workers can suffer from occupational stress as a result of lack of skills, organisational factors, and low social support at work.

This may lead to distress, burnout and psychosomatic problems, and deterioration in quality of life and service provision.

Objectives

To evaluate the effectiveness of work- and person-directed interventions compared to no intervention or alternative interventions in

preventing stress at work in healthcare workers.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, PsycINFO, CINAHL,

NIOSHTIC-2 and Web of Science up to November 2013.

Selection criteria

Randomised controlled trials (RCTs) of interventions aimed at preventing psychological stress in healthcare workers. For organisational

interventions, interrupted time-series and controlled before-and-after (CBA) studies were also eligible.

Data collection and analysis

Two review authors independently extracted data and assessed trial quality. We used Standardised Mean Differences (SMDs) where

authors of trials used different scales to measure stress or burnout. We combined studies that were similar in meta-analyses. We used

the GRADE system to rate the quality of the evidence.

Main results

In this update, we added 39 studies, making a total of 58 studies (54 RCTs and four CBA studies), with 7188 participants. We

categorised interventions as cognitive-behavioural training (CBT) (n = 14), mental and physical relaxation (n = 21), combined CBT

and relaxation (n = 6) and organisational interventions (n = 20). Follow-up was less than one month in 24 studies, one to six in 22

studies and more than six months in 12 studies. We categorised outcomes as stress, anxiety or general health.
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There was low-quality evidence that CBT with or without relaxation was no more effective in reducing stress symptoms than no

intervention at one month follow-up in six studies (SMD -0.27 (95% Confidence Interval (CI) -0.66 to 0.13; 332 participants). But

at one to six months follow-up in seven studies (SMD -0.38, 95% CI -0.59 to -0.16; 549 participants, 13% relative risk reduction),

and at more than six months follow-up in two studies (SMD -1.04, 95% CI -1.37 to -0.70; 157 participants) CBT with or without

relaxation reduced stress more than no intervention.

CBT interventions did not lead to a considerably greater effect than an alternative intervention, in three studies.

Physical relaxation (e.g. massage) was more effective in reducing stress than no intervention at one month follow-up in four studies

(SMD -0.48, 95% CI -0.89 to -0.08; 97 participants) and at one to six months follow-up in six studies (SMD -0.47; 95% CI -0.70 to

-0.24; 316 participants). Two studies did not find a considerable difference in stress between massage and taking extra breaks.

Mental relaxation (e.g. meditation) led to similar stress symptom levels as no intervention at one to six months follow-up in six studies

(SMD -0.50, 95% CI -1.15 to 0.15; 205 participants) but to less stress in one study at more than six months follow-up. One study

showed that mental relaxation reduced stress more effectively than attending a course on theory analysis and another that it was more

effective than just relaxing in a chair.

Organisational interventions consisted of changes in working conditions, organising support, changing care, increasing communication

skills and changing work schedules. Changing work schedules (from continuous to having weekend breaks and from a four-week

to a two-week schedule) reduced stress with SMD -0.55 (95% CI -0.84 to -0.25; 2 trials, 180 participants). Other organisational

interventions were not more effective than no intervention or an alternative intervention.

We graded the quality of the evidence for all but one comparison as low. For CBT this was due to the possibility of publication bias,

and for the other comparisons to a lack of precision and risk of bias. Only for relaxation versus no intervention was the evidence of

moderate quality.

Authors’ conclusions

There is low-quality evidence that CBT and mental and physical relaxation reduce stress more than no intervention but not more

than alternative interventions. There is also low-quality evidence that changing work schedules may lead to a reduction of stress. Other

organisational interventions have no effect on stress levels. More randomised controlled trials are needed with at least 120 participants

that compare the intervention to a placebo-like intervention. Organisational interventions need better focus on reduction of specific

stressors.

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

Preventing occupational stress in healthcare workers

Background

Healthcare workers suffer from work-related or occupational stress. Often this is because healthcare workers face high expectations

and they may not have enough time, skills and social support at work. This can lead to severe distress, burnout or physical illness. In

the end, healthcare workers may be unable to provide high quality healthcare services. Stress and burnout can also be costly because

affected healthcare workers take sick leave and may even change jobs.

We evaluated how well different ways to prevent healthcare workers’ stress or burnout work.

Study characteristics

We included 58 studies that included altogether 7188 participants. Fiftyfour of the included studies were randomised controlled studies

and four were non-randomised studies. We categorised the interventions as either cognitive-behavioural training, mental and physical

relaxation, or organisational changes.

Key findings and quality of the evidence

Cognitive-behavioural interventions

According to six studies, there was low-quality evidence that cognitive-behavioural training decreased stress with about 13% when

compared to no intervention and when measured at follow-up periods ranging from less than a month up to two years. It is unclear
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how relevant this reduction is for a person with stress. The results were similar when cognitive-behavioural training was combined with

relaxation. However, in three studies, stress levels were similar after a cognitive-behavioural training course compared to other training

that was not focused on stress management but on the content of care.

Mental and physical relaxation interventions

In 17 studies there was low- to moderate-quality evidence that both mental and physical relaxation led to a reduction of 23% in stress

levels compared to no intervention.

Organisational interventions

Organisational interventions were aimed at changing working conditions in 20 studies, improving support or mentoring in six studies,

changing content of care in four studies, improving communication skills in one study and improving work schedules in two studies.

Shorter or interrupted work schedules reduced stress levels in two studies but there was no clear benefit of any of the other organisational

interventions.

Conclusions

We conclude that cognitive-behavioural training as well as mental and physical relaxation all reduce stress moderately. Changing work

schedules can also reduce stress, but other organisational interventions have no clear effects. We need randomised studies with at least

120 participants and preferably a single component intervention. Organisational interventions need to be better focused on addressing

specific factors that cause stress.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Cognitive-behavioural intervention compared to no Intervention for reducing stress

Patient or population: Healthcare workers

Settings: Health Care

Intervention: Cognit ive-behavioural intervent ion

Comparison: No Intervent ion (SMD)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

No Intervention Cognitive-behavioural

intervention

Stress 1 Month

Various Measurement

Instruments

Follow-up: 0 - 1 month

The median stress

level across all control

groups across all f ol-

low-up t imes was 24.33

points on the Emotional

Exhaust ion subscale of

the Maslach Burnout In-

ventory¹

The mean stress level

at 1 month in the inter-

vent ion groups was 1.

22 points lower (2.98

lower to 0.59 higher)

SMD -0.27 (-0.66 to 0.

13)

332

(6 studies)

⊕⊕©©

low² ,³

This meta-analysis was

back transformed to

the EE subscale of the

MBI by using the me-

dian SD of the EE scale

across control groups

Stress 1 - 6 months

Various Instruments.

Scale f rom: 0 to 2.

Follow-up: 1 - 6 months

The median stress

level across all control

groups across all f ol-

low-up t imes was 24.33

points on the Emotional

Exhaust ion subscale of

the Maslach Burnout In-

ventory¹

The mean stress at 1 -

6 months in the inter-

vent ion groups was 1.

83 points lower (0.77 to

2.85 lower)

SMD -0.38 (-0.59 to -0.

16)

549

(8 studies)

⊕⊕©©

low² ,³

This meta-analysis was

back transformed to

the EE subscale of the

MBI by using the me-

dian SD of the EE scale

across control groups
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Stress > 6 months

Various Instruments

Follow-up: > 6 months

The median stress

level across all control

groups across all f ol-

low-up t imes was 24.33

points on the Emotional

Exhaust ion subscale of

the Maslach Burnout In-

ventory¹

The mean stress at

more than 6 months in

the intervent ion groups

was 11.34 points lower

(4.47 to 14.94 lower)

SMD -1.04 (-1.37 to -0.

70)

157

(2 studies)

⊕⊕©©

low² ,³

This meta-analysis was

back transformed to

the EE subscale of the

MBI by using the me-

dian SD of the EE scale

across control groups

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95%CI).

CI: Conf idence interval

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1 This was the median f rom the control groups of all studies that measured the ef fect of CBT vs. no intervent ion on Emotional

Exhaust ion with the same scale.
2 Most studies were at a high risk of bias
3 Publicat ion bias detected with funnel plot
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B A C K G R O U N D

Healthcare workers can suffer from work-related or occupational

stress as a result of organisational factors and an imbalance of

demands, skills and social support at work, or any combination

of these. Under some conditions this can lead to severe distress,

burnout or psychosomatic diseases, and the resulting deterioration

in quality of life and service provision (Weinberg 2000).

Description of the condition

’Burnout’ has been defined as a persistent, negative, work-related

state of mind in ’normal’ individuals that is primarily characterised

by exhaustion, which is accompanied by distress, a sense of re-

duced effectiveness, decreased motivation, and the development

of dysfunctional attitudes and behaviours at work. This psycho-

logical condition develops gradually but may remain unnoticed

for a long time for the individual involved. It results from a misfit

between intentions and reality at the job. Often burnout is self-

perpetuating because of inadequate coping strategies that are asso-

ciated with the syndrome (Schaufeli 2003). Burnout and occupa-

tional stress are both considered to result from exposure to stressors

at work, the effects of which are mediated by personal coping or

the ability to deal with environmental stressors at a personal level

(Cooper 2001; Schaufeli 2003). Burnout is considered here as a

specific form of psychological stress and not as a clinical diagnosis

(Firth-Cozens 1999). The economic impact of such conditions is

high, as can be inferred from data on absenteeism and turnover

(Jacobson 1996; Raiger 2005). More than 10% of total claims for

occupational diseases are attributed to stress at work (Williamson

1994). There are a variety of stress factors in the workplace of

healthcare workers that have been shown to increase the risk of

distress and burnout, such as increasing workload, emotional re-

sponse to contact with suffering and dying patients, and organi-

sational problems and conflicts (Payne 1987; McNeely 2005). In

addition, many studies have shown that levels of dissatisfaction,

distress and burnout at work are quite high in healthcare work-

ers (Deckard 1994; Karasek 1992; Maslach 1982; Raiger 2005;

Ramirez 1996).

Description of the intervention

Work-related stress and burnout can be addressed with one or

more of the following approaches: teaching cognitive-behavioural

techniques, engaging in mental or physical relaxation or by chang-

ing the organisation of work.

How the intervention might work

Cognitive-behavioural techniques work by providing new ways to

feel, think and act in stressful situations. Mental and physical relax-

ation techniques divert attention away from unpleasant stressful

thoughts and feelings and build resilience. Organisational inter-

ventions can prevent stressful events from occurring or the feeling

of stress or burnout from developing by adjusting work practices

so that they match and make use of workers’ capabilities better.

Why it is important to do this review

An extensive number of reviews have been published on the ef-

fectiveness of interventions to prevent or treat stress (DeFrank

1987; Lamontagne 2007; Murphy 1995; Van der Hek 1997; Van

der Klink 2001). However, apart from Jones 2000b and Mimura

2003, there are no other reviews that focus specifically on interven-

tions directed at stress prevention in healthcare workers. According

to the Fifth European Working Conditions Survey (Eurofound

2012), the healthcare sector rates the highest on two important

potential causes of work stress: hiding one’s own emotions and

adverse social behaviour, with ’mental health at risk’ at an interme-

diate level compared with other sectors. In the UK, the healthcare

sector has the highest estimated prevalence rate of work-related

stress (HSE 2013).

Because the characteristics of interventions designed for healthcare

workers may be different from those of other occupations, the aim

of this review is to determine the effectiveness of interventions

to reduce stress specifically in healthcare workers. This is a fully

updated version of the review that we first published in 2006.

O B J E C T I V E S

To evaluate the effectiveness of work- and person-directed inter-

ventions compared to no intervention or alternative interventions

in preventing stress at work in healthcare workers.

M E T H O D S

Criteria for considering studies for this review

Types of studies

For interventions directed at persons or the person/work interface

such as relaxation or cognitive-behavioural interventions, we con-

sidered only randomised controlled trials.

For work-directed interventions such as organisational changes

(see Types of interventions) it is usually unfeasible to randomise

study participants because the interventions are usually executed at

the environmental or group level. This can be overcome by using

the cluster-randomised design where workplaces or departments

are randomised to the intervention or control groups. However,
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as this is a difficult and fairly new design, we also considered ad-

ditional study designs for inclusion that allow for environmental

interventions at the group level: controlled before-and-after stud-

ies (otherwise known as prospective cohort studies or quasi-ex-

perimental studies) and interrupted time-series. The interrupted

time-series design is defined by the Cochrane Effective Practice

and Organisation of Care Review Group as a series of at least three

outcome measurements before and at least three after the imple-

mentation of an intervention (EPOC 2013).

Types of participants

We included studies in which the interventions were directed at

workers who had not actively sought help for conditions such

as burnout, depression or anxiety disorder. This included inter-

ventions directed at healthcare workers officially employed in any

healthcare setting or at student nurses or physicians otherwise in

training to become a professional who were also doing clinical

work. This excluded studies in which the participants were simply

caregivers and were not employed by a healthcare organisation.

Types of interventions

We included studies with any kind of intervention aimed at pre-

venting or reducing stress arising from work. ’Prevention’ is de-

fined as an intervention directed at healthy individuals not diag-

nosed with a specific disease.

We categorised interventions into three groups:

1. Cognitive-behavioural interventions that aim to change the way

in which participants think, feel and consequently behave in stress-

ful situations.

2. Relaxation interventions that aim to induce a state of mental

or bodily calmness, or both, to counteract the agitation caused

by stress. This can be achieved by, for example, being a passive

recipient of a massage or by actively performing various exercises.

Thus focus is directed towards a specific relaxing activity and away

from the unpleasant thoughts and feelings associated with stress.

3. Organisational interventions that are measures to change re-

sources, the working environment, work tasks or working meth-

ods. The intention here is to prevent or decrease stress by ensuring

that workers are better equipped to deal with the tasks associated

with their jobs.

Some authors also distinguish multimodal interventions that con-

sist of cognitive-behavioural interventions combined with, for

example, relaxation. We considered it more informative to de-

scribe such studies as combining cognitive-behavioural interven-

tions with relaxation.

For all kinds of interventions we included studies with both non-

intervention controls and with one or more alternative interven-

tions as a control group.

In the previous version of this review (Marine 2006) we categorised

interventions as person- and work-directed. We think the new

categorisation is more informative.

Types of outcome measures

Primary outcomes

As the primary outcome we considered all validated self-report

questionnaires measuring occupational stress or burnout. These

included measures such as: Maslach Burnout Inventory (MBI)

(Maslach 1982), the Nursing Stress Scale (Gray-Toft 1981) and

Karasek’s Job Content Questionnaire (Karasek 1998).

Secondary outcomes

As secondary outcomes we considered all outcome measures of the

detrimental effects of stress or burnout. These included measures

such as:

(a) Psychological symptoms: anxiety and depression, such as

the State-Trait Anxiety Inventory (Spielberger 1970), General

Health Questionnaire (Goldberg 1991), Beck Depression Inven-

tory (Beck 1961);

(b) Physical symptoms and physiological parameters: for example,

hormone levels such as prolactin, corticosteroids or others;

(c) Measures on the cost effectiveness of interventions, such as

incremental cost-effectiveness ratios (ICERs), incremental cost-

per-QALY (quality-adjusted life year) and cost-benefit ratios.

We considered the effects on the following time-scales:

(i) Up to one month

(ii) From one month to six months

(iii) Over six months

We deemed all other outcomes that do not measure stress or its

effects on individuals beyond the scope of this review and thus we

excluded them from analyses. Examples of excluded outcomes are:

coping skills, knowledge or attitude change, work performance,

patient satisfaction and claims from clients, employee absenteeism

and turnover.

Search methods for identification of studies

Electronic searches

The original systematic searches:

(a) MEDLINE/PubMed (1966 - May 2005)

(b) PsycINFO/Ovid (1967 - May 2005)

(c) Cochrane Depression, Anxiety and Neurosis Group (CCDAN)

Specialised registry (last search: February 2002)

(d) Cochrane Occupational Health Field (COHF) Specialised reg-

istry (last search: May 2005)

The updated systematic searches:

(a) Cochrane Central Register of Controlled Trials (CENTRAL)

(The Cochrane Library, 2013, Issue 11 (November))

(b) MEDLINE/PubMed (1966 - November 2013)
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(c) EMBASE.COM (1986 - November 2013)

(d) PsycINFO/ProQuest (1967 - November 2013)

(e) CINAHL/EBSCO (1981 - November 2013)

(f ) NIOSHTIC-2 (1900 - December 2013)

(g) Web of Science (1988 - November 2013)

Searching other resources

Reference lists

We carefully examined the reference lists from articles and reviews

for any additional eligible studies.

Handsearching

We handsearched all issues of Work & Stress between January 1987

and November 2013.

Data collection and analysis

Selection of studies

Two review authors (JR, JV) independently selected the studies to

include in the review according to the inclusion criteria. If there

was any disagreement concerning the inclusion of a study, we

discussed this jointly, and where necessary a third review author

(AM or CS) resolved the disagreement.

Data extraction and management

We conducted the extraction of data by using a made-to-measure

data extraction form filled in independently by two review authors

(JR and JV or AM and CS) for each study.

(a) If studies used a cross-over design we used the results from just

after the implementation of the intervention in the intervention

group, compared to the results in the concurrent waiting-list con-

trol group.

(b) If studies compared more than one active intervention we chose

the most intensive intervention to enter into the meta-analysis.

Assessment of risk of bias in included studies

We used the following items to assess risk of bias in the included

studies: adequate sequence generation, allocation concealment, in-

complete outcome data addressed and selective outcome report-

ing. We did not use items on blinding because none of the studies

could blind participants or intervention providers, and all primary

outcomes were from self-reported questionnaires.

Measures of treatment effect

We plotted the results of each trial as means and standard devia-

tions (SDs) for continuous outcomes. Because in many cases dif-

ferent instruments were used to measure stress, we transformed

the means into standardised mean differences (SMDs) or effect

sizes. Because these outcomes are difficult to interpret for clinical

use, we also reported the means and standard deviations for the

most-used stress-measurement instrument and the MBI.

In many cases multiple similar outcome measures were used or

an instrument had several sub-scales but no summary measure. In

case of multiple similar outcomes, we chose the outcome which we

deemed to best represent a measure of stress in healthcare workers,

such as the Nursing Stress Scale (Gray-Toft 1981) instead of, for

example, the Perceived Stress Scale (Cohen 1983). When study

authors used subscales such as with the MBI (Maslach 1996), we

chose the subscale that in our view best represented stress, such

as the emotional exhaustion scale of the MBI (Maslach 1996) or

the effort subscale of the Effort Reward Imbalance Questionnaire

(Siegrist 2004).

Unit of analysis issues

For studies that employed a cluster-randomised design and that

reported sufficient data to be included in the meta-analysis and

that did not make an allowance for the design effect, we calcu-

lated the design effect based on a fairly large assumed intra-cluster

correlation of 0.10. Even though we did not find information for

the intra-cluster correlation for these types of studies we assumed

that 0.10 would be a realistic estimate. We based this assumption

by analogy on studies about implementation research (Campbell

2001). We followed the methods stated in the Cochrane Hand-
book for Systematic Reviews of Interventions (Cochrane Handbook,

Higgins 2011) for the calculations: design effect = 1+(M-1)*ICC,

where M is the average cluster size and ICC is the intra-cluster

correlation coefficient.

For studies with multiple study-arms, we decided which was the

least extensive intervention and compared all other arms to that

intervention only, to prevent increasing the number of compar-

isons. When more than one arm of an intervention was included

in the same comparison, we divided the number of control par-

ticipants in two and used half of the control participants for each

intervention arm to prevent double-counting.

For studies with a cross-over design we judged if a sufficient wash-

out period was used in the study design. We expected that the ef-

fects of most stress-management interventions would extend over

longer periods of time, and for these types of studies we only used

data from before the washout period. For studies where a more im-

mediate effect would be expected, such as in studies that evaluated

working schedules, we accepted that with a reasonable washout

period the results of the second period could also be used.

Dealing with missing data

Where necessary, we sought missing statistical data (means and

standard deviations) from authors. We received unpublished sta-

tistical data from the authors of the following studies: Cohen-Katz

2005; Ketelaar 2013; Gärtner 2013; Jones 2000a; McElligott

2003; Moody 2013; Oman 2006. The first author of Bittman
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2003 did not wish to share their data and the first author of Ewers

2002 did not have the data anymore. The authors of Razavi 1993

referred us to the results of Delvaux 2004 instead. The author of

Rowe 2006 reported that after baseline they had only measured

MBI, which explains the apparent selective reporting.

When standard deviations (SDs) were not reported we calculated

them from other reported values according to the methods stated

in the Cochrane Handbook (Higgins 2011). For West 1984 we

took the means and SDs that resulted from the post hoc com-

parisons in the repeated measures analyses. For Norvell 1987, we

took the post-treatment values and calculated SDs based on the P

value. We calculated a t-value from this P value even though the

authors used a Mann-Whitney U test. For Shapiro 2005, we took

the post-treatment values and the F-value reported by the authors.

We calculated a t-value and subsequent SDs by taking the square

root of the F-value as the t-value. For Tsai 1993, we took the post-

treatment values from the figure reporting the results of the re-

peated measures analysis. We took the reported P value belonging

to the repeated measures analysis as if it had resulted from a t-test

and calculated the SDs based on this t-value. For Ewers 2002, we

took the post-treatment scores and the P values belonging to the

independent t-tests to calculate a t-value and subsequently SDs.

For Martins 2011, we imputed the average of the SDs from the

other studies in the same comparison.

Assessment of heterogeneity

We assessed first if studies were clinically homogeneous, i.e. suffi-

ciently similar regarding their participants, interventions, control

condition, outcome and follow-up time to be combined in one

comparison. Then we assessed statistical heterogeneity with the I²

statistic. We deemed an I² value of more than 50% to indicate

considerable heterogeneity.

Assessment of reporting biases

We avoided reporting bias by including studies and not articles.

If multiple articles reported reported results from a single study,

we consolidated all the data from all articles under one study ID

only. We avoided language bias by including studies in any lan-

guage. The Cochrane Handbook (Higgins 2011) recommends as-

sessing publication bias with funnel plots when there are at least

ten studies in a comparison. However, as this recommended cut-

off is arbitrary, we assessed publication bias with funnel plots in

comparisons containing five or more studies.

Data synthesis

We combined studies that we deemed sufficiently similar regarding

participants, intervention, control, outcome and follow-up time

in one comparison.

We pooled the results statistically when the outcomes were similar

concepts, such as perceived stress. Because many different instru-

ments were used, we used standardised mean differences (SMDs)

to combine the stress-related outcomes in the meta-analysis.Not all

instruments used one summary score but presented the results of

various subscales. In cases where there was no summary measure,

we chose the subscale that best represented a measure of stress. For

example, for this analysis, we used only the emotional exhaustion

subscale of the Maslach Burnout Inventory. In this way, we con-

sidered the various stress scales to measure the same concept.

To better enable the interpretation of these results we recalculated

the pooled SMD back into a mean difference for the emotional

exhaustion subscale of the MBI by dividing the SMD by an es-

timation of standard deviation. For this estimation we used the

median value of the SDs of the control group in the studies that

evaluated this intervention and used the MBI.

If there was little or no statistical heterogeneity in a comparison, we

pooled the results using a fixed-effect model. If the I² statistic was

more than 50% we combined the study results using a random-

effects model.

Subgroup analysis and investigation of heterogeneity

Since various occupational groups of healthcare workers have dif-

ferent work content, their stress levels could be different and also

the effect of interventions. We therefore evaluated the effect in

nurses, physicians, and other health professionals like physiother-

apists in subgroups if available in the same comparison.

When substantial heterogeneity was present in a comparison as

indicated by I² greater than 50%, we tried to find an explanation.

In our opinion, the most likely explanation is that there are data

input errors.

Sensitivity analysis

To assess the effect of risk of bias on the pooled results, we per-

formed a sensitivity analysis in which we excluded studies with

a high risk of bias and assessed whether this changed the results

appreciably.

R E S U L T S

Description of studies

Results of the search

From the initial set of references found with the original system-

atic searches conducted in 2005, we identified a set of 51 poten-

tially eligible studies (Figure 1). We scrutinised these further, and

excluded 31 studies, leaving a total of 20 studies. However, we

noticed that two studies actually reported separate sets of results

of a single study so we included them as one study and hence-

forth refer to it as Lökk 2000. Thus, the original sample consisted
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of 19 studies. The first updated systematic searches conducted in

2008 yielded a set of 8623 references, after excluding duplicates,

of which 5334 covered the period of the original search. Screen-

ing these references for eligibility resulted in 17 of the 19 stud-

ies already included in the original sample and an additional 30

potentially eligible studies for the period covered by the original

search. This showed that the original search had not been sensitive

enough. The first updated search in 2008 yielded another 34 po-

tential studies that had been published since 2005. Other sources

resulted in another six potential studies. We scrutinised the full-

text articles of these 70 new potentially eligible studies with regard

to our inclusion and exclusion criteria. Altogether we excluded 56

studies, leaving a total of 14 new studies. However, one of these

new studies (Rowe 2006) actually reported new follow-up data

for an earlier study (Rowe 1999). Because the more recent arti-

cle reported the results of all measurements starting from base-

line, we used these data and thus included the study only once.

The systematic searches have since been updated three times, in

November 2010, May 2012 and November 2013. These yielded

altogether 9646 references, excluding duplicates. We assessed 100

full text articles for eligibility and excluded 76. This left 24 new

studies. Put together, via four rounds of systematic searches con-

ducted in 2008, 2010, 2012 and 2013, we have identified alto-

gether 58 studies that fulfilled our inclusion criteria and 212 that

did not and that we summarily excluded. In addition, we located

three ongoing studies (Gomez-Gascon 2013; Niks 2013; Spoor

2010) for which we could not find published outcome data.
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Figure 1. Study flow diagram.
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We sought additional information regarding study details and sta-

tistical data or both from 18 authors and we received it from 12.

Eight of the authors provided data that had not been published in

their articles which enabled us to enter two of these studies into

the meta-analyses.

Included studies

Study designs

Of the 58 included studies, 42 were randomised controlled trials,

eight were cluster-randomised trials, four were cross-over studies

and four were controlled before-and-after studies of a work-di-

rected intervention.

Six of the eight included cluster-randomised trials had a unit of

analysis error. In other words, these studies ignored the clustering

of the data in their analysis. Hence we had to adjust the data

accordingly. See Unit of analysis issues for the formula we used to

calculate the design effect based on average cluster size (M) and

an intra-cluster correlation coefficient. We calculated the design

effect as 2.01 for the Jensen 2006 study (19 clusters, M = 11.05);

2.2 for the Lökk 2000 study (2 clusters, M = 13); 2.73 for the

Schrijnemaekers 2003 study (16 clusters, M = 18.3); 1.72 for the

Proctor 1998 study (12 clusters, M = 8.2), 2.7 for Uchiyama 2013

(24 clusters, M = 18.08) and 1.42 for Ketelaar 2013 (58 clusters,

M = 5.17). We used the design effect to reduce the number of

participants in both intervention and control groups if we were

able to use quantitative outcome data in meta-analyses.

For the four cross-over studies we wanted to use data from the first

period only for Bittman 2003 and Lai 2011, but the studies did

not provide these and thus could not contribute to the analysis.

Von Baeyer 1983 reported the results of the first period separately

and we included these. Lucas 2012 studied the immediate effect

of different working schedules and used a washout period of four

weeks between the intervention and the control period, which

seemed reasonable. For this study we included the post-interven-

tion results of all participants.

We were aiming also to include studies with interrupted time-

series designs but the final sample contained none of these.

Country and time period

Twelve of the included studies had been conducted before the year

2000, 22 between the years 2000 and 2010, and 24 in 2010 or

later. Nineteen studies had been carried out in Europe, another 24

in North America, eight in Asia, three in the Middle East, two in

South America and two in Australia.

Type of settings and participants

Altogether 39 of the included studies had been conducted in hos-

pitals, eight in residential care homes for the elderly or the dis-

abled, seven in mixed healthcare settings, three in a secure unit

and one in a nursing school. Thirty-five studies included exclu-

sively nurses (including all institutions), 15 included all healthcare

staff, but usually the majority of the staff were nurses and only a

small fraction (about 5%) were physicians, six studies exclusively

included physicians and two included either physiotherapists or

respiratory therapists.

Sample sizes

The total number of participants was 7188, with 3592 in various

intervention groups and 3596 in control groups. The number of

participants was less than 20 in five studies, more than 20 but

less than 60 in 27 studies, more than 60 but less than 300 in 20

studies, and more than 300 in six studies.

Interventions

Thirteen study-arms (Delvaux 2004; Gardner CBT 2005;

Gardner Coping 2005; Ketelaar 2013; Gärtner 2013; Günüsen

2010; Jensen 2006; Kwok 2012; Lee 1994; Lökk 2000; Martins

2011; Rowe 2006; Yamagishi 2008) examined cognitive-be-

havioural interventions.

Six studies (Jones 2000a; Norvell 1987; Reynolds 1993; Sood

2011; Von Baeyer 1983; West 1984) assessed a combination of

cognitive-behavioural elements and relaxation.

Twenty-two study-arms examined relaxation interventions. We

categorised relaxation interventions as: physical: Bittman 2003;

Brennan 2006; Griffith 2008; Hansen 2006; Kurebayashi 2012;

Lai 2011; Lemaire 2011; McElligott 2003; Palumbo 2012;

Saganha 2012; Tsai 1993; Yazdani 2010; Yung 2004; and men-

tal relaxation: Cohen-Katz 2005; Klatt 2012; Mackenzie 2006;

Moody 2013; Oman 2006; Shapiro 2005; Stanton 1988.

Twenty-one study-arms examined the effectiveness of organisa-

tional interventions. Of these, six tried to improve working condi-

tions with or without the participation of workers (Bourbonnais

2011; Le Blanc 2007; Melchior 1996; Proctor 1998; Romig 2012;

Uchiyama 2013). Another seven organised some kind of support,

for example peer support groups, to discuss problems at work that

increase stress (Carson 1999; Günüsen 2010; Heaney 1995; Leiter

2011; Li 2011; Peterson 2008; Salles 2013). Four studies evalu-

ated the introduction of special care models such as emotion-ori-

ented care training (Finnema 2005; Razavi 1993; Redhead 2011;

Schrijnemaekers 2003). Two studies evaluated the effect of differ-

ent work schedules on stress (Ali 2011; Lucas 2012), one assessed

the effect of improving nurses’ knowledge about serious mental

illness on stress (Ewers 2002) and another evaluated the effect of

communication skills training on stress (Ghazavi 2010).

Type of control group (no intervention versus other active or

’passive’ interventions)

Almost all (45) of the included studies used a no-intervention or

waiting-list control group.

Eleven studies compared an active intervention to a ’passive’ inter-

vention aiming to control for the Hawthorne effect, etc. (Brennan

2006; Carson 1999; Finnema 2005; Jensen 2006; Lai 2011; Lee
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1994; Lökk 2000; Moyle 2013; McElligott 2003; Salles 2013; Tsai

1993).

Two studies (Ali 2011; Lucas 2012) compared only active inter-

ventions, that is, different work schedules with one another.

Multiple Intervention Arms

Seven studies (Gardner CBT 2005; Gärtner 2013; Günüsen 2010;

Kurebayashi 2012; Rowe 2006; West 1984; Yung 2004) compared

one or more active stress management interventions. Gardner

CBT 2005 included an arm with CBT content and an arm aimed

at improving coping with stress with relaxation and other individ-

ual self-management interventions (time management, assertion,

problem-solving, etc.). We used both arms in different subgroups.

Ketelaar 2013 and Gärtner 2013 evaluated two interventions with

a similar content but with different modes of providing the in-

tervention. We therefore combined those in the same compari-

son and again halved the numbers in the control group. Günüsen

2010 provided a coping and work support intervention and these

were entered in separate comparisons. With Kurebayashi 2012,

we entered both interventions in the same comparison of physi-

cal relaxation. West 1984 had five study arms but finally reported

data only on one study arm versus a no-intervention or no-effect

condition. We used this as an intervention versus no-intervention

comparison.

Outcomes

Altogether 21 studies used the Maslach Burnout Inventory (MBI)

or one of its subscales as their main outcome measure. However,

the MBI was only reported as a sum score in Shapiro 2005, and

we used the Perceived Stress Scale (PSS) for that study instead

of the MBI. Six studies used the Perceived Stress Scale (Brennan

2006; Griffith 2008; Lee 1994; Li 2011; Palumbo 2012; Sood

2011). Four studies used their own definition of burnout (Ali

2011; Bourbonnais 2011; Romig 2012; Salles 2013). Two studies

used the Nurse Stress Scale (Delvaux 2004; Razavi 1993). Two

studies used the General Health Questionnaire (GHQ) (Reynolds

1993; Yung 2004) and another two used the Profile of Moods

States (POMS) (Bittman 2003; Moyle 2013). Two studies used

their own developed stress scale (Ghazavi 2010; Lemaire 2011).

The other outcome measures were each used by one study only:

4-dimension complaint checklist (Ketelaar 2013), Brief Job Stress

Questionaire (Yamagishi 2008), Depression Anxiety Stress Scale

(Yazdani 2010), Derogatis Stress Profile (Jones 2000a), Effort Re-

ward Imbalance Questionnaire (Uchiyama 2013), Job Stress Ques-

tionnaire (Hansen 2006), The Mental Health Professional Stress

Scale (Gardner CBT 2005), Nurse Stress Checklist (see Benoliel

1990) (Tsai 1993), Occupational Stress Indicator (see Cooper

1988) (Proctor 1998), Organisation and Stress Scale (Finnema

2005), The General Nordic Questionnaire for Psychological and

Social Factors at Work (QPS Nordic) (Peterson 2008), Symp-

tom Checklist-90 (see Derogatis 1976; Derogatis 1983) (Heaney

1995), Somatic Stress (Kwok 2012), Stress Profile (Stanton 1988),

Stress Symptom Checklist (Kurebayashi 2012), Structured Stress

Questionnaire (Lökk 2000), and Stress Visual Analogue Scale (Lai

2011). Two studies measured only anxiety (McElligott 2003; Von

Baeyer 1983).

Altogether 22 studies used more than one of the stress measures

listed above.

None of the studies measured the cost effectiveness of interven-

tions.

Follow-up

(i)Short-Term:

There were 24 studies in which the last outcome measurement

was either at the end of the intervention (Ewers 2002; Finnema

2005; Ghazavi 2010; Griffith 2008; Hansen 2006; Kurebayashi

2012; Lai 2011; Lemaire 2011; Li 2011; Lucas 2012; Mackenzie

2006; Martins 2011; McElligott 2003; Moyle 2013; Norvell 1987;

Palumbo 2012; Proctor 1998; Saganha 2012; Shapiro 2005; Sood

2011; Von Baeyer 1983; Yamagishi 2008) or at less than a month

after intervention (Brennan 2006; Tsai 1993).

(ii) Medium-Term :

In another 22 studies the last follow-up measurement was between

one and six months after intervention (Bittman 2003; Carson

1999; Cohen-Katz 2005; Delvaux 2004; Gardner CBT 2005;

Günüsen 2010; Heaney 1995; Klatt 2012; Kwok 2012; Le Blanc

2007; Lee 1994; Leiter 2011; Lökk 2000; Moody 2013; Oman

2006; Razavi 1993; Reynolds 1993; Romig 2012; Salles 2013;

West 1984; Yazdani 2010; Yung 2004).

(iii) Long Term :

There were also 12 studies in which the last follow-up measure-

ment was at six months after intervention or later (Ali 2011;

Bourbonnais 2011; Jensen 2006; Jones 2000a; Ketelaar 2013;

Melchior 1996; Peterson 2008; Redhead 2011; Rowe 2006;

Schrijnemaekers 2003; Stanton 1988; Uchiyama 2013).

Excluded studies

Excluded studies

The main reasons for excluding studies from this review were the

following, as illustrated by selected examples of each category (see

Characteristics of excluded studies):

1. No control group: Andersen 2010; Cohen 2005; Elo 2000;

Michie 1992; Petterson 2006; Schaufeli 1995; Yamagishi 2007.

2. Non-randomised study design and intervention directed at

persons or the person/work interface: Bourbonnais 2006a; Holt

2006; Michie 1994; Petterson 1998; Young 2001; Zimber 2001.

3. No intervention aimed at preventing or treating stress or

burnout: Bourbonnais 2006b; Brinkborg 2011; Cámara Conde

2009; Ridge 2011; Wetzel 2011.

4. The intervention is primarily aimed at people with

dementia at a care home and not the staff caring for them,

although the effects were measured also for the latter: Baldelli

2004.

5. No primary outcome measure of stress or burnout: Bay

2010; Lai 2012; Pipe 2009; Saadat 2012; Sharif 2013; Villani

2012.
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6. Participants were not healthcare workers or nursing

students with clinical duties: Drain 1991.

7. Participants were nursing students but did not have clinical

duties: Johansson 1991; Russler 1991; Sharif 2004.

8. Participants were victims of assault and deemed not healthy

as per inclusion criteria: Nhiwatiwa 2003.

9. Participants had been diagnosed with burnout syndrome:

Diaz-Rodriguez 2011a; Diaz-Rodriguez 2011b.

Risk of bias in included studies

In general, most studies were of low methodological quality, with

at least several items that we judged to put them at a high risk

of bias (Figure 2). We judged only one study (Günüsen 2010) to

be at low risk of bias in randomisation, allocation concealment,

incomplete data, selective reporting or other risks of bias. Blinding

was consistently problematic in all studies because self report was

used to assess stress levels as the outcome and the providers could

not be blinded to the intervention. We therefore did not use this

item to make a distinction between studies at high or low risk of

bias.

14Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

Only 12 out of the 58 studies clearly described the method for

generating random numbers, with the newer studies being better

in this regard than the older studies. It is still surprising to note that

most studies just describe the whole process as “We randomised

participants”. The large number of studies that did not report de-

tails prevented us from asking all authors to provide better in-

formation. Details of allocation concealment were lacking even

more often, with only six studies giving an adequate description.

Even though many other risks of bias are difficult to avoid in stress

management studies, these items can clearly be improved for any

study. The fact that a minority of studies reported sufficient detail

and content to justify an assessment of low risk of bias means that

it is feasible for all.

Blinding

We considered the reporting of stress by questionnaires as an out-

come assessment that could be biased by knowledge of the inter-

vention. We judged that it could be possible that a participant

in the intervention group, knowing that they have gone through

a six-week course of stress management, would rate their stress

symptoms more favourably than a person in the control group.

This would create an overestimation of the effect of the interven-

tion. Very few authors mentioned that blinding could be an issue,

but said also that they thought that blinding is impossible here.

We agree that this is not possible but that does not eliminate the

risk of bias and we therefore rated all studies with self reports as

being at high risk of bias.

Incomplete outcome data

The loss of participants was mostly low. However, 12 studies

(Brennan 2006; Carson 1999; Finnema 2005; Ketelaar 2013;

Gärtner 2013; Griffith 2008; Jensen 2006; McElligott 2003;

Melchior 1996; Palumbo 2012; Peterson 2008; Tsai 1993) suf-

fered a loss exceeding 20% of the initial sample. These were la-

belled as being at high risk of bias. Also one study (Bittman 2003)

reported the reasons for participants not completing the study but

not separately for the two groups. As the reasons listed were not

entirely random (e.g. poor attendance and refusal to participate)

we judged this study to be at high risk of attrition bias. In six stud-

ies (Jones 2000a; Lee 1994; Razavi 1993; Reynolds 1993; Rowe

2006; Shapiro 2005) results were analysed only for participants

who provided complete data sets. We labelled these studies as be-

ing at high risk of bias. In two studies (Mackenzie 2006; Stanton

1988) it was unclear whether any participants dropped out and

the studies were therefore labelled as being at unclear risk of bias.

Selective reporting

In the absence of a protocol, it is difficult to judge if outcomes

are reported as planned. If the authors mentioned a protocol, we

checked the protocol. If there was no mention of a protocol we

judged if the methods and results sections reported the same out-

comes. In most (41) of the studies all outcomes were reported as

planned and consequently we judged them as being at low risk of

bias. In one study (Carson 1999) two of the outcomes (Minnesota

Job Satisfaction scale and the Cooper Coping Skills scale) were

administered but their results were not reported. We judged this to

be a sign of a high risk of bias. In two studies (Gardner CBT 2005;

Jensen 2006) only significant differences were reported, which we

also took to be a sign of a high risk of bias. In Finnema 2005 the

results for nursing assistants consisted of covariance analyses that

were not prespecified and because of this we judged the study to be

at high risk of bias. In Rowe 2006 authors report only the results

of the Maslach Burnout Inventory (MBI) at each follow-up point,

but when we made contact the author explained that this was the

plan all along. We therefore assessed the study as being at low risk

of bias.

Other potential sources of bias

There were several risks of bias that came up in addition to the risks

mentioned above, such as an unclear washout period in a cross-

over trial (Lai 2011), very low compliance with the intervention

(Ketelaar 2013) or a loosely validated outcome measure (Ghazavi

2010). If we found nothing else then we left the other potential

source of bias as unclear in the ’Risk of bias’ tool.

Effects of interventions

See: Summary of findings for the main comparison Cognitive-

behavioural intervention compared to no Intervention for

reducing stress; Summary of findings 2 Relaxation compared to

no intervention (SMD) for reducing stress

Cognitive-behavioural interventions

1. Cognitive-behavioural intervention vs. no intervention

1.1. Any stress-related outcome (Follow-up to one month)

1.1.1 Cognitive-behavioural intervention only vs. no

intervention
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We could combine the results of four studies (Gardner CBT 2005;

Martins 2011; Rowe 2006; Yamagishi 2008) (Analysis 1.1; 248

participants ). There was a standardised mean difference (SMD)

of -0.25 (95% confidence interval (CI) -0.60 to 0.11) showing

no difference in stress between the cognitive-behavioural training

(CBT) intervention and no intervention at up to one month fol-

low-up. The meta-analysis of this subgroup did not have consid-

erable heterogeneity (I² = 43%).

1.1.2 Cognitive-behavioural intervention and relaxation vs.

no intervention

According to three studies (Gardner Coping 2005; Norvell 1987;

Sood 2011) stress levels were similar for the combined cognitive-

behavioural plus relaxation intervention when compared with no

intervention at up to one month follow-up (SMD -0.45; 95% CI

-1.61 to 0.70; Analysis 1.1; 84 participants).

When the above seven studies are combined, stress levels are sim-

ilar following cognitive-behavioural intervention with or without

relaxation and no intervention (SMD -0.27; 95% CI -0.66 to

0.13) at up to one month follow-up (Analysis 1.1). Because of

the sizeable heterogeneity (I² = 81%) caused by Gardner Coping

2005, we employed the random effects model in this meta-analy-

sis.

The funnel plot revealed a lack of studies in the right lower quad-

rant of the funnel where the small negative studies would be ex-

pected, indicating that there could be publication bias (Figure 3).

The meta-analysis combining both subgroups also suffered from

considerable heterogeneity (I² = 63%) that was entirely due to

Gardner Coping 2005.

Figure 3. Funnel plot of comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD),

outcome: 1.1 Any Stress-related Outcome (follow-up up to 1 month).
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1.2 Any stress-related outcome (Follow-up from one to six

months)

1.2.1 Cognitive-behavioural intervention only vs. no

intervention

According to six studies (Delvaux 2004; Ketelaar 2013; Gärtner

2013; Günüsen 2010; Kwok 2012; Rowe 2006), a cognitive-be-

havioural intervention decreased stress more than no intervention

(SMD -0.28; 95% CI -0.47 to -0.09; 439 participants) at one to

six months follow-up (Analysis 1.2).

1.2.2 Cognitive-behavioural intervention and relaxation vs.

no intervention

Another two studies (Reynolds 1993; West 1984) showed that

cognitive-behavioural intervention combined with relaxation de-

creased stress more than no intervention (SMD -0.78; 95% CI -

1.38 to -0.18; 110 participants) at one to six months follow-up

(Analysis 1.2).

When the above eight studies are combined, cognitive-behavioural

intervention with or without relaxation reduces stress when com-

pared to no intervention (SMD -0.38; 95% CI -0.59 to -0.16) at

one to six months follow-up (Analysis 1.2).

Also here the funnel plot indicated the potential presence of pub-

lication bias (Figure 4). There was some heterogeneity (I² = 33%)

that could be explained by the greater effect in studies that com-

bined CBT with relaxation.

Figure 4. Funnel plot of comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD),

outcome: 1.2 Any Stress-related Outcome (follow-up 1 - 6 months).

1.3 Any stress-related outcome (Follow-up more than six

months)
1.3.1 Cognitive-behavioural intervention with or without

relaxation vs. no intervention
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One study (Rowe 2006) showed that a cognitive-behavioural in-

tervention decreased stress more than no intervention (SMD -

1.18; 95% CI -1.64 to -0.71; 84 participants) at more than six

months follow-up (Analysis 1.3). The intervention consisted of

refresher courses at regular intervals and the effect was measured

at two-year follow-up.

The results of another study (Jones 2000a) favoured a cognitive-

behavioural intervention combined with relaxation in reducing

stress when compared to no intervention (SMD -0.89; 95% CI -

1.37 to -0.41; 73 participants) at more than six months follow-up

(Analysis 1.3).

When the above two studies are combined, cognitive-behavioural

intervention with or without relaxation appears to reduce stress

when compared to no intervention (SMD -1.04; 95% CI -1.37

to -0.70) at more than six months follow-up (Analysis 1.3). Given

the lack of heterogeneity in results (I² = 0%), we employed the

fixed-effect model in this meta-analysis.

1.4 Anxiety (Follow-up to one month)

Both state and trait anxiety decreased in the CBT plus relaxation

intervention studies (Jones 2000a; Von Baeyer 1983; West 1984;

135 participants) more than after no intervention: mean difference

(MD) -11.07; 95% CI -18.39 to -3.75 and MD -8.36; 95% CI -

10.02 to -6.70 at one month follow-up (Analysis 1.4).

1.5 Anxiety (Follow-up one to six months)

Also at six months follow-up there was a similar difference for

both state and trait anxiety between CBT plus relaxation (Jones

2000a; 73 participants) and no intervention in one study: MD -

8.05; 95% CI -12.10 to -4.00; and MD -6.00; 95% CI -10.30 to

-1.70 at one to six months follow-up (Analysis 1.5).

1.6 General Health Questionnaire (FU up to one month)

There was no effect in one study of CBT plus relaxation on the

General Health Questionnaire score compared to no intervention

(Gardner CBT 2005) (MD 0.29; 95% CI -1.96 to 2.54; 27 par-

ticipants) (Analysis 1.6).

2. Cognitive-behavioural intervention vs. non-stress-

management intervention

2.1 Any stress scale (Follow-up from one to six months)

Two studies (Lee 1994; Lökk 2000) measured the effects of a cog-

nitive-behavioural intervention on decreasing stress when com-

pared to an alternative intervention (computer training or passive

attendance of psychologist at staff meetings) by using different

stress measures with one to six months follow-up. The stress lev-

els after the intervention and the control condition were similar

(SMD -0.54 95% CI -1.16 to 0.08; 83 participants) (Analysis 2.1).

Given the differences in interventions and outcome measures, we

employed the random effects model in this meta-analysis.

2.2 Any stress scale (Follow-up more than six months)

One study (Jensen 2006) did not find a considerable effect of

a cognitive-behavioural intervention compared to an alternative

intervention (lessons of the participant’s own choice on e.g. skin

care, proper treatment of a person with diabetes, work and asthma,

and safety procedures in chemicals handling) on decreasing stress

at more than six months follow-up (SMD 0.03; 95% CI -0.53 to

-0.59; 49 participants) (Analysis 2.2).

2.3 Anxiety (Follow-up one to six months)

One study measured anxiety but did not find a considerable effect

on anxiety of CBT compared to an alternative intervention (MD

-0.12; 95% CI -1.94 to 1.70; 26 participants) (Analysis 2.3).

Relaxation interventions

3. Relaxation vs. no intervention

3.1 Any stress outcome (Follow-up to one month)

3.1.1 Physical relaxation vs. no intervention

Four studies (Hansen 2006; Lemaire 2011; Palumbo 2012;

Saganha 2012) compared physical relaxation with no intervention

at decreasing stress at up to a month follow-up. The pooled SMD

(-0.48; 95% CI -0.89 to -0.08; 97 participants) favoured physical

relaxation and there was no heterogeneity (Analysis 3.1).

3.2 Any stress outcome (Follow-up from one to six months)

3.2.1 Mental relaxation vs. no intervention

Six studies (Cohen-Katz 2005; Mackenzie 2006; Moody 2013;

Oman 2006; Shapiro 2005; Stanton 1988) found that mental re-

laxation was not more effective than no intervention at decreasing

stress (SMD -0.50; 95% CI -1.15 to 0.15; 205 participants) at

one to six months follow-up (Analysis 3.2).

3.2.2 Physical relaxation vs. no intervention
Six studies (7 comparisons) (Bittman 2003; Griffith 2008; Hansen

2006; Kurebayashi 2012 (two arms); Palumbo 2012; Yazdani

2010) found that physical relaxation was more effective than no
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intervention at decreasing stress (SMD -0.47; 95% CI -0.70 to -

0.24; 316 participants) at one to six months follow-up (Analysis

3.2)

Pooling the results of both mental and physical relaxation gives

a SMD of -0.49 (95% CI -0.78 to -0.21) but with substantial

heterogeneity (I² = 57%), which is mostly due to the oldest study

(Stanton 1988). If we remove this outlier study from the meta-

analysis, the magnitude of effect reduces to SMD -0.38 ; 95% CI

-0.59 to -0.17) whilst bringing I² value down to 18%. The funnel

plot does not indicate publication bias (Figure 5)

Figure 5. Funnel plot of comparison: 3 Relaxation vs. no intervention (SMD), outcome: 3.2 Any stress

outcome (follow-up 1 - 6 months).

3.3 Any stress outcome (Follow-up more than 6 months)

3.3.1 Mental relaxation vs. no intervention

According to one study (Stanton 1988) mental relaxation was

more effective than no intervention at decreasing stress (SMD -

1.89; 95% CI -2.65 to -1.13; 40 participants) at more than six

months follow-up (Analysis 3.3).

3.4 Any anxiety outcome (Follow-up time from 1 to 6

months)
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3.4.1 Mental relaxation vs. no intervention

One study (Yung 2004; 65 participants) found a difference in State

Anxiety between participants in the control group and participants

that received a cognitive relaxation intervention (Analysis 3.4), but

not on Trait Anxiety (Analysis 3.5)

3.4.2 Physical relaxation vs. no intervention

The same study (Yung 2004) also found a difference in State Anxi-

ety between participants in the control group and participants that

received a stretch-release relaxation intervention (Analysis 3.4),

but again not on Trait Anxiety (Analysis 3.5).

However, when we combined the data from the two interventions

(making sure we included control group data only once), we found

that relaxation decreased State Anxiety when compared to no in-

tervention (SMD -7.79; 95% CI -11.24 to -4.34) at one to six

months follow-up (Analysis 3.4) but not Trait Anxiety (SMD -

1.09; 95% CI -4.53 to 2.36) (Analysis 3.5).

4. Relaxation vs. other intervention

4.1 Any stress outcome

4.1.1 Mental relaxation vs. in-service education (Follow-up

from one to six months)

One study (Tsai 1993) showed that mental relaxation reduced

stress more effectively than attending a course on theory analysis

(SMD -0.61; 95% CI -0.97 to -0.24; 122 participants) when

measured at five weeks after the intervention (Analysis 4.1).

4.1.2 Mental relaxation versus relaxing in a chair (Follow-up to one
month)
Lai 2011 found listening to music more effective in reducing stress

levels than just relaxing in a chair (SMD -1.14; 95% CI -1.55 to

-0.73; 108 participants) (Analysis 4.1)

4.1.3 Physical relaxation vs. a break (Follow-up to one month)

Another study (Brennan 2006; 82 participants ) found similar

stress levels in participants that were given a 10-minute massage

and in those that took a self-directed 10-minute break when mea-

sured directly following the intervention. Moyle 2013 compared

foot-massage to silent resting under similar conditions and found

resting to be more effective but there were only 19 participants

(Analysis 4.1)

4.2 Any anxiety outcome

4.2.1 Physical relaxation vs. standard touch therapy

One study (McElligott 2003) did not find a significant difference

in anxiety between participants who had received AMMA thera-

peutic massage and those who had received the control procedure

where the practitioners only held their hands on certain areas of

the participants’ bodies (SMD -0.17; 95% CI -1.15 to 0.82; 18

participants) (Analysis 4.2).

4.3 General Health Questionnaire

Tsai 1993 did not find a reduction in the score of the General

Health Questionnaire (SMD -0.28; 95% CI -0.63 to 0.08; 122

participants) after mental relaxation compared to training in the-

ory analysis (Analysis 4.3).

Organisational interventions

5. Organisational intervention vs. no intervention

5.1 Any stress-related outcome (Follow-up to one month)

5.1.1 Support interventions vs. no intervention

Li 2011 ( 49 participants) organised a peer-support mentoring

scheme among nurses and did not find a substantive difference be-

tween the intervention and no-intervention control group (SMD

-0.35; 95% CI -0.95 to 0.24) (Analysis 5.1). Salles 2013 reported

beneficial effects on ’rates of burnout’ in an RCT of an interven-

tion aimed at preventing surgery residents from leaving the spe-

cialty by providing them with anecdotes on career choices from

their seniors. Despite trying to contact the authors, we were not

able to get enough information to include this study in the meta-

analysis.

5.1.2 Communication skills versus no intervention

Another study (Ghazavi 2010) compared the training of commu-

nication skills with the no-intervention control group but did not

find a difference at short-term follow-up (SMD -0.07; 95% CI -

0.65 to 0.52; 45 participants)(Analysis 5.1).

5.1.3 Special care vs. no intervention
Ewers 2002 evaluated a special training programme called ’psy-

chosocial intervention training’ aimed at better handling of behav-

iorally problematic patients, and found a significant improvement

in stress levels after the programme (SMD -1.23; 95% CI -2.21

to -0.26; 20 participants) (Analysis 5.1).
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5.1.4 Changing working conditions vs. no intervention
Romig 2012 evaluated the use of telemedicine to decrease the work

load of intensivists working at the Intensive Care Unit, but did

not find a statistically significant change in the questions used to

measure burnout. Because of the lack of reported data we could

not include the study in a meta-analysis. Proctor 1998 evaluated

a training programme to improve work but did not find an effect

on any of the six subscales of the occupational stress indicator.

We could not combine these six subscales into one outcome and

therefore could not include this study in the meta-analysis.

5.2 Any stress-related outcome (Follow-up one to six months)

5.2.1 Changing working conditions vs. no intervention

Two studies (Le Blanc 2007; Uchiyama 2013) compared an inten-

sive participatory programme of improving psychosocial working

conditions with no intervention, but there was no considerable

effect on stress levels in the meta-analysis (SMD -0.12; 95% CI -

0.30 to 0.05; 525 participants) (Analysis 5.2).

5.2.2 Special care vs. no intervention

One study introduced special care (Razavi 1993) based on a 24-

hour training programme but did not find an effect on stress levels

compared to no intervention (SMD -0.13; 95% CI -0.60 to 0.33;

71 participants) (Analysis 5.2).

5.2.3 Support organisation vs. no intervention

Two studies (Günüsen 2010; Leiter 2011) organised peer support

to ameliorate psychosocial stressors but did not find a considerable

effect on stress levels (SMD 0.07; 95% CI -0.09 to 0.23; 952 par-

ticipants) (Analysis 5.2). One other RCT (Heaney 1995) found

that the intervention did not significantly improve psychologi-

cal well-being measured as depressive symptoms and somatization

compared to the no-intervention control group. The study could

not be included in the meta-analysis because the authors reported

only regression coefficients,

5.3 Any stress-related outcome (Follow-up more than six

months)

5.3.1. Changing working conditions vs. no intervention: RCT

Melchior 1996 improved quality of care in an RCT but there was

no considerable effect on stress levels compared to no intervention

(SMD -0.23; 95% CI -0.55 to 0.09; 161 participants) (Analysis

5.3).

5.3.2 Changing working conditions vs. no intervention: CCT:

Another study (Bourbonnais 2011) compared an intervention pro-

gramme aimed at reducing psychosocial stressors at work with no

intervention in a non-randomised controlled design and found a

lower level of stress at three years’ follow-up (SMD -0.38; 95% CI

-0.56 to -0.20; 488 participants) (Analysis 5.3).

5.3.3 Special Care vs. no intervention

Redhead 2011 organised special care for managing symptoms in

patients but the stress levels in staff were similar in the no-interven-

tion control group (SMD 0.08; 95% CI -0.78 to 0.95; 21 partici-

pants) (Analysis 5.3). Another study (Schrijnemaekers 2003) eval-

uated emotion-oriented care for professional caregivers in homes

for elderly persons. Due to a lack of detail in reporting of the data,

we could not include the study in the meta-analysis. At twelve

months follow-up, they reported a non-significant difference be-

tween intervention and control group of 1.85 score points on the

emotional exhaustion subscale of the Maslach Burnout Inventory

(range 0 - 48) in favour of the intervention group. For deperson-

alisation the score difference was 0.55 score points and also non-

significant. For personal accomplishment the score difference was

1.46 in favour of the intervention group and this was statistically

significant.

5.3.4 Support vs. no intervention

In one RCT (Peterson 2008), the organisation of peer-support

groups led to a decrease of stress levels compared to no intervention

(SMD -0.38; 95% CI -0.73 to -0.03; 131 participants) (Analysis

5.3)) at long-term follow-up. The same study found an increase

on The Short Form Health Survey (SF-36) score (MD 7.40; 95%

CI 0.79 to 14.01) (Analysis 5.4).

6. Organisational intervention vs. other intervention

6.1 Any stress-related outcome (Follow-up time up to one

month)

6.1.1 Special care vs. usual care

One study (Finnema 2005) found similar levels of nurses’ stress

following the implementation of integrated emotion-oriented care
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vs. care as usual (SMD 0.07; 95% CI -0.60 to 0.75; 46 partici-

pants) (Analysis 6.1).

6.2 Any stress-related outcome (Follow-up from one to six

months)

6.2.1 Support intervention vs. feedback only

One study (Carson 1999) compared a course underlining the im-

portance of social support as a key coping strategy when dealing

with stress to only giving participants feedback on their baseline

stress questionnaire results. They found similar levels of stress fol-

lowing the intervention and feedback only (SMD 0.53; 95% CI

-0.02 to 1.08; 53 participants) (Analysis 6.2).

6.3 Any stress-related outcome (Follow-up time more than

six months)

6.3.1 Shorter vs. longer working schedules

Ali 2011 compared a work schedule with weekend breaks to a

continuous schedule among intensive care staff, and Lucas 2012

compared a two-week with a four-week schedule among resident

physicians. We combined the results of the two studies because

the interventions had a similar objective and they both measured

emotional exhaustion as an outcome, even though it was measured

in different ways. The results showed that the shorter schedule

reduced stress (SMD -0.55; 95% CI -0.84 to -0.25; 180 partici-

pants) (Analysis 6.3).

6.4 General Health Questionnaire

Carson 1999 measured whether support decreased the score on

the GHQ more than after feedback only, but results were similar

in both groups (MD -0.57; 95% CI -3.34 to 2.20; 53 participants)

(Analysis 6.4). Finnema 2005 also found no difference on the

GHQ after introducing special care compared to care as usual

(MD -4.48; 95% CI -10.46 to 1.50; 47 participants) .

GRADE assessment

For all major comparisons we made an assessment of the quality of

the evidence. The arguments on which our decisions were based

are given in Table 1 for the major comparisons which included

more than three studies. For all the other comparisons, with fewer

than three studies and fewer than 400 participants we decided to

downgrade by two levels, because of risk of bias and imprecision,

to low-quality evidence.

Sensitivity analysis

Influence of study risk of bias

We defined low-quality studies as those that had one or more

domains at high risk of bias or no domain with a low risk of

bias (i.e. all domains had an unclear or high risk of bias). We

ignored the blinding issues here, because this applied similarly to

all studies. This left us with 40 low-quality studies, 17 moderate-

quality studies and one high-quality study (Günüsen 2010).

Removing low-quality studies from the comparison of CBT versus

no intervention left only one study at less than one month follow-

up (Norvell 1987); the SMD was -1.20 (95% CI -2.47 to 0.08), i.e.

substantially greater than with low-quality studies included (SMD

-0.25; 95% CI -0.60 to 0.11). Doing the same with the comparison

at one to six months follow-up left three studies (Delvaux 2004;

Günüsen 2010; West 1984) with an SMD of -0.62 (95% CI -

1.04 to -0.19), compared with SMD -0.28 (95% CI -0.47 to -

0.09) across six studies. At six months’ follow-up there was only

one study, so no sensitivity analysis was possible.

Removing low-quality studies from the comparison relaxation ver-

sus no intervention left only one study at one month follow-up,

with an SMD of -0.71 (95% CI -1.43 to 0.02), compared with

SMD -0.48 (95% CI -0.89 to -0.08) across four studies. At one to

six months follow-up, there were three studies left (Hansen 2006;

Moody 2013; Stanton 1988) with an SMD of -0.79 (95% CI -

1.23 to -0.35), compared to an SMD of -0.49 (95% CI -1.15 to

0.15) across 12 studies. Heterogeneity, however, remained high,

with an I² of 88%, due to the presence of one study with a large

effect (Stanton 1988). At six months follow-up there was again

only one study and thus sensitivity analysis was not possible.

For all the other comparisons there were too few studies to mean-

ingfully re-analyse the findings.

Influence of similarity of stress measurement instruments

assumption

We checked the assumption that various stress measurement in-

struments measure the same stress concept and can be pooled with

SMDs. We redid the analyses with only those studies that mea-

sured stress with the MBI. For CBT versus no intervention with

a follow-up of one month, there were two studies that could be

included which showed significant improvements in emotional

exhaustion (Analysis 7.1). However, the results on the other two

subscales depersonalisation and lack of personal accomplishment

were too heterogeneous to combine (Analysis 7.1). At medium-

term follow-up there were two studies that could be included and

that showed positive results for emotional exhaustion, non-sig-

nificant results for depersonalisation and for the lack of personal

accomplishment subscale the results were too heterogeneous to

combine (Analysis 7.2). The results for CBT including relaxation
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showed a decrease in emotional exhaustion but not for personal

accomplishment. Results for the depersonalisation were not re-

ported in these studies (Analysis 8.1). In the long-term compari-

son of CBT versus another intervention, in one study, none of the

scales showed significant differences (Analysis 9.1). Relaxation did

not show beneficial effects on any of the subscales but an increase

in the score on lack of personal accomplishment compared to no

intervention at one to six months follow-up (Analysis 10.1). Or-

ganisational interventions compared to no intervention showed

favourable effects on the emotional exhaustion and depersonalisa-

tion subscales but not on the personal accomplishment subscale at

less than a month’s follow-up (Analysis 11.1). At one to six months’

follow-up however, effects were non-significant on the emotional

exhaustion and depersonalisation subscales and the results were

too heterogeneous to combine in meta-analysis (Analysis 11.2).

At more than six months’ follow-up, organisational interventions

again yielded favourable effects on the emotional exhaustion and

depersonalisation subscales but not on lack of personal accom-

plishment (Analysis 11.3). However, the one study that could not

be included in the meta-analyses (Schrijnemaekers 2003) yielded

a significant effect on the personal accomplishment scale but not

on the two other scales at the end of 12 months follow-up. There

was only one study that compared an organisation intervention

with an alternative intervention and the results did not reach sig-

nificance on any of the three subscales of the MBI (Analysis 12.1).

All in all, this analysis shows that meta-analysis results are similar

when combining all stress-related measures or when using the

emotional exhaustion or the depersonalisation subscale, but not

when using the personal accomplishment subscale. It could be

that it is more difficult to change someone’s score on the personal

accomplishment subscale with an intervention. Another possible

explanation is that with healthcare workers this domain is the least

affected to begin with.

Subgroup analysis and explanation of heterogeneity

Since working conditions differ considerable between various oc-

cupations in health care, we analysed if there were differences in

the effects of CBT and relaxation between various occupations.

We did so only for comparisons with sufficient studies: CBT vs.

no intervention and relaxation vs. no intervention (Analysis 13.1;

Analysis 13.2; Analysis 14.1; Analysis 14.2). We ignored the previ-

ous subgroups in the CBT and relaxation intervention categories

and divided the studies according to the occupation of the partic-

ipants into nurses, physicians, all staff and other healthcare pro-

fessionals. There were no differences between these subgroups.

Within the subgroups however, there was still considerable statis-

tical heterogeneity. We therefore do not think that the occupation

of the participants explains statistical heterogeneity between stud-

ies.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Relaxation compared to no intervention (SMD) for

Patient or population: Healthcare workers

Settings: Health care

Intervention: Relaxat ion

Comparison: No intervent ion (SMD)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

no intervention (SMD) Relaxation

Stress 1 month The median stress

level across all control

groups across all f ol-

low-up t imes was 22.17

points on the Emotional

Exhaust ion subscale of

the Maslach Burnout In-

ventory¹

The mean stress at 1

month in the interven-

t ion groups was 2.14

points lower (0.36 to 3.

96 lower)

SMD -0.48 (-0.89 to -0.

08)

97

(4 studies)

⊕⊕©©

low

This meta-analysis was

back transformed to

the EE subscale of the

MBI by using the me-

dian SD of the EE scale

across control groups

Stress 1 - 6 months The median stress

level across all control

groups across all f ol-

low-up t imes was 22.17

points on the Emotional

Exhaust ion subscale of

the Maslach Burnout In-

ventory¹

The mean stress at 1 -

6 months in the inter-

vent ion groups was 4.

84 points lower (2.37 to

6.92 lower)

SMD -0.49 (-0.78 to -0.

21)

521

(12 studies)

⊕⊕⊕©

moderate

This meta-analysis was

back transformed to

the EE subscale of the

MBI by using the me-

dian SD of the EE scale

across control groups
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Stress > 6 months The median stress

level across all control

groups across all f ol-

low-up t imes was 22.17

points on the Emotional

Exhaust ion subscale of

the Maslach Burnout In-

ventory¹

The mean stress at >

6 months in the inter-

vent ion groups was 5.

67 points lower (3.39 to

7.95 lower)

SMD -1.89 (-2.65 to -1.

13)

40

(1 study)

⊕⊕©©

low

This result was back

transformed to the EE

subscale of the MBI by

using the median SD

of the EE scale across

control groups

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95%CI).

CI: Conf idence interval;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1 This was the median f rom the control groups of all studies that measured the ef fect of relaxat ion vs. no intervent ion on

Emotional Exhaust ion with the same scale.
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D I S C U S S I O N

Summary of main results

We found low-quality evidence that cognitive-behavioural train-

ing (CBT) interventions with or without relaxation techniques in

healthcare workers reduce the levels of burnout symptoms when

compared to no intervention at one to six months in eight studies

of 549 people (standardised mean difference (SMD) -0.38) and

more than six months follow-up in two studies of 157 people

(SMD -1.04). At less than one month of follow-up the difference

was not significant. This was not influenced by excluding low-

quality studies nor by types of participants.

Translated back to the emotional exhaustion (EE) subscale of the

Maslach Burnout Inventory (MBI), and assuming a standard de-

viation (SD) of 7.1 (the median of all intervention and control

groups that used the MBI EE subscale), an SMD of -0.38 means

a decrease in the intervention group of 2.7 score points on the EE

subscale of the MBI. The median of all control groups’ score on

this scale of the MBI was 21. Thus the intervention decreases the

stress levels by 13% (95% confidence interval (CI) 5% to 20%).

Since no clinically or minimally important differences are known

for the MBI, this can probably be best considered a modest effect.

For comparisons of CBT with other active interventions, there

were no considerable differences. It was difficult to draw conclu-

sions because controls varied and most were used in single studies

only.

With relaxation interventions the reductions in stress levels were

comparable with those of CBT. There was low- to moderate-qual-

ity evidence that stress levels remained lower at one month fol-

low-up, in four studies of 97 people (SMD -0.48), at one to six

months in 12 studies of 521 people (SMD -0.49) and at more

than six months in one study of 40 people (SMD -1.89). There

were no significant differences between physical relaxation such

as massage or mental relaxation such as mindfulness meditation.

Comparisons of relaxation versus other interventions were diffi-

cult to judge because the control groups varied and could not be

pooled. The results were at best inconsistent.

There was low-quality evidence in two studies that changing work

schedules reduced stress levels. Other organisational interventions

did not lead to considerable reductions of stress levels at any of the

three follow-up times. This conclusion, however, is mostly based

on single studies only.

Overall completeness and applicability of
evidence

Studies have been performed in many countries and almost all con-

tinents except for Africa. Even though we did not perform a spe-

cific subgroup analysis, It does not seem that there are differences

in effect between different cultures. Chinese relaxation techniques

like Qigong are equally applicable in Europe, and conversely CBT

seems to lead to effects in Japanese nurses similar to those in US

nurses.

Studies have been performed in various healthcare occupations.

In the previous version of this review, stress management inter-

ventions were almost exclusively studied in nurses, but now a few

studies have also been conducted with physicians. We believe that

this is important because it is conceivable that the interventions

would have a different effect among physicians. We did a formal

subgroup analysis of the effect in various healthcare occupations.

There were no differences in effect between the subgroups but the

power of the test to detect these differences is low.

Recently, the number of studies has increased enormously, with

the majority of studies having been published after 2010. This

means that the evidence is recent and well applicable to current

healthcare situations.

A wide range of person-directed interventions has been studied,

from aroma therapy, massage, music-making and Qigong to more

formal CBT techniques that address the relation between thoughts

and emotions. Also when it comes to organisational interventions,

a wide range has been studied, varying from the creation of support

groups to changing the content of care.

As to the outcomes, it is unclear what the main aim of the inter-

ventions is. For example, the MBI discerns three specific aspects

of burnout: emotional exhaustion, depersonalisation and lack of

personal accomplishment. It is unclear if the various interventions

aim to prevent specific aspects of burnout or if they aim only to

reduce emotional exhaustion.

Quality of the evidence

The quality of the evidence that we found was not very high. Some

studies applied rigorous methods but contended with attrition

problems. Most randomised controlled trials (RCTs) had fewer

than 120 participants, especially those that examined relaxation

techniques. For a SMD of -0.38 and using Lehr’s formula, a sample

size of 110 is sufficient to find a significant difference with P <

0.05 and 80% power (Petrie 2006). Reporting quality was low,

with most studies not reporting adequately on random number

generation or allocation concealment. We assumed that outcomes

that were measured by questionnaire were reported blind to the

researchers but we could not be certain about this assumption.

In many studies, it seems that healthcare workers themselves are

most interested in the effects of stress management interventions

on themselves and their colleagues. This does not always lead to the

best quality studies. Formal power calculations are often missing

and the personnel of one single department are randomised into an

intervention and a control group. Given the great interest in stress

prevention in healthcare staff, it would be good if those setting up

new studies were better educated on how to design and conduct

studies so that risk of bias is minimised.

Even though we found significant results, it is not possible to say

how this is related to the clinical relevance of the changes achieved
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in the studies. With the MBI (Maslach 1996), for example, there is

no generally accepted change that would be regarded as clinically

relevant. We contacted the authors of the questionnaire but they

could not help clarify this issue for us.

Potential biases in the review process

We assumed that the various stress measurement instruments mea-

sured the same aspect of perceived stress. There is some evidence

that the emotional exhaustion scale of the MBI can be replaced by

a single-item question on self-defined burnout (Rohland 2004).

Given that we found considerable heterogeneity between studies,

this assumption is not supported by the evidence. However, we

also presented the results separately for studies that used the MBI,

and presented the results as the original scales of the MBI, not

transformed into SMDs. Even though only a fraction of all the

studies could be included, this analysis showed similar results. We

therefore believe that the results based on SMDs are reliable.

We had to categorise the interventions ourselves. There is no ma-

jor framework available for categorising preventive stress inter-

ventions. We believe that the main categorisation into person-

and work-directed interventions is useful because it is consider-

ably more difficult to change organisational structures or to intro-

duce new organisational elements than to organise an individual

stress management course. However, many interventions such as

organising peer support groups or mentoring schemes are difficult

to classify as either person- or work-directed interventions. If the

categorisation of the interventions had been different, then the

results could also have changed. However, we do not think that

this would have affected our main conclusions based on CBT, re-

laxation and organisational interventions.

We took follow-up times into account when pooling the various

study results. This led to a spread of studies over various follow-up

times. With different categories of follow-up times, the compar-

isons would have been different and possibly also the results. Re-

sources to evaluate the effects of these assumptions were lacking.

We do not know how different effects of stress management inter-

ventions are at various follow-up times. It could be that combining

all studies with a follow-up longer than one month is also sensible.

We believe that a more conservative approach is warranted if no

clear evidence for similar effects is available.

We included reports of studies in all languages and therefore believe

that there is no language bias in our review.

We assessed publication bias based on fairly small samples of stud-

ies (seven, eight and 13 respectively) and we downgraded the level

of evidence in two comparisons based on suspicion of publication

bias. As The Cochrane Handbook (Higgins 2011) recommends us-

ing a minimum of ten studies to assess publication bias, this may

have led to a too conservative estimate of the quality of the evi-

dence.

Agreements and disagreements with other
studies or reviews

Reviews on stress prevention in nurses

When compared to older reviews such as Mimura 2003, our re-

view, even though it used more rigorous inclusion criteria, only ac-

cepting randomised controlled trials for person-directed interven-

tions, found 51 more trials. Where Mimura 2003 refrained from

drawing clear conclusions based on the studies found, we could

make better inferences. Jones 2000b reviewed studies in nurses and

student nurses but only for the time period 1992 to 1999, and is

mainly narrative. Gilbody 2006 reviewed interventions to improve

the morale of staff, restricted to mental healthcare workers only.

It reached more or less the same conclusion as our review, even

though the number of studies included was fewer and they used

a wider range of outcome measures and study designs. Paris 2010

reviewed intervention effectiveness in mental healthcare workers

but they located only two non-randomised intervention studies.

They conclude that many strategies to prevent burnout that are

mentioned in the literature have not been evaluated, such as the

introduction of competitive salaries, financial and non-financial

incentives, opportunities for promotion and career advancement,

increased staffing levels, clear job descriptions or expectations, and

open-door policies with management. For other possible interven-

tions that they mention we found evidence in our review: train-

ing staff on self-care strategies, additional clinical supervision and

mentoring, routine assessment of burnout, flexible work sched-

ules, social events and informal support as well as in-service train-

ing. Galbraith 2011 studied intervention effects in student nurses.

The review located 16 studies and concluded that relaxation and

skills for changing maladaptive cognitions were effective. In ad-

dition, the authors concluded that interventions that promoted

skills to reduce stressors were also successful but that there was

no effect on academic performance. They agree with our conclu-

sions that the design of stress interventions should be more driven

by theory. Pulido-Martos 2012 reviewed 23 studies on sources of

stress in student nurses and found that, in addition to stress from

academic performance, students perceived stress from clinical sit-

uations such as fear of unknown situations, mistakes with patients

or handling of technical equipment. It is unclear if current inter-

ventions would also address these factors, even though better in-

dividual stress-management in general would probably also work

in these situations.

Reviews on stress prevention in all occupations

The quality of the evidence that we found was also better than

Michie 2003 found, as their sample consisted almost entirely of

cross-sectional studies. Another review by Van der Klink 2001 in-

volved a meta-analysis of interventions to prevent or treat stress
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in all occupations. In line with the results of this version of our

review, Van der Klink 2001 concluded that there was no evidence

in favour of work-directed interventions. Richardson 2008 per-

formed a systematic review and meta-analysis of RCTs of stress

management interventions in any occupation. They found 36

studies and pooled all of them, resulting in an SMD of 0.526

(95% CI 0.36 to 0.69). In their analysis, cognitive-behavioral pro-

grammes produced larger effects than other types of interventions.

Treatment length, outcome type, and occupation did not reveal

significant variations in effect size by intervention type. These re-

sults are comparable with ours but we found that the effects of

relaxation and CBT were similar. The review missed many studies

performed in health care because the authors did not search MED-

LINE.Theirs was the only review that assessed publication bias.

Using the trim-and-fill method they found only a weak indication

of publication bias for CBT studies. Awa 2010 reviewed, up until

2007, 25 intervention studies aimed at preventing burnout. They

included all before-and-after evaluations but only with burnout-

like outcome measures such as the MBI. They concluded that per-

son-directed interventions reduced burnout in the short term (six

months or less), while a combination of both person- and organisa-

tion-directed interventions had longer-lasting positive effects (12

months and over). In all cases, positive intervention effects dimin-

ished over the course of time. These conclusions are not clear from

our review. This could be due to the different categorisation of

interventions, but also to the fact that the authors did not perform

meta-analysis. Chiesa 2009 identified 10 studies that evaluated

mindfulness-based stress reduction and found that mindfulness-

based interventions are effective in reducing stress. Based on one

study they concluded, in line with our review, that mindfulness-

based interventions produced effects similar to physical relaxation.

They rated the quality of the evidence as low and proposed to

compare mindfulness-based interventions with other non-specific

interventions. Malgorzata 2010 gave a general overview of organ-

isational interventions aimed at reducing stress, but this was not a

systematic review.

Overviews of systematic reviews

Günthner 2010 gave an overview of systematic reviews on stress

management as burnout prevention. They conclude that CBT is

the most effective intervention even though they did not perform

a network meta-analysis. They concluded that booster sessions are

beneficial. Bhui 2012 also gave a narrative overview of the effec-

tiveness of individual, organisational and mixed interventions on

mental health based on 23 systematic reviews. They concluded

that meta-analyses found a greater effect size of individual in-

terventions on individual outcomes. Organisational interventions

showed mixed evidence of benefit. In contrast to our review, they

found that cognitive-behavioural programmes produced larger ef-

fects at the individual level compared with other interventions.

They did not address the possibility of publication bias.

It seems therefore that no review has covered all recent studies on

stress management in healthcare staff published after 2010. Most

of the other reviews did not examine the possibility of publication

bias favouring beneficial results. Compared to other reviews, our

conclusions are more tentative.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

There is low-quality evidence that cognitive-behavioural training

with or without relaxation leads to modest decreases in stress levels

(relative risk reduction 13%; 95% CI 5% to 20%) compared to no

intervention. Low-quality evidence shows that similar reductions

can be achieved by relaxation techniques, either physical such as

massage or mental such as mindfulness, also compared to no in-

tervention. There is low-quality evidence that changing working

schedules reduces stress levels. Organisational changes such as im-

proving work conditions, organising support or organising special

care models do not lead to considerable effects on stress levels, but

this finding is based only on one or two studies each.

Implications for research

Randomised trials of better quality are needed. Studies should

have at least 60 participants in each arm to avoid a small-studies

effect. Cross-over studies are best avoided because it is unclear if

a washout period can prevent contamination and how long such

a period should be. Cluster-randomised trials should adjust their

results for the clustering effect and report the cluster-coefficients.

Attrition bias should be avoided by reducing dropout and by the

use of better methods of imputation of missing values. Follow-

up time should be at least one year, to be sure that results of the

intervention are lasting.

Studies in physicians are lacking.

Stress-management, preferably of one clear category, should be

compared with a placebo-like active control and both options

should be offered as being equal to prevent bias from self report.

Better theoretical underpinning is needed of how organisational

interventions would lead to an individual stress reduction. The

interventions could also be more focused on specific stressors such

as work schedules.

A better validation of the main outcome measures such as the

Maslach Burnout Inventory (MBI) is needed. Initially, a study

into the development of a minimal relevant or clinically relevant

difference is necessary to be better able to judge results from trials.

It would also help to interpret the findings if the three subscales

of the MBI could be combined in a summary score. If this is

not possible then there should be a clear formulation of which
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dimensions of the MBI should be improved by the intervention.

Studies should not include more than one primary outcome stress

measurement, to prevent false-positive findings based on multiple

outcome measurement.

The quality of reporting (random number generation, allocation

concealment, blinding) should be improved.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Ali 2011

Methods RCT, Canada

Participants Physicians at 5 medical ICUs in academic medical hospitals in USA. Age 41 ± 6 years,

Sex 76% men, Experience 8 ± -6 years. N = 39

Interventions Experimental: Interrupted work schedule (IS) in which the weekends were taken over

by someone else;

Control: In the continuous schedule (CS) one intensivist was responsible for 14 days;

duration 9 months. 14 participants took IS only, 12 took CS only and 13 alternated

both schedules; effectively comparing 27 IS schedules with 25 CS schedules

Outcomes Burnout (on a scale from 5 - 25) based on 5 questions similar to the MBI EE-scale

from the National Study of the Changing Workforce, a survey of United States workers

performed by the Families and Work Institute, and formerly by the U.S. Department of

Labor; also Job distress (on a scale from 6 - 30) was measured but we did not use that

scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Sites were randomized between CS-IS-CS and IS-CS-IS pat-

terns”

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible

Incomplete outcome data (attrition bias)

All outcomes

High risk 2 units dropped out after randomisation and the authors made

no attempt to account for this

Selective reporting (reporting bias) Low risk There was no difference between Methods and Results.

Other bias High risk There were many more physicians in one of the intervention

arms
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Bittman 2003

Methods Cross-over study, USA

Participants 112 randomly selected staff of a retirement community

Interventions 1) Experimental: Recreational music-making: 6 consecutive weekly 1-hour sessions of

playing drums and percussion instruments with Clavinova accompaniment (typically to

a familiar tune) and non-verbal expression (by playing the drums) in direct response to

questions that were intended to inspire deep thought, contemplation and mutual respect.

2) Control: No intervention

Outcomes MBI, POMS

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “All subjects were randomly assigned to Group A or Group B

(mean 10.6 subjects/group) based upon the crossover design.

” (p.3)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible

Incomplete outcome data (attrition bias)

All outcomes

High risk Reasons for not completing the study reported but not sepa-

rately for the 2 groups

Selective reporting (reporting bias) High risk All outcomes reported but no report about cross-over interim

analysis or use of proper t-tests

Other bias Unclear risk We did not find any indications of other sources of bias.

Bourbonnais 2011

Methods Controlled clinical trial, Canada

Participants “The study population was composed of all care-providing personnel in the experimental

(n = 674) and control hospitals (n = 894), both of which offer general and specialised

short-term care. The population included all healthcare professionals in direct contact

with patients (nurses and beneficiary attendants).” (p. 480). Of these, 467 participants

remained at follow-up (247 in the intervention group and 220 in the control group)

Interventions “The intervention was defined as changes undertaken by the hospital to reduce adverse

psychosocial factors in the workplace. Solutions proposed by the intervention team and
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Bourbonnais 2011 (Continued)

adopted by the nursing department as well as any other objective change introduced

with the explicit goal (or actual consequence) of improving one of the four targeted

psychosocial factors were considered part of the intervention.” (p. 480)

Outcomes Client burnout, work burnout, personal burnout and psychological distress. In addition,

the authors measured several intermediary outcomes such as psychological demands and

decision latitude

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “This research used a before-and-after quasi-experi-

mental design with a control group.” (p. 480)

Allocation concealment (selection bias) High risk There was no allocation concealment.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported

Selective reporting (reporting bias) Low risk All the measured outcomes were reported.

Other bias Unclear risk “It is difficult to identify which aspect of the inter-

vention was responsible for the outcomes observed.

In fact, even if the qualitative part of the study

allowed to gather detailed information on what

changes were made, still the design of the study was

not experimental and as in most intervention re-

search, changes in the workplace were beyond the

researchers’ control.” (pp. 483 - 4)

Brennan 2006

Methods RCT, USA

Participants Nurses with at least 6 months full-time bedside nursing in a hospital setting. Those who

regularly receive massage therapy on their own as well as anyone with medical reasons

for not being able to have chair massage were excluded

Interventions 1) Experimental: Massage: application to the back, neck, shoulders, arms and hands.

Techniques used were effleurage, petrissage, friction, vibration and compression. One

30-minute session per person over 4 days

42Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Brennan 2006 (Continued)

2) Control: 10-minute self-directed break

Outcomes The Perceived Stress Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not reported.

Allocation concealment (selection bias) Low risk “Sample size was 82 participants, randomly assigned to the mas-

sage group or the control group per a randomization schedule

developed by a biostatistician who worked for the hospital but

was not on the study team” (p. 337)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible

Incomplete outcome data (attrition bias)

All outcomes

High risk “A total of 60 follow-up surveys were completed, a 73% return

rate” (p.339)

Selective reporting (reporting bias) Low risk There was only one outcome measured and reported.

Other bias Unclear risk We did not find any indications of other sources of bias.

Carson 1999

Methods RCT, UK

Participants 53 mental health nurses from 2 hospitals

Interventions 1) Experimental: Social support intervention: 5 consecutive weekly sessions of a mini-

mum of 2 hours of group exercises underlining the importance of social support as key

coping strategy when dealing with stress.

2) Control: Feedback only

Outcomes The DeVilliers Carson Leary Stress Scale, The General Health Questionnaire (GHQ-

28), The MBI

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Carson 1999 (Continued)

Random sequence generation (selection

bias)

Unclear risk “After allocation using sealed envelopes with random permuted

blocks...” (p.33)

Allocation concealment (selection bias) Low risk “After allocation using sealed envelopes with random permuted

blocks...” (p.33)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “Attrition rates were similar in both conditions, at around 30%.

” (p. 31). Intention-to-treat analysis was not used

Selective reporting (reporting bias) Unclear risk “...the Minnesota Job Satisfaction scale (Weiss et al., 1967) and

the Cooper Coping Skills scale (Cooper et al., 1988b) were ad-

ministered at Time 1 and Time 2.” (p. 34) The results of these

2 outcomes were not reported

Other bias Unclear risk We did not find any indications of other sources of bias.

Cohen-Katz 2005

Methods RCT, USA

Participants 25 nurses, pastoral care, respiratory therapy and social work personnel

Interventions 1) Experimental: Mindfulness-based stress reduction programme: 8-week program with

approximately 2.5 hours teaching per week and homework practice with audiotapes for

six days a week. Group sessions included teaching on topics such as communication

skills, stress reactivity and self-compassion and experiential exercises to help participants

integrate these concepts.

2) Control: No intervention

Outcomes MBI, Brief Symptom Inventory

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Participants were then randomly assigned to the treatment

group or the wait-list control group.” (p.27)

Allocation concealment (selection bias) Unclear risk Not reported.
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Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk 2/14 in the treatment group did not return completed invento-

ries and were not taken into consideration in the analyses

Selective reporting (reporting bias) Low risk All outcomes reported.

Other bias Unclear risk We did not find any indications of other sources of bias.

Delvaux 2004

Methods RCT, Belgium

Participants 115 oncology nurses

Interventions 1) Experimental: Psychological Training Program: 3 weeks of training (each week in-

cluding 5 consecutive days) and 1 week for the consecutive 3 months. Programme in-

cluded 30-hour theoretical information and 75 hours of role-playing and experiential

exchanges. The programme was designed to decrease nurses’ professional stress levels, to

improve nurses’ attitudes and communication skills.

2) Control: No intervention

Outcomes Nursing Stress Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Every time 20 nurses were enrolled, the nurses were randomly

allocated to a training group (TG) or to a control group (CG)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk Only 1 participant dropped out of the intervention group and

none from the control group

Selective reporting (reporting bias) Low risk All outcomes reported.

Other bias Unclear risk We did not find any indications of other sources of bias.
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Ewers 2002

Methods RCT, UK

Participants 20 forensic mental health nurses

Interventions 1) Experimental:Psychosocial Intervention Training: 20 days of training with the aim

to improve nurses’ knowledge about serious mental illness and attitude towards patients

and thus decrease subjective burnout. Training duration 6 months. The training helps

clinicians to conceptualise their patients’ problems within a more empathic framework

and trains them in the skills to intervene effectively. Thus self efficacy may increase and

jobs may be perceived as more rewarding.

2) Control: No intervention

Outcomes MBI directly after training

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “The 20 staff who volunteered for the PSI training were ran-

domly allocated to either the experimental PSI training group

(n=10) or a waiting list control group (n=10). The sample was

stratified by ward, sex and day/night duty, thus subjects in each

group represented all grades of staff and all wards.” (p. 473)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Presumably all participants completed all measurements as no

data reported on dropouts

Selective reporting (reporting bias) Low risk All outcomes reported.

Other bias Unclear risk We did not find any indications of other sources of bias.

Finnema 2005

Methods RCT, Netherlands

Participants 99 nursing assistants

Interventions 1) Experimental: Integrated emotion-oriented care: Basic training course of 2 days with

an intermediary period of 2 weeks for homework (for all staff members on intervention

wards) addressing staff members’ own experience, phases of ego-experience of the de-
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mented residents and the application of (non-)verbal empathic skills

Advanced course of 7 days spread out over 7 - 8 months for 5 people from each inter-

vention ward and an Adviser course of 10 days over 9 months for 1 person from each

intervention ward.

2) Control: Training and support in giving usual care

Outcomes The Organization and Stress Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “A pretest-posttest control group design with matched groups

(randomized clinical trial) was used” (p. 331)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “During the experimental period 25 nursing assistants dropped

out due to: illness (11), pregnancy (2), and transfer (9). In three

cases questionnaires were missing. Data analysis was carried out

on 99 ’complete’ cases. Drop-out did not differ between the

groups...” (p. 333)

Selective reporting (reporting bias) High risk For nursing assistants results consist of covariance analyses that

were not prespecified

Other bias Unclear risk We did not any indications of other sources of bias.

Gardner CBT 2005

Methods RCT, UK

Participants 138 NHS employees who had contact with patients. 30% were nurses, 37% were care

assistants, 20% were psychologists, speech therapists, physiotherapists or social workers,

and 3% were doctors. The rest (10%) were administrative staff

Interventions 1) Experimental 1: Cognitive therapy techniques training: participants attended 3 weekly

3½-hour workshops. Participants in both intervention groups received didactic teaching

in the concepts of stress and burnout and the physical and mental signs of stress. The

cognitive groups also received teaching and practice in the cognitive model, identification

of negative automatic thoughts, thought challenging, beliefs and attitudes, positive self

talk, distraction and relaxation using imagery. These were packaged together as all involve
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Gardner CBT 2005 (Continued)

the employment of cognitive strategies to influence thinking, emotions and well-being.

N = 57

2) Experimental 2: Behavioural coping skills training: 3 weekly 3½-hour workshops of

teaching and practice in time management, assertion, problem solving, goal planning,

healthy lifestyles, Type A and Type B behaviours and progressive muscular relaxation.

These were packaged together as all stress the importance of changing behaviour so as to

improve one’s work environment and relationships, as well as general health and well-

being. N = 44

3) Control: No intervention. N = 37

Outcomes The Mental Health Professional Stress Scale, The General Health Questionnaire (GHQ-

12), Ways of Coping Scale, Support Questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “Random assignment of staff to various groups was not always

feasible due to organizational constraints, staff availability and

some participants requesting early intervention. Some staff were

assigned to groups (and hence condition) according to their work

location.” (p. 141)

Allocation concealment (selection bias) Unclear risk “Randomization was achieved by putting 16 proposed courses

into a hat (8 cognitive and 8 coping) and drawing them out one

by one. The order in which they came out determined the order

in which they were delivered.”... “In the event 14 courses ran

and it was fortunate that courses 15 and 16 would have been

one of each condition, coping and cognitive. Date and venue

thus determined the condition, and participants did not know

which course they were allocated to until they arrived.” (p. 141)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “To assess for attrition bias, comparisons were made between

those participants who dropped out of the study and those who

were retained on factors thought to bias the results. Independent

t tests and chi-squared tests showed no significant differences

between those who dropped out of the study and those who

remained.” (p. 145)

Selective reporting (reporting bias) Unclear risk “Table III. Means and standard deviations and significance levels

using one-way ANOVA for all variables where significant differ-

ences were found.” (p. 146)
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Other bias Unclear risk We did not find any indications of other sources of bias.

Gardner Coping 2005

Methods RCT, UK

Participants 138 NHS employees who had contact with patients. 30% were nurses, 37% were care

assistants, 20% were psychologists, speech therapists, physiotherapists or social workers,

and 3% were doctors. The rest (10%) were administrative staff

Interventions 1) Experimental 1: Cognitive therapy techniques training: participants attended 3 weekly

3½-hour workshops. Participants in both intervention groups received didactic teaching

in the concepts of stress and burnout and the physical and mental signs of stress. The

cognitive groups also received teaching and practice in the cognitive model, identification

of negative automatic thoughts, thought challenging, beliefs and attitudes, positive self

talk, distraction and relaxation using imagery. These were packaged together as all involve

the employment of cognitive strategies to influence thinking, emotions and well-being.

N = 57

2) Experimental 2: Behavioural coping skills training: 3 weekly 3½-hour workshops of

teaching and practice in time management, assertion, problem solving, goal planning,

healthy lifestyles, Type A and Type B behaviours and progressive muscular relaxation.

These were packaged together as all stress the importance of changing behaviour so as to

improve one’s work environment and relationships, as well as general health and well-

being. N = 44

3) Control: No intervention. N = 37

Outcomes The Mental Health Professional Stress Scale, The General Health Questionnaire (GHQ-

12), Ways of Coping Scale, Support Questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “Random assignment of staff to various groups was not always

feasible due to organizational constraints, staff availability and

some participants requesting early intervention. Some staff were

assigned to groups (and hence condition) according to their work

location.” (p. 141)

Allocation concealment (selection bias) Unclear risk “Randomization was achieved by putting 16 proposed courses

into a hat (8 cognitive and 8 coping) and drawing them out one

by one. The order in which they came out determined the order

in which they were delivered.”... “In the event 14 courses ran

and it was fortunate that courses 15 and 16 would have been

one of each condition, coping and cognitive. Date and venue

thus determined the condition, and participants did not know
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which course they were allocated to until they arrived.” (p. 141)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “To assess for attrition bias, comparisons were made between

those participants who dropped out of the study and those who

were retained on factors thought to bias the results. Independent

t tests and chi-squared tests showed no significant differences

between those who dropped out of the study and those who

remained.” (p. 145)

Selective reporting (reporting bias) Unclear risk “Table III. Means and standard deviations and significance levels

using one-way ANOVA for all variables where significant differ-

ences were found.” (p. 146)

Other bias Unclear risk We did not find any indications of other sources of bias.

Ghazavi 2010

Methods RCT, Iran

Participants 45 male and female nurses with B. Sc. of nursing, who exclusively worked in emergency

or acute, chronic, or specialised male and female wards of psychiatry, and who scored

less than 150 on the Holms and Rahe stress scale. 66.7% were married, 73.3% were on

rotating shifts, and 55.4% were in the age range of 25 - 30

Interventions 1) Experimental: Communication skills training for 6 hours over 3 weeks

2) Control: No intervention

Outcomes A stress questionnaire designed by the researcher. The questionnaire was based on Tuft-

Anderson’s questionnaire, psychiatric nurses occupational stress scale (PNOSS), and an

opinion poll of some nurses working in psychiatry wards about the sources of their stress.

“ To determine the validity of the questionnaire designed by the researcher, it was revised

and approved by five faculty members of psychiatric nursing, one PhD of nursing, three

psychiatric nurses, two psychiatrists, and six psychologists.” (p. 397)

“The questionnaire consisted of 34 questions, on a four point scale, ranging from 0

to 3, in which 0 implied no stress, 1 mild stress, 2 moderate stress, and 3 high stress.

Thus, the highest and the lowest possible scores of the questionnaire were 102 and zero,

respectively. The questionnaire covered six fields; nine items on coping with threatening

cases, four items on shortage of resources, nine items on personnel conflicts, five items

on planning issues, four items on working load, and three items on un-preparedness for

the occupational stress of psychiatric wards. Obtaining scores equal to or less than 30

was interpreted as low stress, while stress score of 40-62, and 63 and above indicated

moderate and high stress, respectively.” (p. 397)

Notes
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Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “the participants were randomly assigned to two groups; exper-

iment and control. According to the random number table, of

the 23 participants in the experiment group, four (17.4%) and

19 (82.6%) were from Noor and Farabi hospitals, respectively,

while of the 22 participants in the control group, 10 (45.5%)

and 12 (54.5%) were from Noor and Farabi hospitals, respec-

tively.” (p. 397)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk The authors do not report about participants dropping out.

Selective reporting (reporting bias) Unclear risk The authors report the results of their stress questionnaire only

as group means and t-test P values

Other bias High risk The only outcome measure the authors used was of their own

devising and it was validated only by revision and approval by

colleagues

Griffith 2008

Methods RCT, USA

Participants 50 employees of the Denver Veterans Affairs Medical Center

Interventions 1) Experimental: Qigong exercise: participants assigned to the exercise group attended

a 1-hour, noon qigong class twice weekly and were asked to practice independently

for 30 minutes on non-class days with the aid of a DVD demonstrating the instructor

performing the exercises. Classes were taught by a senior apprentice in qigong with

over 17 years’ experience in qigong. In addition, participants were provided a manual

that outlined the acupuncture meridians and the rationale for the exercises. During

class sessions, participants practised movements until they experienced a sensation of

stretching or pressure in the targeted acupuncture points. The qigong movements were

synchronised with specific breathing patterns, and participants were instructed to inhale

and exhale fully at a comfortable rate, with a target respiratory rate of 6 breaths or fewer

per minute.

2) Control: No intervention

Outcomes Perceived Stress Scale
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Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Fifty (50) subjects, 39 females and 11 males, were matched

for gender and then randomized (25 in each treatment group)

through the use of computer-generated numbers (SYSTAT12.

0 for Windows, Cranes Software, 2007, Bangalore, India).” (p.

940)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self-report

Incomplete outcome data (attrition bias)

All outcomes

High risk “There were no significant differences in numbers of withdrawals

between study groups” (p.940) This statement seems counter-

factual as the intervention group lost 36% and the control group

lost 16% of their participants before follow-up. In the interven-

tion group 5 (25%) stopped attending and in the control group

one participant started mindfulness training. ITT analysis was

not used

Selective reporting (reporting bias) High risk Authors only report change values.

Other bias Unclear risk We did not find any indications of other sources of bias.

Gärtner 2013

Methods Cluster-RCT, Netherlands

Participants Nurses on wards of an academic hospital were screened for work and health problems:

Experimental: 29 wards, 591 participants of which 151 screened positive Control: 28

wards, 561 participants of which 161 screened positive. Experimental: 17% Control

22% men, > 45 years age Experimental 51% Control 46%, > 10 years of experience

Experimental 51% Control 41%

Interventions 1) Experimental: All who screened positive were referred to Occupational Health Physi-

cian (OHP). Participants who were screened as positive were invited for a face-to-face

preventive consultation with their occupational physician. The consultation was volun-

tary, and workers could reschedule or cancel it if they wished. Supervisors were not in-

formed about the screening results or about the invitation for and content of the preven-

tive consultation of any employee. The 7-step protocol for OHPs closely followed occu-

pational physicians’ care as usual for consultations initiated by the employee in contrast

to the compulsory consultation in the context of absenteeism. Occupational physicians
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received 3 hours of training from the researchers on the use of the protocol. (CBT)

2) Control: Waiting list: In the control arm. Participants filled out the baseline ques-

tionnaire; however, results of the screening-questionnaires were not to be reported back

to participants, and no further interventions were advised at baseline. As compensation,

participants in the control arm received their personal screening results together with a

tailored choice for a self-help EMH intervention six months after baseline

Outcomes The study’s primary outcome was help-seeking behaviour; we used secondary outcomes:

distress from the Dutch 4DKL, anxiety and depression from Brief Symptom Inventory

Notes We got the following data for the distress scale of the 4DKL at 6 months follow-up for

the group who screened positive from author K Nieuwenhuijsen: Experimental: N = 86

6.24 ± 6.52 Control: N = 116 6.82 ± 6.57

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “ Randomization was performed at the ward level (n =

86). Randomization sequences with a block size of three

were generated with Nquery Advisor (Statistical Solutions,

Ltd, Cork, Ireland) by one researcher (K.N.) who was not

involved in the recruitment”

Allocation concealment (selection bias) Unclear risk Not blinded

Blinding (performance bias and detection

bias)

All outcomes

High risk Providers not blinded, outcome self-reported measures of

stress

Incomplete outcome data (attrition bias)

All outcomes

High risk At 3 months lost to follow-up: Experimental 37% / Con-

trol 30%; at 6 months Experimental 46% / Contr 34%

Selective reporting (reporting bias) Low risk All outcomes reported that were announced in protocol

Other bias High risk Compliance very low: 34% of those invited visited their

OHP

Günüsen 2010

Methods RCT, Turkey

Participants “ All of the nurses (n = 227) were invited to complete the Maslach Burnout Inventory

(MBI) developed by Maslach & Jackson (1981). Those who completed the questionnaire

and received a score on emotional exhaustion higher than the median score for all nurses

were invited to participate in the burnout reduction intervention.” (p. 487)

108 nurses were randomised to one of three conditions.
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Interventions 1) Coping training (N = 36)

“The group that received coping training consisted of two groups, each group consisting

of 18 people. In the rst week, the concept of stress was explained to the nurses, and

coping methods used by the nurses in stressful conditions were discussed. In the second

session, basic communication skills on the stress level were discussed. In the third session,

cognitive coping methods were presented theoretically. In the fourth session, cognitive

distortions found among nurses and methods for coping with these distortions were

discussed. In the fth session, the problem-solving method was theoretically explained

to the nurses. In the sixth session, stressful situations that the nurses encounter were

discussed and resolved by means of the problem solving method. In the seventh session,

problems that the nurses had dif culty coping with were discussed by utilizing the skills

learned during the course of the programme.” (p. 488)

2) Support group (N = 36)

“...the support group consisted of three groups, each group consisting of 12 people.

The nurses talked about the most frequently encountered stressors in the workplace and

expressed their feelings towards their jobs. At the beginning of each session, the nurses

expressed their feelings related to dif cult situations at the workplace. Then, a problem

chosen by the nurses was attempted to be solved by using re ective cycle steps. Researchers

provided information when needed. Possible solution methods were discussed in the

groups, and the nurses were advised to use these methods in their daily lives. The nurses

shared their dif cult and favourable times and also exchanged recommendations with

each other.” (p. 488)

3) Control: No intervention (N = 36)

Outcomes MBI

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Random allocation was concealed by using a system of sequen-

tially numbered, opaque, sealed envelopes containing the com-

puter-generated random allocation, which had been drawn up

by a statistician. During the randomization, the researchers and

the participants did not know the groups to which they would

be allocated.” (p. 487)

Allocation concealment (selection bias) Low risk See above

Blinding (performance bias and detection

bias)

All outcomes

High risk “No blinding was applied to the participants and the researchers.

” (p. 487)
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Incomplete outcome data (attrition bias)

All outcomes

Low risk “Intention-to-treat analysis was used because of sample loss.” (p.

487)

Selective reporting (reporting bias) Low risk The authors only measured and adequately reported results of

the MBI

Other bias Unclear risk We did not find any indications of other sources of bias.

Hansen 2006

Methods RCT, Norway

Participants 32 nurses working at 2 psychiatric hospitals

Interventions 1) Experimental: Full-body massage: 6 consecutive weekly 90-minute full-body aro-

matherapy massages.

2) Control: No intervention

Outcomes Cooper’s Job Stress Questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Thirty-five subjects registered for the study and were ran-

domised by drawing numbers, to either a treatment group (n =

18) or a control group.” (p. 91)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not reported, self-report blinding not possible

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk “Three persons dropped out from the control group, two moved

to other parts of Norway and one went on vacation” (p. 91)

Selective reporting (reporting bias) Low risk There was only one outcome measure and its results were re-

ported

Other bias Unclear risk We did not find any indications of other sources of bias

55Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Heaney 1995

Methods RCT, USA

Participants 1375 direct care staff and home managers

Interventions 1) Experimental: Caregiver support programme (CSP): 6 4 - 5-hour group training

sessions for the house manager and 1 direct care staff person from each intervention group

home (train the trainer approach) of participatory problem-solving skills, influencing

decision making and how to mobilise support from others at work.

2) Control: No intervention

Outcomes Social support, Organisational climate, SCL-90-R, Confidence in coping ability

Notes The study results are reported only as regression coefficients and thereby could not be

entered into meta-analysis

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “Half of the group homes within each participating agency were

then randomly assigned to receive the CSP (the experimental

group), and the other half did not (the control group). If an

agency had an odd number of homes, the extra home was as-

signed to the experimental group.” (p. 338)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “Employees who were randomized into the experimental group

but who had no exposure to the CSP were included in the anal-

yses as members of the experimental group.” (p. 342)

Selective reporting (reporting bias) Unclear risk Results reported only as regression coefficients

Other bias Unclear risk We did not find any indications of other sources of bias.

Jensen 2006

Methods cluster-RCT, Denmark

Participants 210 eldercare workers

Interventions 1) Experimental 1: Stress Management Intervention: The SMI was developed to address

the work stress in health care with particular attention to prevention of burnout and

development of strategies for stress management. Training occurred over 20 weeks, with

56Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Jensen 2006 (Continued)

group sessions every 2 weeks, and each session lasting 2 hours. Between sessions, the

participants were given assignments concerning implementation of the programme in

daily practice.

2) Experimemtal 2:Transfer Technique Intervention: The TTI was based on the Stock-

holm training concept, which aims to reduce the biomechanical load on the back, min-

imise work in asymmetric postures, and prevent sudden unexpected loads. Training in

the TTI arm was a combination of practical classroom education (24 hours for each

worker) and instruction at the work site. There were 11 instructors who belonged to the

7 groups in the TTI arm, with 1 - 2 persons in each group who received 30 hours of

education during the initial phase of the study.

3) Control: Reference Programme consisting of lessons of the participants’ own choice

in matters unrelated to the intervention programmes but of the same duration as the

active intervention lessons (e.g. on skin care, proper treatment of a person with diabetes,

etc.)

Outcomes MBI (results not reported in article but obtained directly from author)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Randomization was performed at group level because the

intervention programs were meant to involve the employee as a

group during education and implementation. The assignment

to the different intervention programs was balanced to secure

representation of all 3 programs in each of the wards.” (p.

1762)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “We observed no differences in age and number of years oc-

cupied in health care and mean intensity of LBP during the

past year between participants who remained in the study and

participants who dropped out.” (p.1762)

Selective reporting (reporting bias) High risk Results data for the MBI, Setterlind’s Stress Scores and rating of

social support were not reported because they were not statis-

tically significantly different between groups. “...[N]o signifi-

cant changes were found in either of the intervention arms in

... the Maslach Burnout Inventory, the Setterlind stress scores,

or the rating of social support (data not shown)” (p. 1765)
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Other bias Unclear risk We did not find any indications of other sources of bias.

Jones 2000a

Methods RCT, UK

Participants 79 student nurses reporting significant levels of affective distress at screen

Interventions 1) Experimental: Multi-modal stress management: 6 2-hour sessions about coping skills:

self monitoring of distress symptoms, use of problem-solving strategies to change sit-

uations, situational reappraisal, time- and self-management skills, relaxation skills and

applying all this in real-life settings. The presentation of an element of a 6-session re-

laxation intervention completed each session. The aim of the relaxation programme

was to enable the student to relax in a non-threatening situation in 30 seconds and for

the student to generalise this “applied relaxation” coping skill in real-life situations. Re-

laxation techniques taught were: progressive muscle relaxation, release-only relaxation,

rapid relaxation, autogenic relaxation and meditation. In addition, strategies described as

having an interface/organisational focus were included. using participant experience as a

focus, problem solving in a group setting centred on the reduction of work-family stress,

the facilitation of an increase in perceived influence and maximisation of awareness and

uptake of available organisational supports.

2) Control: No intervention

Outcomes Derogatis Stress profile, Beck & Srivastava Stress Inventory, GHQ, STAI, BDI, ways of

coping, absenteeism

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Students were randomly allocated to experimental and control

groups. Odd and even integers read from random number tables

were used to assign experimental and control group membership

respectively.” (p. 692)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “This [Attrition from the stress management intervention] was

low and comparable between groups with only 6 and 7% of con-

trol and experimental participants leaving the study by 3 month

follow-up. Data from students who attended 4 sessions and pro-

vided three complete sets of data at times 1-3, we included in
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Jones 2000a (Continued)

the analytic procedures employed.” (p. 693)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias.

Ketelaar 2013

Methods Cluster-RCT, Netherlands

Participants Nurses on wards of an academic hospital were screened for work and health problems:

Experimental: 29 wards, 579 participants of which 139 screened positive Control: 29

wards, 561 participants of which 161 screened positive. Experimental 17% Control

22% men, > 45 years age Experimental 51% Control 46%, > 10 years of experience

Experimental 51% Control 41%

Interventions 1) Experimental: Participants received personalised feedback on their screening results

immediately after filling out the baseline questionnaire, both onscreen and in an e-mail.

The personalised feedback was followed by an invitation for a tailored offer of self-help

EMH interventions, on the basis of an algorithm based on the specific symptoms and

the work-relatedness of the symptoms. Participants were mostly offered a choice of 2 -

3 EMH interventions to leave room for personal preferences. Participants who screened

negative on all mental health complaints were invited to follow an EMH intervention

aimed at enhancing and retaining their mental fitness. The EMH interventions are self-

help interventions on the Internet aimed at reducing specific mental health complaints or

enhancing well-being. The interventions are mainly based on the principles of cognitive

behavioural therapy and combine a variety of aspects, e.g. providing information and

advice, weekly assignments, the option of keeping a diary and a forum to get in contact

with others who have similar complaints. The EMH interventions were developed as

stand-alone interventions by the Trimbos Institute (CBT)

2) Control: Waiting list: In the control arm. Participants filled out the baseline ques-

tionnaire; however, results of the screening questionnaires were not to be reported back

to participants, and no further interventions were advised at baseline. As compensation,

participants in the control arm received their personal screening results together with a

tailored choice for a self-help e-mental health intervention six months after baseline

Outcomes The study used work-functioning as the primary outcome: we used the distress part of

the Dutch 4DKL as stress outcome; anxiety and depression were also measured but not

reported

Notes We got the following data from author S. Ketelaar: Distress measure with 4DKL at 6

months follow-up for the group who screened positive: Experimental: N = 52 6.06 ± 6.

54; Control: N = 116 6.82 ± 6.5.7

Risk of bias

Bias Authors’ judgement Support for judgement
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Ketelaar 2013 (Continued)

Random sequence generation (selection

bias)

Low risk In order to guarantee allocation concealment, randomisa-

tion was performed by 1 researcher (KN) who was not in-

volved in the practical recruitment of employees, using the

computer software program Nquery Advisor with a block

size of 3

Allocation concealment (selection bias) Unclear risk see above

Blinding (performance bias and detection

bias)

All outcomes

High risk Providers and participants not blinded; outcome self-re-

ported stress

Incomplete outcome data (attrition bias)

All outcomes

High risk Experimental: 80/178 = 44% lost to follow-up; Control:

71/211 = 34% lost to follow-up

Selective reporting (reporting bias) High risk Anxiety and Depression not reported

Other bias High risk Compliance with the intervention was extremely low

Klatt 2012

Methods RCT of individuals, USA

Participants Personnell of a surgical intensive care unit of a large university hospital (n = 32); 69%

nurses, 88% women, age average 44 yrs, experience 12 ± 10 yrs

Interventions 1) Experimental: A pragmatic low-dose mindfullness-based worksite intervention, on-

site 1 hour before shift change during 8 weeks

2) Control: waiting list control

Outcomes Depression Anxiety Stress Scale (DASS-21) and salivary alpha-amylase; work satisfaction

Notes Based on abstract only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “..were randomized to intervention or wait-list control

groups, stratified by gender..”

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report
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Klatt 2012 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported

Selective reporting (reporting bias) Unclear risk Not reported

Other bias Unclear risk Based on abstract only

Kurebayashi 2012

Methods RCT, Brazil

Participants 75 nurses at the Teaching Hospital of the University of São Paulo

“In order to define the sample of participants, the authors used the Stress Inventory or

Stress Symptoms List - SSL. This instrument was applied to all subjects who agreed to

participate in the study (N=109); however, only subjects who achieved mean (29 to 60

points), high (61 to 120 points) or very high (>120 points) scores were included in the

sample; 75 of them completed the study. As for the distribution of the participants, 22

subjects were placed in the Control Group, 27 in the Needles Group and 26 in the Seeds

Group.” (p. 88)

“The inclusion criteria were: belonging to the nursing team; voluntary participation in

the study with avaiability to attend the sessions; obtaining a minimum SSL score at

mean, high and very high stress level; not being pregnant. The authors excluded from

the sample all the subjects who went on vacation or medical leave after the

beginning of the study; did not show up to the session or gave up due to adverse effects,

and those who had low SSL score.” (p. 88)

Interventions 1) Experimental 1: Auriculotherapy (form of acupuncture performed on the ears) with

needles (n = 27)

2) Experimental 2: Auriculotherapy with seeds (n = 26)

3) Control: No intervention(n = 22)

“The intervention groups received eight sessions (one session a week), with duration of

5 to 10 minutes each session, on the Shenmen, Kidney and Brainstem points. The first

two points have calmative properties and the kidney point has energetic function. After

the location of the reactive points with a point locator, the ear auricle was hygienized

with cotton and ethyl alcohol 70% and, then, semi-permanent needles were applied

or seeds were fixed with adhesive plaster, according to the intervention group. In the

group of auriculo therapy with seeds, mustard seeds were used and the participants were

instructed to stimulate them three times a day, for 15 times, with moderate pressure. The

volunteers were instructed to remove the needles or seeds 24 hours before the session

and, in case there was any discomfort, itching or signs of allergy, they should remove

them before that.” (p. 88)

Outcomes Stress Symptoms List

Notes

Risk of bias

61Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kurebayashi 2012 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “This randomized controlled clinical experiment was performed

with three groups...” (p. 88)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Blinding was not possible

Incomplete outcome data (attrition bias)

All outcomes

High risk “...there was a loss of 34 subjects during the study. Seven pro-

fessionals went on vacation after the beginning of the study and

two on medical leave; 12 missed the session because they had

forgotten it, due to traffic problems or the difficulty to resched-

ule it and seven did not show up for the first session. One partic-

ipant gave up due to adverse effects, in this case, nightmares, and

five exclusions were due to low score (1), not belonging to the

nursing team (3), and not filling out properly the questionnaires

(1).” (p. 89) The authors do not report how the dropouts were

distributed among the study groups

Selective reporting (reporting bias) High risk The authors present data separately for participants who had

had high SSL scores to begin with in table 2 but not at all for

participants with a moderate SSL score

Other bias Unclear risk We did not find any indications of other sources of bias.

Kwok 2012

Methods RCT, Hong Kong

Participants 38 nurses. “All ED nurses who met the following inclusion criteria were invited to

participate in the MEDI program: (a) currently employed ED nurse and (b) Cantonese-

English speaking” (p. 20) “Exclusionary criteria were as follows: (a) substantial drug

or alcohol abuse problems, (b) current suicidal ideation, (c) the presence of psychotic

symptoms, or (d) currently taking psychiatric medication.” (p. 20)

Interventions 1) Experimental: MEDI intervention (n = 18) “The MEDI program is a combination

of four crucial components: to pay attention to each moment with non-judgemental

manner (Mindfulness), to regulate intense emotions (Emotion regulation), to tolerate

emotional distress when change is sluggish or implausible (Distress toleration) and to be

more efficient in resolving interpersonal conflicts (Interpersonal effectiveness).” (p. 13)

“...the MEDI program, which included four sessions, 1.5h each concerning mindfulness,

emotion regulation, distress tolerance, and interpersonal effectiveness.” (p. 24)

2) Control: No intervention (n = 20)
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Kwok 2012 (Continued)

Outcomes MPSS-R consisting of 4 subscales; OS = Occupational Stress, JD = Job Dissatisfaction,

NPA = Negative patient attitude and SS = Somatic Stress

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “...two groups were formed: (a) MEDI treatment (n=18) and (b)

no treatment control (n=20) based on each participant blindly

drawing a number from an envelope (1 = MEDI group and 2 =

control condition).” (p. 32)

Allocation concealment (selection bias) Unclear risk Authors do not report if allocation was concealed

Blinding (performance bias and detection

bias)

All outcomes

High risk Blinding of participants (also outcome assessors of self-report

measures) and intervention providers was not possible

Incomplete outcome data (attrition bias)

All outcomes

High risk Participants were “[e]xcluded from analysis due to drop out”.

(p. 32)

Selective reporting (reporting bias) Low risk All measured outcomes were reported.

Other bias High risk The dropout rate was 50% of the original sample (12/18 in

intervention group and 7/20 in control group)

Lai 2011

Methods Cross-over study, Taiwan

Participants 54 newly-employed nurses who had been in their job for less than one year

“The 54 participants were all female with a mean age of 23.4 (SD = 2.46). Only one

participant was married. The majority were registered nurses (n = 49, 90.7%), with no

past clinical experience (n = 42, 77.8%) and most had graduated from junior college (n

= 40, 74.1%).” (p. 2419)

“To qualify for participation in the study, participants were required to: (1) have normal

hearing without the use of any hearing aid; 2) have been employed full-time as a nurse

for <1 year; (3) be between 20 and 40 years of age; (4) have a self-rated VAS 0-10 stress

score of ≥6 and (5) weigh between 45 and 70 kg.” (p. 2416)

“Exclusion criteria included: (1) current or past abnormalities in endocrinology or

metabolism (Lavie et al. 2009); (2) pregnancy; (3) chronic organic disease; (4) medicine,

alcohol or tobacco use; (5) those who have experienced a major stressful event in the

past 6 months (The Social Readjustment Rating Scale) (Holmes & Rahe 1967); and (6)

those receiving physical training (Schulz et al. 2004).” (p. 2416)
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Lai 2011 (Continued)

Interventions “Interventions consisted of an alternating music and chair rest or chair rest and music

sequence” (p. 2416) The procedure took one hour and 20 minutes to complete. It started

with 30 minutes listening to music whilst seated, followed by a 20-minute washout

during which participants “...were asked to get up and move around while the researcher

made conversation with the participant based on a standardized chatting guideline about

the daily leisure activities and interests participants had outlined beforehand” and finally

participants rested whilst seated for another 30 minutes. Half the participants were

randomised to receive the interventions the other way round

Outcomes Self-perceived stress on a 10 cm VAS, Heart rate, mean arterial pressure and nger

temperature

Notes Authors could not be traced for inquiries

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “A randomized controlled crossover clinical trial was used

to examine the effectiveness of music on stress reduction.”

(p. 2416)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not reported but not possible.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Apparently there were no dropouts so all data are accounted

for

Selective reporting (reporting bias) Low risk All the measured outcomes were reported.

Other bias High risk The cross-over design may be a source of bias. It is impossible

to say if a 20-minute washout is enough

Le Blanc 2007

Methods Cluster-RCT, Netherlands

Participants 664 staff members of 29 oncology wards of 18 general hospitals. Participants were

physicians, nurses and radiotherapy assistants

Interventions 1) Experimental: Take Care! stress management training: 6 monthly 3-hour sessions

about 1) working mechanisms of job stress and feedback on work situation survey 2)

emergence and preservation of unwanted collective behaviour 3) communication 4)

building a social support network 5) balancing job-related investments and outcomes.
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Le Blanc 2007 (Continued)

Participants formed teams that collectively designed, implemented, evaluated and refor-

mulated plans of action to cope with most important stressors in their work situation.

2) Control: No intervention

Outcomes MBI, Social support scale, Participation in decision making scale, Job control scale,

Quantitative job demands scale and Emotional job demands scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Nine experimental wards were randomly selected from

the total number of 29 wards participating in this study;

the remaining 20 wards served as controls” (p. 215)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “An analysis of the dropout pattern ... revealed that panel

attrition was the dominant pattern, with a group of 54

respondents who were missing at T2 but returned at T3.

Given this pattern, we created a variable indicating whether

a person was missing at T2 but not at T1 and T3. Next,

we performed a multivariate analysis of variance to check

whether this specific group differed from the remaining

participants... No significant differences emerged... which

suggests that panel attrition was not selective.” (p. 217)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias.

Lee 1994

Methods RCT, Taiwan

Participants 60 hospital nurses suffering from either: insomnia, headache or gastrointestinal discom-

fort

Interventions 1) Experimental: Assertiveness training: 6 2-hour sessions on Monday, Wednesday and

Friday at 2pm - 4pm on t2consecutive weeks. The contents of sessions included the

concept of beliefs and negative self-statements, building a positive belief system, apply-

ing assertion to clinical settings and developing group and self-reinforcement support
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Lee 1994 (Continued)

systems.

2) Control: Traditional in-service programme about computer applications in nursing

Outcomes Perceived Stress Scale, Rathus Assertiveness Schedule

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Subjects were randomly assigned to one of two treatments:

assertiveness training (AT) or alternate treatment control (ATC)

, which served as a control and contained updated knowledge

of new computer technology for in patient settings.” (p. 419)

Allocation concealment (selection bias) Low risk “Subjects admitted to the study agreed to random treatment

assignment and a 2-month commitment to the study. However,

the subjects did not know whether they would receive treatment

or control procedures during that time.” (p. 425)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “Of the respondents who initially chose to participate, three did

not complete the study and were not included in the data analysis

due to their failure to attend all sessions, failure to complete the

questionnaire, or decision to leave hospital employment.” (p.

425)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias.

Leiter 2011

Methods Controlled Clinical Trial, Canada

Participants “At Time 1, 1,173 health care workers in three district health authorities in Nova Scotia

and two hospitals in Ontario completed a survey (n 262 in the intervention units and

n 911 in the contrast units). Participants were predominantly female (n 1,009, 86.0%;

male: n 139, 11.8%; 25 not responding), with an average age of 42.54 years (SD 10.

12). Their employment status varied, including full-time (n 833, 71.0%), part-time (n

232, 19.8%), casual (n 85, 7.2%), and temporary (n 8, 0.7%) employment, with 15

not responding. The occupational categories with the highest response rates included

registered nurses (RNs; n 607, 51.7%), registered psychiatric nurses (RPNs; n 74, 6.3%)

, ward clerks (n 52, 4.4%), physicians (n 46, 3.9%) and licensed practical nurses (LPNs;
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Leiter 2011 (Continued)

n 42, 3.6%). They worked in their current hospital for varying lengths: fewer than 6

months (25, 2.1%), 6-24 months (68, 5.8%), 2-5 years (247, 21.1%), 6-10 years (207,

17.6%), 11-15 years (124, 10.6%), 16-20 years (151, 12.9%), 21-30 years (190, 16.2%)

, and more than 30 years (50, 4.3%), with 111 not responding. At Time 2, 907 health

care workers completed the survey (n 181 in intervention units; n 726 in contrast units),

for a response rate of 28.6%. Four hundred seventy-two participants completed surveys

both at Time 1 and Time 2. At Time 2, participants were predominantly female (n 793,

87.4%; male: n 96, 10.6%, 18 not responding), with an average age of 42.27 years (SD

10.60). Their employment status varied, including full-time (n 645, 71.0%), part-time

(n 177, 19.6%), casual (n 56, 6.1%), and temporary (n 13; 1.4%) employment, with

16 not responding. The occupational categories with the highest response rates included

RNs (n 464, 51.3%), physicians (n 43, 4.8%), ward clerks (n 43, 4.8%), RPNs (n 41, 4.

5%), and LPNs (n 33, 3.7%). They worked in their current hospital for varying lengths:

fewer than 6 months (16, 1.8%), 6-24 months (78, 8.6%), 2-5 years (137, 15.2%), 6-

10 years (133, 14.7%), 11-15 years (70, 7.7%), 16-20 years (101, 11.2%), 21-30 years

(160, 17.7%), and more than 30 years (44, 4.9%), with 168 not responding. Employees

who described their position as temporary (Time 1, n 8; Time 2, n 13) were dropped

from the analysis.” (p. 1262)

Interventions 1) Experimental: CREW intervention The CREW (Civility, Respect and Engagement at

Work) intervention consisted of an introductory period, six months of weekly meetings

led by a facilitator “CREW is a process designed to enhance civility among colleagues

within the USA VHA. Employees met with coworkers on their units on a weekly or

biweekly basis to work on effective interpersonal interactions at work. Trained facilita-

tors assist these groups by providing guidance on the basis of their expertise in group

facilitation and knowledge of effective work group communication.”

2) Control: No intervention

Outcomes The Emotional Exhaustion and Cynicism subscales of the MBI-General Survey

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Not randomised

Allocation concealment (selection bias) High risk Not concealed

Blinding (performance bias and detection

bias)

All outcomes

High risk Not blinded, not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk The authors are not at all concerned with the fact

that only 40% of participants that responded at

time 1 (pre-intervention) did so again at time 2

(post-intervention)
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Selective reporting (reporting bias) Low risk The authors report results for all outcomes listed in

the Methods section

Other bias Unclear risk We did not find any indications of other sources of

bias.

Lemaire 2011

Methods RCT, Canada

Participants 40 staff physicians practising in an urban tertiary care centre

“We excluded potential participants who screened positive for major depression with the

9-item Patient Health Questionnaire (PHQ-9) depression scale and referred them to the

provincial physician wellness support program.” (p. 155)

Interventions 1) Experimental: Biofeedback-based stress management (n = 21). “Participants allocated

to the intervention group received a brochure describing the provincial physician wellness

support program; were given a biofeedback device and participated in an individual

training session to learn the quick coherence technique and how to use the device, with

an offer of optional follow-up instruction; and were given a prescription to use the stress

management tool during study days 0 to 28 for 5 minutes at least three times daily. A

research assistant contacted each participant in the intervention group twice weekly to

measure stress and well-being, heart rate and blood pressure; to document their adherence

to using the stress management tool; and to record a 3-minute biofeedback session using

the emWavePC software.” (p. 156)

“Participants allocated to the control group received the same brochure describing the

provincial physician wellness support program and were contacted twice

weekly by a research assistant to measure stress and well-being, heart rate and blood

pressure.” (p. 156)

“The biofeedback-based stress management tool used in our study consisted of a combi-

nation of rhythmic breathing, self-generated positive emotion and a biofeedback device

to reinforce positive physiological change when dealing with stress.” (p. 155)

2) Control: (n = 19) Brochure only

Outcomes Perceived stress measured on “...a multiple-item scale developed by the research team and

intended to measure global perceptions of stress and also to capture occupation-specific

stress that is particularly relevant to physicians” The survey included 15 items from

the Perceived Stress Scale and 25 selected items from the Personal and Organizational

Quality Assessment-Revised (POQA-R) questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Lemaire 2011 (Continued)

Random sequence generation (selection

bias)

Low risk “We used a computer program to generate a random allocation

sequence for assigning participants to either the control or the

intervention group, with stratification by sex to ensure parity

within groups.” (p. 155)

Allocation concealment (selection bias) Low risk “Participants’ allocation to the control or intervention group was

concealed until after the research assistant and/or the co-inves-

tigators had confirmed eligibility criteria and received informed

consent.” (p. 155)

Blinding (performance bias and detection

bias)

All outcomes

High risk “Given the nature of the intervention and the outcome measures,

the study was not blinded.” (p. 155)

Incomplete outcome data (attrition bias)

All outcomes

High risk “We limited calculation of mean change in stress score to par-

ticipants for whom data were complete, as this value was cal-

culated by subtracting, for each participant, the score on day 0

from the score on day 28, and then reporting the mean of these

differences.” (p. 157)

Selective reporting (reporting bias) Low risk All outcomes listed in Methods were reported.

Other bias Unclear risk We did not find any indications of other sources of bias.

Li 2011

Methods Controlled Clinical Trial, Taiwan

Participants 49 junior nursing students engaged in a medical-surgical rotation from a university.

“The experimental groups consisted of mentor and mentee students; each mentor was

paired with one mentee. The mentors were recruited students who had received medical-

surgical experience before entering university. They also have a junior college nursing

certi cation and a Registered Nursing license (n = 17). The mentees (n = 17) have had

no prior medical-surgical clinical practice experience. The control groups consisted only

of students who had no medical or surgical clinical practice experience (n = 32). The

control group and experimental group were assigned in two different clinical settings at

different time in order to minimize within-group in uence and its interference with the

research.” (p. 205)

Interventions 1) Experimental: Peer mentoring intervention, 3 days per week for 4 weeks (n = 17)

. “The mentors were selected from the mentee’s class. The mentors were all informed

in advance about the aim and process of this study. They were volunteers and were

requested to be motivated, self-confident, enthusiastic and open, especially when dealing

with mentees. They were supposed to be the role models for their mentee when taking

care of patients or interacting with the clinical teacher and medical staff. The mentor

also played a psychosocial role, for example, listening to the mentees’ complaints,sharing

their pre clinical practice experience and generally giving all-round support.” (p. 205)
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Li 2011 (Continued)

“Mentors were coached and supervised by the clinical teacher to make sure of the accuracy

and reliability of their knowledge when they first practiced their nursing skills on an

actual patient. After that, mentors could assist mentees in some basic and non-intervened

nursing skills, such as naso-gastric tube care and mouth care, which had been taught

in school lectures. Mentors and mentees could also learn to understand each other’s

patients through communicating with the patients and discussing with the medical staff.

They were able to converse with each other at least once a week during the rotation. In

addition, after work, they gave support through correspondence, over the telephone or

e-mail.” (p. 205)

2) Control: (n = 32) No intervention

Outcomes The Perceived Stress Scale (PSS) Total score

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “The control group and experimental group were

assigned in two different clinical settings at different

time in order to minimize within-group influence

and its interference with the research.” (p. 205)

Allocation concealment (selection bias) High risk Allocation was not concealed.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk Apparently none of the participants dropped out.

Selective reporting (reporting bias) Unclear risk The study recruited 34 students in the experimental

group (17 mentors and 17 mentees) but the authors

report outcome data only for 17 of these, presum-

ably the mentees

Other bias High risk The authors state that “… gender will be a con-

founding variable in this study” (206)

Lucas 2012

Methods Cluster-randomised cross-over non-inferiority trial, USA

Participants 62 hospital physicians
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Lucas 2012 (Continued)

Interventions 1) Experimental: 2-week hypothesised to be least stressful

2) Control: 4-week rotations to improve education and supervisor relation

Outcomes Burnout was measured with a questionnaire that contained: “...8 items from Minimizing

Error, Maximizing Outcomes...and 4 items from the short version of the Perceived Stress

Scale. Emotional exhaustion... was measured using 9 items from the Maslach Burnout

Inventory Human Services Survey and a single-item measure from the National Job

Burnout Survey that uses a personal definition of burnout.” (p. 2201) We used the MBI

emotional exhaustion scale

The study´ s primary outcome was patient re-hospitalisation.

Notes The authors kindly provided the continuous outcomes for the MBI scale. We used the

data at physician level not at work schedule level

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “After dividing each attending physician’s

year-long service commitment into 4-week

segments, we used a computerized random-

number generator to block randomize these

4-week segments (as single 4-week or paired

2-week rotations) using block sizes of 2, the

number of rotation types.” (eAppendix)

Allocation concealment (selection bias) High risk Not concealed

Blinding (performance bias and detection

bias)

All outcomes

High risk “Attending physicians were not blinded to

their rotation assignments because the year

long rotation schedule was distributed 3

months before the study commenced. At-

tending physicians, trainees, and patients

were, nonetheless, blinded to the study hy-

pothesis.” (p. 2200-2201)

Incomplete outcome data (attrition bias)

All outcomes

Low risk There were very little missing data. “A

severity assessment from a 2-week rotation

was missing from one attending physician

who had completed 5 other assessments af-

ter 2-week rotations.”

Selective reporting (reporting bias) Low risk All outcomes listed in the Methods section

were reported.

Other bias Unclear risk We did not find any indications of other

sources of bias.
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Lökk 2000

Methods Cluster-RCT, Sweden

Participants 26 health care personnel in a geriatric hospital

Interventions 1) Experimental: Support and advice from a psychologist: 1 hour every second week for

20 weeks regarding knowledge about stressors, relaxation techniques, life style factors and

physiological, cognitive, emotional and behavioural stress reactions. Participants were

encouraged to alter reaction patterns and to discuss and test new alternative patterns and

enhance own work conditions and increase self control over work processes.

2) Control: Passive attendance of psychologist in staff meetings

Outcomes A structured made-to-measure stress questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “The wards were randomly allocated to be either intervention

(I) or control (C) ward” (p. 80)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “There were no dropouts during the study period” (p. 81)

Selective reporting (reporting bias) Low risk All outcomes reported.

Other bias Unclear risk We did not find any indications of other sources of bias.

Mackenzie 2006

Methods RCT, Canada

Participants 30 nurses and nurse aides working in a large urban geriatric teaching hospital

Interventions 1) Experimental: Mindfulness-based stress reduction programme: 4 30-minute group

sessions including didactic section and experiential exercises. Participants also received a

CD or audiocassette of guided exercises and a manual with the help of which they were

instructed to practise for at least 10 minutes per day 5 days per week.

2) Control: No intervention

Outcomes MBI, Smith Relaxation Dispositions Inventory
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Mackenzie 2006 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “Nurses and nurse aides were recruited from long-term and com-

plex continuing care units in a large urban geriatric teaching hos-

pital and randomly assigned to intervention or wait-list control

groups. Because the study was conducted during the summer,

however, several exceptions were made to accommodate partic-

ipants’ vacation schedules and additional control participants

were recruited.” (p. 106)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk It is unclear if any participants dropped out

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias.

Martins 2011

Methods RCT, Argentina

Participants 74 hospital paediatric resident physicians. “ A total of 81% were female; the mean age

was 27.3±1.4 years; 57% were working in inpatient areas, 35% in the outpatient clinic,

and 8% in the intensive care unit.” “ A comparison of the characteristics of both groups

(experimental and control) revealed no significant

differences.” (p. 494)

Interventions 1) Experimental: Self-care workshop intervention (n = 37). “The experimental group

received a brief intervention consisting of two 2.5-hour workshops directed by mental

health professionals, which covered repercussions of

burnout syndrome on professional activity, recognition of risk indicators for burnout

syndrome, and tools to cope (identification of strengths, coping behaviors, preventive

and self-care behaviors).” (p. 494)

2) Control: (n = 37) No intervention

Outcomes MBI
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Notes It is unclear why 43 (37%) out of the available 117 resident physicians did not participate

in the study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “After administration of the questionnaire, subjects were ran-

domly assigned to one of the two study groups.” (p. 494)

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Participants could not be blinded regarding group allocation.

Also as outcome measurement was by self report, there was no

blinding

Incomplete outcome data (attrition bias)

All outcomes

Low risk Apparently no participants were lost to follow-up

Selective reporting (reporting bias) High risk The authors do not report standard deviations with the mean

MBI subscale scores

Other bias Unclear risk It is unclear if these 74 were all the participants or only those

that could be followed up

McElligott 2003

Methods RCT, USA

Participants 20 nurses working at a tertiary care centre

Interventions 1) Experimental: AMMA therapy: 4 weekly 45-minute treatments consisting of circular

digital pressure along particular Chinese energy channels on the head, chest, arms, hands,

feet, abdomen, legs and back. “It is performed while the practitioner is using intent to

remove blockages from the energy channels, as well as pressure on designated ”points“

or areas of the body.” (p. 20)

2) Control: a standardised touch therapy protocol that was: “...designed to sequentially

mimic AMMA treatment. It did not include pressure, intent, or digital motion used in

AMMA Therapy. ”Intent“ is defined as the conscious awareness of being in the present

moment to help facilitate the healing process. In an attempt to control for intent, the

nurses were instructed to hold their hands on certain areas of participants’ bodies and to

count to 60.” (p. 20)

Outcomes VAS of anxiety, blood pressure, heart rate, pulse oximetry, skin temperature

Notes

74Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



McElligott 2003 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “The first 30 names of eligible participants were randomly and

equally divided into control (receiving mock treatments) and

experimental (receiving authentic AMMA treatment) groups.”

(p. 19)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “Three participants from each group withdrew from the study

before receiving treatments. One control group practitioner

withdrew from the study as it began and the four participants in

that group were unable to reschedule with another practitioner.

” (p. 19)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias.

Melchior 1996

Methods RCT,Netherlands

Participants 161 psychiatric nurses in long-stay settings

Interventions 1) Experimental: Support and advice given by nurse managers or quality care co-ordina-

tors: Participants were assigned to patients as primary nurses and given advice by nurse

managers or quality care co-ordinators and they followed a training programme about

communication skills over a year.

2) Control: No intervention

Outcomes MBI

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “Random sampling was used to select 492 nurses to complete

the questionnaires.” (p. 696)
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Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “Two main problems were encountered in this study, namely a

high drop-out rate largely due to job turnover among nurses,

and the imitation of the intervention by the control group.” (p.

697) A total of 51.6% of the participants dropped out during

the study

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Moody 2013

Methods RCT with individual participants, USA

Participants Paediatric oncology staff (50% nurses, 20% physicians); Experimental 23 Control 24;

Men: Experimental 30% Control 8%; Age: not reported; stated to be equal; Experience:

> 10 yrs Experimental 48% Control 46%

Interventions 1) Experimental: 8 weeks of didactic and experiential mindfulness education via a struc-

tured, skills-training course delivered in a group setting at their hospital. The course

included 1 initial 6-hour session; 6 weekly 1-hour follow-up sessions; and a final 3-hour

wrap-up session (15 hours total class time)

2) Control: No intervention

Outcomes MBI; Percieved Stress Scale

Notes Authors provided extra data: SDs of MBI at follow-up: Experimental: EE: 7.67; DP: 3.

54; PA 3.69 Control: EE: 6.39; DP: 4.59; PA: 5.27

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Using a computer-generated random num-

bers schema in blocks of 10

Allocation concealment (selection bias) Unclear risk Participants were stratified according to their

respective professions and randomised to a

mindfulness-based course (intervention) or

no intervention (control)

76Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Moody 2013 (Continued)

Blinding (performance bias and detection

bias)

All outcomes

High risk Study not blinded, outcome self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk All participants reported outcomes

Selective reporting (reporting bias) Low risk All outcomes stated in the Methods reported

Other bias Unclear risk We did not find any indications of other

sources of bias.

Moyle 2013

Methods RCT with individual participants in parallel groups, Australia

Participants Nurses and assistant nurses in dementia care; 100% women; Age 49 yrs ± 11 yrs; > 10

yrs experience 10%; Experimental n = 9 Control n = 10

Interventions 1) Experimental: The intervention was a foot massage delivered by 1 of 2 research

assistants trained by an expert certified therapist in the massage technique. In each session,

participants received a standardised 5-minute massage on each foot (10-minute in total)

, involving the application of light pressure with long, gliding, rhythmical strokes of

the entire foot and ankle, and toe and ankle rotation, flexion and extension [16 - 19].

Unscented Sorbolene (8 - 10 mls) was applied as a lubricant for the massage

2 ) Control: In the silent resting control sessions participants sat silently with their

eyes closed and legs slightly elevated on a beanbag for 10 minutes. A trained research

assistant stayed outside the room for the 10-min period. The purpose of the silent resting

condition was to help isolate whether any observed effects were because of the foot

massage specifically, or because the participant received special attention and had the

opportunity to be away from the work environment for a quiet time

Outcomes Profile of Mood States- Bipolar (POMS-Bipolar); systolic and diastolic blood pressure

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “used a computer program to undertake

the permuted-block randomization pro-

cess, with block sizes set at six”

Allocation concealment (selection bias) Unclear risk Not reported
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Blinding (performance bias and detection

bias)

All outcomes

High risk Provider and participants not blinded.

Outcome self-reported

Incomplete outcome data (attrition bias)

All outcomes

Low risk All participant-outcome data reported

Selective reporting (reporting bias) Low risk No protocol, but all outcomes from

Method section reported

Other bias Unclear risk We did not find any indications of other

sources of bias

Norvell 1987

Methods RCT, USA

Participants 12 respiratory therapists

Interventions 1) Experimental: Stress management programme: 8 weekly group sessions on average

60 minutes and a manual containing homework assignments to be completed between

sessions. Topics covered were deep muscle relaxation, cognitive-behavioural exercises to

identify and examine stressful situations, replacing negative thoughts and emotions with

adaptive rational cognitions, effective communication skills, social support networks and

problem-solving skills, physical fitness, nutrition and weight management and mainte-

nance of behaviour change.

2) Control: No intervention

Outcomes MBI, C-H Inventory of Phys Symptoms, The Hassles Scale, The Uplifts Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “The 12 participating employees were randomly assigned to one

of two conditions: 6 to an 8-week stress management programme

and 6 to a wait-list control group.” (p. 120)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk There were no dropouts because of small sample size
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Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Oman 2006

Methods RCT, USA

Participants 58 staff members (64% nurses, 12% physicians and 24% other) of a large hospital

Interventions 1) Experimental: Eight-Point Program Spiritual Skills Training: 8 weekly 2-hour train-

ing sessions about meditation skills (passage meditation, mantram repetition, slowing

down, focused attention, training the senses, putting others first, spiritual association

and inspirational reading).

2) Control: No intervention

Outcomes Perceived Stress Scale, MBI, Medical Outcomes Study

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Details of randomisation were provided in a separate supplement

to the article: “While participants were completing pretests, in-

dividuals were randomly assigned to treatment (n = 30) or wait-

list control (n = 31). Computer pre-generated 1:1 random as-

signment tables had been prepared by the lead investigator for

each potential number of registering participants, up to 60, for

each session (precise number of registrants could not be antici-

pated). At each session, as participants completed pretests, their

consent forms were rapidly assembled in an arbitrary order and

given sequential numbers by the lead investigator or the main

instructor. The total number of received consent forms dictated

the appropriate random assignment table, which dictated how

to separate the numbered consent forms into two groups.” (p.

S4)

Allocation concealment (selection bias) High risk “Immediately following pretest, participants were informed of

their group assignment. One or two weeks later, those in the

treatment condition began the eight week training, meeting to-

gether in one large group.” (p. S4)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report
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Incomplete outcome data (attrition bias)

All outcomes

Low risk “Selected characteristics of the 58 final participants included in

the intention-to-treat analysis are displayed in Table 1” (p. 715)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Palumbo 2012

Methods RCT, USA

Participants 14 registered or licensed practical female nurses aged 49 years and older who were

currently employed at an academic medical centre full-time or part-time in a staff nurse

position that involved lifting patients

Interventions 1) Experimental: Tai Chi: onsite Tai Chi classes once a week and to practise on their own

for 10 minutes each day at least 4 days per week for 15 weeks. Each Tai Chi class lasted

45 minutes, with 10 minutes of breathing exercises, followed by 30 minutes of Tai Chi

practice, and ended with 5 minutes of visualisation and cool-down exercises.

2) Control: No intervention

Outcomes Nursing Stress Scale, Perceived Stress Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not reported.

Allocation concealment (selection bias) Unclear risk Not reported.

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk 3/14 participants dropped out. No imputation of data

Selective reporting (reporting bias) High risk Only change values were reported

Other bias Unclear risk We did not find any indications of other sources of bias
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Peterson 2008

Methods RCT, Sweden

Participants 131 healthcare workers who scored above the 75th percentile on the exhaustion dimen-

sion of the Oldenburg Burnout Inventory

Interventions 1) Experimental: Reflecting peer-support group: 10 2-hour weekly sessions where par-

ticipants discussed and reflected with colleagues about work-related stress and burnout,

provided mutual support for each other, compared experiences and set individual goals

to find out alternative ways to handle perceived stressful situations. The sessions started

with a short 10-minute guided relaxation.

2) Control: No intervention

Outcomes The General Nordic Questionnaire for Psychological and Social Factors at Work (QPS

Nordic), Oldenburg Burnout Inventory, The Hospital Anxiety and Depression Scale,

The Short Form Health Survey (SF-36)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “The randomization procedure was performed by a statistician

using the Statistical Analysis Software, version 8.2.” (p. 508)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk Altogether 27% of participants dropped out during follow-up

and the reasons for the control group participants leaving were

not known

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Proctor 1998

Methods Cluster-randomised trial, UK

Participants 98 care staff in residential nursing homes

Interventions 1) Experimental: Developing knowledge and skills and individual programme planning:

7 hour-long seminars over a period of 6 months about the theoretical basis of organic

and functional disorders experienced in old age and approaches to care and activities in

residential settings. The second part of the training schedule consisted of weekly visits to
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intervention homes by an experienced psychiatric nurse who trained staff in behavioural

management of residents by developing individual care programmes for them.

2) Control: No intervention

Outcomes The Occupational Stress Indicator, GHQ

Notes Measurements were completed at baseline and immediately following the 6-month in-

tervention

We accounted for the design effect (participants randomised in clusters but analysed as

individuals) by dividing the number of participants by the calculated design effect of 1.

143

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Ten residential care homes and two nursing homes

participated in the study and were matched into pairs

according to size and accreditation status. One of each

pair of homes was then randomised to one of two groups

by computer.” (p. 3)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “There was no survivor effect due to staff attrition on

any of the measures completed; missing data were re-

placed by the last known assessment carried forward.”

(p. 5)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Razavi 1993

Methods RCT, Belgium and France

Participants 72 oncology nurses

Interventions 1) Experimental: a 24-h Psychological Training Program: 8 3-hour sessions weekly in

groups of 6 participants about issues related to patient care, healthcare professionals’

problems and family care. Each session began with a case presentation (75 mins) and was

followed by a role-playing exercise with videotaped feedback (75 mins). The role-playing

exercises were themed: information during the diagnostic phase, pain control, support
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during chemotherapy, euthanasia request, healthcare professional-family collusion and

family problems. The last session included a presentation of theoretical information and

and assessment of the programme.

2) Control: No intervention

Outcomes The Nursing Stress Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk ”A randomised group design was used in which nurse can-

didates for a P.T.P [psychological training program] were

allocated to a P.T.P. group or to a 4-month waiting list

group. Subjects were randomised separately in the different

institutions in order to allocate 6 subjects to the training

program and 6 subjects to the waiting list in each consecu-

tive group of 12 eligible subjects in an institution. (p. 1858)

Allocation concealment (selection bias) Low risk “The randomised interventions were indicated by opening

a sealed envelope once subjects satisfied the inclusion cri-

teria of the study” (p. 1858)

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “After initial contact one subject was unable to continue

participation in the training. Two subjects belonging to the

waiting list group and one to the trained group refused to

participate in the role-playing exercise. These subjects were

excluded from the data analysis.” (p. 1860)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Redhead 2011

Methods RCT, UK

Participants 42 nurses working in a low-secure mental health unit (LSU). Inclusion criteria: working

on the LSU for a minimum of 35 hours and having direct contact with service users.

Exclusion criteria: having been previously trained in Psychosocial Intervention

“A total of 79 nursing staff worked on the LSU. Forty-two (58%) volunteered to par-

ticipate in the study and provided informed consent. Of the remaining 37 staff, none
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actively refused but eight were on sick leave, 23 were unable to be released by their man-

agers to attend the training and six were excluded as they had previously been trained in

PSI.” (p. 61)

“There were no signi cant differences at baseline between the experimental and control

groups in terms of age, gender, clinical area or quali cation.” (p. 62)

Interventions 1) Experimental: Psychosocial intervention training (12 qualified and 10 unqualified

nurses). “Nurses allocated to the experimental group attended a PSI [Psychosocial Inter-

vention] training programme which was delivered in a meeting room within the LSU.

As the learning outcomes for qualified and unqualified staff were different, they were

trained on separate courses. The training programme for qualified staff consisted of 16

half-day sessions delivered over 8 months. The content covered a broad range of PSI

including cognitive behavioural approaches for managing symptoms...” “ The training

for unqualified staff was delivered in 8 half-day sessions and focused on understanding

symptom related behaviours, relationship formation and helping services users to cope

with symptoms...” “Teaching sessions were supplemented by small group supervision...

” (p. 61)

2) Control: No intervention control (9 qualified and 11 unqualified nurses)

Outcomes The MBI

Notes From reference list: Doyle 2007 - check for inclusion

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “A randomized controlled design was adopted with nurses who

volunteered to participate being allocated to either the experi-

mental PSI training group or a waiting list control group.” (p.

60)

Allocation concealment (selection bias) Unclear risk Not reported if group allocation was concealed

Blinding (performance bias and detection

bias)

All outcomes

High risk Participants could not be blinded regarding group allocation.

Also as outcome measurement was by self report, there was no

blinding

Incomplete outcome data (attrition bias)

All outcomes

Low risk Apparently no participants were lost to follow-up

Selective reporting (reporting bias) Low risk The authors report all results for outcome measures listed in the

Methods section

Other bias Unclear risk We did not find any indications of other sources of bias
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Reynolds 1993

Methods RCT, UK

Participants 62 health service workers

Interventions 1) Experimental: Stress Management Training (SMT): 6 weekly 2-hour sessions of di-

dactic learning, practice of techniques, group exercises and discussion. Topics covered

were: nature, signs, causes and symptoms of stress, progressive muscular relaxation, rela-

tionship difficulties at home and work, assertiveness techniques, cognitive appraisal and

reappraisal, time-management and goal-setting skills and emotions and seeking social

support.

2) Control: No intervention

Outcomes General Health Questionnaire (GHQ-12) used to obtain a score labelled psychological

distress

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “The main features of the overall study design include random

allocation of groups to receive SMT either immediately or after

a waiting period.” (p. 329)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk Only the data for those participants (62/92) who had completed

the full set of assessment questionnaires were used in the analyses

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Romig 2012

Methods Controlled before-and-after study, USA

Participants ICU nurses, Experimental n = 27 (out of 70) Control n = 11 (out of 65), age, experience,

gender not reported

Interventions 1) Experimental: Introduction of tele-medicine: remote access to more patients by 1

physician and 1 nurse tele-ICU, 11 week experiment

2) Control: no intervention
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Outcomes Safety attitudes Questionnaire contains questions about burn out such as ’I feel burnout

by my work’

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Not randomised

Allocation concealment (selection bias) High risk No allocation concealment

Blinding (performance bias and detection

bias)

All outcomes

High risk No blinding of providers or participants; out-

come self-reported

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Small number of all staff participated in ques-

tionnaires

Selective reporting (reporting bias) Unclear risk All outcomes that were in the Methods sec-

tion are reported

Other bias Unclear risk We did not find any indications of other

sources of bias

Rowe 2006

Methods RCT, USA

Participants 108 healthcare professionals (42 nurses, 24 hospital/clinical staff, 10 physicians/surgeons,

15 administrators, 9 psychologists/counselors/social workers and 8 health educators)

Interventions 1) Experimental 1: Stress management/adaptive coping training: 6 weekly 90-minute

sessions. Purpose of sessions was to develop problem-focused strategies when addressing

problems that generally have solutions and emotion-focused strategies when solutions

are not available. Participants practised employing these strategies in small groups (6 - 8

people) on real-life problems faced recently in the work environment.

2) Experimental 2: Stress management/adaptive coping training, with 1-hour refresher

sessions at 5 months, 11 months and 17 months

3) Control: No intervention

Outcomes MBI, Stress Assessment Inventory, State-Trait Anxiety Inventory

Notes

Risk of bias
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Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Of those willing, approximately 40% (N=126) were randomly

selected and assigned to 3 groups...” (p. 606)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk No imputation used or last observation carried forward

Selective reporting (reporting bias) Low risk Only MBI measured and reported at each follow-up point but

the author explained when contacted that this was always the

plan

Other bias Unclear risk We did not find any indications of other sources of bias

Saganha 2012

Methods RCT with individual participants, Portugal

Participants Physiotherapists scoring more than 26 on Emotional Exhaustion subscale of MBI out

of 106 screened with MBI, and not familiar with Qigong; Experimental n = 8 Control

n = 8

Interventions 1) Experimental: Qigong exercise: posture, breathing and mind focus; classes 20 min/

day 1 week; self treatment 2X / day 2 weeks, total 3 weeks

2) Control: Waiting list for 3 weeks; after that they got the treatment as well

Outcomes MBI

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “the design was a prospective randomized

controlled study”

Allocation concealment (selection bias) Unclear risk “the design was a prospective randomized

controlled study”

87Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Saganha 2012 (Continued)

Blinding (performance bias and detection

bias)

All outcomes

High risk Providers and participants not blinded;

outcome self-reported

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Outcomes for all participants reported

Selective reporting (reporting bias) Unclear risk Baseline data not reported for the RCT

group only

Other bias Unclear risk We did not find any indications of other

sources of bias

Salles 2013

Methods RCT with individual participants, USA

Participants Resident surgeons in various specialties, Experimental n = ? Control n = ?, n = 35 total

Interventions 1) Experimental: Reading about challenges that seniors had faced as part of the training

programme

2) Control: Reading about ethical issues that seniors had faced

Outcomes Burn-out

Notes Author did not respond to inquiries

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “We utilized a randomized, controlled trial..

”

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Not reported

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not reported

Selective reporting (reporting bias) Unclear risk Not clear if these were all outcomes

Other bias Unclear risk Abstract only with information missing; au-

thors have not replied to inquiries
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Schrijnemaekers 2003

Methods Cluster-randomised trial, Netherlands

Participants 300 professional caregivers in homes for elderly persons

Interventions 1) Experimental: Emotion-oriented care training, clinical lessons and supervision meet-

ings: 1-hour clinical lesson, 6-day training programme with 4 days at a 2-week interval

and last 2 days at a 4-week interval. The participants were taught about the dementia

syndrome and various care models for communicating with elderly people with dementia

(e.g. reality orientation, validation and reminiscence), inequality of the resident-caregiver

relation, understanding the residents’ perception of the environment and the attitude

and (non-)verbal communication of staff towards the resident. Intervention homes also

received 3 half-day supervision meetings to support the implementation of emotion-

oriented care.

2) Control: No intervention

Outcomes MBI, Job satisfaction

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Randomization was performed on the level of

homes. ...within each pair, one home was ran-

domly assigned to the intervention or control

group, and the home was assigned to the alter-

nate state.” (p. S51)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “Missing values on items that were part of a

scale or subscale were replaced according to the

”mean value of valid subtests“ principle (i.e.

replacement by the mean value calculated from

the valid item scores of the [sub-] scale obtained

for the same subject at the same time point).

This replacement strategy was only used if less

than 25% of the items of a scale or subscale

had missing values.” (p. S52)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other

sources of bias
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Shapiro 2005

Methods RCT, USA

Participants 38 healthcare professionals including physicians, nurses, social workers, physical thera-

pists and psychologists

Interventions 1) Experimental: Mindfulness-Based Stress Reduction programme: 8 weekly 2-hour

training sessions about employing the techniques involved in sitting meditation, body

scan, hatha yoga, 3-minute breathing space (a “minimeditation”) and a “loving kindness”

meditation.

2) Control: No intervention

Outcomes MBI, Perceived Stress Scale, Brief Symptom Inventory

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Participants were randomly assigned to an 8-week MBSR group

or a wait-list control group.” (p. 167)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

Unclear risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk “Owing to the pilot nature of this study and the small sample size,

we did not perform intention-to-treat analyses but compared

only those participants who did not drop out” (p. 169)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Sood 2011

Methods RCT, USA

Participants 40 physicians working at Mayo Clinic Rochester

”Inclusion criteria were: (1) being a faculty member of the DOM and (2) being able

and willing to participate. Exclusion criteria were: (1) recent (within the past 6 months)

psychotic episode or (2) clinically significant acute unstable neurological, psychiatric,

hepatic, renal, cardiovascular, or respiratory disease that prevented participation in the

study.“ (p. 859)

”Mean age of the participants in the active arm (46.8 ± 8.3 years) was comparable to the

control arm (50.2 ± 5.7 years). Gender distribution was comparable across the two arms
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Sood 2011 (Continued)

(55% vs 50% males in the active and control arm, respectively).“ (p. 859)

Interventions 1) Experimental: Stress Management and Resiliency Training (SMART) programme (n

= 20). ”The study intervention was a single 90-min session training in the SMART

program. The SMART program has been adapted from Attention and Interpretation

Therapy (AIT). AIT is a structured therapy developed at the Mayo Clinic to decrease

stress and enhance resilience. AIT addresses two aspects of human experience, attention

and interpretation.“ ”AIT guides learners to delay judgment and pay greater attention

to the novelty of the world. Complementing attention training is instruction to help

participants direct their interpretations away from fixed prejudices toward a more flexible

disposition while cultivating skills such as gratitude, compassion, acceptance, forgiveness,

and higher meaning.“ ” Participants were also offered an optional 30-60 min follow-up

session depending on individual needs. (p. 859)

2) Control: No intervention control (n = 20)

Outcomes Perceived Stress Scale, Smith Anxiety Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “After obtaining the informed consent, physicians were ran-

domly assigned to one of two groups - an active arm or a wait-

list control arm.” (p. 859)

Allocation concealment (selection bias) Unclear risk The authors do not report if they concealed allocation

Blinding (performance bias and detection

bias)

All outcomes

High risk Participants could not be blinded regarding group allocation.

Also as outcome measurement was by self report, there was no

blinding

Incomplete outcome data (attrition bias)

All outcomes

Low risk Apparently there were no dropouts

Selective reporting (reporting bias) Low risk The authors report all results for outcome measures listed in the

Methods section

Other bias High risk “Eight participants (all in the control arm) declined to partici-

pate after randomization and prior to filling out any assessments

because of scheduling issues” (p. 860)

91Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Stanton 1988

Methods RCT, Australia

Participants 40 trained hospital nurses who complained being overstressed

Interventions 1) Experimental: Ego-enhancement training: 1 50-minute session and 3 20-minute ses-

sions 1 week apart of training in the techniques of: physical relaxation, mental calmness,

disposing of “rubbish”, removal of a barrier and enjoyment of a special place.

2) Control: No intervention

Outcomes Stress Profile

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “In the first stage of the experiment the nurses were matched on

their Profile scores, one member of each pair being allocated at

random to either a non-treatment control group or an experi-

mental group experiencing four treatment sessions” (p. 318)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk It is unclear if any participants dropped out

Selective reporting (reporting bias) Low risk Only 1 outcome measure used and reported

Other bias Unclear risk We did not find any indications of other sources of bias

Tsai 1993

Methods RCT, Taiwan

Participants 137 nurses

Interventions 1) Experimental: Training about stress at work, relaxation, breathing, imagery and med-

itation: 1 90-minute session in each of 2 weeks and 1 follow-up session in the 5th week.

Training covered: sources of stress at work, relaxation as a coping method and medita-

tion including breathing exercise and imagery that emphasised the underlying cognitive

process of meditation.

2) Control: Traditional in-service education about theory analysis
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Tsai 1993 (Continued)

Outcomes Nurse Stress Checklist, Chinese General Health Questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “For each unit, a coin was thrown to select which nurse from

this unit would be assigned to either the experimental or control

group.” (p. 56)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk It is unclear if any participants dropped out

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Uchiyama 2013

Methods Cluster-RCT of hospital wards, Japan

Participants Nurses (n = 434) in 24 units in 2 general hospitals ; Experimental: 11 units with 183

nurses; Control: 13 units with 218 nurses; Gender: all women; Age: Experimental: 33

yrs ± 10 yrs; Control: 32 yrs ± 9 yrs Experience: Experimental: 11 yrs ± 8 yrs; Control:

10 yrs ± 9 yrs

Interventions 1) Experimental: Participatory psychosocial work environment improvement pro-

gramme with varying elements over 6 months per unit; first 3 months development, last

3 months implementation

2) Control: No intervention

Outcomes CES-Depression, Job Content Questionnaire, Effort Reward Imbalance-Questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Uchiyama 2013 (Continued)

Random sequence generation (selection

bias)

Unclear risk Randomisation of the intervention group and

the wait list control group was conducted at

the unit level after stratification by hospital and

department nature (outpatient/inpatient) and

carried out by a person who was not involved

in the intervention or evaluation

Allocation concealment (selection bias) Unclear risk See above; not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Providers and participants not blinded; out-

come self-reported

Incomplete outcome data (attrition bias)

All outcomes

Low risk Experimental: 168/183 = 91% follow-up; Con-

trol: 193/218 = 89% follow-up

Selective reporting (reporting bias) Low risk No protocol but all outcomes from Methods

reported

Other bias Unclear risk We did not find any indications of other sources

of bias

Von Baeyer 1983

Methods Cross-over study, Canada

Participants 14 nurses in a burn treatment unit

Interventions 1) Experimental: Cognitive-behavioural stress management training: 3 individual 1-hour

sessions over a period of 5 - 8 days with a minimum of 2 days and a maximum of 5 days

between sessions. Topics covered in the 1st session were: a conceptualisation of stress,

situational stressors, psychological appraisal and physiological arousal. This was followed

by training in relaxation and deep breathing. In the 2nd session participants were taught

cognitive strategies for reducing stress (e.g. thought stopping, attention diversion and

engaging in coping self-statements). In the 3rd session the trainer modelled the use of

stress management techniques in a role-played burn treatment situation. Participants

were also given a 4-page outline of stress management techniques to read.

2) Control: No intervention

Outcomes STAI

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Von Baeyer 1983 (Continued)

Random sequence generation (selection

bias)

Unclear risk “Subjects were randomly assigned to one of two groups.”

(p. 115)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “One nurse chose not to attend the third session of stress

management training, but all fourteen subjects were in-

volved in data collection procedures throughout the forty-

three day study period.” (p. 114)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

West 1984

Methods RCT, USA

Participants 60 acute care hospital nurses

Interventions 1) Experimental: 4 weeks of Stress Inoculation (SI) training divided as:

i) Education-only group (Ed) weekly 30-minute sessions of information about anxiety,

stress and coping skills and practice of self-monitoring of stress producing events (n =

12)

ii) Education + coping skills group (CS), 4 weekly 60-minute sessions including educa-

tion plus CS. CS: relaxation training, assertive skill training, cognitive restructuring and

time-management instruction (n = 12)

iii) Education + exposure group (Ex) 4 weekly 60-minute including education plus

simulated stress-producing situations via role play (n = 12)

iv) Education + coping skills + exposure group (SI) 60-minute sessions twice a week

during 4 weeks including all the above (n = 12)

2) Control: No intervention (n = 12)

Outcomes MBI (used frequency and intensity separately for each subscale); we used Emotional

Exhaustion intensity scores. Job-Related Tension Index, Life Satisfaction Index, STAI,

Rathus Assertiveness Schedule, systolic and diastolic blood pressure

Notes Results are only presented for the group including CS (n = 24) versus education plus no-

intervention (n = 24)

Risk of bias

Bias Authors’ judgement Support for judgement
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West 1984 (Continued)

Random sequence generation (selection

bias)

Unclear risk “...60 registered nurses... were stratified on the basis of work

shift and randomly assigned to 1 of 6 counselors and one of five

treatment conditions.” (p. 212)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

Low risk “No subject attrition occurred at posttesting.” (p. 213)

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Yamagishi 2008

Methods RCT, Japan

Participants 60 shift work nurses

Interventions 1) Experimental: Web-based career identity training: 1 60-minute training session that

covered the definition of career identity, cognition of participants’ own career identity,

characteristics of nurses’ career identity and career goal management and planning.

2) Control: No intervention

Outcomes Brief Job Stress Questionnaire

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “The 60 participants were randomly allocated into the interven-

tion and control groups by the hospital” (p. 191)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

All outcomes

High risk Not possible, self report

Incomplete outcome data (attrition bias)

All outcomes

High risk 60 nurses were randomised to intervention and control and af-

ter 3 weeks at post-intervention measurement only 36 (60%)
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Yamagishi 2008 (Continued)

remained

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

Yazdani 2010

Methods RCT, Iran

Participants 76 nursing students

“The study population included all male and female nursing students who were studying

in Isfahan Nursing and Midwifery university in 2010-2011, in the second and third

years (third, fourth, fifth and sixth semesters). 72 [sic] students were randomly assigned

to two groups using the list of students studying in the second and third year in 2010-

2011 and based on the odd and even numbers.” (p. 210)

“The groups were heterogeneous in terms of gender...” (p. 210)

Interventions 1) Experimental: Stress management training (n = 38).

“[F]irst group (n=38) trained stress management training program (8 two hours sessions,

twice a week). And second group (n = 38) did not received [sic] training.” (p. 210) The

stress management program consisted of: information about stress, gradual muscle re-

laxation and its implementation with mental imagery, consequences and physical symp-

toms of stress, relaxation and imagery and training and diaphragm breathing practices,

linking thoughts and emotions and familiarity with cognitive errors, discussion about

relaxation exercises and replacement of logical thoughts and personal stress management

program

2) Control: no intervention (n = 38)

Outcomes DASS-42: Depression, Anxiety and Stress Scale

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk “...students were randomly assigned to two groups using the list

of students studying in the second and third year in 2010-2011

and based on the odd

and even numbers.” (p. 210)

Allocation concealment (selection bias) Unclear risk Not reported if group allocation was concealed

Blinding (performance bias and detection

bias)

All outcomes

High risk Participants could not be blinded regarding group allocation.

Also as outcome measurement was by self report, there was no

blinding
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Yazdani 2010 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk It is difficult to tell if some participants were lost to follow-up or

not as the authors give three separate numbers for the amount

of participants. “This study was a parallel -group randomized

quasi-experimental trial...on 68 Bs nursing students.”, “ 72 stu-

dents were randomly assigned...” and “Finally seventy-six sub-

jects elected among them.” (p. 210)

Selective reporting (reporting bias) Low risk The study had only one outcome and its results are all reported

Other bias Unclear risk We did not find any indications of other sources of bias

Yung 2004

Methods RCT, China

Participants 65 nurse managers

Interventions 1) Experimental 1: Cognitive relaxation: participants were asked to imagine the relaxation

of different muscle groups.

2) Experimental 2: Stretch-release relaxation: training guided by the model of Stretch

Relaxation developed by Carlson and Collins (1990) which focused on the stretching

and relaxation of muscle groups. Unlike the popular progressive relaxation exercise which

involves the tensing and relaxing of muscle groups, stretch-release relaxation is less stren-

uous. Muscle relaxation exercise, based upon the stretching of muscle groups, incorpo-

rates the beneficial effects of muscle sensation contrast with accompanied reductions in

muscle activity from the stretch procedure resulting in relaxation.

3) Control: No intervention

Outcomes C-STAI, C-GHQ

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Of the 65 participants, 35 were randomly assigned to the exper-

imental condition and the remaining 30 were put to the control

condition. Subsequently, the 35 subjects assigned to the experi-

mental condition were randomly allocated to the stretch-release

relaxation (n = 17) and cognitive relaxation (n = 18) groups.”

(p. 256)

Allocation concealment (selection bias) Unclear risk Not reported

Blinding (performance bias and detection

bias)

High risk Not possible, self report
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Yung 2004 (Continued)

All outcomes

Incomplete outcome data (attrition bias)

All outcomes

Low risk “All participants including the TC [test control] group were

assessed again in a follow-up session after 1 month.” (p. 258)

We assume this means that there were no dropouts

Selective reporting (reporting bias) Low risk All outcomes reported

Other bias Unclear risk We did not find any indications of other sources of bias

4DKL: De Vierdimensionale Klachtenlijst (Four Dimensional Symptom Questionnaire - 4DSQ)

BDI: Beck Depression Inventory

DP: Depersonalisation

EE: Emotional Exhaustion

EMH: e-mental health

GHQ: General health questionnaire

ICU: intensive care unit

LSU: low-secure unit

MBI: Maslach burnout inventory

MPSS-R: Medical Personnel Stress Survey-Revised

PA: Personal Accomplishment (lack of )

POMS: Profile of Mood States

RCT: randomised controlled trial

SCL-90-R: Symptom Checklist 90 Revised

STAI: State-trait anxiety inventory

VAS: visual analogue scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Andersen 2010 The study is uncontrolled.

Baldelli 2004 The intervention is primarily aimed at demented patients at a care home and not the staff caring for them,

although the effects were measured also for the latter

Bay 2010 The study does not employ a primary outcome measure of stress or burnout

Beddoe 2004 The study is uncontrolled.

Bormann 2006 The study is uncontrolled.

Bost 2006 The study does not employ a primary outcome measure of stress or burnout
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(Continued)

Bourbonnais 2006a The study is non-randomised by design and the intervention is directed at persons or the person/work

interface

Bourbonnais 2006b There is no intervention aimed at preventing or treating stress or burnout

Brinkborg 2011 There is no intervention aimed at preventing or treating stress or burnout

Bruneau 2004 The study is uncontrolled.

Cohen 2005 The study is uncontrolled.

Cooke 2007 The study is uncontrolled.

Cuneo 2011 The study is uncontrolled.

Cutshall 2011 The study is uncontrolled.

Cámara Conde 2009 There is no intervention aimed at preventing or treating stress or burnout

Davis 2005 The study is uncontrolled.

Diaz-Rodriguez 2011a Participants were diagnosed with burnout.

Diaz-Rodriguez 2011b Participants were diagnosed with burnout.

Drain 1991 The participants of the study are not healthcare personnel or nursing students with clinical duties

Dunn 2007 The study is non-randomised by design.

Edmonds 2012 The study is non-randomised by design. In the first wave all participants received intervention. In the

second wave half were randomised to receive a booster session

Elo 2000 The study is uncontrolled.

Freedy 1994 The study is non-randomised by design.

Galantino 2005 The study is uncontrolled.

Gorter 2001 The study is non-randomised by design.

Holt 2006 The study is non-randomised by design and the intervention is directed at persons or the person/work

interface

Isaksson Rø 2008 The study is non-randomised by design.

Isaksson Rø 2010 The study is non-randomised by design.
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(Continued)

Italia 2008 The study is non-randomised by design.

Johansson 1991 The participants are nursing students but do not have clinical duties

Ju 2006 There is no intervention aimed at preventing or treating stress or burnout

Kendall 2005 The study is uncontrolled.

Keyes 1988 The study is non-randomised by design.

Koivu 2012 The study is non-randomised by design.

Kushnir 1994 The study is uncontrolled.

Kushnir 1998 The study is non-randomised by design. The measurements in the comparison group were done a year

later than in the intervention group

Lai 2012 The study does not employ a primary outcome measure of stress or burnout

Lewis 1990 The study is uncontrolled.

McCue 1991 The study is non-randomised by design.

Michie 1992 The study is uncontrolled.

Michie 1994 The study is non-randomised by design and the intervention is directed at persons or the person/work

interface

Moeini 2011 The study is non-randomised by design.

Murphy 1983 The study is non-randomised by design.

Newsome 2010 The study is uncontrolled.

Newton 2006 The study is uncontrolled.

Nhiwatiwa 2003 The participants were victims of assault and deemed not healthy as per inclusion criteria

Nooryan 2011 The study is non-randomised by design.

Nooryan 2012 The study is non-randomised by design.

Orly 2011 The study is non-randomised by design.

Ortega Ruiz 2008 The study is uncontrolled.

Panda 2010 The study is non-randomised by design.
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(Continued)

Pemberton 2008 The study is uncontrolled.

Petterson 1998 The study is non-randomised by design and the intervention is directed at persons or the person/work

interface

Petterson 2006 The study is uncontrolled.

Pipe 2009 The study does not employ a primary outcome measure of stress or burnout

Poulin 2008 The study is non-randomised by design.

Prasad 2011 The study is uncontrolled.

Ridge 2011 There is no intervention aimed at preventing or treating stress or burnout. The article only presents the

design of an intervention and not an assessment of its implementation

Russler 1991 The participants are nursing students but do not have clinical duties

Saadat 2012 The study does not employ a primary outcome measure of stress or burnout

Salyers 2011 The study is non-randomised by design.

Sarid 2010 The study is uncontrolled.

Schaufeli 1995 The study is uncontrolled.

Shanafelt 2014 The study is non-randomised by design.

Sharif 2004 The participants are nursing students but do not have clinical duties

Sharif 2013 The study does not employ a primary outcome measure of stress or burnout

Tang 2010 The study is uncontrolled.

Taylor 2001 The study does not employ a primary outcome measure of stress or burnout

Te Brake 2001 The study is non-randomised by design.

Van Dierendonck 1998 The study is non-randomised by design.

Villani 2011 The study does not employ a primary outcome measure of stress or burnout

Villani 2012 The study does not employ a primary outcome measure of stress or burnout

Wassel 1993 The study is uncontrolled.

Wetzel 2011 There is no intervention aimed at preventing or treating stress or burnout
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(Continued)

Winefield 1998 The study is uncontrolled.

Yamagishi 2007 The study is uncontrolled.

Yong 2011 The study is non-randomised by design.

Young 2001 The study is non-randomised by design and the intervention is directed at persons or the person/work

interface

Zimber 2001 The study is non-randomised by design and the intervention is directed at persons or the person/work

interface

Characteristics of studies awaiting assessment [ordered by study ID]

Khaghanizadeh 2008

Methods Comparative study

Participants Nurses

Interventions Imagery?

Outcomes MBI

Notes in Persian awaiting translation

Ruehl 2013

Methods RCT

Participants nurses

Interventions CBT

Outcomes

Notes dissertation

CBT: Cognitive behavioural training

MBI: Maslach burnout inventory
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Characteristics of ongoing studies [ordered by study ID]

Gomez-Gascon 2013

Trial name or title ClinicalTrials.gov Identifier: NCT01870154

Methods RCT

Participants Primary care health professionals

Interventions Education about burnout

Outcomes MBI-EE

Starting date ?

Contact information Gomez-Gascon, Tomas

Notes Spain

Niks 2013

Trial name or title DISCovery

Methods Controlled before-and-after study

Participants Health Care Workers

Interventions Organisational changes

Outcomes MBI among many others

Starting date

Contact information i.m.w.niks@tue.nl

Notes

Spoor 2010

Trial name or title Direct Project

Methods Controlled before-and-after study

Participants 8 wards with nursing home staff

Interventions Interventions to increase job resources and recovery opportunities and performance outcomes in nursing

homes

104Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Spoor 2010 (Continued)

Outcomes Job-related health, well-being,

Starting date 2010?

Contact information e.m.b.spoor@tue.nl

Notes Netherlands

EE: emotional exhaustion

MBI: Maslach burnout inventory
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D A T A A N D A N A L Y S E S

Comparison 1. Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any Stress-related Outcome

(follow-up up to 1 month)

7 332 Std. Mean Difference (IV, Random, 95% CI) -0.27 [-0.66, 0.13]

1.1 Cognitive-behavioural

intervention only vs. no

intervention

4 248 Std. Mean Difference (IV, Random, 95% CI) -0.25 [-0.60, 0.11]

1.2 Cognitive-behavioural

intervention and relaxation vs.

no intervention

3 84 Std. Mean Difference (IV, Random, 95% CI) -0.45 [-1.61, 0.70]

2 Any Stress-related Outcome

(follow-up 1 - 6 months)

8 549 Std. Mean Difference (IV, Random, 95% CI) -0.38 [-0.59, -0.16]

2.1 Cognitive-behavioural

intervention only vs. no

intervention

6 439 Std. Mean Difference (IV, Random, 95% CI) -0.28 [-0.47, -0.09]

2.2 Cognitive-behavioural

intervention and relaxation vs.

no intervention

2 110 Std. Mean Difference (IV, Random, 95% CI) -0.78 [-1.38, -0.18]

3 Any Stress-related Outcome

(follow-up more than 6

months)

2 157 Std. Mean Difference (IV, Fixed, 95% CI) -1.04 [-1.37, -0.70]

3.1 Cognitive-behavioural

intervention with or without

relaxation vs. no intervention

2 157 Std. Mean Difference (IV, Fixed, 95% CI) -1.04 [-1.37, -0.70]

4 State-Trait Anxiety Inventory

(follow-up up to 1 month)

3 Mean Difference (IV, Random, 95% CI) Subtotals only

4.1 CBT and relaxation vs. no

intervention State Anxiety

3 135 Mean Difference (IV, Random, 95% CI) -11.07 [-18.39, -3.

75]

4.2 CBT and relaxation vs. no

intervention Trait Anxiety

3 135 Mean Difference (IV, Random, 95% CI) -8.36 [-10.02, -6.70]

5 State-Trait Anxiety Inventory

(follow-up 1 - 6 months)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5.1 CBT and relaxation vs. no

intervention State Anxiety

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.2 CBT and relaxation vs. no

intervention Trait Anxiety

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 General Health Questionnaire

(follow-up up to 1 month)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 CBT and relaxation vs. no

intervention

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 2. Cognitive-behavioural intervention vs. non-stress management intervention (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any stress scale (follow-up 1 - 6

months)

2 83 Std. Mean Difference (IV, Random, 95% CI) -0.54 [-1.16, 0.08]

2 Any stress scale (follow-up more

than 6 months)

1 Std. Mean Difference (IV, Random, 95% CI) Totals not selected

3 Anxiety (follow-up 1 - 6 months) 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 CBT vs. passive support

by a psychologist

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 3. Relaxation vs. no intervention (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any stress outcome (follow-up

up to 1 month)

4 97 Std. Mean Difference (IV, Random, 95% CI) -0.48 [-0.89, -0.08]

1.1 Physical relaxation

(follow-up up to 1 month)

4 97 Std. Mean Difference (IV, Random, 95% CI) -0.48 [-0.89, -0.08]

2 Any stress outcome (follow-up 1

- 6 months)

12 521 Std. Mean Difference (IV, Random, 95% CI) -0.49 [-0.78, -0.21]

2.1 Mental relaxation 6 205 Std. Mean Difference (IV, Random, 95% CI) -0.50 [-1.15, 0.15]

2.2 Physical relaxation 6 316 Std. Mean Difference (IV, Random, 95% CI) -0.47 [-0.70, -0.24]

3 Any stress outcome (follow-up

more than 6 months)

1 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Mental relaxation 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 State Anxiety (follow-up 1 - 6

months)

1 66 Mean Difference (IV, Fixed, 95% CI) -7.79 [-11.24, -4.34]

4.1 Mental relaxation vs. no

intervention

1 33 Mean Difference (IV, Fixed, 95% CI) -8.74 [-13.94, -3.54]

4.2 Physical relaxation vs. no

intervention

1 33 Mean Difference (IV, Fixed, 95% CI) -7.04 [-11.65, -2.43]

5 Trait Anxiety (follow-up 1 - 6

months)

1 66 Mean Difference (IV, Fixed, 95% CI) -1.09 [-4.53, 2.36]

5.1 Mental relaxation vs. no

intervention

1 33 Mean Difference (IV, Fixed, 95% CI) -2.41 [-6.93, 2.11]

5.2 Physical relaxation vs. no

intervention

1 33 Mean Difference (IV, Fixed, 95% CI) 0.75 [-4.58, 6.08]

6 General Health (follow-up 1 - 6

months)

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

6.1 Mental relaxation vs. no

intervention

1 33 Mean Difference (IV, Fixed, 95% CI) -7.10 [-11.39, -2.81]

6.2 Physical relaxation vs. no

intervention

2 70 Mean Difference (IV, Fixed, 95% CI) -3.22 [-6.53, 0.08]
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Comparison 4. Relaxation vs. other intervention (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any stress outcome 4 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Mental relaxation training

vs. training on theory analysis

(follow-up 1 - 6 months)

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Mental relaxation vs.

relaxing in a chair (follow-up to

1 month)

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Physical relaxation vs.

break (follow-up to 1 month)

2 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Any anxiety outcome 1 Std. Mean Difference (IV, Random, 95% CI) Totals not selected

2.1 AMMA touch therapy vs.

touch therapy without intent

(follow-up to 1 month)

1 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 General Health Questionnaire 1 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Physical relaxation

training vs. training on theory

analysis (follow-up 1 - 6

months)

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 5. Organisational intervention vs. no intervention (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any stress-related outcome

(follow-up up to 1 month)

3 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Support 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Communication skills 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Special Care RCTs 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Any stress-related outcome RCTs

(follow-up 1 - 6 months)

5 Std. Mean Difference (IV, Fixed, 95% CI) Subtotals only

2.1 Working conditions RCTs 2 525 Std. Mean Difference (IV, Fixed, 95% CI) -0.12 [-0.30, 0.05]

2.2 Special Care RCTs 1 71 Std. Mean Difference (IV, Fixed, 95% CI) -0.13 [-0.60, 0.33]

2.3 Support RCTs 2 952 Std. Mean Difference (IV, Fixed, 95% CI) 0.07 [-0.09, 0.23]

3 Any stress-related outcome

(follow-up more than 6

months)

4 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

3.1 Working conditions RCTs 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 Working conditions CCTs 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.3 Special Care RCTs 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.4 Support RCTs 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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4 The Short Form Health Survey

(SF-36) (follow-up more than

6 months)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

Comparison 6. Organisational intervention vs. other intervention (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any stress-related outcome

(follow-up up to 1 month)

1 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Special care vs. usual

training and support RCTs

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Any stress-related outcome

(follow-up 1 - 6 months)

1 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Support vs. feedback only

RCTs

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Any stress-related outcome

(follow-up more than 6

months)

2 Std. Mean Difference (IV, Fixed, 95% CI) Subtotals only

3.1 Shorter vs longer working

schedules RCTs

2 180 Std. Mean Difference (IV, Fixed, 95% CI) -0.55 [-0.84, -0.25]

4 General Health Questionnaire

(total score)

2 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4.1 Support vs. feedback

RCTs (follow-up 1 - 6 months)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.2 Special care vs. general

training RCTs (follow-up more

than 6 months)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 7. Cognitive-behavioural intervention vs. no intervention (MD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maslach Burnout Inventory

(follow-up up to 1 month)

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

1.1 Emotional exhaustion 2 158 Mean Difference (IV, Fixed, 95% CI) -2.01 [-3.34, -0.68]

1.2 Depersonalisation 2 158 Mean Difference (IV, Fixed, 95% CI) -1.35 [-2.33, -0.36]

1.3 Personal accomplishment

(lack of )

2 158 Mean Difference (IV, Fixed, 95% CI) 0.16 [-1.21, 1.54]

2 Maslach Burnout Inventory

(follow-up 1 to 6 months)

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

2.1 Emotional exhaustion 2 128 Mean Difference (IV, Fixed, 95% CI) -2.13 [-3.77, -0.49]

2.2 Depersonalisation 2 142 Mean Difference (IV, Fixed, 95% CI) -0.47 [-1.53, 0.59]
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2.3 Personal accomplishment

(lack of )

2 143 Mean Difference (IV, Fixed, 95% CI) -0.62 [-1.83, 0.59]

Comparison 8. Cognitive-behavioural intervention and relaxation vs. no intervention (MD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maslach Burnout Inventory

(follow-up up to 1 month)

2 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Emotional Exhaustion 2 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Personal Accomplishment

(lack of )

2 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 9. Cognitive-behavioural intervention vs. other intervention (MD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maslach Burnout Inventory

(follow-up more than 6

months)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Emotional Exhaustion 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Depersonalisation 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Personal Accomplishment

(lack of )

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 10. Relaxation vs. no intervention (MD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maslach Burnout Inventory

(follow-up 1 - 6 months)

4 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Emotional Exhaustion 4 137 Mean Difference (IV, Random, 95% CI) -1.06 [-5.98, 3.87]

1.2 Depersonalisation 4 137 Mean Difference (IV, Random, 95% CI) -1.03 [-2.70, 0.64]

1.3 Personal Accomplishment

(lack of )

4 137 Mean Difference (IV, Random, 95% CI) 3.96 [0.70, 7.21]
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Comparison 11. Organisational intervention vs. no intervention (MD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maslach Burnout Inventory

(follow-up less than 1 month)

1 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Emotional exhaustion 1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Depersonalisation/

Disengagement

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Personal Accomplishment

(lack of )

1 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Maslach Burnout Inventory

(follow-up 1 - 6 months)

2 Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

2.1 Emotional exhaustion 2 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2.2 Depersonalisation 2 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Maslach Burnout Inventory or

Oldenburg Burnout Inventory

(follow-up more than 6

months)

3 Std. Mean Difference (IV, Fixed, 95% CI) Subtotals only

3.1 Emotional exhaustion 3 313 Std. Mean Difference (IV, Fixed, 95% CI) -0.27 [-0.50, -0.04]

3.2 Depersonalisation/

Disengagement

3 313 Std. Mean Difference (IV, Fixed, 95% CI) -0.33 [-0.56, -0.10]

3.3 Personal Accomplishment

(lack of )

2 182 Std. Mean Difference (IV, Fixed, 95% CI) 0.08 [-0.22, 0.38]

Comparison 12. Organisational intervention vs. other intervention (MD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maslach Burnout Inventory

(follow-up 1 - 6 months)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Emotional Exhaustion 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 Depersonalisation 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Personal Accomplishment

(lack of )

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 13. Cognitive-behavioural intervention vs. no Intervention (SUBGROUPS) (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any Stress-related Outcome

(follow-up up to 1 month)

7 332 Std. Mean Difference (IV, Random, 95% CI) -0.27 [-0.66, 0.13]

1.1 Nurses 1 36 Std. Mean Difference (IV, Random, 95% CI) -0.18 [-0.84, 0.48]

1.2 Physicians 2 106 Std. Mean Difference (IV, Random, 95% CI) -0.59 [-1.00, -0.18]

1.3 All staff 3 178 Std. Mean Difference (IV, Random, 95% CI) 0.11 [-0.57, 0.80]

1.4 Other professionals 1 12 Std. Mean Difference (IV, Random, 95% CI) -1.20 [-2.47, 0.08]

2 Any Stress-related Outcome

(follow-up 1 - 6 months)

8 549 Std. Mean Difference (IV, Random, 95% CI) -0.38 [-0.59, -0.16]

2.1 Nurses 6 403 Std. Mean Difference (IV, Random, 95% CI) -0.34 [-0.64, -0.04]

2.2 All staff 2 146 Std. Mean Difference (IV, Random, 95% CI) -0.48 [-0.81, -0.15]

Comparison 14. Relaxation vs. no intervention (SUBGROUPS) (SMD)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Any stress outcome (follow-up

to 1 month)

4 97 Std. Mean Difference (IV, Fixed, 95% CI) -0.48 [-0.89, -0.08]

1.1 Nurses 2 43 Std. Mean Difference (IV, Fixed, 95% CI) -0.70 [-1.32, -0.07]

1.2 Physicians 1 38 Std. Mean Difference (IV, Fixed, 95% CI) -0.18 [-0.81, 0.46]

1.3 Other Professionals 1 16 Std. Mean Difference (IV, Fixed, 95% CI) -0.70 [-1.71, 0.32]

2 Any stress outcome (follow-up 1

- 6 months)

12 521 Std. Mean Difference (IV, Random, 95% CI) -0.49 [-0.78, -0.21]

2.1 Nurses 7 288 Std. Mean Difference (IV, Random, 95% CI) -0.59 [-1.02, -0.16]

2.2 Physicians 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.3 All Staff 5 233 Std. Mean Difference (IV, Random, 95% CI) -0.36 [-0.71, -0.01]

2.4 Other Professionals 0 0 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]
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Analysis 1.1. Comparison 1 Cognitive-behavioural intervention vs no Intervention (SMD), Outcome 1 Any

Stress-related Outcome (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome: 1 Any Stress-related Outcome (follow-up up to 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Cognitive-behavioural intervention only vs. no intervention

Gardner CBT 2005 (1) 42 6.16 (3.61) 12 4.83 (3.59) 14.7 % 0.36 [ -0.28, 1.01 ]

Martins 2011 37 21.32 (3.83) 37 23.27 (4.52) 18.2 % -0.46 [ -0.92, 0.00 ]

Rowe 2006 42 23.53 (4.09) 42 25.6 (4.6) 18.7 % -0.47 [ -0.91, -0.04 ]

Yamagishi 2008 20 2.83 (0.67) 16 2.97 (0.83) 14.5 % -0.18 [ -0.84, 0.48 ]

Subtotal (95% CI) 141 107 66.1 % -0.25 [ -0.60, 0.11 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 5.23, df = 3 (P = 0.16); I2 =43%

Test for overall effect: Z = 1.36 (P = 0.17)

2 Cognitive-behavioural intervention and relaxation vs. no intervention

Gardner Coping 2005 (2) 27 7.09 (4.05) 13 4.83 (3.59) 14.2 % 0.57 [ -0.11, 1.24 ]

Norvell 1987 6 27.1 (5.56) 6 34.3 (5.56) 6.9 % -1.20 [ -2.47, 0.08 ]

Sood 2011 20 22.8 (5.5) 12 28.3 (6.3) 12.8 % -0.92 [ -1.68, -0.17 ]

Subtotal (95% CI) 53 31 33.9 % -0.45 [ -1.61, 0.70 ]

Heterogeneity: Tau2 = 0.83; Chi2 = 10.80, df = 2 (P = 0.005); I2 =81%

Test for overall effect: Z = 0.77 (P = 0.44)

Total (95% CI) 194 138 100.0 % -0.27 [ -0.66, 0.13 ]

Heterogeneity: Tau2 = 0.17; Chi2 = 16.06, df = 6 (P = 0.01); I2 =63%

Test for overall effect: Z = 1.32 (P = 0.19)

Test for subgroup differences: Chi2 = 0.11, df = 1 (P = 0.74), I2 =0.0%

-2 -1 0 1 2

Favours CBT (+relaxation) Favours no intervention

(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting
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Analysis 1.2. Comparison 1 Cognitive-behavioural intervention vs no Intervention (SMD), Outcome 2 Any

Stress-related Outcome (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome: 2 Any Stress-related Outcome (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Cognitive-behavioural intervention only vs. no intervention

Kwok 2012 6 20 (3.52) 13 19.54 (2.79) 4.4 % 0.15 [ -0.82, 1.11 ]

Günüsen 2010 30 18.96 (6.28) 14 21.28 (5.05) 8.9 % -0.38 [ -1.02, 0.26 ]

Gärtner 2013 37 6.24 (6.522) 41 6.82 (6.566) 14.7 % -0.09 [ -0.53, 0.36 ]

Rowe 2006 42 23.53 (4.09) 42 25.6 (4.6) 15.2 % -0.47 [ -0.91, -0.04 ]

Ketelaar 2013 61 6.06 (6.539) 41 6.82 (6.566) 16.9 % -0.12 [ -0.51, 0.28 ]

Delvaux 2004 54 1.7 (0.756) 58 2.04 (0.78) 17.9 % -0.44 [ -0.81, -0.06 ]

Subtotal (95% CI) 230 209 78.1 % -0.28 [ -0.47, -0.09 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.65, df = 5 (P = 0.60); I2 =0.0%

Test for overall effect: Z = 2.84 (P = 0.0045)

2 Cognitive-behavioural intervention and relaxation vs. no intervention

West 1984 24 3 (0.67) 24 3.76 (0.67) 9.5 % -1.11 [ -1.73, -0.50 ]

Reynolds 1993 32 11.06 (5.71) 30 13.97 (5.89) 12.5 % -0.50 [ -1.00, 0.01 ]

Subtotal (95% CI) 56 54 21.9 % -0.78 [ -1.38, -0.18 ]

Heterogeneity: Tau2 = 0.11; Chi2 = 2.33, df = 1 (P = 0.13); I2 =57%

Test for overall effect: Z = 2.53 (P = 0.011)

Total (95% CI) 286 263 100.0 % -0.38 [ -0.59, -0.16 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 10.48, df = 7 (P = 0.16); I2 =33%

Test for overall effect: Z = 3.41 (P = 0.00064)

Test for subgroup differences: Chi2 = 2.42, df = 1 (P = 0.12), I2 =59%

-2 -1 0 1 2

Favours CBT (+relaxation) Favours no intervention
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Analysis 1.3. Comparison 1 Cognitive-behavioural intervention vs no Intervention (SMD), Outcome 3 Any

Stress-related Outcome (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome: 3 Any Stress-related Outcome (follow-up more than 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Cognitive-behavioural intervention with or without relaxation vs. no intervention

Jones 2000a 39 56.33 (12.74) 34 69.43 (16.4) 48.1 % -0.89 [ -1.37, -0.41 ]

Rowe 2006 42 19.38 (4.67) 42 25.38 (5.41) 51.9 % -1.18 [ -1.64, -0.71 ]

Total (95% CI) 81 76 100.0 % -1.04 [ -1.37, -0.70 ]

Heterogeneity: Chi2 = 0.70, df = 1 (P = 0.40); I2 =0.0%

Test for overall effect: Z = 6.08 (P < 0.00001)

Test for subgroup differences: Not applicable

-2 -1 0 1 2

Favours CBT (+relaxation) Favours no intervention
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Analysis 1.4. Comparison 1 Cognitive-behavioural intervention vs no Intervention (SMD), Outcome 4

State-Trait Anxiety Inventory (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome: 4 State-Trait Anxiety Inventory (follow-up up to 1 month)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

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

1 CBT and relaxation vs. no intervention State Anxiety

Jones 2000a 39 30.77 (7.46) 34 46.35 (12.69) 34.6 % -15.58 [ -20.45, -10.71 ]

Von Baeyer 1983 7 24.1 (4.8) 7 37 (10.8) 25.8 % -12.90 [ -21.66, -4.14 ]

West 1984 24 32.4 (3.726) 24 38.33 (3.726) 39.6 % -5.93 [ -8.04, -3.82 ]

Subtotal (95% CI) 70 65 100.0 % -11.07 [ -18.39, -3.75 ]

Heterogeneity: Tau2 = 34.09; Chi2 = 14.14, df = 2 (P = 0.00085); I2 =86%

Test for overall effect: Z = 2.96 (P = 0.0030)

2 CBT and relaxation vs. no intervention Trait Anxiety

Jones 2000a 39 37.29 (7.9) 34 45.68 (9.81) 16.3 % -8.39 [ -12.52, -4.26 ]

Von Baeyer 1983 7 27 (6.5) 7 35.1 (8.5) 4.4 % -8.10 [ -16.03, -0.17 ]

West 1984 24 28.8 (3.302) 24 37.17 (3.3) 79.3 % -8.37 [ -10.24, -6.50 ]

Subtotal (95% CI) 70 65 100.0 % -8.36 [ -10.02, -6.70 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 2 (P = 1.00); I2 =0.0%

Test for overall effect: Z = 9.85 (P < 0.00001)

Test for subgroup differences: Chi2 = 0.50, df = 1 (P = 0.48), I2 =0.0%

-20 -10 0 10 20

Favours CBT+relaxation Favours no intervention

116Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.5. Comparison 1 Cognitive-behavioural intervention vs no Intervention (SMD), Outcome 5

State-Trait Anxiety Inventory (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome: 5 State-Trait Anxiety Inventory (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 CBT and relaxation vs. no intervention State Anxiety

Jones 2000a 39 31.62 (8.48) 34 39.67 (9.09) -8.05 [ -12.10, -4.00 ]

2 CBT and relaxation vs. no intervention Trait Anxiety

Jones 2000a 39 36.45 (9.03) 34 42.45 (9.62) -6.00 [ -10.30, -1.70 ]

-20 -10 0 10 20

Favours CBT+relaxation Favours no intervention

Analysis 1.6. Comparison 1 Cognitive-behavioural intervention vs no Intervention (SMD), Outcome 6

General Health Questionnaire (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 1 Cognitive-behavioural intervention vs no Intervention (SMD)

Outcome: 6 General Health Questionnaire (follow-up up to 1 month)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 CBT and relaxation vs. no intervention

Gardner CBT 2005 18 3.85 (3.7) 9 3.56 (2.24) 0.29 [ -1.96, 2.54 ]

-4 -2 0 2 4

Favours CBT+relaxation Favours no intervention
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Analysis 2.1. Comparison 2 Cognitive-behavioural intervention vs. non-stress management intervention

(SMD), Outcome 1 Any stress scale (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 2 Cognitive-behavioural intervention vs. non-stress management intervention (SMD)

Outcome: 1 Any stress scale (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

Lee 1994 29 22.8 (4.9) 28 26.8 (4.9) 59.5 % -0.81 [ -1.35, -0.26 ]

Lökk 2000 14 13.71 (2.4) 12 14.2 (3.52) 40.5 % -0.16 [ -0.93, 0.61 ]

Total (95% CI) 43 40 100.0 % -0.54 [ -1.16, 0.08 ]

Heterogeneity: Tau2 = 0.09; Chi2 = 1.80, df = 1 (P = 0.18); I2 =44%

Test for overall effect: Z = 1.72 (P = 0.086)

Test for subgroup differences: Not applicable

-2 -1 0 1 2

Favours CBT Favours non-stress mgmt

Analysis 2.2. Comparison 2 Cognitive-behavioural intervention vs. non-stress management intervention

(SMD), Outcome 2 Any stress scale (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 2 Cognitive-behavioural intervention vs. non-stress management intervention (SMD)

Outcome: 2 Any stress scale (follow-up more than 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

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

Jensen 2006 22 15.931 (9.517) 27 15.65 (8.909) 0.03 [ -0.53, 0.59 ]

-2 -1 0 1 2

Favours CBT Favours non-stress mgmt
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Analysis 2.3. Comparison 2 Cognitive-behavioural intervention vs. non-stress management intervention

(SMD), Outcome 3 Anxiety (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 2 Cognitive-behavioural intervention vs. non-stress management intervention (SMD)

Outcome: 3 Anxiety (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 CBT vs. passive support by a psychologist

Lökk 2000 14 8.13 (2.28) 12 8.25 (2.42) -0.12 [ -1.94, 1.70 ]

-4 -2 0 2 4

Favours CBT Favours passive support

Analysis 3.1. Comparison 3 Relaxation vs. no intervention (SMD), Outcome 1 Any stress outcome (follow-

up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 3 Relaxation vs. no intervention (SMD)

Outcome: 1 Any stress outcome (follow-up up to 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Physical relaxation (follow-up up to 1 month)

Hansen 2006 18 0.891 (0.543) 14 1.3 (0.59) 32.0 % -0.71 [ -1.43, 0.02 ]

Lemaire 2011 20 65 (26.6) 18 69.8 (26.6) 41.0 % -0.18 [ -0.81, 0.46 ]

Palumbo 2012 6 -6.1 (14.2) 5 2.2 (5.4) 10.9 % -0.68 [ -1.92, 0.56 ]

Saganha 2012 8 31.4 (12) 8 37.9 (3.5) 16.1 % -0.70 [ -1.71, 0.32 ]

Total (95% CI) 52 45 100.0 % -0.48 [ -0.89, -0.08 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.51, df = 3 (P = 0.68); I2 =0.0%

Test for overall effect: Z = 2.32 (P = 0.020)

Test for subgroup differences: Not applicable

-2 -1 0 1 2

Favours phys. relaxation Favours no intervention
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Analysis 3.2. Comparison 3 Relaxation vs. no intervention (SMD), Outcome 2 Any stress outcome (follow-

up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 3 Relaxation vs. no intervention (SMD)

Outcome: 2 Any stress outcome (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Mental relaxation

Cohen-Katz 2005 12 15 (10.21) 13 23.31 (9.88) 6.6 % -0.80 [ -1.62, 0.02 ]

Mackenzie 2006 16 20.67 (10.39) 14 17.23 (10.62) 7.5 % 0.32 [ -0.40, 1.04 ]

Moody 2013 12 26.9 (6.39) 12 24.2 (7.67) 6.7 % 0.37 [ -0.44, 1.18 ]

Oman 2006 27 17.7 (10.56) 31 20.65 (11.38) 9.7 % -0.26 [ -0.78, 0.25 ]

Shapiro 2005 10 21.22 (1.148) 18 22.17 (1.148) 6.7 % -0.80 [ -1.61, 0.00 ]

Stanton 1988 20 19.6 (2.8) 20 25.2 (3) 7.1 % -1.89 [ -2.65, -1.13 ]

Subtotal (95% CI) 97 108 44.3 % -0.50 [ -1.15, 0.15 ]

Heterogeneity: Tau2 = 0.52; Chi2 = 24.11, df = 5 (P = 0.00021); I2 =79%

Test for overall effect: Z = 1.52 (P = 0.13)

2 Physical relaxation

Bittman 2003 43 13.2 (12.4) 43 16.3 (10) 10.9 % -0.27 [ -0.70, 0.15 ]

Griffith 2008 16 -4.5 (6.6) 21 0.4 (4.9) 7.9 % -0.84 [ -1.52, -0.16 ]

Hansen 2006 18 0.891 (0.543) 14 1.3 (0.59) 7.5 % -0.71 [ -1.43, 0.02 ]

Kurebayashi 2012 (1) 26 69.02 (30.03) 11 72.62 (31.51) 7.6 % -0.12 [ -0.82, 0.59 ]

Kurebayashi 2012 (2) 27 55.54 (25.26) 10 72.62 (31.51) 7.3 % -0.62 [ -1.36, 0.12 ]

Palumbo 2012 6 -2.8 (2.4) 5 -1.4 (3.9) 4.0 % -0.41 [ -1.61, 0.80 ]

Yazdani 2010 38 5.96 (5.6) 38 10.4 (9.96) 10.5 % -0.54 [ -1.00, -0.09 ]

Subtotal (95% CI) 174 142 55.7 % -0.47 [ -0.70, -0.24 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.62, df = 6 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 4.02 (P = 0.000059)

Total (95% CI) 271 250 100.0 % -0.49 [ -0.78, -0.21 ]

Heterogeneity: Tau2 = 0.15; Chi2 = 27.73, df = 12 (P = 0.01); I2 =57%

Test for overall effect: Z = 3.40 (P = 0.00068)

Test for subgroup differences: Chi2 = 0.01, df = 1 (P = 0.92), I2 =0.0%

-2 -1 0 1 2

Favours relaxation Favours no intervention
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(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting

Analysis 3.3. Comparison 3 Relaxation vs. no intervention (SMD), Outcome 3 Any stress outcome (follow-

up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 3 Relaxation vs. no intervention (SMD)

Outcome: 3 Any stress outcome (follow-up more than 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Mental relaxation

Stanton 1988 20 19.6 (2.8) 20 25.2 (3) -1.89 [ -2.65, -1.13 ]

-4 -2 0 2 4

Favours mental relaxation Favours no intervention
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Analysis 3.4. Comparison 3 Relaxation vs. no intervention (SMD), Outcome 4 State Anxiety (follow-up 1 - 6

months).

Review: Preventing occupational stress in healthcare workers

Comparison: 3 Relaxation vs. no intervention (SMD)

Outcome: 4 State Anxiety (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Mental relaxation vs. no intervention

Yung 2004 (1) 18 32.07 (7.12) 15 40.81 (7.95) 44.1 % -8.74 [ -13.94, -3.54 ]

Subtotal (95% CI) 18 15 44.1 % -8.74 [ -13.94, -3.54 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.30 (P = 0.00098)

2 Physical relaxation vs. no intervention

Yung 2004 (2) 18 33.77 (4.88) 15 40.81 (7.95) 55.9 % -7.04 [ -11.65, -2.43 ]

Subtotal (95% CI) 18 15 55.9 % -7.04 [ -11.65, -2.43 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.99 (P = 0.0028)

Total (95% CI) 36 30 100.0 % -7.79 [ -11.24, -4.34 ]

Heterogeneity: Chi2 = 0.23, df = 1 (P = 0.63); I2 =0.0%

Test for overall effect: Z = 4.43 (P < 0.00001)

Test for subgroup differences: Chi2 = 0.23, df = 1 (P = 0.63), I2 =0.0%

-10 -5 0 5 10

Favours relaxation Favours no intervention

(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting
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Analysis 3.5. Comparison 3 Relaxation vs. no intervention (SMD), Outcome 5 Trait Anxiety (follow-up 1 - 6

months).

Review: Preventing occupational stress in healthcare workers

Comparison: 3 Relaxation vs. no intervention (SMD)

Outcome: 5 Trait Anxiety (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Mental relaxation vs. no intervention

Yung 2004 (1) 18 38.07 (6.89) 15 40.48 (6.33) 58.2 % -2.41 [ -6.93, 2.11 ]

Subtotal (95% CI) 18 15 58.2 % -2.41 [ -6.93, 2.11 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.05 (P = 0.30)

2 Physical relaxation vs. no intervention

Yung 2004 (2) 18 41.23 (9.22) 15 40.48 (6.33) 41.8 % 0.75 [ -4.58, 6.08 ]

Subtotal (95% CI) 18 15 41.8 % 0.75 [ -4.58, 6.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.28 (P = 0.78)

Total (95% CI) 36 30 100.0 % -1.09 [ -4.53, 2.36 ]

Heterogeneity: Chi2 = 0.79, df = 1 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 0.62 (P = 0.54)

Test for subgroup differences: Chi2 = 0.79, df = 1 (P = 0.38), I2 =0.0%

-10 -5 0 5 10

Favours relaxation Favours no intervention

(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting
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Analysis 3.6. Comparison 3 Relaxation vs. no intervention (SMD), Outcome 6 General Health (follow-up 1 -

6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 3 Relaxation vs. no intervention (SMD)

Outcome: 6 General Health (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Mental relaxation vs. no intervention

Yung 2004 18 20.47 (5.23) 15 27.57 (7) 100.0 % -7.10 [ -11.39, -2.81 ]

Subtotal (95% CI) 18 15 100.0 % -7.10 [ -11.39, -2.81 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.25 (P = 0.0012)

2 Physical relaxation vs. no intervention

Griffith 2008 16 -4.5 (6.6) 21 0.4 (4.9) 73.5 % -4.90 [ -8.75, -1.05 ]

Yung 2004 18 29 (11.6) 15 27.57 (7) 26.5 % 1.43 [ -4.99, 7.85 ]

Subtotal (95% CI) 34 36 100.0 % -3.22 [ -6.53, 0.08 ]

Heterogeneity: Chi2 = 2.74, df = 1 (P = 0.10); I2 =64%

Test for overall effect: Z = 1.91 (P = 0.056)

-10 -5 0 5 10

Favours relaxation Favours no intervention
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Analysis 4.1. Comparison 4 Relaxation vs. other intervention (SMD), Outcome 1 Any stress outcome.

Review: Preventing occupational stress in healthcare workers

Comparison: 4 Relaxation vs. other intervention (SMD)

Outcome: 1 Any stress outcome

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Mental relaxation training vs. training on theory analysis (follow-up 1 - 6 months)

Tsai 1993 61 2.4 (0.982) 61 3 (0.982) -0.61 [ -0.97, -0.24 ]

2 Mental relaxation vs. relaxing in a chair (follow-up to 1 month)

Lai 2011 54 2.98 (1.51) 54 4.78 (1.62) -1.14 [ -1.55, -0.73 ]

3 Physical relaxation vs. break (follow-up to 1 month)

Brennan 2006 41 23.83 (6.33) 41 25.05 (7.43) -0.18 [ -0.61, 0.26 ]

Moyle 2013 9 53.91 (7.49) 10 46.52 (5.02) 1.12 [ 0.13, 2.11 ]

-2 -1 0 1 2

Favours relaxation Favours active control

Analysis 4.2. Comparison 4 Relaxation vs. other intervention (SMD), Outcome 2 Any anxiety outcome.

Review: Preventing occupational stress in healthcare workers

Comparison: 4 Relaxation vs. other intervention (SMD)

Outcome: 2 Any anxiety outcome

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

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

1 AMMA touch therapy vs. touch therapy without intent (follow-up to 1 month)

McElligott 2003 12 -22.58 (19.59) 6 -19.33 (16.51) -0.17 [ -1.15, 0.82 ]

-2 -1 0 1 2

Favours AMMA therapy Favours control therapy
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Analysis 4.3. Comparison 4 Relaxation vs. other intervention (SMD), Outcome 3 General Health

Questionnaire.

Review: Preventing occupational stress in healthcare workers

Comparison: 4 Relaxation vs. other intervention (SMD)

Outcome: 3 General Health Questionnaire

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Physical relaxation training vs. training on theory analysis (follow-up 1 - 6 months)

Tsai 1993 61 1.13 (0.32382) 61 1.22 (0.32382) -0.28 [ -0.63, 0.08 ]

-1 -0.5 0 0.5 1

Favours phys. relaxation Favours attending class

Analysis 5.1. Comparison 5 Organisational intervention vs. no intervention (SMD), Outcome 1 Any stress-

related outcome (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 5 Organisational intervention vs. no intervention (SMD)

Outcome: 1 Any stress-related outcome (follow-up up to 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Support

Li 2011 17 2.4 (0.77) 32 2.62 (0.51) -0.35 [ -0.95, 0.24 ]

2 Communication skills

Ghazavi 2010 23 54.9 (120.6157) 22 63.9 (136.8931) -0.07 [ -0.65, 0.52 ]

3 Special Care RCTs

Ewers 2002 10 10.51 (6.525) 10 18.91 (6.525) -1.23 [ -2.21, -0.26 ]

-2 -1 0 1 2

Favours org. intervention Favours no intervention
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Analysis 5.2. Comparison 5 Organisational intervention vs. no intervention (SMD), Outcome 2 Any stress-

related outcome RCTs (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 5 Organisational intervention vs. no intervention (SMD)

Outcome: 2 Any stress-related outcome RCTs (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Working conditions RCTs

Le Blanc 2007 231 1.53 (0.92) 145 1.65 (1) 70.7 % -0.13 [ -0.33, 0.08 ]

Uchiyama 2013 68 9 (1.8) 81 9.2 (1.8) 29.3 % -0.11 [ -0.43, 0.21 ]

Subtotal (95% CI) 299 226 100.0 % -0.12 [ -0.30, 0.05 ]

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 1.36 (P = 0.17)

2 Special Care RCTs

Razavi 1993 35 -0.033 (0.169751) 36 -0.01 (0.169751) 100.0 % -0.13 [ -0.60, 0.33 ]

Subtotal (95% CI) 35 36 100.0 % -0.13 [ -0.60, 0.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.56 (P = 0.57)

3 Support RCTs

Günüsen 2010 31 21.32 (5.72) 14 21.28 (5.05) 6.2 % 0.01 [ -0.62, 0.64 ]

Leiter 2011 181 2.76 (1.49) 726 2.65 (1.55) 93.8 % 0.07 [ -0.09, 0.23 ]

Subtotal (95% CI) 212 740 100.0 % 0.07 [ -0.09, 0.23 ]

Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.85); I2 =0.0%

Test for overall effect: Z = 0.84 (P = 0.40)

Test for subgroup differences: Chi2 = 2.70, df = 2 (P = 0.26), I2 =26%

-1 -0.5 0 0.5 1

Favours org. intervention Favours no intervention
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Analysis 5.3. Comparison 5 Organisational intervention vs. no intervention (SMD), Outcome 3 Any stress-

related outcome (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 5 Organisational intervention vs. no intervention (SMD)

Outcome: 3 Any stress-related outcome (follow-up more than 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Working conditions RCTs

Melchior 1996 60 14.45 (6.47) 101 15.97 (6.66) -0.23 [ -0.55, 0.09 ]

2 Working conditions CCTs

Bourbonnais 2011 248 43.2 (13.5923) 240 48.3 (13.3691) -0.38 [ -0.56, -0.20 ]

3 Special Care RCTs

Redhead 2011 12 21.16 (14.08) 9 20.11 (8.11) 0.08 [ -0.78, 0.95 ]

4 Support RCTs

Peterson 2008 51 2.51 (0.46) 80 2.67 (0.39) -0.38 [ -0.73, -0.03 ]

-1 -0.5 0 0.5 1

Favours org. intervention Favours no intervention

Analysis 5.4. Comparison 5 Organisational intervention vs. no intervention (SMD), Outcome 4 The Short

Form Health Survey (SF-36) (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 5 Organisational intervention vs. no intervention (SMD)

Outcome: 4 The Short Form Health Survey (SF-36) (follow-up more than 6 months)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Peterson 2008 51 67.6 (17.6) 80 60.2 (20.6) 7.40 [ 0.79, 14.01 ]

-10 -5 0 5 10

Favours no intervention Favours org. intervention
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Analysis 6.1. Comparison 6 Organisational intervention vs. other intervention (SMD), Outcome 1 Any

stress-related outcome (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 6 Organisational intervention vs. other intervention (SMD)

Outcome: 1 Any stress-related outcome (follow-up up to 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Special care vs. usual training and support RCTs

Finnema 2005 35 23.15 (2.3) 11 22.98 (2.1) 0.07 [ -0.60, 0.75 ]

-1 -0.5 0 0.5 1

Favours special care Favours usual care

129Preventing occupational stress in healthcare workers (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 6.2. Comparison 6 Organisational intervention vs. other intervention (SMD), Outcome 2 Any

stress-related outcome (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 6 Organisational intervention vs. other intervention (SMD)

Outcome: 2 Any stress-related outcome (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Support vs. feedback only RCTs

Carson 1999 27 55.56 (19.96) 26 44.96 (19.47) 0.53 [ -0.02, 1.08 ]

-1 -0.5 0 0.5 1

Favours support Favours feedback only

Analysis 6.3. Comparison 6 Organisational intervention vs. other intervention (SMD), Outcome 3 Any

stress-related outcome (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 6 Organisational intervention vs. other intervention (SMD)

Outcome: 3 Any stress-related outcome (follow-up more than 6 months)

Study or subgroup Shorter schedule Longer schedule

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Shorter vs longer working schedules RCTs

Ali 2011 29 12.35 (4.54) 27 15.4 (4.46) 30.5 % -0.67 [ -1.21, -0.13 ]

Lucas 2012 62 2.22 (1.33) 62 2.93 (1.53) 69.5 % -0.49 [ -0.85, -0.13 ]

Subtotal (95% CI) 91 89 100.0 % -0.55 [ -0.84, -0.25 ]

Heterogeneity: Chi2 = 0.28, df = 1 (P = 0.59); I2 =0.0%

Test for overall effect: Z = 3.59 (P = 0.00033)

Test for subgroup differences: Not applicable
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Analysis 6.4. Comparison 6 Organisational intervention vs. other intervention (SMD), Outcome 4 General

Health Questionnaire (total score).

Review: Preventing occupational stress in healthcare workers

Comparison: 6 Organisational intervention vs. other intervention (SMD)

Outcome: 4 General Health Questionnaire (total score)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Support vs. feedback RCTs (follow-up 1 - 6 months)

Carson 1999 27 2.6 (3.44) 26 3.17 (6.38) -0.57 [ -3.34, 2.20 ]

2 Special care vs. general training RCTs (follow-up more than 6 months)

Finnema 2005 35 14.77 (6.8) 12 19.25 (9.8) -4.48 [ -10.46, 1.50 ]

-10 -5 0 5 10
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Analysis 7.1. Comparison 7 Cognitive-behavioural intervention vs. no intervention (MD), Outcome 1

Maslach Burnout Inventory (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 7 Cognitive-behavioural intervention vs. no intervention (MD)

Outcome: 1 Maslach Burnout Inventory (follow-up up to 1 month)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional exhaustion

Martins 2011 37 21.32 (3.83) 37 23.27 (4.52) 48.7 % -1.95 [ -3.86, -0.04 ]

Rowe 2006 42 23.53 (4.09) 42 25.6 (4.6) 51.3 % -2.07 [ -3.93, -0.21 ]

Subtotal (95% CI) 79 79 100.0 % -2.01 [ -3.34, -0.68 ]

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.93); I2 =0.0%

Test for overall effect: Z = 2.96 (P = 0.0031)

2 Depersonalisation

Martins 2011 37 5.54 (2.9) 37 7.78 (3.4) 46.5 % -2.24 [ -3.68, -0.80 ]

Rowe 2006 42 6.73 (2.84) 42 7.3 (3.41) 53.5 % -0.57 [ -1.91, 0.77 ]

Subtotal (95% CI) 79 79 100.0 % -1.35 [ -2.33, -0.36 ]

Heterogeneity: Chi2 = 2.77, df = 1 (P = 0.10); I2 =64%

Test for overall effect: Z = 2.69 (P = 0.0072)

3 Personal accomplishment (lack of)

Martins 2011 37 37.83 (4.8) 37 34.03 (5) 37.9 % 3.80 [ 1.57, 6.03 ]

Rowe 2006 42 35.33 (3.86) 42 37.38 (4.28) 62.1 % -2.05 [ -3.79, -0.31 ]

Subtotal (95% CI) 79 79 100.0 % 0.16 [ -1.21, 1.54 ]

Heterogeneity: Chi2 = 16.38, df = 1 (P = 0.00005); I2 =94%

Test for overall effect: Z = 0.23 (P = 0.81)
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Analysis 7.2. Comparison 7 Cognitive-behavioural intervention vs. no intervention (MD), Outcome 2

Maslach Burnout Inventory (follow-up 1 to 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 7 Cognitive-behavioural intervention vs. no intervention (MD)

Outcome: 2 Maslach Burnout Inventory (follow-up 1 to 6 months)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional exhaustion

Günüsen 2010 30 18.96 (6.28) 14 21.28 (5.05) 22.3 % -2.32 [ -5.79, 1.15 ]

Rowe 2006 42 23.53 (4.09) 42 25.6 (4.6) 77.7 % -2.07 [ -3.93, -0.21 ]

Subtotal (95% CI) 72 56 100.0 % -2.13 [ -3.77, -0.49 ]

Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 2.54 (P = 0.011)

2 Depersonalisation

Günüsen 2010 30 5.26 (3.53) 28 5.57 (3.19) 37.6 % -0.31 [ -2.04, 1.42 ]

Rowe 2006 42 6.73 (2.84) 42 7.3 (3.41) 62.4 % -0.57 [ -1.91, 0.77 ]

Subtotal (95% CI) 72 70 100.0 % -0.47 [ -1.53, 0.59 ]

Heterogeneity: Chi2 = 0.05, df = 1 (P = 0.82); I2 =0.0%

Test for overall effect: Z = 0.87 (P = 0.38)

3 Personal accomplishment (lack of)

Günüsen 2010 31 20 (3.4) 28 19.28 (3.21) 51.6 % 0.72 [ -0.97, 2.41 ]

Rowe 2006 42 35.33 (3.86) 42 37.38 (4.28) 48.4 % -2.05 [ -3.79, -0.31 ]

Subtotal (95% CI) 73 70 100.0 % -0.62 [ -1.83, 0.59 ]

Heterogeneity: Chi2 = 5.01, df = 1 (P = 0.03); I2 =80%

Test for overall effect: Z = 1.00 (P = 0.32)

Test for subgroup differences: Chi2 = 2.95, df = 2 (P = 0.23), I2 =32%
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Analysis 8.1. Comparison 8 Cognitive-behavioural intervention and relaxation vs. no intervention (MD),

Outcome 1 Maslach Burnout Inventory (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 8 Cognitive-behavioural intervention and relaxation vs. no intervention (MD)

Outcome: 1 Maslach Burnout Inventory (follow-up up to 1 month)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional Exhaustion

Norvell 1987 6 27.1 (5.56) 6 34.3 (5.56) -7.20 [ -13.49, -0.91 ]

West 1984 24 3 (0.67) 24 3.76 (0.67) -0.76 [ -1.14, -0.38 ]

2 Personal Accomplishment (lack of)

Norvell 1987 6 41.7 (5.56) 6 39.9 (5.56) 1.80 [ -4.49, 8.09 ]

West 1984 24 5.64 (0.54) 24 5.01 (0.54) 0.63 [ 0.33, 0.94 ]
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Analysis 9.1. Comparison 9 Cognitive-behavioural intervention vs. other intervention (MD), Outcome 1

Maslach Burnout Inventory (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 9 Cognitive-behavioural intervention vs. other intervention (MD)

Outcome: 1 Maslach Burnout Inventory (follow-up more than 6 months)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional Exhaustion

Jensen 2006 22 15.931 (9.517) 27 15.65 (8.909) 0.28 [ -4.92, 5.49 ]

2 Depersonalisation

Jensen 2006 22 3.598 (4.203) 26 2.7 (2.954) 0.90 [ -1.19, 2.99 ]

3 Personal Accomplishment (lack of)

Jensen 2006 21 38.058 (7.319) 27 38.57 (6.927) -0.52 [ -4.59, 3.56 ]
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Analysis 10.1. Comparison 10 Relaxation vs. no intervention (MD), Outcome 1 Maslach Burnout Inventory

(follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 10 Relaxation vs. no intervention (MD)

Outcome: 1 Maslach Burnout Inventory (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

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

1 Emotional Exhaustion

Cohen-Katz 2005 12 15 (10.21) 13 23.31 (9.88) 21.0 % -8.31 [ -16.20, -0.42 ]

Mackenzie 2006 16 20.67 (10.39) 14 17.23 (10.62) 22.0 % 3.44 [ -4.10, 10.98 ]

Moody 2013 12 26.9 (6.39) 12 24.2 (7.67) 28.5 % 2.70 [ -2.95, 8.35 ]

Oman 2006 27 17.7 (10.56) 31 20.65 (11.38) 28.5 % -2.95 [ -8.60, 2.70 ]

Subtotal (95% CI) 67 70 100.0 % -1.06 [ -5.98, 3.87 ]

Heterogeneity: Tau2 = 13.85; Chi2 = 6.73, df = 3 (P = 0.08); I2 =55%

Test for overall effect: Z = 0.42 (P = 0.67)

2 Depersonalisation

Cohen-Katz 2005 12 1.58 (1.78) 13 5.54 (6.78) 17.5 % -3.96 [ -7.78, -0.14 ]

Mackenzie 2006 16 4.8 (4.43) 14 5 (5.89) 17.9 % -0.20 [ -3.97, 3.57 ]

Moody 2013 12 19.3 (3.54) 12 18.7 (4.59) 23.1 % 0.60 [ -2.68, 3.88 ]

Oman 2006 27 4.78 (4.07) 31 5.84 (4.93) 41.5 % -1.06 [ -3.38, 1.26 ]

Subtotal (95% CI) 67 70 100.0 % -1.03 [ -2.70, 0.64 ]

Heterogeneity: Tau2 = 0.35; Chi2 = 3.39, df = 3 (P = 0.33); I2 =12%

Test for overall effect: Z = 1.21 (P = 0.23)

3 Personal Accomplishment (lack of)

Cohen-Katz 2005 12 42.33 (3.96) 13 36.92 (5.92) 23.6 % 5.41 [ 1.49, 9.33 ]

Mackenzie 2006 16 41.6 (3.25) 14 33.33 (6.77) 23.8 % 8.27 [ 4.38, 12.16 ]

Moody 2013 12 15 (3.69) 12 13.9 (5.27) 24.8 % 1.10 [ -2.54, 4.74 ]

Oman 2006 27 40.85 (5.33) 31 39.26 (6.1) 27.8 % 1.59 [ -1.35, 4.53 ]

Subtotal (95% CI) 67 70 100.0 % 3.96 [ 0.70, 7.21 ]

Heterogeneity: Tau2 = 7.67; Chi2 = 9.97, df = 3 (P = 0.02); I2 =70%

Test for overall effect: Z = 2.38 (P = 0.017)

Test for subgroup differences: Chi2 = 7.31, df = 2 (P = 0.03), I2 =73%
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Analysis 11.1. Comparison 11 Organisational intervention vs. no intervention (MD), Outcome 1 Maslach

Burnout Inventory (follow-up less than 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 11 Organisational intervention vs. no intervention (MD)

Outcome: 1 Maslach Burnout Inventory (follow-up less than 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional exhaustion

Ewers 2002 10 10.51 (6.525) 10 18.91 (6.525) -1.23 [ -2.21, -0.26 ]

2 Depersonalisation/ Disengagement

Ewers 2002 10 2.04 (3.045) 10 5.96 (3.045) -1.23 [ -2.21, -0.26 ]

3 Personal Accomplishment (lack of)

Ewers 2002 10 39.64 (5.77) 10 32.21 (5.77) 1.23 [ 0.26, 2.21 ]
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Analysis 11.2. Comparison 11 Organisational intervention vs. no intervention (MD), Outcome 2 Maslach

Burnout Inventory (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 11 Organisational intervention vs. no intervention (MD)

Outcome: 2 Maslach Burnout Inventory (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional exhaustion

Le Blanc 2007 231 1.53 (0.92) 145 1.65 (1) -0.13 [ -0.33, 0.08 ]

Leiter 2011 181 2.76 (1.49) 726 2.65 (1.55) 0.07 [ -0.09, 0.23 ]

2 Depersonalisation

Le Blanc 2007 231 0.98 (0.65) 145 0.93 (0.62) 0.08 [ -0.13, 0.29 ]

Leiter 2011 181 1.36 (1.27) 726 1.55 (1.28) -0.15 [ -0.31, 0.01 ]
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Analysis 11.3. Comparison 11 Organisational intervention vs. no intervention (MD), Outcome 3 Maslach

Burnout Inventory or Oldenburg Burnout Inventory (follow-up more than 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 11 Organisational intervention vs. no intervention (MD)

Outcome: 3 Maslach Burnout Inventory or Oldenburg Burnout Inventory (follow-up more than 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional exhaustion

Melchior 1996 60 14.45 (6.47) 101 15.97 (6.66) 51.1 % -0.23 [ -0.55, 0.09 ]

Peterson 2008 51 2.51 (0.46) 80 2.67 (0.39) 41.8 % -0.38 [ -0.73, -0.03 ]

Redhead 2011 12 21.16 (14.08) 9 20.11 (8.11) 7.0 % 0.08 [ -0.78, 0.95 ]

Subtotal (95% CI) 123 190 100.0 % -0.27 [ -0.50, -0.04 ]

Heterogeneity: Chi2 = 1.08, df = 2 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 2.31 (P = 0.021)

2 Depersonalisation/ Disengagement

Melchior 1996 60 5.61 (2.96) 101 6.75 (3.68) 51.3 % -0.33 [ -0.65, -0.01 ]

Peterson 2008 51 2.19 (0.56) 80 2.31 (0.55) 42.7 % -0.22 [ -0.57, 0.14 ]

Redhead 2011 12 3.08 (2.9) 9 6.22 (2.48) 6.0 % -1.10 [ -2.04, -0.16 ]

Subtotal (95% CI) 123 190 100.0 % -0.33 [ -0.56, -0.10 ]

Heterogeneity: Chi2 = 3.01, df = 2 (P = 0.22); I2 =34%

Test for overall effect: Z = 2.79 (P = 0.0053)

3 Personal Accomplishment (lack of)

Melchior 1996 60 32.28 (3.55) 101 32.21 (3.98) 88.4 % 0.02 [ -0.30, 0.34 ]

Redhead 2011 12 35.66 (4.39) 9 32.55 (7.4) 11.6 % 0.51 [ -0.37, 1.39 ]

Subtotal (95% CI) 72 110 100.0 % 0.08 [ -0.22, 0.38 ]

Heterogeneity: Chi2 = 1.06, df = 1 (P = 0.30); I2 =6%

Test for overall effect: Z = 0.49 (P = 0.62)

Test for subgroup differences: Chi2 = 4.74, df = 2 (P = 0.09), I2 =58%
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Analysis 12.1. Comparison 12 Organisational intervention vs. other intervention (MD), Outcome 1 Maslach

Burnout Inventory (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 12 Organisational intervention vs. other intervention (MD)

Outcome: 1 Maslach Burnout Inventory (follow-up 1 - 6 months)

Study or subgroup Intervention Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Emotional Exhaustion

Carson 1999 27 19.8 (8.47) 26 19.48 (12.34) 0.32 [ -5.40, 6.04 ]

2 Depersonalisation

Carson 1999 27 8.28 (5.91) 26 8.91 (5.38) -0.63 [ -3.67, 2.41 ]

3 Personal Accomplishment (lack of)

Carson 1999 27 33.83 (6.47) 26 35.13 (7.55) -1.30 [ -5.09, 2.49 ]
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Analysis 13.1. Comparison 13 Cognitive-behavioural intervention vs. no Intervention (SUBGROUPS)

(SMD), Outcome 1 Any Stress-related Outcome (follow-up up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 13 Cognitive-behavioural intervention vs. no Intervention (SUBGROUPS) (SMD)

Outcome: 1 Any Stress-related Outcome (follow-up up to 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Nurses

Yamagishi 2008 20 2.83 (0.67) 16 2.97 (0.83) 14.5 % -0.18 [ -0.84, 0.48 ]

Subtotal (95% CI) 20 16 14.5 % -0.18 [ -0.84, 0.48 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.58)

2 Physicians

Sood 2011 20 22.8 (5.5) 12 28.3 (6.3) 12.8 % -0.92 [ -1.68, -0.17 ]

Martins 2011 37 21.32 (3.83) 37 23.27 (4.52) 18.2 % -0.46 [ -0.92, 0.00 ]

Subtotal (95% CI) 57 49 31.0 % -0.59 [ -1.00, -0.18 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 1.05, df = 1 (P = 0.31); I2 =5%

Test for overall effect: Z = 2.84 (P = 0.0045)

3 All staff

Rowe 2006 42 23.53 (4.09) 42 25.6 (4.6) 18.7 % -0.47 [ -0.91, -0.04 ]

Gardner CBT 2005 (1) 42 6.16 (3.61) 12 4.83 (3.59) 14.7 % 0.36 [ -0.28, 1.01 ]

Gardner Coping 2005 (2) 27 7.09 (4.05) 13 4.83 (3.59) 14.2 % 0.57 [ -0.11, 1.24 ]

Subtotal (95% CI) 111 67 47.6 % 0.11 [ -0.57, 0.80 ]

Heterogeneity: Tau2 = 0.28; Chi2 = 8.40, df = 2 (P = 0.01); I2 =76%

Test for overall effect: Z = 0.32 (P = 0.75)

4 Other professionals

Norvell 1987 6 27.1 (5.56) 6 34.3 (5.56) 6.9 % -1.20 [ -2.47, 0.08 ]

Subtotal (95% CI) 6 6 6.9 % -1.20 [ -2.47, 0.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.84 (P = 0.066)

Total (95% CI) 194 138 100.0 % -0.27 [ -0.66, 0.13 ]

Heterogeneity: Tau2 = 0.17; Chi2 = 16.06, df = 6 (P = 0.01); I2 =63%

Test for overall effect: Z = 1.32 (P = 0.19)

Test for subgroup differences: Chi2 = 4.91, df = 3 (P = 0.18), I2 =39%
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(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting
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Analysis 13.2. Comparison 13 Cognitive-behavioural intervention vs. no Intervention (SUBGROUPS)

(SMD), Outcome 2 Any Stress-related Outcome (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 13 Cognitive-behavioural intervention vs. no Intervention (SUBGROUPS) (SMD)

Outcome: 2 Any Stress-related Outcome (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Nurses

Delvaux 2004 54 1.7 (0.756) 58 2.04 (0.78) 17.9 % -0.44 [ -0.81, -0.06 ]

Gärtner 2013 (1) 37 6.25 (6.522) 41 6.82 (6.566) 14.7 % -0.09 [ -0.53, 0.36 ]

Günüsen 2010 30 18.96 (6.28) 14 21.28 (5.05) 8.9 % -0.38 [ -1.02, 0.26 ]

Ketelaar 2013 (2) 61 6.06 (6.539) 41 6.82 (6.566) 16.9 % -0.12 [ -0.51, 0.28 ]

Kwok 2012 6 20 (3.52) 13 19.54 (2.79) 4.4 % 0.15 [ -0.82, 1.11 ]

West 1984 24 3 (0.67) 24 3.76 (0.67) 9.5 % -1.11 [ -1.73, -0.50 ]

Subtotal (95% CI) 212 191 72.4 % -0.34 [ -0.64, -0.04 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 9.87, df = 5 (P = 0.08); I2 =49%

Test for overall effect: Z = 2.25 (P = 0.025)

2 All staff

Reynolds 1993 32 11.06 (5.71) 30 13.97 (5.89) 12.5 % -0.50 [ -1.00, 0.01 ]

Rowe 2006 42 23.53 (4.09) 42 25.6 (4.6) 15.2 % -0.47 [ -0.91, -0.04 ]

Subtotal (95% CI) 74 72 27.6 % -0.48 [ -0.81, -0.15 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.01, df = 1 (P = 0.94); I2 =0.0%

Test for overall effect: Z = 2.87 (P = 0.0042)

Total (95% CI) 286 263 100.0 % -0.38 [ -0.59, -0.16 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 10.50, df = 7 (P = 0.16); I2 =33%

Test for overall effect: Z = 3.41 (P = 0.00065)

Test for subgroup differences: Chi2 = 0.37, df = 1 (P = 0.54), I2 =0.0%
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(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting
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Analysis 14.1. Comparison 14 Relaxation vs. no intervention (SUBGROUPS) (SMD), Outcome 1 Any stress

outcome (follow-up to 1 month).

Review: Preventing occupational stress in healthcare workers

Comparison: 14 Relaxation vs. no intervention (SUBGROUPS) (SMD)

Outcome: 1 Any stress outcome (follow-up to 1 month)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Nurses

Hansen 2006 18 0.891 (0.543) 14 1.3 (0.59) 32.0 % -0.71 [ -1.43, 0.02 ]

Palumbo 2012 6 -6.1 (14.2) 5 2.2 (5.4) 10.9 % -0.68 [ -1.92, 0.56 ]

Subtotal (95% CI) 24 19 42.9 % -0.70 [ -1.32, -0.07 ]

Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 2.19 (P = 0.028)

2 Physicians

Lemaire 2011 20 65 (26.6) 18 69.8 (26.6) 41.0 % -0.18 [ -0.81, 0.46 ]

Subtotal (95% CI) 20 18 41.0 % -0.18 [ -0.81, 0.46 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.54 (P = 0.59)

3 Other Professionals

Saganha 2012 8 31.4 (12) 8 37.9 (3.5) 16.1 % -0.70 [ -1.71, 0.32 ]

Subtotal (95% CI) 8 8 16.1 % -0.70 [ -1.71, 0.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.34 (P = 0.18)

Total (95% CI) 52 45 100.0 % -0.48 [ -0.89, -0.08 ]

Heterogeneity: Chi2 = 1.51, df = 3 (P = 0.68); I2 =0.0%

Test for overall effect: Z = 2.32 (P = 0.020)

Test for subgroup differences: Chi2 = 1.51, df = 2 (P = 0.47), I2 =0.0%

-2 -1 0 1 2

Favours relaxation Favours no intervention
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Analysis 14.2. Comparison 14 Relaxation vs. no intervention (SUBGROUPS) (SMD), Outcome 2 Any stress

outcome (follow-up 1 - 6 months).

Review: Preventing occupational stress in healthcare workers

Comparison: 14 Relaxation vs. no intervention (SUBGROUPS) (SMD)

Outcome: 2 Any stress outcome (follow-up 1 - 6 months)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Nurses

Cohen-Katz 2005 12 15 (10.21) 13 23.31 (9.88) 6.6 % -0.80 [ -1.62, 0.02 ]

Hansen 2006 18 0.891 (0.543) 14 1.3 (0.59) 7.5 % -0.71 [ -1.43, 0.02 ]

Kurebayashi 2012 (1) 26 69.02 (30.03) 11 72.62 (31.51) 7.6 % -0.12 [ -0.82, 0.59 ]

Kurebayashi 2012 (2) 27 55.54 (25.26) 10 72.62 (31.51) 7.3 % -0.62 [ -1.36, 0.12 ]

Mackenzie 2006 16 20.67 (10.39) 14 17.23 (10.62) 7.5 % 0.32 [ -0.40, 1.04 ]

Palumbo 2012 6 -2.8 (2.4) 5 -1.4 (3.9) 4.0 % -0.41 [ -1.61, 0.80 ]

Stanton 1988 20 19.6 (2.8) 20 25.2 (3) 7.1 % -1.89 [ -2.65, -1.13 ]

Yazdani 2010 38 5.96 (5.6) 38 10.4 (9.96) 10.5 % -0.54 [ -1.00, -0.09 ]

Subtotal (95% CI) 163 125 58.1 % -0.59 [ -1.02, -0.16 ]

Heterogeneity: Tau2 = 0.24; Chi2 = 19.61, df = 7 (P = 0.01); I2 =64%

Test for overall effect: Z = 2.70 (P = 0.0070)

2 Physicians

Subtotal (95% CI) 0 0 Not estimable

Heterogeneity: not applicable

Test for overall effect: not applicable

3 All Staff

Bittman 2003 43 13.2 (12.4) 43 16.3 (10) 10.9 % -0.27 [ -0.70, 0.15 ]

Griffith 2008 16 -4.5 (6.6) 21 0.4 (4.9) 7.9 % -0.84 [ -1.52, -0.16 ]

Moody 2013 12 26.9 (6.39) 12 24.2 (7.67) 6.7 % 0.37 [ -0.44, 1.18 ]

Oman 2006 27 17.7 (10.56) 31 20.65 (11.38) 9.7 % -0.26 [ -0.78, 0.25 ]

Shapiro 2005 10 21.22 (1.148) 18 22.17 (1.148) 6.7 % -0.80 [ -1.61, 0.00 ]

Subtotal (95% CI) 108 125 41.9 % -0.36 [ -0.71, -0.01 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 6.50, df = 4 (P = 0.17); I2 =38%

Test for overall effect: Z = 1.99 (P = 0.047)

4 Other Professionals

Subtotal (95% CI) 0 0 Not estimable

Heterogeneity: not applicable

-2 -1 0 1 2

Favours relaxation Favours no intervention

(Continued . . . )
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(. . . Continued)

Study or subgroup Intervention Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

Test for overall effect: not applicable

Total (95% CI) 271 250 100.0 % -0.49 [ -0.78, -0.21 ]

Heterogeneity: Tau2 = 0.15; Chi2 = 27.73, df = 12 (P = 0.01); I2 =57%

Test for overall effect: Z = 3.40 (P = 0.00068)

Test for subgroup differences: Chi2 = 0.70, df = 1 (P = 0.40), I2 =0.0%

-2 -1 0 1 2

Favours relaxation Favours no intervention

(1) Control group split across the two subgroups; no double-counting

(2) Control group split across the two subgroups; no double-counting

A D D I T I O N A L T A B L E S

Table 1. GRADE assessment

Comparison Risk of Bias Inconsistency Indirectness Imprecision Publication

Bias

Level of Evidence

CBT vs

no intervention

1 mo follow-up

5 out of 6 studies

high risk of bias:

1 level down

I² = 64%:

no downgrading

No 332 participants

No downgrading

Yes in funnel

plot:

1 level down

Low Quality

CBT vs

no intervention

1 - 6 mo follow-

up

5 out of 8 studies

high risk of bias:

1 level down

I² = 54%:

no downgrading

No 549 participants

No downgrading

Yes in funnel

plot:

1 level down

Low Quality

CBT vs

no intervention

> 6 months fol-

low-up

2 studies

high risk of bias:

1 level down

I² = 38%:

no downgrading

No 157 participants

1 level down

Not apparent Low Quality

Relaxation

vs no interven-

tion

1 mo follow-up

3 out 4 studies

high risk of bias:

1 level down

I² = 0%:

no downgrading

No 97 participants

1 level down

Not apparent Low Quality

Relaxation

vs no interven-

tion

1 - 6 mo follow-

up

10 out of 13

studies

high risk of bias:

1 level down

I² = 57%:

no downgrading

No 521 participants

no downgrading

Not apparent Moderate Quality
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Table 1. GRADE assessment (Continued)

Relaxation vs

no intervention

> 6 mo follow-

up

1 study:

no downgrading

N/A No 40 participants

2 levels down

Not apparent Low Quality

A P P E N D I C E S

Appendix 1. Medline / Pubmed search strategy

25.11.2013

#1 “Health Personnel”[Majr] OR “health personnel”[tiab] OR “health care personnel”[tw] OR “healthcare personnel”[tw] OR “health

care worker”[tw] OR “health care workers”[tw] OR “healthcare worker”[tw] OR “healthcare workers”[tw] OR “health worker”[tw]

OR “health workers”[tw] OR “health professional”[tw] OR “health professionals”[tw] OR “health care professional”[tw] OR “health

care professionals”[tw] OR “healthcare professional”[tw] OR “healthcare professionals”[tw] OR “medical care personnel”[tw] OR

nurse[tiab] OR nurses[tiab] OR nursing[tw] OR physician[tiab] OR physicians[tiab]

#2 “Burnout, Professional”[Mesh] OR burnout[tiab] OR “psychological workload”[tw]

#3 “Stress, Psychological”[Mesh] OR “Anxiety”[Mesh:NoExp] OR “Depression”[Mesh] OR anxie*[tw] OR anxious*[tw] OR de-

press*[tw] OR stress*[tw] OR strain[tw] OR burden*[tw] OR “psychological load”[tw]

#4 work[tw] OR works*[tw] OR work’*[tw] OR worka*[tw] OR worke*[tw]OR workg*[tw] OR worki*[tw] OR workl*[tw] OR

workp*[tw] OR occupation*[tw] OR job[tw] OR jobs [tw] OR employee*[tw]

#5 #3 AND #4

#6 (program* [tw] OR “prevention and control” [sh]) AND (occupational [tw] OR worker* [tw])

#7 (randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized controlled trials[mh] OR random allocation[mh]

OR double-blind method[mh] OR single-blind method[mh] OR clinical trial[pt] OR clinical trials[mh] OR “clinical trial”[tw] OR

((singl*[tw] OR doubl*[tw] OR trebl*[tw] OR tripl*[tw]) AND (mask*[tw] OR blind*[tw])) OR “latin square”[tw] OR placebos[mh]

OR placebo*[tw] OR random*[tw] OR research design[mh:noexp] OR comparative study[pt] OR evaluation studies as topic[mh]

OR evaluation studies[pt] OR follow-up studies[mh] OR prospective studies[mh] OR cross-over studies[mh] OR control*[tw] OR

prospectiv*[tw] OR volunteer*[tw]) NOT (animal[mh] NOT human[mh])

#8 “Costs and Cost Analysis”[Mesh] OR “economics”[MeSH Subheading] OR econom*[tiab] OR cost[tw] OR costs[tw]

#9 #1 AND (#2 OR #5) AND (#6 OR #7 OR #8)

Appendix 2. PsycINFO (ProQuest) search strategy

26.11.2013

#9 limit 8 to yr=“2008 -Current”

#8 3 and 7

#7 4 or 5 or 6

#6 ((occupational or work or worker or workers or working or workplace or worksite or job) and (stress or strain or anxiety or anxious

or depressive or depression or burden)).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests &

measures]

#5 (“job stress” or burnout or “burn out”).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests &

measures]

#4 “Occupational Stress”/
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#3 #1 or #2

#2 (“healthcare personnel” or “health care worker” or “health care workers” or “healthcare worker” or “healthcare workers” or “health

worker” or “health workers” or “health professional” or “health professionals” or “healthcare professional” or “healthcare professionals”

or nurses or nursing or physician or physicians or “medical care personnel”).mp. [mp=title, abstract, heading word, table of contents,

key concepts, original title, tests & measures]

#1 “Health Personnel”/ or “Allied Health Personnel”/ or “Medical Personnel”/ or “Mental Health Personnel”/

Appendix 3. NIOSHTIC-2 search strategy

23.5.2012

DC{OUNIOS} AND GW{stress or burnout or strain or depress* or anxiety or anxious or burden or burn out} and GW{health care or

healthcare* or health personnel or physician or physicians or nurse or nurses or nursing} and GW{random* or clinical or control* or

double-blind* or single-blind* or placebo* or comparativ* or evaluat* or follow-up* or cross-over* or prospectiv*} and UD{> 201010}

2.12.2013

DC{OUNIOS} and GW{stress or burnout or strain or depress* or anxiety or anxious or burden or burn out} and GW{health care or

healthcare* or health personnel or physician or physicians or nurse or nurses or nursing} and GW{random* or clinical or control* or

double-blind* or single-blind* or placebo* or comparativ* or evaluat* or follow-up* or cross-over* or prospectiv*} and UD{> 201201}

Appendix 4. CENTRAL search strategy

2.12.2013

#1 burnout OR “burn out” OR “occupational stress” OR “job stress” OR “work stress” OR “work strain”

#2 (occupational stress) OR (job stress) OR (work stress) OR (work strain)

#3“ health personnel” OR “healthcare personnel” OR “health care worker” OR “healthcare worker” OR “health worker” OR “health

workers” OR “health professional” OR “health care professional”

#4 (nurse OR nurses OR nursing OR physician OR physicians):ti,ab,kw

#5 (#1 OR #2)

#6 (#3 OR #4)

#7 (#5 AND #6)

Appendix 5. CINAHL (EBSCO) search strategy

23.5.2012

#1 (MM “Health Personnel”)

#2 TX “healthcare personnel” OR “health care worker” OR “health care workers” OR “healthcare worker” OR “healthcare workers” OR

“health worker” OR “health workers” OR “health professional” OR “health professionals” OR “healthcare professional” OR “healthcare

professionals”

#3 TI nurses OR nursing OR physician OR physicians OR “medical care personnel”

#4 AB nurses OR nursing OR physician OR physicians OR “medical care personnel”

#5 MH “Burnout, Professional”

#6 MH “Stress, Occupational”

#7 #1 or #2 OR #3 or #4

#8 “job stress” OR burnout OR “burn out”

#9 (occupational OR work OR worker OR workers OR working OR workplace OR worksite OR job) and (stress OR strain OR

anxiety OR anxious OR depressive OR depression OR burden)

#10 #5 OR #6 OR #8 OR #9

#11 #7 AND #10

#12 random* OR clinical* OR control* OR double-blind* OR single-blind* OR placebo* OR comparativ* OR evaluat* OR follow-

up* OR cross-over* OR prospectiv* OR volunteer*

#13 #11 AND #12
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#14 #11 and #12 (Limiters - Published Date from: 20101101-20120531; Exclude MEDLINE records)

27.11.2013

#1 MM “Health Personnel”

#2 TX “healthcare personnel” OR “health care worker” OR “health care workers” OR “healthcare worker” OR “healthcare workers” OR

“health worker” OR “health workers” OR “health professional” OR “health professionals” OR “healthcare professional” OR “healthcare

professionals”

#3 TI nurses OR nursing OR physician OR physicians OR “medical care personnel”

#4 AB nurses OR nursing OR physician OR physicians OR “medical care personnel”

#5 MH “Burnout, Professional”

#6 MH “Stress, Occupational”

#7 S1 OR #2 OR #3 OR #4

#8 job stress OR burnout OR “burn out”

#9 (occupational OR work OR worker OR workers OR working OR workplace OR worksite OR job) and (stress OR strain OR

anxiety OR anxious OR depressive OR depression OR burden)

#10 #5 OR #6 OR #8 OR #9

#11 #7 AND #10

#12 random* OR clinical* OR control* OR double-blind* OR single-blind* OR placebo* OR comparativ* OR evaluat* OR follow-

up* OR cross-over* OR prospectiv* OR volunteer*

#13 #11 AND #12

#14 #11 AND #12 (Limiters - Published Date: 20120101-20131231; Exclude MEDLINE records)

Appendix 6. Web of Science search strategy

21.11.2013 (* = Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=All years)

#1 TS=(“health personnel” OR “health care personnel” OR “healthcare personnel” OR “health care worker” OR “health care workers”

OR “healthcare worker” OR “healthcare workers” OR “health worker” OR “health workers”) *

#2 TS=(“health professional” OR “health professionals” OR “health care professional” OR “health care professionals” OR “healthcare

professional”) *

#3 TS=(“healthcare professionals” OR “medical care personnel”) *

#4 #3 OR #2 OR #1 *

# 5 TS=(burnout OR “psychological workload”) *

# 6 TS=(stress OR anxiety OR depression OR anxious OR depressive OR strain OR burden OR “psychological load”) AND TS=(work

OR works OR worker OR workers OR workplace OR worksite OR occupation OR occupational OR job OR jobs OR employee OR

employees) *

#7 #6 OR #5 *

#8 #7 AND TS=(physician OR physicians OR nurse OR nurses OR nursing) *

#9 #7 AND #4 *

#10 #9 OR #8 *

#11 TS=(program* OR prevention OR control) AND TS=(occupational OR worker*) *

#12 #11 AND #10 *

#13 #10 AND TS=(“randomized controlled trial” OR “controlled clinical trial” OR “randomized controlled trials” OR “random

allocation” OR “double-blind” OR “single-blind” OR “clinical trial” OR “clinical trials” OR ((singl* OR doubl* OR trebl* OR tripl*)

AND (mask* OR blind*)) OR “latin square” OR placebos OR placebo OR random* OR “comparative study” OR “evaluation studies”

OR “follow-up” OR “cross-over” OR control* OR prospectiv* OR volunteer*) *

#14 #13 OR #12 *

#15 #14 (Databases=SCI-EXPANDED, SSCI, A&HCI Timespan=2012-2013)
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F E E D B A C K

Mistake in reporting length of follow-up, 16 January 2015

Summary

Name: Paul Landsbergis

Email Address: paul.landsbergis@downstate.edu

Affiliation: SUNY Downstate School of Public Health

Comment: I have just read your excellent review of studies stress prevention among health care workers in the Cochrane Collaboration

2014. In this paper you write:

“5.3.2 Changing working conditions vs. no intervention: CCT: Another study (Bourbonnais 2011) compared an intervention pro-

gramme aimed at reducing psychosocial stressors at work with no intervention in a non-randomised controlled design and found a

lower level of stress at one month follow-up (SMD -0.38; 95%CI -0.56 to -0.20; 488 participants) (Analysis 5.3).”

However, you have included the Bourbonnais study (and rightly so) in the category of “5.3 Any stress-related outcome (Follow-up

more than six months)”. The 2011 paper reports results from a 3-year follow-up of the intervention and control hospitals. Therefore,

I am wondering if perhaps the phrasing in the paragraph “lower level of stress at one month follow-up” is a typographical error?

I agree with the conflict of interest statement below:

I certify that I have no affiliations with or involvement in any organization or entity with a financial interest in the subject matter of

my feedback.

Reply

Thank you for your comment. We read the article again and we saw that you are correct.

We corrected the text in the Results section, under comparison 5.3.2. Now it says: “Another study (Bourbonnais 2011) compared an

intervention programme aimed at reducing psychosocial stressors at work with no intervention in a non-randomised controlled design

and found a lower level of stress at three years’ follow-up (SMD -0.38; 95% CI -0.56 to -0.20; 488 participants) (Analysis 5.3).”

Contributors

Jani Ruotsalainen, Jos Verbeek

Mistake in reporting results of a general health measure, 28 January 2015

Summary

Name: Ulla Peterson

Email Address: ulla.peterson@lnu.se

Comment: The sentence on page 22: “However, the same study found an increase in symptoms on the General Health Questionnaire

(MD 7.40; 95% CI 0.79 to 14.01) (Analysis 5.4).” is not consistent with the result presented in the article Peterson et al. (2008). As

stated in that article: “Vitality and general health were assessed using the Short Form Health Survey (SF-36; Sullivan et al. 1994, 1995,

Sullivan & Karlsson 1998). The vitality score, which consist of 4 items, measures the frequency with which the respondent feels full of

life and has a lot of energy, or feels tired and worn out. The general health score measures perceived general health status and consists of

5 items. The scales were transformed to a 0-100 scale using a transformation formula where 100 represents best possible health status.”

The result therefore shows an increase in self-rated health rather than an increase in symptoms after participation in reflecting peer-

support groups.

I agree with the conflict of interest statement below:

I certify that I have no affiliations with or involvement in any organization or entity with a financial interest in the subject matter of

my feedback.
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Reply

Thank you for your comment. We read the article again and we saw that you are correct.

We switched the graph labels in analysis 5.4 around so that now the left side of the forest plot favours no intervention and the right

side favours intervention. This means that the intervention group experienced an increase in health, rather than of symptoms, and that

is a good thing.

We also corrected the text in the Results section, under comparison 5.3.4. Now it says: “The same study found an increase on The

Short Form Health Survey (SF-36) score (MD 7.40; 95% CI 0.79 to 14.01) (Analysis 5.4).”

Contributors

Jani Ruotsalainen, Jos Verbeek

W H A T ’ S N E W

Date Event Description

31 March 2015 Amended We received feedback from Paul Landsbergis and Ulla

Peterson saying we had reported results of two included

studies wrong. With Bourbonnais 2011, the mistake

was a typo in the effects of interventions text describing

length of follow-up being less than a month when it

was in fact three years. We corrected the text accord-

ingly. With Peterson 2008, we had erroneously labelled

an outcome as having been the General Health Ques-

tionnaire when the authors had actually used the Short

Form Health Survey (SF-36). We had also mistakenly

reported the result as favouring no intervention because

we had understood it meaning an increase in symptoms

when in fact it favoured the organisational interven-

tion group by showing an increase in general health. We

switched the forest plot labels around and corrected the

text, thus fixing the problem

31 March 2015 Feedback has been incorporated We appended the comments sent by Paul Landsbergis

and Ulla Peterson verbatim into the Feedback section

and also explained there how we amended the review

5 December 2014 Amended Corrected a small error (18% to 13%) in the PLS.

9 July 2014 New citation required and conclusions have changed We added 38 studies and reorganised the analyses to be

more informative

30 October 2013 New search has been performed We updated the review and merged it with the review

entitled Preventive staff-support interventions for health
workers by Brian van Wyk and Victoria Pillay-van Wyk

because of considerable overlap

4 November 2008 Amended Converted to new review format.
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H I S T O R Y

Protocol first published: Issue 2, 2000

Review first published: Issue 4, 2006

Date Event Description

21 August 2006 New citation required and conclusions have changed Substantive amendment

C O N T R I B U T I O N S O F A U T H O R S

Jani Ruotsalainen, Albert Mariné, Jos Verbeek and Consol Serra screened the systematic search results for potential new studies to

include. Jani Ruotsalainen, Albert Mariné, Consol Serra and Jos Verbeek extracted data from new included studies and also assessed

the risk of bias of the previously included studies. Jani Ruotsalainen and Jos Verbeek rebuilt the comparisons and ran the analyses. Jos

Verbeek and Jani Ruotsalainen wrote the first draft of the updated review text. All authors commented on the draft. Jani Ruotsalainen

is the guarantor of the review.

D E C L A R A T I O N S O F I N T E R E S T

Jani Ruotsalainen: None known.

Jos Verbeek: None known.

Consol Serra: None known.

Albert Marine: None known.

S O U R C E S O F S U P P O R T

Internal sources

• Cochrane Occupational Safety and Health Review Group, Finland.

• Finnish Institute of Occupational Health, Finland.

• Corporació Parc Taulí (Sabadell), Spain.

• Network of Centers for Research on Epidemiology and Public Health, Spain.

External sources

• Ministry of Social Affairs and Health, Finland.
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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

In the previous version of this review (Marine 2006) we categorised interventions as person- and work-directed. We think the new

categorisation into cognitive-behavioural, mental and physical relaxation and organisational interventions is more informative.

N O T E S

The title of this review has changed from Effectiveness of occupational stress management programmes to Preventing occupational stress in
healthcare workers. The review entitled Preventive staff-support interventions for health workers by Brian van Wyk and Victoria Pillay-van

Wyk has been merged with this review and therefore will not be updated separately.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Cognitive Behavioral Therapy; Controlled Before-After Studies; Health Personnel [∗psychology]; Massage [psychology]; Meditation

[psychology]; Occupational Diseases [∗prevention & control; psychology]; Randomized Controlled Trials as Topic; Relaxation Therapy

[psychology]; Stress, Psychological [∗prevention & control]

MeSH check words

Humans
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