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Meta-analysis of the effects of health promotion intervention in the
workplace on depression and anxiety symptoms
by Angela Martin, PhD,1 Kristy Sanderson, PhD,2 Fiona Cocker, BA Hons 2
Martin A, Sanderson K, Cocker F. Meta-analysis of the effects of health promotion intervention in the workplace on
depression and anxiety symptoms. Scand J Work Environ Health. 2009;35(1):7–18.

Objectives The aim of the study was to investigate whether different types of health promotion intervention in
the workplace reduce depression and anxiety symptoms.
Methods A systematic review and meta-analysis of the literature was undertaken on workplace health promotion published during the period 1997–2007. Studies were considered eligible for inclusion if they evaluated the
impact of an intervention using a valid indicator or specific measure of depression or anxiety symptoms. The
standardized mean difference was calculated for each of the following three types of outcome measures: depression, anxiety, and composite mental health.
Results Altogether 22 studies were found that met the inclusion criteria, with a total sample size of 3409 employees postintervention, and 17 of these studies were included in the meta-analysis, representing 20 intervention–control comparisons. The pooled results indicated small, but positive overall effects of the interventions with
respect to symptoms of depression [SMD 0.28, 95% confidence interval (95% CI) 0.12–0.44] and anxiety (SMD
0.29, 95% CI 0.06–0.51), but no effect on composite mental health measures (SMD 0.05, 95% CI -0.03–0.13).
The interventions that included a direct focus on mental health had a comparable effect on depression and anxiety
symptoms, as did the interventions with an indirect focus on risk factors.
Conclusions When the aim is to reduce symptoms of depression and anxiety in employee populations, a broad
range of health promotion interventions appear to be effective, although the effect is small.

Key terms depression risk; employee; mental health; systematic review.

Depression and anxiety are the most common forms of
mental disorder. These conditions are widely reported
to be increasing in prevalence, and they have the greatest lifetime risk estimates, ranging from 20% to 55%,
depending on the source of the estimate (18). However,
these conditions are also the most manageable, as they
are usually responsive to treatment, particularly if intervention takes place within the early stages of the
development of the disorder (19). It is increasingly
argued that the utilization of the workplace as a site for
the delivery of interventions designed to prevent, screen
for, or treat depression and anxiety among employee
populations (20) is both logistically attractive, since the
workplace provides access to a large proportion of the
adult population, and a socially responsible corporate
strategy (21). Moreover, recent research has linked depression to impaired work performance (22), workplace
safety (23), and high levels of absenteeism and early
retirement (24); therefore, there is currently considerable
1
2

financial imperative for organizations to contribute to its
prevention and management (25).
Consequently, strategies for mental health promotion
are increasingly being implemented in workplace settings, and they constitute an important topic for applied
research. The field of research on mental health promotion is beset with considerable debate and confusion
around what constitutes “mental health” and “mental
illness”, issues that are particularly pertinent when
considered in the context of the workplace (26, 27).
Much of the debate about what mental health promotion
actually is stems from philosophical differences between
“pathogenic” or clinical approaches focused on the
problems of individuals, and humanistic or social capital
approaches, which draw attention to the systemic determinants of health (28). While this debate is contextually
important in understanding the considerable variety in
approaches taken in the studies reviewed in the present
research, it is outside the scope of this paper to provide
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an in-depth theoretical discussion of these issues. For
the purposes of this review, mental health promotion is
broadly defined as encompassing a wide range of activities designed to have a positive effect on mental health,
including those targeting healthy individuals (universal),
at risk subgroups (selected), and high risk or symptomatic individuals (indicated) (29). Our review focused on
a broad range of potential strategies that includes each
of these approaches.
Given that occupational stress has been indicated
as a risk factor for the development of depression and
anxiety disorders (30), stress management programs are
a ubiquitous strategy for mental health promotion in
the workplace. Programs in organizational stress management vary widely in their objectives, structure, and
target groups (31). Two recent meta-analyses showed a
moderate effect for cognitive–behavioral or multimodal
work-stress interventions on psychological complaints,
but no effect for interventions at the organizational level
(32, 33). Effectively managing occupational stress is
undoubtedly important in promoting mental health and
preventing depression and anxiety. However, given the
existing evidence of the complex relationship between
physical and mental health (eg, stress and coronary heart
disease), a much broader, more integrated approach
has been called for, including the integration of physical and mental health promotion in the workplace (34,
35). Research evidence showing that improvements in
physical health are associated with better mental health
outcomes is starting to accumulate. For example, a
recent meta-analysis of 117 studies on weight loss
showed its effectiveness in reducing depression (36),
and physical activity interventions often demonstrate
mental health benefits (37). The reverse can also occur
with mental health interventions that show a positive
impact on physical health (38). Although the disciplines
of workplace health promotion and occupational safety
and health view the workplace in different ways, an integrated approach (from psychological and public health
orientations) that recognizes the need for collaboration
across these disciplines is emerging (39).
As the psychological, physical, and environmental
risk factors for such common mental health disorders as
depression and anxiety represent such a wide range of
potential intervention targets, many of which co-occur, it
is important that research attention be focused not only
on the effectiveness of the different types of intervention, but also on the potential for interventions to have
broader than intended effects. The growing concern for
public health outcomes and increased interest in cost effectiveness necessitates a closer look at how research on
health promotion intervention is conducted in workplace
settings (40). Reviews and meta-analyses tend to focus
on evaluating interventions promoting physical or mental
health promotion exclusively. Hence the objective of our
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study was to provide an initial overview and evaluation
regarding the potential of a variety of interventions using
workplace health promotion to function as strategies for
mental health promotion; that is, interventions to promote mental health can either directly target depression
and anxiety symptoms through psychological interventions or indirectly target them via known risk factors such
as smoking (41), chronic disease (42), substance abuse
(43), and obesity or inactivity (44) by using health promotion interventions. The occupational health approach
emphasizes the promotion of mental health through the
prevention of occupational stressors that emanate from
work. Organizationally targeted interventions that aim at
ameliorating an important environmental risk factor for
depression and anxiety, that of a poor psychosocial work
climate (45), could also be considered an indirect route
for promoting the mental health of employees. Indeed,
it has been recently noted that, although we know a lot
about the relationship between the work environment
and health, the prevention of mental ill health (eg, stress)
in the workplace remains one of the main challenges of
occupational health psychology (46).
Our objective was to investigate the effectiveness
of both these direct and indirect approaches and summarize the range of studies on workplace health promotion that include depression and anxiety as intervention
outcomes. Studies that include a mental health outcome
as an intervention evaluation criterion obviously expect
a reduction in symptoms, even when the study does not
state that the reduction of depression or anxiety is the
primary aim. We classified these interventions as indirectly focused on depression and anxiety symptoms.

Methods
Search strategy
The following search strategy was carried out using the
major relevant database search engines (eg, MEDLINE,
psycINFO, ProQuest, Web of Science). We divided our
keyword searches into three categories, one term from
each category being present in order to generate a database hit. The first group of search terms were related to
the focus on the workplace (the intervention had to target
working adults) by including variants or derivatives of
words such as occupation or organization or employees
or work. Next, the focus on mental health promotion was
reflected in a long list of search terms that might indicate
a primary or secondary focus on depression or anxiety,
such as health or mental or psychological or well-being
or depression or anxiety. Finally, search terms related
to the focus on studies evaluating the effectiveness of
interventions were entered. We utilized the Cochrane
search terms for identifying  interventions and trials,
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for example, intervention or training or program or efficacy or randomized control group. The search was also
limited to articles reported during 1997–2007 (decade
prior to the commencement of the study) and in English.
Article titles and abstracts were screened by two of the
authors to determine eligibility. In addition, a hand
search of key journals and reference lists of all studies
selected for inclusion in the analysis was also conducted.
Appendix 1 contains a summary of the search strategy.
Inclusion criteria
The inclusion criteria dictated that the studies contained
a quantitative evaluation of workplace health intervention
that reported outcome on a standardized mental health
screening measure for depression or anxiety. This measure could be specific to depression or anxiety symptoms
{eg, the Beck Depression Inventory (BDI); the anxiety
subscale of the Depression, Anxiety and Stress Scales
(DASS), a composite screening measure that provides a
combined assessment of depression and anxiety symptoms [eg, the General Health Questionnaire (GHQ)] or
a subscale of a general health measure that has evidence
of validity as a depression or anxiety screening tool [eg,
the SF-12 mental health summary scale (47)}. The intervention had to target mental health directly or indirectly
through a known risk factor for depression or anxiety,
such as those reviewed in the introduction (smoking,
chronic disease, substance abuse, obesity or inactivity,
and poor psychosocial work climate). As the study was
concerned with workplace mental health promotion, the
interventions reviewed were limited to those delivered
in or via the participants’ workplace.
Data extraction
The variables extracted covered intervention descriptors,
sample characteristics, implementation characteristics,
quality of the research design (use of control group, random allocation) and outcome indicators or effect sizes.
As with two recent meta-analyses in this area (32, 33),
we did not use a quality rating score in the analysis as it
introduces subjectivity and is prone to incomplete data.
This approach is conservative (48). Coding instructions
and guidelines were developed by the first and second authors in order to reduce the subjectivity of decisions made
by the primary coder (the third author). On completion
of the coding, the first author independently checked the
coding of each of the papers. Instances in which disagreement with the initial coding decisions occurred were resolved by consensus. All data were entered into an SPSS
(version 14, SPSS Inc, Chicago, IL, USA) data file, and
data required for the calculation of effect sizes were also
entered into the RevMan program (The Cochrane Centre,
The Cochrane Collaboration, Copenhagen, Denmark).

Statistical analysis
Our primary outcome was the scores of the depression,
anxiety, or composite mental health measures used as
screening tools for these conditions. To retain as much
information as possible on the study outcomes, we
calculated one effect size for each of the depression,
anxiety, or composite measures that were used in each
study. Treatment effect across the studies was then
analyzed separately for each of these three outcomes,
avoiding the substantial dependency among effect sizes
that would otherwise arise (49). One exception was a
study that used two composite measures (10), in which
both effect sizes were included in the composite measures analysis. For the controlled trials, treatment effect
was based on the difference in the posttreatment means
between the treatment and control groups. Standardized
mean differences were calculated as our effect-size measure. We calculated Hedge’s g, which is the difference
in posttreatment means divided by the pooled poststandard deviation, with adjustment for small sample bias.
Data were coded such that a positive standardized mean
difference indicates that the intervention group was
superior to the comparison group. Two studies reported
mean scores on the SF12 and SF36 measures but not
the standard deviations (12, 17); therefore, the values
were derived from published normative data (49). For
studies that compared two intervention groups with the
same control group, we estimated the standardized mean
difference for each treatment–control comparison; thus
a small number of dependent standardized mean differences from the same study was included. Although
a small number of correlated standardized mean differences was unlikely to greatly affect the analysis
(48), we conducted a sensitivity analysis in which we
included only one treatment–control comparison from
each study, selecting the most comprehensive intervention for inclusion, and examined the effect on the pooled
standardized mean differences. When the standardized
mean differences could not be directly calculated from
the reported data, we used standard imputation methods
(eg, derivation from an F statistic) (49), and these are
reported separately.
As our research question was deliberately broad, we
expected substantial heterogeneity in the study populations and interventions. For completeness, we present
pooled results across the studies, although these results
should be interpreted with caution given the diversity of
studies included in this review. The standardized mean
differences were pooled for the depression, anxiety, and
composite measures separately. A meta-analysis was
conducted using RevMan software, with pooled results
expressed as the standardized mean differences (SMD)
with 95% confidence intervals (95% CI). The standardized mean differences were weighted by their precision
Scand J Work Environ Health 2009, vol 35, no 1
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such that the studies with larger sample sizes contributed
more to the pooled estimate. Statistical heterogeneity
was considered to be present if Cochran’s Q statistic was
significant at P<0.10, or if the I2 statistic, which provides
the percentage of variation in outcome attributable to
heterogeneity between studies, was greater than 50%
(50). Fixed effects models are reported unless heterogeneity is present, in which case random effects models
have been reported. The pooled analysis only included
comparable standardized mean differences, and thus
some of these differences have been reported separately
(imputed values and those calculated from pre–post
scores and change scores) (51). For the outcome measures with at least 10 estimates (52), we constructed
funnel plots to detect evidence of potential publication
bias. To reduce subjective error in the judgment of asymmetry, we compared our plots with published examples
representing low, moderate, high, or very high asymmetry (52). A subgroup analysis investigated whether
the treatment effect varied for the interventions that
directly targeted mental health versus those that did not
(eg, physical activity interventions).

Results
Overview of search results and included studies
As the search strategy was deliberately very broad, we
generated 2271 hits. Figure 1 summarizes the results of

the inclusion and exclusion decisions. Only 52 articles
appeared to meet the criteria for inclusion on the basis of
the initial screening, as the remainder did not contain a
relevant intervention. Upon more careful inspection, 20
of these articles were excluded primarily because they
did not contain a specific measure of depression or anxiety symptoms. Many of these studies used stress-related
outcome measures or general psychosocial functioning
or well-being scales that have not been established in
the literature as valid indicators of depression or anxiety
symptoms. A few studies included depression indicators
that were not considered valid, such as a single item or
one that appeared to have been developed specifically
for the study. The application of these inclusion criteria
resulted in a total of 32 studies being deemed suitable
for the coding and data entry. After the coding, a further
10 studies were excluded, as insufficient information
was provided with which to calculate our measure of
effect. This process resulted in a total of 22 studies,
which we subjected to a systematic review. The effect
sizes for 5 of these studies have been reported separately,
as alternative methods were required to estimate the
standardized mean differences, and 17 were eligible for
a pooled analysis representing 20 intervention���������
–��������
control
comparisons.
The 22 included studies represented a total sample
size of 3632 (mean 157.9, SD 103.7) employees after
the intervention, with a total sample size of 2640 (mean
138.9, SD 93.5) in the 17 studies included in the pooled
analysis (1–17). The age range of the sample was 19–69
years. An average of 47.9 (SD 25.6)% of the participants

Relevant articles (N=52)
Excluded articles (N=20)
x No dep/anx outcome measure/indicator (15)
x Dep/anx measure not valid (3)
x No data—research proposal (1)
x Cross-sectional study—baseline data only (1)
Coded articles (N=32)
Excluded articles (N=10)
x SMD not able to be calculated or imputed

Studies included in the review (N=22)

SMD reported separately (N=5)
x No control group, pre-post design (N=2)
x SMD calculated from change scores (N=2)
x Controlled trial with imputed SMD (N=1)
Studies included in the meta-analysis (N=17)

SMD=Standardized mean difference
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Figure 1: Flow chart of the search strategy

Figure 1. Flow chart of the search strategy. (dep =
depression, anx = anxiety, SMD = standardized mean
difference)
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were female, calculated from the 16 studies (1–14, 16,
17) that reported the gender distribution. Nine studies
included a follow-up (1, 3–5, 9, 10, 12–14), the interval
from the preintervention assessment ranging from 1
month to 3 years. At the follow-up, the total sample
size was 1604 (mean 145.8, SD 119.2). Two studies
(4, 10) included a second follow-up; these results are
not presented as the number of studies was too small
to be meaningful. Most of the reviewed studies were
published in either medical or occupational psychology journals. The participants were most likely to be
from North America or Europe and working in health,
government, or community services (white- or “pinkcollar” workers).
Table 1 presents a brief summary of the intervention, relevant outcome measure or measures, and target
population for each of the included studies. The studies
that had a direct focus on mental health (1, 4–6, 10, 11,
14) comprised approximately 53% of those reviewed
and mainly utilized psychoeducation focused on cognitive�������������������������������������������������������
behavior
������������������������������������������������������
or training in coping skills within a stress
management framework. Those without a direct focus on
mental health (2, 3, 7–9, 12, 13, 15–17) were generally
directed towards risk factors such as physical activity,
poor work environment, and cardiovascular disease. Approximately 52% of the interventions were “selected” (2,
6–9, 11–13, 15), 30% were “universal”(3, 16, 17), and
18% were “indicated” (1, 4, 5, 10, 14) in terms of their
approach to mental health promotion (29). Most of the
interventions were individually targeted, and only one
study (5) in the meta-analysis included an exclusive
focus on the organization. Of the studies included in
the meta-analysis, nine (3, 5, 11–17) measured only one
type of outcome (most commonly a composite measure),

and eight (1, 2, 4, 6–10) measured two types of outcome
(most commonly depression and anxiety).
Effects of mental health interventions using workplace
health promotion
The standardized mean differences of the individual
studies and the pooled results after the intervention for
the 17 studies included in the meta-analysis are shown
in figure 2. For the depression and anxiety measures, the
standardized mean differences for the individual studies after the test ranged from no difference between the
intervention and control to a large effect size of 0.8. The
effect varied more for the composite measures, ranging
from a small benefit of –0.21 in the control group to a
moderate benefit of 0.71 for the intervention. The results
from the fixed-effects meta-analysis models indicated
small, but positive overall effects in the interventions on
symptoms of depression (SMD 0.28, 95% CI 0.12–0.44)
and anxiety (SMD 0.29, 95% CI 0.06–0.53), but no
effect on composite measures (SMD 0.05, 95% CI
–0.03–0.13). Statistical heterogeneity was not present in
these pooled analyses, as all of the Q statistic P-values
were >0.10 and the I2 was well below 50%. For the three
studies that compared two intervention groups with the
same control group (1, 3, 13), a sensitivity analysis that
included only the standardized mean difference for the
most comprehensive treatment group from each study
produced similar results (depression SMD 0.31, 95%
CI 0.14–0.47; anxiety SMD 0.32, 95% CI 0.07–0.57;
composite SMD 0.06, 95% CI –0.02–0.15). For the
outcome measures with at least 10 effect estimates
(depression and composite), we inspected funnel plots
for evidence of potential publication bias. Both the

Table 1. Summary of studies included in the review. (DASS = Depression, Anxiety, Stress Scales, CBT = cognitive behavior therapy, BDI
= Beck Depression Inventory, HADS = Hospital Anxiety Depression Scale, Zungs-SDS = Zung’s Self-Rating Depression Scale, BSI = Brief
Symptom Inventory, CES-D = Centre for Epidemiologic Studies Depression Scale, STAI/STPI = State-Trait Anxiety Inventory/State-Trait
Personality Inventory, IPAT = Institute for Personality and Ability Testing Depression Scale, SF-12 = 12-item Short Form Survey, SF-36 =
36-item Short Form Survey, GHQ = General Health Questionnaire)
Author

Intervention
target

Intervention
type

Intervention description

Type of
Study
mental
design
health
promotion

OutStudy population
come
measure

Studies included in the meta-analysis
Atlantis et
al, 2004
(2)
Blonk et al,
2006 (1)
Bond &
Bunce,
2000 (3)

Increasing
physical activity
(indirect)
Reduction of
depression and
anxiety symptoms (direct)
Work stress reduction (indirect)

Individual Aerobic and weight-training exercise, plus Selected
behavior modification

RCT

DASS,
SF-36

Two work-related, stress management
Indicated RCT
interventions: (i) extensive CBT conducted
by a psychotherapist, (ii) brief CBT conducted by “labor experts”
Individual Two work-related, stress management in- Universal RCT
terventions: (i) acceptance & commitment
therapy to enhance coping, (ii) innovation
promotion program in which individuals
identify & change causes of occupational
strain

DASS

Combined

BDI,
GHQ12

Casino employees (identified as having low physical
activity)
Self-employed workers (unable to work due to psychiatric complaint)
Large media organization
(managerial, creative & technical employees)
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Table 1. Continued.
Author

Intervention
target

Intervention
type

Intervention description

Type of
Study
mental
design
health
promotion

OutStudy population
come
measure

Studies included in the meta-analysis continued
Brouwers
et al, 2006
(10)

Emotional distress (direct)

ButterImproved physiworth et al, cal & mental
2006 (11) health (direct)
Feurstein
et al, 2004
(12)
Gardner et
al, 2006
(13)

Individual Intervention focused on understandIndicated
ing causes, developing and implementing problem-solving strategies (including
workplace problems), and promoting early
work resumption
Individual Motivational interviewing based health
Selected
coaching

Godard et
al, 2006
(14)

Ergonomic risk
Individual Combined ergonomic and job-stress inter- Selected
& work stress revention program
duction (indirect)
Stress reduction Individual Compared the role of modifying dysfunc- Selected
(indirect)
tional cognitions with teaching of appropriate behavioral coping strategies in
stress management training
Depression or
Individual Organized health promotion during
Indicated
anxiety sympmedical consultations with occupational
toms (direct)
physician

Grime,
2004 (4)

Emotional distress (direct)

Kawakami
et al, 1999
(15)
Kitchener
& Jorm,
2004 (16)

Stress & health Individual Mailed advice on reducing psychologirisk reduction
cal stress, blood pressure, serum lipids &
(indirect)
sick leave
Knowledge &
ComProgram to improve mental health literacy,
stigma of mental bined
reduce stigmatizing attitudes, increase
health (indirect)
confidence to help others in the workplace
& improve participants’ own mental health
Emotional health, Individual Emotion refocusing technique with physiincluding depresological feedback (heart rhythms)
sion (direct)
Stress reduction Individual Stress management program using cogni(indirect)
tive behavior therapy

McCraty
et al, 2003
(6)
Mino et al,
2006 (7)

Individual Computerized “beating the blues” CBT
program

Indicated
Selected

RCT

HADS,
SF-36

Various workers (on sick leave
related to mental health)

Quasi-ex- SF-36
perimental;
matched
controls
RCT
SF-12

University employees (eligible
for health benefits)

World bank employees (workrelated symptoms in the upper
extremities
RCT
GHQ-12 British National Health Service
workers, most from intellectual disability service (highstress occupations)
Quasi-ex- HADS
Various workers (employees
perimental;
on sick leave in relation to
randomanxiety or depression
ized groups
RCT
HADS
British National Health Service
employees (with recent
stress-related absenteeism)
RCT
GHQ-12 Manufacturing (plant workers): high stress workplace

Universal RCT

SF-12

Government employees

Selected

RCT

BSI

Information technology workers (hypertensive)

Selected

RCT

GHQ30,
CES-D
SF-36

Manufacturing, plant workers
(high-stress workplace)

Mutrie et
al, 2002
(17)
Peters &
Carlson,
1999 (8)
Sheppard
et al, 1997
(9)

Indirect

Individual Self-help intervention for increasing active Universal RCT
commuting behavior

Health behavIndividual Multimodal intervention including stress
ior & lifestyle
management, counseling & health
change (indirect)
promotion
Stress reduction Individual Transcendental meditation compared with
(indirect)
education control of corporate stress
management

Selected

RCT

STAI

Maintenance workers (high
health risk behavior)

Selected

RCT

STAI

Kawakami
et al, 1997
(5)

Focused on depressive symptoms (direct)

Indicated

Quasi-ex- Zung’s
perimental, SDS
randomized groups

Branch of high security,
federal government agency
employees (high-stress
occupation)
Blue-collar workers (high depression scores)

Selected

RCT

Organiza- Work environment, stress reduction protional
gram implemented by working committee
of supervisors, included survey of work
stressors & problem-solving processes

Health care workers

Studies reviewed but not included in the meta-analysis
McCraty
et al, 2003
(53) a
Petterson
et al, 2006
(70) b
Lang et al,
2000 (41) a

Stress and health Individual Emotion refocusing technique with physirisk reduction
ological feedback (heart rhythms)
(indirect)
Work environOrganiza- Empowerment intervention or employee
ment (indirect)
tional
participation program

LavoieTremblay
et al, 2005
(56) b
Guppy &
Marsden,
1997 (55)

Work environment (indirect)

a
b

Smoking cessation (indirect)

Alcohol misuse
(indirect)

Universal Pre–post,
no control

Correctional officers
(hypertensive)

GHQ-6

Aged care nurses

Individual Compared effectiveness of a worksite phy- Selected
sician recommending giving up smoking
with more active quitting strategies
Organiza- Participatory organizational intervenSelected
tional
tion to improve the psychological work
environment

RCT

CES-D

Employees of an electricity
and gas company (smokers)

Pre–post,
no control

PSI

Health care workers (high
stress occupation)

Individual Company-based counseling program for
employees with alcohol-related problems

Pre–post,
no control

GHQ-12 Transportation workers (alcohol problems)

Selected

Excluded from the analysis due to inadequate data provided with which to calculate the effect size.
Excluded due to the lack of a control design.
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Figure 2: Overall
effects
of reviewed
on depression,
anxiety and
composite
measures
Figure
2. Overall
effects of interventions
the reviewed interventions
on depression,
anxiety,
and the composite
measures.(DASS = Depression, Anxiety, Stress

Note: (1) and (2) refer to multiple intervention groups from the same study. In contrast to all other measures, higher scores on the SF-12/36 indicate better functioning, so to ensure consistent direction of SMD, control group
Scales,
BDI
= Beck group
Depression
Inventory,
HADS = Hospital
Anxiety
Scale,
Zungs-SDS
= Zung’s
Self-Rating
Depression
Scale,
BSI
means have been entered
under
intervention
and vice versa.
DASS=Depression,
Anxiety, Stress
ScalesDepression
(71), BDI=Beck
Depression
Inventory (72),
HADS=Hospital
Anxiety
Depression Scale
(73),
Zungs-SDS= Zung’s
Self-Rating Depression
ScaleSymptom
(74), BSI=Brief
Symptom Inventory
CES-D=Centre
for Epidemiologic
Studies
Depression Scale
(76),STAI/STPI
STAI/STPI=State-Trait
Anxiety
Inventory/State-Trait
Personality Inventory (77),
= Brief
Inventory,
CES-D =(75),
Centre
for Epidemiologic
Studies
Depression
Scale,
= State-Trait
Anxiety
Inventory/State-Trait
IPAT= Institute for Personality and Ability Testing Depression Scale, SF-12 (78), SF-36 (79), GHQ=General Health Questionnaire (80). Figure shows first post-treatment measures.

Personality Inventory, IPAT = Institute for Personality and Ability Testing Depression Scale, SF-12 = 12-item Short Form Survey, SF-36 = 36-item
Short Form Survey, GHQ = General Health Questionnaire)

depression and composite measure plots showed low-tomoderate evidence of asymmetry and hence a lower risk
of publication bias. [The funnel plots can be obtained
from the first author.]
In a subgroup analysis, interventions that included
a direct focus on mental health (1, 3–6, 10, 11, 14, 16)
produced similar standardized mean differences as those
that had an indirect focus on risk factors (2, 7–9, 12,
13, 15, 17), with small positive effects for depression
(SMD 0.31, 95% CI 0.10–0.51, compare with 0.24,
95% CI -0.01–0.49) and anxiety (SMD 0.25, 95% CI 0.03–0.53, compare with SMD 0.35, 95% CI -0.02–0.71)
and no effect for composite measures (SMD 0.01, 95%
CI -0.10–0.11, compare with SMD 0.12, 95% CI 0.01–0.25). Heterogeneity was minimal in the analyses
for direct (depression Q=5.21, df=4, P=0.27, I2=23.2%;
anxiety Q=3.71, df=3, P=0.29, I2=19.1%; composite
Q=2.58, df=3, P=0.46, I2=0.0%) and indirect (depression Q=1.86, df=5, P=0.87, I 2=0%; anxiety Q=0.04,
df=2, P=0.98, I2=0%; composite Q=11.18, df=8, P=0.19,
I2=28.5%) interventions.
The outcomes at follow-up are presented in figure 3.
The follow-up interval ranged from 1 month after the
baseline measurements to 3 years. As heterogeneity
was present, we used random effects models. Initial
improvement was maintained for the depression and
anxiety outcomes at the follow-up. The outcome was

also improved for the composite measures. The analysis of the composite measures also had a clear outlier
(SMD 1.66); with this study removed from the sensitivity analysis, the pooled result for the composite measure
was similar to that of the postintervention results (SMD
0.19, 95% CI 0.00–0.38). Caution is needed when these
follow-up results are interpreted, as only 9 of the 17
studies reported follow-up data, the follow-up intervals
varied, and there was substantial heterogeneity for the
anxiety and composite measures.
The standardized mean differences are reported
separately for five studies due to differences in the
methodology. Two controlled trials with standardized
mean differences derived from change scores found a
slight worsening on the of the Centre for Epidemiologic
Studies Depression Scale (CES-D) scores for the intervention group in a smoking cessation trial (SMD –0.08)
(41) and virtually no difference with the Brief Symptom Inventory for depression (SMD 0.03) or anxiety
(SMD 0.05) (53). A controlled trial evaluating a stress
management program that required an imputed effect
size (derived from the F statistic) had a standardized
mean difference of 0.69 on the Centre for Epidemiologic
Studies Depression Scale (54). Two studies without a
control group (one with counseling for employees with
alcohol problems and the other with a participatory
work environment program) had respective before�������
–after�
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Figure 3. Follow-up effects of the reviewed interventions on depression, anxiety, and the composite measures.
Figure 3: Follow-up effects for reviewed interventions on depression, anxiety and composite measures
Note: Figure shows second post-treatment measures. Time period after the study author represents the length of the follow-up interval from baseline.

standardized mean differences of 0.44 on the basis of the
change in the GHQ (55), and –0.20 in the Psychiatric
Symptom Inventory (derived from the percentage of
change) (56).

Discussion
The results indicated small, but positive overall effects
for symptoms of depression and anxiety in the interventions reviewed, but no effects for the composite outcome
of the mental health measures. The interventions with
a direct focus on mental health had a similar beneficial
effect on symptoms as those with an indirect focus on
risk factors.
The effect sizes observed were generally smaller,
but in the same positive direction as those reported in
similar meta-analyses (32, 33). Three studies showed
larger-than-average effects and were clearly effective
within a positive confidence interval range, even though
their samples were all small. McCraty et al (6) were able
to show a reduction in symptoms of both depression and
anxiety, as measured with the Brief Symptom Inventory, in a stress-management program for hypertensive
employees. Their program included instruction in refocusing positive emotion and restructuring techniques
enhanced by feedback on heart rate variability. This is
an interesting use of a psychophysiological approach
in a selected population. Grime (4) reduced depression
symptoms measured by the Hospital Anxiety Depression
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Scale with a CBT (cognitive behavior therapy) program on emotional distress for employees with recent
stress-related absenteeism. These two interventions
were directed towards employee groups with a higher
risk, a factor that may explain the larger effect sizes.
The standardized mean differences of 0.75 and 0.81, respectively, for the depression scores in these studies are
comparable with that observed for psychological therapy
among clinically depressed persons (SMD 0.82) (57).
Bond & Bunce (3) found reduced scores on the GHQ
in a group that received acceptance and commitment
therapy that sought to enhance people’s ability to cope
with work-related strain. However, in comparison, they
also evaluated an innovation promotion program that
helped people to identify and then innovatively change
causes of occupational strain, but the result showed a
negative impact on the participants.
Limitations and directions for future research
Most of the effects observed by us were empirically
small. This result is consistent with the evidence on the
efficacy of public health strategies in the prevention or
reduction of depression symptoms, and a recent metaanalysis reported a similar average effect (SMD 0.22)
(58) to that found for depression outcomes in our analysis (SMD 0.28). From a public health perspective, it is
recognized that a small effect applied to a larger number
of people may produce overall greater improvement in
population health than a larger effect applied to a smaller, targeted group of persons (59). A wider application of
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public health interventions of modest effect to promote
employee health may be a cost-effective strategy (60).
It should also be noted that, given the heterogeneity in
the interventions and populations, there was a range of
clinical severity of symptom pretreatment, and a restriction of the range of the pretreatment means may have
contributed to our results.
We also noted some methodological issues while
conducting our review. As in other reviews of occupational health and safety intervention, major issues are
the use of uncontrolled designs, small samples, a lack
a theoretical reasoning, and the omission of important
intervention details (40). Obviously our exclusion criteria regarding study design and the requirements for data
presentation that enabled the meta-analysis limited the
number of studies we could analyze. We also observed
a theoretical positioning of most of the interventions in
our review and noted that the mention of nonmethodological issues, such as the cost of implementation, was
also rare. Researchers are urged to consider publishing
this information in order to guide academic research on
the mechanisms of intervention action and to aide public
health and organizational decision making in relation to
the cost-effectiveness of health promotion programs in
the workplace.
As research continues on the integration of physical
and mental health promotion, the detection of crossdomain effects in well-controlled studies may reveal
important economies of scale that we were unable to
detect in our small and simple review. Further research
should specifically address our question, as well as focus
on collecting evidence that could contribute to future
meta-analyses of a much larger number of studies. This
process would enable our findings to be confirmed and
investigated in relation to a more complex model that
includes predictors and moderators of effect.
For the last 20 years, stress management researchers have been talking about the need for interventions
to include components at both the individual and organizational level (61). This study showed that such
approaches are still rare, and only 5 of the 22 studies
reviewed included a focus on the organization, either
exclusively or through a combined approach. Although
there is a strong ethical and pragmatic rationale for the
use of interventions at the organizational level (62, 63),
the paucity of well-controlled studies evaluating them
may be influenced by a range of factors. There are many
reasons why the evaluation of interventions at the organizational level is complex and difficult to achieve (46).
First, there is a lack of data supporting the effectiveness
of interventions at this level. Authors have argued that
interventions at the organizational level have little or no
effect (33), positive and negative effects (64), and mixed
and less positive than person-focused interventions (65).
Organizational interventions may take longer than the

average 3- to 12-month follow-up period to demonstrate
an impact (66). Other reviews have found that process
evaluation is infrequently employed in intervention studies, and this lack may explain the variability in outcomes
(67). Some researchers even deem randomized clinical
trials to be an invalid form of testing when they concern
interventions carried out within a complex organizational system (68, 69).
Concluding remarks
If the aim is to reduce depression and anxiety symptoms
in employee populations, a broad range of interventions
using health promotion in the workplace appears to be
effective in that those focused directly on symptoms
show results similar to those that reduced symptoms
indirectly by focusing on risk factors.
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Appendix 1: Search strategy
Search parameters were created to identify studies that
met the following criteria:
1. Published in the past 10 years (January 1997–January 2007)

2. Promoted the mental health of employees:
• Targeting a known risk factor or a protective factor
for depression or anxiety.
· See key words below for “risk or protective factors”
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OR
• Targeting depression or anxiety or emotional or
psychological distress directly
· See key words below for “outcomes”
3. Included a valid outcome measure of depression and
anxiety:
· Centre for Epidemiological Studies Depression
scale (CESD)
· Depression, anxiety and stress scales (DASS)
· Beck depression and anxiety inventories (BDI and
BAI)
· Patient Health Questionnaire (PHQ)
· Hopkins Symptom Checklist (HSC)
· DSM-IV Structured Clinical Interview Diagnosis
(SCID) for depression and anxiety
· General Health Questionnaire (GHQ)
· Composite International Diagnostic Interview
(CIDI)
· SF – 36/ SF-12 (MHI/ MCS)
4. Evaluated an intervention program.
· See key words below for “intervention”
5. Delivered via a workplace and involved working
adults as the population of interest.
· See key words below for “workplace”
6. Used methodology that included quantitative longitudinal measurement such as a quasi-experimental or
experimental design
· See key words below for “design”
7. Major database search engines used:
a. MEDLINE
b. Meditext

Keywords for risk or protective factors (OR)
Health
Disease
Stress
Cop* (Coping/Cope)
Smoking
Alcohol
Drugs
Weight
Diet
Activity
Exercise
Support
Skills
Health Promotion
Self Esteem
Resilience
Env*
Job Quality
Phys*
Stigma
Early intervention

18

AND

Keywords for outcomes (OR)
Depress*
Anxi*
Psych*
Health
Symptom*
Well*
Psych*
Emotion*
Distress*
(specific measures listed)

AND

c. PsycINFO
d. CINAHL
e. Proquest
f. Business Source Premier
g. Web of Science
h. Medge
i. Ingenta
j. Wiley Interscience Journals
k. PsycArticles
l. PubMed
8. Journals searched by hand:
Anxiety, Stress and Coping
Applied Ergonomics
BMC Psychiatry
European Psychiatry
General Hospital Psychiatry
Industrial Health
International Journal of Stress Management
Journal of Alternative and Complementary Medicine
Journal of Epidemiology and Community Health
Journal of Occupational Health Psychology
Journal of Occupational & Environmental Medicine
Journal of Occupational and Organizational Psychology
Journal of Organisational Behaviour
Occupational Medicine
Preventive Medicine
Psychotherapy and Psychosomatics
Scandinavian Journal of Work, Environment &
Health
Work & Stress

Keywords for workplace
(OR)
Organi*ation*
Employ*
Business*
Work*
Job
Labor/Labour
Corporat*
Occupation*
Manage*
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AND

Keywords for intervention (OR)
Used Cochrane
search terms
+
Effect
Control
Eval*
Program
Occup*
Prevent*
Protect*

AND

Keywords for design
(OR)
Used Cochrane search
terms
Experimental
Quasi
Randomised
Controlled Trial (RCT)
Controlled Clinical Trial
Random* Trial
Groups
Longitudinal
Pre
Post

