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Background: The aim of this study was to assess the evidence regarding economic evaluations of worksite health
promotion programs in Europe. Methods: Following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines, the literature search, study selection, data extraction and quality appraisal were
performed independently by two researchers. Full economic evaluations of worksite health promotion
programs carried out in a European workplace were included. Results: From 1728 search results, 39 articles
describing 37 studies were included. Regarding methodological quality, 9 studies were rated as strong, 15 as
moderate and 15 as weak. Six of the studies fulfilled the minimum standard for health economic evaluations.
Worksite health promotion was applied in many different forms for a wide range of settings. Cost-effectiveness,
cost-benefit and cost-utility analyses were performed from different perspectives. Effects on health outcomes
tended to be small and uncertain. Only 9 out of 21 cost-benefit analyses reported a financial benefit and 10
out of 23 cost-effectiveness analyses concluded that the intervention was cost-effective. Two out of eight cost-
utility analyses were found to be cost-effective. Productivity loss accounted for more than 85% of the total costs
and thus, was the main cost driver in the analyses. Conclusions: Due to considerable heterogeneity, no specific
type of intervention could be identified to be particularly effective and the economic value of worksite health
promotion remains uncertain. Further studies, investigating comprehensive worksite health promotion programs
are needed to provide evidence on their efficiency. Guidelines to perform economic evaluations in the field of
worksite health promotion, especially for valuation of productivity loss, are required.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

Working adults spend more than one third of their waking time
at work.1 Therefore, health promotion at the workplace

becomes increasingly important in the field of disease prevention
and disease management.2

The European Network for Workplace Health Promotion
(ENWHP) defines workplace health promotion (WHP) as ‘the
combined efforts of employers, employees and society to improve the
health and well-being of people at work’.3 WHP can range from a
single intervention to multicomponent, comprehensive and
individual targeted health programs.4 The ENWHP was founded

in 1996 with the objective to disseminate guidelines and examples
of good practice of WHP to encourage European employers to set
WHP as a priority goal.3

Enhanced healthy life-style behavior, better general health and
shifting the paradigm from treatment toward prevention are
typical aims of WHP.5 This includes primary prevention with the
goal to keep healthy people healthy, secondary prevention to prevent
diseases in high risk groups as well as tertiary prevention in order to
help sick people to manage their disease.4

Apart from the primary goal to improve employees’ health and to
enhance healthy life-style behavior, WHP may help to contain health
care costs in industrialized countries.2
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There is convincing evidence that indirect costs due to product-
ivity loss, resulting from e.g. absenteeism or presenteeism, are
distinctly higher than direct medical costs.6–10 Keeping the
workforce healthy and productive and reducing indirect non-
medical costs by focusing on early return to work for sick-listed
employees are other crucial goals of WHP. Thus, studies should
not only assess effectiveness of WHP programs, but also their
economic consequences. Economic evaluations (EEs) are key
components for decision makers when allocating scarce resources
for health interventions and prevention.11

In the last decade, several reviews have been published on the cost-
effectiveness and the cost-benefit of WHP. Although most of them
criticize the low methodological quality of primary studies, some
authors concluded that WHP may improve health of employees and
may even be cost-saving.12–14 For example, a critical meta-analysis
found reductions of $3.3 and $2.7 for medical costs and absenteeism,
respectively, for every dollar spent on WHP.14 However, most of these
reviews are focusing on US-studies, knowing that in the USA typically
the employer pays for health care costs.12–20

To date, there is no systematic review which focuses on the
economic impact of WHP within Europe. This is important,
because generalization of results to countries with fundamental dif-
ferences in the health care system is limited in EEs.21 As with all EEs,
costs heavily depend on the health policies and health care system
properties.13 Additionally, guidelines how EEs should be carried out,
may differ between countries, which impacts the result of an EE.
This highlights the importance of an isolated view on Europe
regarding EEs of WHP.

Therefore, this systematic review aimed to perform a critical
appraisal and synthesis of the empirical evidence of full EEs of
WHP in Europe.

Methods

This systematic review was carried out and reported following the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines and the five-step approach for
systematic reviews on EEs.11,22 The protocol was registered in the
PROSPERO database with registration number: CRD42017057545.

Eligibility criteria

Full EEs of WHP interventions performed in a European workplace
were included. Full EEs are comparative analyses of both, costs
(resource use) and consequences (effects) of at least two alterna-
tives.21 No language limitations were set. Population, Intervention,
Comparison and Outcome (PICO) elements were used to define
eligibility criteria (table 1). Studies had to be performed after 1997
as this is the year of the inception of the ENWHP.

Studies performed outside Europe, partial EEs, studies focusing
on workplace safety and accident prevention as well as reviews,
methodological papers and congress proceedings were excluded.
Interventions on the organizational level such as new ways to
manage the employees at the workplace (e.g. flexible working
hours, infrastructure, air quality) are important in WHP. To

improve homogeneity in the retrieved studies, such studies were
included only if they involved a health intervention. As defined in
table 1, the intervention must require active participation by
employees.

Information sources

Between April and May 2017, a comprehensive literature search was
performed in PubMed, National Health Service EE Database, Cost-
Effectiveness Analysis Registry, Embase, Web of Science and Wiley.
Also, reference lists of identified and relevant reviews were screened.
Additionally, a keyword search in Google Scholar, a manual search
of citations from included articles (backward tracking), screening of
‘cited by’ articles (forward tracking) and expert interviews were
performed to identify relevant studies. Automatic notifications
from database searches were set and relevant studies were continu-
ously added till 22 October 2018.

Search strategy and study selection

Sensitive search filters according to PICO were built and combined
with ‘AND’. Within each PICO-item search filter, keywords were
combined with ‘OR’ (details in Supplementary table S1). The
literature search and inclusion of studies was performed by two
independent researchers (N.L. & C.B.). Search results were stored
in reference manager software (Mendeley Desktop, Version 1.17.13).
After removing duplicates, titles and abstracts were screened.
Full-texts of relevant studies were consulted for definitive
inclusion. A consensus discussion between the researchers took
place after title and abstract screening as well as after full text
consultation.

Data collection

Data on study characteristics and outcomes of the EEs were
extracted by two independent researchers (N.L. & C.B.) and
captured in prepared digital forms. A consensus discussion took
place at the end of the data extraction process. A third researcher
was consulted in case of discrepancies and ambiguities (J.T.).

Data items

The following data were extracted from the studies: author and year,
characteristics of study participants, country where the study was
performed, intervention type and control condition, perspective(s)
for the EE, type of EE, study design, time horizon, included costs
categories, effects, costs and conclusion from the authors. Where
applicable, 95% confidence intervals (95% CI) were reported.
Results of cost-effectiveness analyses (CEAs) and cost-utility
analyses (CUAs) were reported in terms of incremental cost-effect-
iveness ratios (ICERs) and incremental costs-utility ratios (ICERs),
respectively. ICERs and ICURs were reported together with their
location on the cost-effectiveness plane. The cost-effectiveness
plane presents the effectiveness of the intervention on the x-axis
and the costs on the y-axis and consists of four quadrants. ICERs
in the south-east quadrant indicate that the intervention is more

Table 1 Eligibility criteria for studies

PICO-element Criteria

Population Employees of a European organization providing any form of WHP

Intervention Any type of WHP if: (i) interventions took place at the worksite or, if performed externally, interventions were initiated by the employer/

company and (ii) interventions required active participation by employees

Comparison Comparison with a control condition [control group, a time period prior to intervention (pre–post-design) or a modeled sample]

Outcomes Effectiveness: any health-related outcome measure

Costs: at least one of the following cost categories: direct medical costs, indirect medical costs, direct non-medical costs, indirect non-

medical costs

WHP: worksite health promotion.
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effective and less expensive. ICERs in the south-west quadrant,
indicate that the intervention is less effective and less expensive. In
the north-west quadrant, the intervention is less effective and more
expensive while ICERs in the north-east quadrant of the plane
indicate that the intervention is more effective but also more
expensive. In this situation, the cost-effectiveness depends on the
willingness to pay for one additional unit of effect. There are no
general thresholds regarding willingness to pay as this depends on
the decision makers. Results of cost-benefit analyses (CBAs) were
reported in terms of net monetary benefit (NMB), benefit-cost-ratio
(BCR) and return-on-investment (ROI). For more detail see
Supplementary tables S2 and S3.

Methodological quality and risk of bias in individual
studies

The Consensus Health Economic Criteria list (CHEC-list) was used
to assess the methodological quality of the EE.23 The CHEC-list is a
general accepted criteria list with 19 items, which should be regarded
as minimum standard for health EEs (e.g. ‘Are costs valued appro-
priately?’). Each Item is rated with ‘Yes’ or ‘No’ which gives a score
between zero and 19. Items 4–15 focus on the methodological
aspects of health EEs while the remaining items evaluate more
general methodological aspects of health intervention studies.

The Quality Assessment Tool for quantitative studies (QAT) was
used to assess the following aspects: selection bias, study design,
confounders, blinding, data collection methods and drop-outs.24

Each section has been rated with weak, moderate or strong. For
the final rating, one weak rating resulted in a ‘moderate’, more
than one weak rating in a ‘weak’ rating.

Both checklists were applied by two independent researchers (N.L.
& C.B.) and followed by a consensus discussion.

Results

Study selection

After removing duplicates, the database search identified 1086
records from which 151 full-texts were assessed for eligibility.
Additionally, reference lists of 49 reviews were screened for eligible
articles. This yielded 32 articles, which were included. Reference
tracking of the included articles yielded seven more articles. Thus,
the final number of included publications totaled 39. In two cases,
two separate published EEs (from different perspectives) originated
from the same study.

Most frequent reasons for exclusion were: studies were not
performed in Europe, studies were not primary research (e.g.
review, study protocol) and criteria for a full EE were not met
(see figure 1). Summaries and references of all included studies
can be found in the Supplementary tables S2 and S3.

Risk of bias

Out of the 37 studies (39 articles), 34 were trial-based and three were
modeled. The most frequent study design was a randomized trial
(n = 29). Other study designs used were pre–post-design, cohort
study, matched controlled study and quasi-experimental study.

According to the QAT, nine studies were rated as strong, 15
studies as moderate and 15 as weak. All three modeled studies
were rated as weak. The lowest scores were found in the sections

Figure 1 Flow diagram of the study selection process
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‘selection bias’ and ‘drop-outs’ with 19 and 13 weak ratings, respect-
ively. The sections ‘study design’ and ‘confounders’ were rated best
with 32 and 28 strong ratings, respectively.

Quality of EEs was assessed with the 19-item CHEC-list. There are
more general items (item 1–3, 16–19) and items, specifically related
to EEs. On average, the studies fulfilled 78% (range =17–100%)
of the items. Considering EE-specific items only, 73%
(range = 17–100%) of the items were fulfilled. The item ‘appropriate
valuation of costs’ was most of the time not fulfilled (n = 15), mostly
because the reference year was not reported. The Item ‘appropriate
sensitivity analysis’ was not fulfilled by 15 studies. The best rated
item was ‘appropriate valuation of outcomes’, which was not
fulfilled by only three studies. Item ‘discounting of costs and
outcomes’ was not applicable for 28 studies because their time
horizon did not exceed one year. Of the remaining 11 studies, 9
did not discount costs and outcomes. More details on the quality
of the included studies can be found in the Supplementary table S4).

Description and characteristics of included studies

A summary of the study characteristics can be found in the
Supplementary table S2. A total of 19 articles were published
between 2013 and 2017, the oldest article included was published
in 2003. Twenty-three studies (25 articles) were performed in the
Netherlands, five in the UK, two each in Sweden, Germany and
Finland and one in Belgium and in Italy. One study was a global
simulation model.

Studies were performed in a wide range of job sectors: computer
workers, health care, transportation, manufacturing, construction,
forestry, police force, business and professional services, teaching
or meat processing.

In 16 studies, the intervention focused on the entire work
population, meaning that all employees, regardless of their health
status, were eligible to participate in the WHP intervention. Nine
studies (10 articles) focused on employees with common mental
disorders such as, stress, distress, depression, anxiety or insomnia.
In six studies, the WHP intervention was targeted for employees
with musculoskeletal disorders, either low back pain, neck pain or
upper limb problems. Two studies focused on employees on long-
term sick-leave, on employees with a history of long-term sick-leave
or on employees with a high risk for sick-leave and one study each
on employees at risk for cardiovascular disease, employees with
overweight (two articles) and employees with an unhealthy life-
style or on older employees.

The included studies reported on a broad range of intervention
types. In 16 studies, the WHP intervention was multicomponent,
including different interventions such as health checks, screenings,
counseling, e-health, participatory ergonomics, cognitive behavior
therapy (CBT), physical activity or referral to appropriate health
professionals. In eight studies (nine articles), the main intervention
consisted of counseling, and in three out of these eight studies, the
intervention was provided through e-health only. In four studies, a
problem-solving approach or cooperation management between
involved parties was used to enhance return to work or productivity
of sick-listed employees (e.g. better cooperation between occupa-
tional physician, employee, employer and social worker).

Two studies (three articles) performed a screening procedure,
followed by personalized feedback and referral to the occupational
physician if needed. Influenza vaccination in health care workers as
well as physical activity were each investigated in two studies. The
effect of participatory ergonomics, early rehabilitation for sick-listed
employees and nutrition were each investigated by one study.

Time horizons of the included studies ranged from five months to
six years in trial-based studies and up to 100 years in a modeled
study. A time horizon of 12 months was used most frequently (n
= 22), 10 studies used a time horizon longer than one year. Sample
sizes of trial-based studies ranged from 62 to 3047 with a median

sample size of 264 (interquartile range =151–573). One retrospective
study reported on a sample size of 155 543.

A wide range of primary outcome measures was used.
Productivity was the primary outcome in almost half of all studies
(n = 17). Gains in productivity were expressed in reduced sick-leave
days (absenteeism) and as reduced presenteeism (limited product-
ivity at work). Six studies reported quality adjusted life years
(QALYs) or healthy life years gained as primary outcome. Three
studies (four articles) focused on weight loss and used kilogram or
waist circumference as primary measure of effect. Three studies
reported each physical disability and mental disability as primary
outcome. Physical activity and work ability were each measured by
two studies as primary outcome. One study used prevalence of hand
eczema as primary outcome while another study measured vitality.
More detailed information can be found in the Supplementary tables
S2 and S3.

Effectiveness of the interventions

Outcomes of the included studies are summarized in Supplementary
table S3. Eighteen studies (19 articles) reported that the intervention
was effective regarding the primary outcome. However, some studies
did not report statistical significance of the effects and clinical
relevance of the effects was rarely discussed. A total of 4 out of
these 18 studies did not measure health-related outcomes, but ef-
fectiveness was expressed in terms of productivity.

Two studies reported positive effects on productivity, but negative
effects on health outcomes. One study reported conflicting results
because there was a positive and a negative effect among the two
main outcome parameters. In 16 studies (17 articles), the interven-
tion was reported to be not effective.

EEs

EEs in the included articles were performed from different perspec-
tives: in 9 EEs the analysis was performed from the societal perspec-
tive, while in 11 EEs the analysis was performed from the employer’s
perspective. Nine studies performed two separate analyses, one from
the employer’s and one from the societal perspective. The health care
payer’s perspective was considered in five studies of which one also
considered the societal perspective. One study considered all three
perspectives. In four studies, the perspective was not explicitly
reported.

Depending on the perspective, one or more of the following costs
were included: direct medical costs (intervention costs and health
care consumption), direct non-medical costs (e.g. transportation
costs) and indirect non-medical costs (e.g. productivity loss).
Productivity was measured in terms of absenteeism (k = 18) or
absenteeism plus presenteeism (k = 17). Four studies did not
include indirect non-medical costs. The included studies valued
productivity using the human capital approach or the friction cost
approach. Typically, EEs conducted from the employer’s perspective
considered intervention costs and costs resulting from productivity
loss, whereas from the societal perspective all costs were considered.

From all studies that provided sufficient data on indirect and
direct costs (k = 27), the median amount of direct costs (interven-
tion costs and/or health care consumption) and indirect costs (ab-
senteeism and presenteeism) represented 11.8 and 88.2% of the total
observed costs, respectively. Hence, indirect costs were the main cost
driver in the included studies. The majority of the studies (k = 30)
were using E, six studies used £ and three studies used $ as currency
unit. However, not all studies reported the reference year used for
valuation.

The following types of EEs were performed: CBA (k = 7), CEA (k
= 7), CUA (k = 3), CBA and CEA combined (k = 11), CEA and CUA
combined (k = 2) and all three types of EE combined (k = 3). In five
studies, the type of EE was not reported and in one study, the EE was
described as CEA but a CBA was performed instead.
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CBAs

Of the 21 CBAs, nine reported a financial benefit and nine a financial
loss. Of the remaining three CBAs, one did not report the results, in
one other study the CBA was depending on the perspective while in
the last study there was a financial loss at the first follow-up but a
financial benefit at the second follow-up. Results of the CBAs were
reported in terms of a ROI, BCR or NMB and sometimes their
corresponding 95% CI. Across the CBAs, inconsistent calculation
methods were used to assess these monetary metrics. All CBAs
were performed from the employer’s perspective except for one
CBA which was performed from the societal perspective and for
one CBA for which the perspective was not reported.

CEAs

In total, 23 CEAs were included in the final analysis. In 10 studies the
intervention was interpreted to be cost-effective while in 10 it was not.
In three studies, the authors concluded that the cost-effectiveness was
uncertain or dependent on willingness to pay. In more than half of the
selected CEAs, the ICER was located in the north-eastern quadrant of
the cost-effectiveness plane, suggesting that the WHP intervention was
more effective but also more expensive as compared to the alternative
(for more detail Supplementary table S3). In seven studies, the WHP
intervention was reported to be more effective and less expensive as
compared to the alternative (ICER located in the south-eastern
quadrant). In two studies, the ICER was located in the south-
western quadrant, indicating that compared to the control interven-
tion, the WHP intervention was less effective but also less costly. One
study did not report an ICER.

A total of 19 out of 23 ICERs were located on the eastern-side of
the cost-effectiveness plane, indicating that the WHP intervention
was more effective than the alternative intervention. However, only
in 6 out of these 19 studies, this effect was statistically significant
(P < 0.05) while in 10 studies it was not (P > 0.05). In two studies,
only one of the two primary outcomes was statistically significant
while three studies did not report statistical significance.

CUAs

Results of the CUAs were reported in terms of ICURs. Two out of
eight CUAs concluded that the intervention was cost-effective. In
one study, the cost-effectiveness was uncertain.

Three CUAs reported an ICUR which was located in the north-
eastern quadrant of the cost-effectiveness plane, suggesting that the
WHP intervention yielded more QALYs as compared to the control
condition, while being costlier. In two CUAs, the WHP intervention
was dominant as compared to the alternative. In two studies, the
ICUR was located in the south-western quadrant of the cost-effect-
iveness plane while in one study the ICUR positioned in the north-
western quadrant. One study did not report an ICUR but indicated
that the WHP intervention resulted in less QALYs gained at less
costs (south-western quadrant). Gain in QALYs was statistically sig-
nificant in two studies.

Discussion

The aim of this systematic review was to perform a synthesis and
critical appraisal of the empirical evidence of full EEs of WHP in
Europe. A total of 39 EEs of 37 WHP programs were identified
through a comprehensive literature search. The included studies
varied: first, the settings in which the WHP programs were
investigated were heterogeneous, ranging from office workers to
construction workers. Second, the targeted study populations were
sometimes healthy workers and sometimes workers with specific
diseases like mental health problems or back pain. Third, the
WHP programs differed in terms of their comprehensiveness, dose
and time horizon. And fourth, outcomes were measured with many
different methods. Because of this considerable heterogeneity, it is

difficult to identify specific intervention types which were particu-
larly cost-effective or cost-beneficial. Workers with mental health
disorders were the most frequently studied population with an
underlying disease (k = 10). Of these, six studies found that the
intervention was cost-effective or cost-beneficial. WHP focusing
on the treatment and prevention of mental health disorders was
found to be more likely to be efficient than WHP focusing on
return to work. A similar trend was found in a systematic review
on worksite mental health interventions.25 The authors concluded
that the treatment or prevention of mental health disorders may be
cost-effective while studies on return to work were not.25 The results
were similar although the present review included six studies which
were not part of the review by Hamberg et al.25

Workers with musculoskeletal disorders were the second most
targeted population (k = 6). Five studies concluded that the WHP
program was efficient and in one study, the cost-effectiveness was
depending on the willingness to pay. These results indicated that
treatment of musculoskeletal disorders in an occupational setting
may be cost-effective or cost-beneficial. However, effectiveness was
mostly expressed in terms of productivity. The effects of WHP on
health outcomes in employees with musculoskeletal disorders were
zero, very small or not clinically meaningful. Similarly, systematic
reviews on the effectiveness of WHP for the treatment of musculo-
skeletal disorders found conflicting results.26–28 For all other targeted
groups, intervention types were too heterogeneous to find any trend.
Likewise, an overview of more than 370 studies on workplace inter-
ventions came to the conclusion that there is no evidence for a
specific intervention being more efficient than others and that
multicomponent programs may be most promising.29

From all 39 EEs included in the present review, only two studies
reported a significant and clinically relevant change in the health
outcome.30,31 Although small effects are not unusual in the field of
WHP,29 the effects on health outcomes found in the present review
are even smaller than those reported in the literature. One explan-
ation could be that the current review includes mainly RCTs, while
in other reviews more quasi- and non-experimental studies were
included and thus, effects may have been overestimated.32 Also,
only seven of all trial-based studies had a time horizon longer
than one year. Typically for health promotion and prevention inter-
ventions, longer time horizons are needed till changes in health
outcomes become apparent. Nevertheless, more than half of all the
included EEs concluded that the WHP program was cost-effective or
cost-beneficial. A total of 17 studies used productivity loss (due to
absenteeism or presenteeism) as the primary outcome. It is
remarkable, that out of these 17 EEs, 14 reported that the WHP
program was cost-effective or cost-beneficial. On the other side,
from 22 EEs that used a health-related primary outcome, only 5
came to this conclusion. From 23 CEAs performed, 8 used product-
ivity and 15 used a health outcome as measure of effect. Again, from
the eight CEAs using productivity as measure of effect, six concluded
that the WHP program was cost-effective. In CEAs using a health
outcome as a measure of effect, 4 out of 15 concluded WHP to be
cost-effective. Some authors argue that a reduction in sick-leave can
be seen as a health outcome, but this remains questionable. As
shown by two included studies, health can deteriorate while prod-
uctivity improves.8,33 However, for EEs of WHP programs, product-
ivity increasingly gains importance. First, according to the evidence
found in the present review, effects among productivity are bigger
than those among health outcomes. Second, productivity loss was
the main cost driver in EEs included in this review. From all studies
that provided sufficient data on indirect and direct costs, the median
amount of indirect costs was 88.2% of the total observed costs.
Third, there are no guidelines on how to value productivity in the
field of WHP. For example, included studies used different methods
such as the human capital or the friction cost approach and for the
latter, different friction periods were used. Some studies used an
elasticity correction factor while others did not. Some studies
included presenteeism and some did not. And finally, some
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studies were using average national wages while others used actual
wages for the valuation of productivity. All these factors are crucial
for the valuation of productivity and may influence the result of an
EE. Therefore, the method used for the valuation of productivity
should also be considered in the sensitivity analysis. Only 14 out of
35 EEs in which productivity was considered did so. Guidelines on
how to valuate productivity in EEs of WHP would allow for a more
clear comparability.34

Quality of the evidence was assessed using two checklists (QAT
and CHEC-list). Selection bias, study design, confounders, blinding,
measurement bias and attrition bias were evaluated using the QAT.

Three quarters of the included studies in the present review were
RCTs. This is in contrast with other reviews on WHP.13–15,32 The
lack of RCTs was often related to selection bias (self-selection): many
(USA) WHP programs were tested in real-world settings and
typically, WHP participants were compared to non-participants.13

Although real-world settings provide better external validity, internal
validity may be limited. In a meta-analysis, the relationship between
study design and ROI was investigated and it was found that non-
RCTs yielded a significant, positive ROI while RCTs yielded a non-
significant and slightly negative ROI.32

Nevertheless, selection bias of included studies was rated as high
in 19 cases. According to the QAT, if <60% of the eligible
individuals became study participant, selection bias is rated as
high. However, in the field of public health or WHP, this problem
often occurs. The same is true for the category withdrawals (one
third of the studies with a weak rating). On the other hand, due to
the many RCTs included, studies were often rated as strong in the
categories ‘study design’ and ‘confounding’.

Quality of the EEs was assessed using the CHEC-list. On average,
studies fulfilled 78% of the items related to the EE. On a first
impression, this number can be misleading because the CHEC-list
is a minimum standard for EEs, thus all items should be fulfilled. For
example, inappropriate valuation of costs due to productivity loss
has a high impact on the result of an EE but leads only to a one-
point-reduction of the CHEC-score. Only six studies fulfilled all
items. Thus, many EEs of the included studies were lacking meth-
odological quality.

To the best of our knowledge, this is the first systematic review of
EEs on WHP in a European context. The methods were elaborated
using both, the PRISMA guidelines as well as the five-step approach
for systematic reviews on EEs. While most reviews reported on cost-
benefit measures, this study also included cost-effectiveness of WHP.
Beside of these strengths, this systematic review has also limitations.
Seven of the included studies were found by reference tracking and
were thus not identified through the database search strategy. This
may indicate a possible lack of sensitivity of the search filter,
especially because of the large heterogeneity of the interventions in
WHP. It cannot be excluded that other eligible studies were not
identified. For example, productivity was often used as a primary
outcome in the studies and hence, it is an important keyword in
terms of EEs of WHP. However, this keyword was missing in the
main search algorithm which may have flawed the search. Similarly,
CBT was shown to be important in the field of WHP,35 but was also
not included in the search string. This may have further limited the
results. Furthermore, some of the keywords were restricted to the
title which may have reduced the sensitivity of the search. However,
using backward and forward reference checking as well as reference
screening of 49 reviews reduced the risk of missing important
studies. As in most systematic reviews, publication bias may be
present. In this review, the focus was on full EEs of WHP
programs in Europe which were published in peer-reviewed
journals. However, the gray literature (e.g. congress proceedings,
unpublished dissertations) was omitted.

Most of the published EEs of WHP programs originated from the
USA. As the allocation of resources, the health care system and the
incentives for the stakeholders are different in the USA compared
to European countries, this review focused on WHP programs

performed in Europe only. This limits the generalization of the
present findings to countries outside of Europe. Further, even
within Europe health care systems or regulations are different.
Therefore, generalization of the findings to other European
countries may also be limited.

Conclusion

The included studies in this systematic review on the cost-effective-
ness and cost-benefit of WHP in the European context were of
moderate quality regarding the investigation of effectiveness and
most studies showed poor methodological quality regarding the
EE. Out of the 39 EEs, 18 reported that the WHP program was
cost-effective or cost-beneficial. In six EEs the cost-effectiveness or
cost-benefit was uncertain, and in 15 EEs the WHP program was
found not to be cost-effective or cost-beneficial. Only seven trial-
based EEs had a time horizon longer than one year. In contrast to
other reviews on EEs of WHP, the majority of included studies were
RCT’s. This may be an explanation why included WHP programs
had small short-term effects on health outcomes. However, positive
effects on reduction of productivity loss were demonstrated more
often. Results of the EEs were found to be very sensitive to costs due
to productivity loss as they were the main costs driver in the studies.
Due to considerable heterogeneity, no specific type of WHP could be
identified to be particularly effective and the economic value of
WHP remains uncertain.

To further explore effectiveness of WHP on health outcomes,
randomized controlled trials, investigating comprehensive WHP
programs over a long time horizon are needed. To better assess
efficiency of WHP, studies in real-world settings (less protocol
driven) should be implemented. Guidelines to perform EEs in the
field of WHP, especially for the valuation of productivity, are
required.
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Key points

� The economic value of worksite health promotion remains
unclear.
� Short-term effects of worksite health promotion on health

outcomes tend to be small and uncertain.
� Productivity is the most important cost driver in EEs of

worksite health promotion and its appropriate valuation is
crucial.
� Trial-based, full EEs investigating long-term outcomes are

needed.
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