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ABSTRACT
Decreasing socioeconomic health inequalities is
considered an important policy priority in many
countries. Workplace health promotion programmes
(WHPPs) have shown modest improvements in health
behaviour. This systematic review aims to determine the
presence and magnitude of socioeconomic differences
in effectiveness and the influence of programme
characteristics on differential effectiveness of WHPPs.
Three electronic databases were searched for systematic
reviews published from 2013 onwards and for original
studies published from 2015 onwards. We synthesised
the reported socioeconomic differences in effectiveness
of WHPPs on health behaviours, and calculated
effectiveness ratios by dividing the programme effects
in the lowest socioeconomic group by the programme
effects in the highest socioeconomic group. Thirteen
studies with 75 comparisons provided information
on the effectiveness of WHPPs across socioeconomic
groups. Ten studies with 54 comparisons reported
equal effectiveness and one study with 3 comparisons
reported higher effectiveness for lower socioeconomic
groups. Quantitative information on programme effects
was available for six studies with 18 comparisons, of
which 13 comparisons showed equal effectiveness and
5 comparisons showed significantly higher effect sizes
among workers in low socioeconomic position. The
differential effectiveness of WHPPs did not vary across
programme characteristics. In this study no indications
are found that WHPPs increase socioeconomic
inequalities in health behaviour. The limited quantitative
information available suggests that WHPPs may
contribute to reducing socioeconomic inequalities.
Better insight is needed on socioeconomic differences in
effectiveness of WHPPs to develop strategies to decrease
socioeconomic inequalities in health in the workforce.
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It is well known that unhealthy behaviours such
as smoking, alcohol intake, unhealthy diet and
lack of physical activity have adverse effects on
workers’ health.1 These unhealthy behaviours are
also related to productivity loss at work and higher
sickness absence.2–4 Unhealthy behaviours are more
prevalent among lower socioeconomic groups
and contribute to socioeconomic inequalities in
health.5 6 Numerous workplace health promotion
programmes (WHPPs) have been developed to
improve health and health behaviours of workers.
However, more insight is needed concerning the
extent to which these programmes are effective
for different socioeconomic groups and which

Key messages
What is already known about this subject?

►► Workplace health promotion programmes

(WHPPs) result in modest reductions in body
weight and modest increases in healthy
nutrition and physical activity of workers.
►► Evidence on the differential effectiveness of
WHPPs across socioeconomic groups and the
influence of programme characteristics on the
differential effectiveness is lacking.
What are the new findings?

►► The majority of the studies reported an equal

effectiveness of WHPPs across socioeconomic
groups without providing quantitative
information on programme effects.
►► Some studies reported higher effectiveness
among those in lower socioeconomic position.
►► Quantitative information suggests that
most WHPPs are equally effective across
socioeconomic groups, and some studies
showed higher effectiveness among workers in
low socioeconomic position.
How might this impact on policy or clinical
practice in the foreseeable future?
►► WHPPs can be an effective strategy to decrease
socioeconomic inequalities in health in the
workforce.

programme characteristics contribute to decreasing
socioeconomic health inequalities. This may provide
input for policy makers on which programmes
should be implemented at a large scale to promote
the health of workers in lower socioeconomic position, thereby contributing to the priority in various
European regions and countries to improve health
equity.7
Ever since the 1950s the workplace has received
international recognition as an important setting for
health promotion.8 The workplace offers certain
advantages in that a large proportion of individuals
can be reached and that multiple levels of influence (individual, interpersonal and organisational)
can be addressed.9 In recent years, several systematic reviews have reported on the effectiveness
of WHPPs. They have shown reductions in body
weight in the short term,10–12 increases in mean
daily steps,11 and increases in consumption of fruits
and vegetables.13 14 However, because these reviews
only investigated the overall effects of WHPPs, they
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lack information on differential effects across socioeconomic
groups.
A few meta-analyses and systematic reviews have compared
the effects of WHPPs provided to workers in lower socioeconomic positions with programmes universally provided or those
targeted to workers in higher socioeconomic positions. A meta-
analysis from 2013 concludes that studies with predominantly
white-collar workers reported higher effectiveness of WHPPs
(effect size=0.33).15 In contrast, Cairns et al16 have shown
that, while most studies found no effects on body mass index
(BMI) or body weight, two intensive multicomponent interventions targeted towards workers in lower socioeconomic positions showed reductions in body weight of 2 kg. Furthermore,
a meta-analysis from 2014 found overall mean reductions in
BMI (effect size by Hedges G=−0.155) and improvements in
fruit and vegetable consumption (Hedges G=0.116), but no
differences between interventions conducted among workers
in lower socioeconomic positions and interventions targeted
towards higher socioeconomic groups.17 These studies did not
compare differential effectiveness within a specific WHPP, but
compared WHPPs targeted to workers in lower socioeconomic
positions with universally provided WHPPs or those targeted
to workers in higher socioeconomic position. To our knowledge, only one systematic review performed subgroup analyses to analyse differences in effectiveness of Dutch workplace
obesity prevention interventions across socioeconomic groups.18
This systematic review found that two of the six Dutch obesity
prevention interventions in the workplace setting were more
effective for workers in higher socioeconomic groups, compared
with workers in lower socioeconomic positions. For the four
remaining workplace interventions, no differential effect was
observed.
From these studies the extent to which the effects of WHPPs
differ across socioeconomic groups and which programmes
decrease socioeconomic inequalities in health behaviour remain
inconclusive. Our systematic review aims to (1) determine the
presence and magnitude of differences in the effectiveness of
WHPPs across socioeconomic groups, and (2) evaluate the influence of programme characteristics on the differential effectiveness of WHPPs.

Methods
Search strategy and selection criteria

We conducted a two-tier search by selecting relevant studies
through reviews. On 9 July 2018, Embase, Medline Ovid, and
Cochrane Database of Systematic Reviews (DSR) and Database
of Abstracts of Reviews of Effects (DARE) were searched for
reviews published since 2013 using terms related to (1) workplace, (2) lifestyle (smoking, nutrition, alcohol intake, physical activity, body weight or BMI) and (3) study design with a
control group. On 13 November 2018, an additional search was
performed of original studies published from 2015 onwards,
in order to also include the most recent original studies on the
effectiveness of WHPPs that have not been included in existing
reviews. An overview of the search strategy for each electronic
database is presented in online supplementary appendix A. We
chose to search for studies through reviews because of the high
volume of studies published on WHPPs. We assume that older
studies are included in the reviews published since 2013.
In order to be eligible, reviews and individual studies had to
meet the following inclusion criteria: (1) the health promotion
programmes are carried out in, or stimulated through, the workplace; (2) evaluation of the effectiveness of WHPPs on smoking
590

cessation, healthy nutrition, reduction in alcohol intake, increase
in physical activity, and reduction in body weight or BMI; (3)
effectiveness of these programmes was determined with at least
one before and after measurement with a control group; and (4)
evaluation of differences in effectiveness between socioeconomic
groups.

Data extraction and quality assessment

The studies were first screened on title and abstract. This was
independently done by two researchers (DvdV and SJWR). The
full-
text papers were investigated by one researcher (DvdV),
and the results of the selection of relevant studies were checked
by a second researcher (SJWR). Using a data extraction form,
one researcher (DvdV) summarised information on the population (eg, distribution of socioeconomic groups, type of
companies), study design (eg, type of design, randomisation
procedure, follow-up period), intervention (eg, type of intervention, frequency of contact) and analysis (eg, outcome measures,
differential effectiveness by socioeconomic group). The second
researcher (SJWR) checked the data extraction.
Appraisal of the methodological quality of the studies was
independently done by two researchers (DvdV and SJWR) using
a nine-item checklist (online supplementary appendix B). This
checklist is based on The Cochrane Collaboration’s tool for
assessing risk of bias,19 and was used earlier in a meta-analysis
on the effectiveness of WHPPs.15 Studies received a score of 0
when the quality criterion was not met or no sufficient information was provided, and a score of 1 when the quality criterion
was met. When studies investigated multiple outcomes, they
could receive a score of 0.5 on criteria related to the similarity
of groups and the use of objective measures when they were met
for a part of the total number of outcomes. The scores for each
study were added up and were divided into excellent (8–9), good
(4.5–7.5), fair (3–4) and poor (0–2.5) quality. Discrepancies
between the two researchers were resolved through discussion,
and if consensus was not reached a third researcher (AB) was
involved.

Data analysis

All included studies were synthesised. First, the study findings on
the overall effectiveness of WHPPs were summarised, whereby
multiple comparisons on different health behaviours per study
were possible. Second, the socioeconomic differences in the
effectiveness of WHPPs were evaluated. A distinction was made
between studies that reported on the presence or absence of
differential effectiveness without providing further quantitative
details (qualitative information) and studies with quantitative
information that allowed calculation of the effectiveness ratio
as the ratio of programme effects among workers in low socioeconomic position over the programme effects among workers
in high socioeconomic position. The effectiveness ratios were
calculated by dividing the programme effects in the lowest socioeconomic group by the programme effects in the highest socioeconomic group. Decisions on the significance of differential
effects were based on 95% CI or p values (p<0.05) as presented
in the studies. In addition, for each outcome a pooled effect estimate was calculated as a weighted average taking into account
the study sample size. Third, we investigated which types of
programmes (programme components, universal vs selective,
involvement of workers in lower socioeconomic groups in
programme development, primarily designed for workers in
lower socioeconomic groups) were more effective for workers in
lower socioeconomic positions.
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Figure 1 Flow chart of literature search.

Results
Selection of studies

From systematic reviews published from 2013 onwards, 2168
original studies were identified, of which 9 studies ultimately
fulfilled our inclusion criteria (figure 1). Most studies were
excluded because they did not evaluate differences in effectiveness across socioeconomic groups (n=286). The additional
search of studies published from 2015 onwards yielded 3831
titles, of which 4 studies were eligible for inclusion. Thus, a
total of 13 studies were included in this systematic review. The
complete flow charts for both the search through reviews as
well as the additional search for original studies are presented in
online supplementary appendix C.

Study characteristics

The characteristics of the included studies can be seen in table 1.
The 13 included studies reported the differential effectiveness
of interventions by socioeconomic group on physical activity
(n=7),20–26 smoking (n=6),20 26–30 nutrition (n=6),21–23 26–28
and BMI or body weight (n=5).22–24 31 32 None of the studies
investigated alcohol intake as outcome. Studies mostly consisted
of cluster-
randomised controlled trials (n=6)21 23 27–30 or
randomised controlled trials (n=4).22 24 25 32
The follow-up period varied between 3 months and 3 years
from baseline until the last follow-
up measurement, and the
median size of the study population was 1740, ranging from
75 to 19 559 (online supplementary appendix D). The study
population of six studies consisted mainly of workers in lower
socioeconomic positions,20 21 25 26 28 30 and in seven studies
workers with higher socioeconomic positions were over-
represented.22–24 27 29 31 32 Socioeconomic position was defined
based on occupational class (n=7),20 21 25–28 30 educational level
(n=8)22–24 26 27 29 31 32 and household income (n=3).21 22 29
For the majority of the studies the methodological quality was
rated as good (n=10). One study was rated as excellent, one
study as fair and one study was of poor quality (online supplementary appendix E).

General effect of interventions on health behaviour

Five20 22 27 29 31 of the 13 included studies showed statistically
significant effectiveness of interventions on health behaviour,
that is, smoking cessation (n=2),20 29 healthy nutrition (n=1),27
increased physical activity (n=1)22 and decreased BMI (n=1)31
(table 1). In four studies relatively larger improvements in health
behaviour were found in the intervention group compared
with the control group, without reaching statistical significance.21 26–28 These improvements were found for measures of
nutrition,21 26 27 physical activity27 and smoking abstinence.27 28
In four studies larger, although non-significant, improvements
in health behaviour were found in the control group than in
the intervention group.22 24 26 28 These effects were found for
measures of healthy nutrition28 and physical activity.22 24 26

Differences in effectiveness between socioeconomic groups

Of the 13 studies with 75 comparisons of differential effectiveness of WHPPs across socioeconomic groups, 10 studies with
57 comparisons reported in qualitative terms on differential
programme effectiveness. Table 2 shows that 10 studies (54
comparisons) reported equal effectiveness of WHPPs across
socioeconomic groups and 1 study (3 comparisons) reported
a higher programme effectiveness for those in lower socioeconomic position.
Effectiveness ratios could be calculated in six studies for 18
comparisons. Thirteen comparisons across five studies showed
no statistically significant difference in effectiveness, with effectiveness ratios ranging from 0.54 to 3.04 (median=0.93). Five
comparisons in four good-quality studies showed significantly
higher effect sizes among workers in low socioeconomic positions than workers in high socioeconomic positions, with effectiveness ratios between 1.65 and 3.36 (median=2.80). These
differential effects in favour of workers in low socioeconomic
position were mostly found for measures of healthy nutrition.
Figure 2 shows that effectiveness ratios for increasing physical activity, smoking cessation and healthy nutrition were in
favour of both workers in low (effectiveness ratio above 1) and
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Table 1

Characteristics of included studies

Study

Design

Intervention type

Outcome measure

Total effect of WHPPs

Bergström et al20

CT

I

Proportion of smokers.

T10 (3 years): change in proportion intervention groups-
reference group: −0.09 to −0.92 (3 of the 4 companies,
p<0.05).

Proportion of workers performing regular exercise
(≥2 times/week).

T10 (3 years): change in proportion intervention groups–
reference group: −0.10 to 1.09 (none of the 4 companies,
p<0.05).

Proportion of workers eating ≥5 servings of fruits
and vegetables/day.

T1 (18 months): intervention: +5.4%, control: +1.7%
(p=0.41).

Proportion of workers eating ≤3 servings of red
meat/week.

T1 (18 months): intervention: +4.1%, control: +3.0%
(p=0.72).

Proportion of workers performing ≥2.5 hours of
PA/week.

T1 (18 months): intervention: +5.4%, control: −0.9%
(p=0.23).

Mean percentage of kilocalories from fat.

T1 (2 years): intervention: −3.36%, control: −1.55%
(p=0.01).

Sorensen et al21

Sorensen et al27

Sorensen et al28
Cook et al22

Robroek et al23

Slootmaker et al24

Cluster-RCT

Cluster-RCT

Cluster-RCT
RCT

Cluster-RCT

RCT

II and III

II and III

I and II
II

II

II

Mean grams of fibre per 1000 kilocalories.

T1 (2 years): intervention: +8%, control: +5% (p=0.08).

Mean servings of fruits and vegetables.

T1 (2 years): intervention: +9.4%, control: +3.9% (p=0.04).

6-month smoking abstinence.

T1 (2 years): intervention: 15%, control: 9% (p=0.123).

6-month smoking abstinence.

T1 (24 months): OR=1.57 (p=0.17).

Mean servings of fruits and vegetables.

T1 (24 months): intervention: −0.10, control: +0.05 (p=0.24).

The frequency with which respondents exercise
control over their eating during the past 30 days.

T1 (3 months): difference intervention − control: 0.07 (95%
CI −0.01 to 0.15, p=0.08).

Body mass index (kg/m2).

T1 (3 months): difference intervention − control: 0.07 (95%
CI −0.28 to 0.41, p=0 .70).

Frequency of strenuous exercise per week.

T1 (3 months): difference intervention − control: −0.11 (95%
CI −0.52 to 0.31, p=0.61).

Frequency of moderate exercise per week.

T1 (3 months): difference intervention − control: 0.47 (95%
CI −0.01 to 0.96, p=0.06).

Frequency of mild exercise per week.

T1 (3 months): difference intervention − control: 1.03 (95%
CI 0.26 to 1.81, p=0.01).

Frequency of overall exercise per week (sum of
previous 3).

T1 (3 months): difference intervention − control: 4.98 (95%
CI −0.66 to 10.62, p=0.08).

Frequency of activity long enough to work up a
sweat.

T1 (3 months): difference intervention − control: 0.08 (95%
CI −0.08 to 0.23, p=0.33).

Proportion of workers performing sufficient
moderate and vigorous intensity (30 min a day or
more).

T1 (12 months): OR=1.07 (95% CI 0.73 to 1.55).
T2 (24 months): OR=1.01 (95% CI 0.67 to 1.52).

Proportion of workers performing sufficient
vigorous intensity (at least 3 days a week 20 min
or more).

T1 (12 months): OR=1.04 (95% CI 0.72 to 1.52).
T2 (24 months): OR=0.67 (95% CI 0.44 to 1.03).

Proportion of workers meeting guidelines of fruit
intake (200 g or more a day).

T1 (12 months): OR=1.18 (95% CI 0.82 to 1.72).
T2 (24 months): OR=1.22 (95% CI 0.79 to 1.87).

Proportion of workers meeting guidelines of
vegetable intake (200 g or more a day).

T1 (12 months): OR=0.96 (95% CI 0.68 to 1.37).
T2 (24 months): OR=0.75 (95% CI 0.51 to 1.12).

Proportion of workers with obesity (≥30 kg/m2).

T1 (12 months): OR=1.56 (95% CI 0.51 to 4.79).
T2 (24 months): OR=1.57 (95% CI 0.52 to 4.76).

Median minutes per week performing light-
intensity PA.

T1 (3 months): difference=−129 (95% CI −337 to 79).
T2 (8 months): difference=−2.0 (95% CI −210 to 206).

Median minutes per week spent on moderate-
intensity PA.

T1 (3 months): difference=−13.0 (95% CI −89 to 63).
T2 (8 months): difference=103 (95% CI −42 to 248).

Median minutes per week spent on vigorous-
intensity PA.

T1 (3 months): difference=−6 (95% CI −75 to 62).
T2 (8 months): difference=−28 (95% CI −110 to 54).

Median minutes per week spent on moderate-
intensity to vigorous-intensity PA.

T1 (3 months): difference=−23 (95% CI −121 to 76).
T2 (8 months): difference=74 (95% CI −119 to 267).

Median minutes per week spent sedentary.

T1 (3 months): difference=10 (95% CI −435 to 455).
T2 (8 months): difference=−267 (95% CI −803 to 268).

Body weight (kg).

T1 (3 months): difference=−0.36 (95% CI −1.23 to 0.49).

Scoggins et al31

Prospective
cohort

I, II and III

Body mass index (kg/m2).

T1 (1 year): difference intervention − control: −1.10%
(p=0.01).

Reijonsaari et al25

RCT

I

Mean MET minutes per week.

T1 (6 months): difference intervention − control: −365 MET
min/week (95% CI −733 to 3).
T2 (12 months): difference intervention − control: −207 MET
min/week (95% CI −531 to 116).
continued
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Table 1

continued

Study
26

Bhiri et al

Carpenter et al32

Design

Intervention type

Outcome measure

Total effect of WHPPs

CT

II and III

Proportion of workers consuming five servings of
fruits and vegetables or more.

T1 (3 years): ratio intervention − control: 1.14 (95% CI 0.88
to 1.48).

Proportion of people performing at least 150
min of moderate-intensity aerobic PA throughout
the week or at least 75 min of vigorous-intensity
aerobic PA throughout the week.

T1 (3 years): ratio intervention − control: 0.93 (95% CI 0.71
to 1.22).

Proportion of smokers.

T1 (3 years): ratio intervention − control: 0.98 (95% CI 0.75
to 1.29).

I and II

Body weight (% weight loss).

T1 (6 months): Hedges G=−0.15 (95% CI −0.64 to 0.35).

I and V

Biochemically validated smoking abstinence after
programme completion.

T1 (after programme completion): OR=1.77 (95% CI 1.00
to 3.12).

Biochemically validated smoking abstinence after
3 months.

T2 (3 months): OR=1.55 (95% CI 1.07 to 2.24).

Biochemically validated smoking abstinence after
6 months.

T3 (6 months): OR=2.39 (95% CI 1.62 to 3.52).

Biochemically validated smoking abstinence after
12 months.

T4 (12 months): OR=1.93 (95% CI 1.31 to 2.85).

6-month smoking abstinence.

T1 (18 months): OR=1.81 (95% CI 0.85 to 3.89).

30-day smoking abstinence.

T1 (18 months): OR=1.70 (95% CI 0.87 to 3.32).

RCT

van den Brand et al29 Cluster-RCT

Sorensen et al30

Cluster-RCT

I, II and III

CT, controlled trial; I, direct coaching; II, educational; III, environmental; MET, metabolic equivalent; PA, physical activity; RCT, randomised controlled trial; V, financial incentive;
WHPP, workplace health promotion programme.

high (effectiveness ratio below 1) socioeconomic positions. The
effectiveness ratios were most often in favour of workers in low
socioeconomic position for smoking, with a pooled effectiveness ratio of 1.88 (range 0.74–3.36). For nutrition the pooled
effectiveness ratio was 1.85 (range 0.54–3.35) and for physical
activity 1.55 (range 0.65–2.19).

effective among lower workers in lower socioeconomic position were primarily designed for this group of workers and
involved workers in lower socioeconomic groups in the development of the programme.
The characteristics of the WHPPs that were equally effective
did not differ statistically significantly from the WHPPs that were
more effective for workers in lower socioeconomic position.

Characteristics of WHPPs

Table 3 shows that most of the included WHPPs provided
health education (77%), were aimed at universal prevention
(77%), did not involve workers in low socioeconomic position
in programme development (62%), and were not specifically
designed for this group of workers (69%) (in online supplementary appendix F, the extended table on differential effectiveness
of WHPPs by programme characteristics is presented).
Of the five studies with higher programme effectiveness
for workers in lower socioeconomic position, all consisted of
health education interventions, in most cases (four studies)
combined with environmental changes (eg, tobacco control
policies, increased availability of healthy food), and two
provided direct coaching in addition to education and environmental changes. Three of the five studies which were more

Discussion
Summary of findings
Thirteen studies (75 comparisons) provided information on
programme effectiveness across socioeconomic groups. Ten
studies (57 comparisons) reported in qualitative terms on
differential programme effectiveness, of which the majority
(10 studies with 54 comparisons) reported equal effectiveness
across socioeconomic groups, none reported lower effectiveness for workers in low socioeconomic position, and one study
(three comparisons) reported higher effectiveness among
lower socioeconomic groups. Six studies with 18 comparisons
provided quantitative information, of which 13 comparisons
showed equal effect sizes and 5 comparisons showed higher

Table 2 Number of studies and comparisons reporting on the presence or absence of differential effectiveness and effectiveness ratios for each
outcome
Less effective for lower SEP
Physical activity (n=7, k=32)
Smoking cessation (n=6, k=16)
Nutrition (n=6, k=19)
BMI/body weight (n=5, k=8)
Total
 

Equally effective

More effective for lower SEP

Qualitative information

(n=6, k=27)20–25

(n=1, k=1)24

Quantitative information

(n=2, k=4), ratio 0.65:2.1921 26

n/a

Qualitative information

(n=2, k=9)20 29

n/a

Quantitative information

(n=4, k=6), ratio 0.74:3.0426–28 30

(n=1, k=1), ratio 3.3630

21–23 27 28

Qualitative information

(n=5, k=13)

n/a

Quantitative information

(n=1, k=3), ratio 0.54:0.8826

(n=2, k=3), ratio 2.18:3.3521 27

Qualitative information

(n=3, k=5)22 23 32

(n=1, k=2)24

Quantitative information

n/a

(n=1, k=1), ratio 1.6531

Qualitative information
Quantitative information

20–25 27–29 32

(n=1, k=3)24

(n=10, k=54)

21 26–28 30

(n=5, k=13), ratio 0.54:3.04

(n=4, k=5), ratio 1.65:3.3621 27 30 31

The sum of studies is higher than 13 because some studies test multiple comparisons of differential effectiveness with different results.
BMI, body mass index; k, number of comparisons; n, number of studies; n/a, not available; SEP, socioeconomic position.
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Figure 2 Effectiveness ratios for programme effectiveness among workers in low socioeconomic position compared with those in higher socioeconomic
position by outcome. The filled markers refer to significant differential effects of workplace health promotion programmes, and the dotted markers indicate
non-significant effects. BMI, body mass index.
programme effects for those in lower socioeconomic position.
Pooled effectiveness ratios showed that for each outcome the
programmes were more effective for workers in low socioeconomic position. Because of negligible differences in intervention characteristics, there is no clear insight on which types of
programmes were most effective for workers in low socioeconomic position.

Do WHPPs increase socioeconomic inequalities in health
behaviour?

According to the ‘inverse prevention law’, public health interventions may increase socioeconomic inequalities in health,
because advantaged groups are better able to benefit from
these interventions.33 34 However, since we did not find lower
programme effectiveness for workers in lower socioeconomic
position, this systematic review does not support this hypothesis for health promotion programmes in the workforce. Health
promotion programmes provided through the workplace may

Table 3 Number of studies and comparisons with equal effectiveness
across socioeconomic groups or higher effectiveness among workers in
lower socioeconomic position by programme characteristics
Equally effective

More effective for lower SEP

(n=6, k=13)20 25 28–30 32

(n=2, k=2)30 31

Programme component
 Direct coaching (n=7, k=15)
 Education (n=10, k=64)

21–24 26–28 30 32

(n=5, k=8)21 24 27 30 31

21 26 27 30

(n=4, k=5)21 27 30 31

(n=9, k=56)

 Environmental (n=5, k=25)

(n=4, k=20)

 Financial incentive (n=1, k=1)

(n=1, k=1)29

Population of workers
 Selective (n=3, k=21)
 Universal (n=10, k=54)

(n=3, k=18)24 29 32
20–23 25–28 30

(n=9, k=49)

(n=1, k=3)24
(n=4, k=5)21 27 30 31

Involvement of workers in low socioeconomic position
 Yes (n=5, k=19)
 No (n=8, k=56)

(n=5, k=15)20 21 27 28 30
22–26 29 32

(n=7, k=52)

(n=3, k=4)21 27 30
(n=2, k=4)24 31

Designed for workers in low socioeconomic position
 Yes (n=4, k=17)
 No (n=9, k=58)

(n=4, k=13)21 27 28 30
20 22–26 29 32

(n=8, k=54)

(n=3, k=4)21 27 30
(n=2, k=4)24 31

None of the included studies reported or showed lower programme effectiveness for workers in low
socioeconomic position.
The sum of studies is higher than 13 because some studies test multiple comparisons of differential
effectiveness with different results.
The number of studies and comparisons in this table reflect both qualitative and quantitative
information on differential effectiveness.
k, number of comparisons; n, number of studies; SEP, socioeconomic position.

594

even make a modest contribution to reducing socioeconomic
inequalities in health behaviour, as some studies showed
higher programme effectiveness among workers in low socioeconomic position.
The presence of higher programme effectiveness for workers
in low socioeconomic position in some studies could partially
be explained by the relatively high participation of this group of
workers in the programmes offered. In two of the five studies
with larger effects among workers in lower socioeconomic position, those in lower socioeconomic groups were over-represented
compared with workers in higher socioeconomic position.21 30
Of the five studies that were more effective among workers in
lower socioeconomic position, three were specifically designed
for this group of workers by involving them in the development
and implementation of the programme.21 27 30 However, more
studies are needed with sufficient power to test whether these
factors are crucial for a higher effectiveness among workers
in lower socioeconomic position. Another explanation for the
higher programme effectiveness for those in lower socioeconomic position in some studies could be the higher prevalence of
unhealthy behaviour for this group of workers at baseline. This
would imply more room for improvement for these workers.
Unfortunately, we could not test this with the available data in
the included studies.
Only a minority of the studies on effectiveness of WHPPs
presented quantitative information on differential effectiveness
across socioeconomic groups. In these studies socioeconomic
subgroups were often small, as these studies were not designed
to study differential effects across socioeconomic positions. In
studies failing to detect statistical differences in effectiveness
between socioeconomic groups up to three times, higher effectiveness was found for workers in low socioeconomic position.
The lack of statistically significant differences across socioeconomic groups might therefore be explained by a lack of power.
Despite evidence of some WHPPs being more effective for
workers in low socioeconomic position, most programmes
were equally effective for lower and higher socioeconomic
groups. In line with these results, Magnée et al18 found that
most studies (four of the six) showed no differential effects
of workplace interventions. Cairns et al16 found that most
interventions, regardless of whether they are provided to
lower socioeconomic groups or targeted to workers in higher
socioeconomic positions, showed no effect on BMI or body

van de Ven D, et al. Occup Environ Med 2020;77:589–596. doi:10.1136/oemed-2019-106311

Occup Environ Med: first published as 10.1136/oemed-2019-106311 on 26 March 2020. Downloaded from http://oem.bmj.com/ on January 25, 2021 by guest. Protected by copyright.

Systematic review

weight. In addition, Montano et al17 found no differences
between interventions conducted among workers in lower
socioeconomic positions and interventions targeted towards
higher socioeconomic groups in their meta-analysis. However,
the latter two studies did not focus on differential effectiveness of the same interventions across socioeconomic groups,
as was done in our review and in the review on Dutch obesity
interventions.18
In contrast to our review, Magnée et al18 found some
evidence for interventions increasing socioeconomic inequalities. They showed that two interventions were more effective for workers in higher socioeconomic groups compared
with those in lower socioeconomic position. The authors
explained that this differential effect could be the result of the
low proportion of participants in lower socioeconomic groups
in these studies (on average 36%). Rongen et al15 provided
support for this argument in their meta-analysis by showing
that interventions with higher compositions of white-collar
workers (≥67%) were more effective on various health-related
and work-related outcomes. In several studies included in our
review, there was an over-representation of workers in lower
socioeconomic position (on average 77%)20 21 25 26 28 30 and a
low number of workers in higher socioeconomic groups in the
final analysis.21 27 28 30

Which WHPPs are more effective for workers in low
socioeconomic position?

Because of the low number of studies with information on
differential effectiveness in WHPPs, the analyses on the influence of programme characteristics on differential effectiveness
were statistically underpowered. However, it is remarkable
that the majority of these studies involved workers in lower
socioeconomic position in the development and implementation of the programme. The citizen science approach, actively
involving disadvantaged people in research, is increasingly
considered as a promising way of promoting the health of
disadvantaged groups and decreasing inequalities.35 By active
involvement of workers in the development of WHPPs, the
programmes are most likely better targeted to the needs and
priorities of the target group.36

Strengths and limitations

The strengths of this study are the systematic comparison of
studies testing the differential effectiveness of WHPPs between
low and high socioeconomic groups, and the comparison
between qualitative information on differential effectiveness
and quantitative information on programme effectiveness
among workers in low socioeconomic position compared with
programme effectiveness among those in higher socioeconomic groups.
To our knowledge this review is the first to systematically evaluate differences in effectiveness of the same WHPPs between
low and high socioeconomic groups, including studies from
different countries. Therefore, statements on differential effectiveness of WHPPs and types of interventions conducive to
decreasing socioeconomic inequalities can be generalised to a
larger population.
This study also has limitations. The first limitation concerns the
search of eligible studies, which was initially done by searching
through reviews published since 2013. The decision to perform
this two-tier search was pragmatically based on the high number
of studies published on WHPPs. Because we limited the comprehensiveness of our search by searching in reviews, we could have

missed other eligible studies. However, the advantages of our
two-tier strategy are that eligible studies were identified faster
and more time was spent on screening and data extraction. In
addition, a wide search can be imprecise and requires a lot of
time spent on screening irrelevant studies.37
Another limitation is that the majority of the included studies
were not primarily designed to test the differences in effectiveness of WHPPs. As a result these studies were not sufficiently
powered to determine differential effects across socioeconomic
groups. Although estimates of differential effectiveness in small
studies may not be very precise and should be interpreted with
caution, they are essential for providing policy information on
the effects of interventions for different subgroups and how
WHPPs may help to decrease socioeconomic inequalities in
health.38 Therefore, future studies should be designed to test
differential effectiveness between socioeconomic groups with a
sufficient power.
Furthermore, the results of our study could be influenced
by publication bias. Results indicating equal effectiveness of
WHPPs between socioeconomic groups or higher effectiveness
for workers in higher socioeconomic position might have been
reported in the scientific literature, and therefore the
under-
results of this study could overestimate the potential of WHPPs
to decrease socioeconomic inequalities in health.
Finally, a limitation is the large heterogeneity of the included
studies with respect to design and presentation of results. The
follow-up period to determine the effectiveness of WHPPs varied
greatly, namely between 3 months and 3 years. In addition, the
included studies used different effect measures to present the
differential effectiveness of WHPPs between socioeconomic
groups. This limits the comparability of the results.

Conclusion
This systematic review does not indicate that WHPPs increase
socioeconomic inequalities in health. The limited quantitative
information available suggests that WHPPs may contribute to
reducing socioeconomic inequalities. However, more insight
into socioeconomic differences in effectiveness of WHPPs is
needed to develop strategies to decrease socioeconomic health
inequalities in the workforce.
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