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Abstract

Purpose – There is growing interest in the economic impact of workplace physical activity interventions, but
the evidence is still lacking— especially in Europe. Although, some evidence on the return on investment (ROI)
is found in literature, the included studies may not be applicable to the Europe situation. Therefore, the
objective of this study was to review current evidence on the economic impact of workplace physical activity
interventions in European countries.
Design/methodology/approach – A systematic review on the economic impact of worksite health
promotion programs aiming at increasing physical activity was conducted. Five electronic databases
(MEDLINE (Ovid), MEDLINE (PubMed), EMBASE, NHS-EED and Emerald Insights) were searched for
relevant studies published between 2000 and 2020.
Findings –A total of 953 abstracts were screened, and 28 were reviewed, 11 of whichmet all inclusion criteria.
The studies varied substantially in sample size, intervention type, duration and frequency of follow-up
measurements, valuation methods and assessed economic outcomes. There is inconclusive evidence for
decreasing absenteeism, positive net benefit (NB) and positive ROI. No evidence was found to indicate an effect
on self-assessed productivity or job satisfaction.
Originality/value – This study is the first try to take the different working conditions from Europe into
consideration. The authors found that working conditions could have some impact on the valuation of
absenteeism costs and thereof on the ROI. Further, this study provides insight into how to deploy effective and
efficient workplace physical activity interventions, based on a standardized and validated methodology and
program scope.
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1. Background
There is incontrovertible evidence of the positive impact of physical activity on an
individual’s health and well-being. Regular physical activity has been shown to help prevent
the development of several chronic and non-communicable diseases (Reiner et al., 2013).
Physical exercise can also help with the management of musculoskeletal disorders and may
reduce the risk of premature death (Holth et al., 2008). Given these well-proven health benefits
and associated economic advantages (avoiding medical costs and productivity losses),
promoting physical activity has become an important human resource and business issue
(Malik et al., 2014). However, according to the most recent Eurobarometer on Sport and
Physical Activity, a large proportion of the European population is still physically inactive, a
trend that is increasing (2009: 39%; 2013: 42% and 2017: 46%) (European Union, 2017).
Current figures for the European Union show that 13% of physical activity already takes
place at work (European Union, 2017). There is also a growing evidence base on the
effectiveness of workplace physical activity interventions on behavioral changes that may
improve employees’ health and worksite outcomes (Conn et al., 2009; Dugdill et al., 2008;
ECORYS, 2017; Jacobs et al., 2017; White et al., 2016). However, as employers are interested
not only in the effectiveness of health promotion interventions but also in their financial
returns, research on this issue is also increasingly gaining attention (van Dongen et al., 2011).
This means that from a financial perspective, cost–benefit margin (net benefit (NB)) and a
positive financial return on everymonetary unit spent (return on investment (ROI)) are crucial
parts of the employer’s decisions and were prioritized in this study. In addition, other issues
like public image and good reputation could be an important piece for employers. This
specific economic perspective is considered in this review in order to contribute to the
evidence on this question.

2. Purpose or aim
There is already some evidence on the positive economic effects of workplace health
promotion programs, but high-quality evidence is mostly lacking (Aldana, 2001; ENWHP,
2004; Baicker et al., 2010; Lerner et al., 2013; White et al., 2016). A number of well-cited studies
report a positive ROI (Aldana, 2001; Baicker et al., 2010; Lerner et al., 2013), but they also note
that the results are difficult to compare since the programs undertaken either are unspecific,
lack an experimental design, have too broad a focus or focus only on people with pre-
conditions (Aldana, 2001; Baicker et al., 2010; Lerner et al., 2013; White et al., 2016).
Furthermore, a lack of evidence has been found on whether specific workplace physical
activity interventions may have an economic impact on enterprises for healthy workers
(ECORYS, 2017). This research gap was primarily identified in the European context, as
many well-cited systematic reviews have focused on studies from the United States or
Canada, which are limited in their comparability to other national worksite health promotion
strategies (Aldana, 2001; Pelletier, 2001; Baicker et al., 2010; vanDongen et al., 2011; Chapman,
2012; Lerner et al., 2013; Jacobs et al., 2017; Steel et al., 2018; Baid et al., 2021). For instance,
there is some difference in work absences between European countries with a strong scheme
of continuing payment in case of illness and the United States, which could, for instance,
influence the valuation of absenteeism (costs) (van Dongen et al., 2012). Further, it is crucial to
consider that besides the difference in valuation, it is also clear that the differences in labor
legislation, like that regulatingminimumwage, working conditions andworking cultures, are
also diverging from the European Union to the US. Also, the gap between income and
unemployment varies to a broad extent between North/South and post-communist/West and
Central member states of Europe.

Due to heterogeneity of working conditions between the different continents and
valuation methods, there is some lack of evidence on economic efficiency, and nearly all the
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evidence that exists is based in the US and therefore presents some problems for
transferability to European countries. Strengthening the evidence by focusing on Europe
could help employers to more clearly understand the efficiency of workplace sports
interventions. Therefore, the key objective of the study was to review current evidence on the
economic efficiency (NB, ROI and work-related outcomes) of workplace physical activity
interventions in the European Union and to provide an up-to-date overview in this field of
research. This leads us to the following research question: What is the economic efficiency of
workplace physical activity programs from the employer’s perspective in the
European Union?

3. Methods
This systematic literature review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) methodology (Moher et al., 2009). Following this
methodology of systematic reviews, all investigators developed a search strategy oriented on
the Populations, Intervention, Control, Outcomes, Study (PICOS) design framework (Table 1).

In developing and deploying a concise and systematic review by conducting the search
strategy, some internal pre-tests were undertaken by two investigators (A.B. and A.F.). In
addition, a checklist for inclusion and exclusion criteria for the abstract and full-text
screening was developed to guarantee a high coding validity among the reviewers. By using
all search strings, such as full word, short terms, truncations and medical subject headings
(MeSHs), the search string was conducted using the Boolean operators (AND/OR/NOT).
All of the keywords used are listed in Appendix 1.

3.1 Search strategy
Five electronic databases from the medical, social and economic sciences were searched for
studies that assessed the economic efficiency of workplace physical activity interventions.
These databaseswereMEDLINE (Ovid), MEDLINE (PubMed), EMBASE, the NHSEconomic
Evaluation Database (NHS-EED) and Emerald Insights.

After the inclusion process, further search strategies, including forward citation tracking
for key articles to identify eligible studies and manual searching of the reference lists of
pertinent articles, were applied.

3.2 Primary economic outcomes
Amortization, the positive return for every monetary unit spent, is one key performance
indicator that is measured by cost–benefit analysis (CBA) (Drummond et al., 2015). In this
respect, amortization is one key element of financial decisions for employers, because based
on this evidence they can decide whether some investment pays-off or not. The CBA uses
therefore two measures, which relies the same economic determinants, to inform the financial
decision: (1) NB, which is the monetarized difference between benefit and cost and (2) the ROI,
is a ratio between the benefit and cost (Drummond et al., 2015). Since the methodology for
evaluating the benefits from healthcare interventions is not standardized, we also found it

Population Healthy workers in the EU-27 countries þ United Kingdom

Intervention Workplace physical activity promotion
Control Employees without workplace physical activity promotion or some placebo
Outcomes Economic outcomes, e.g. return on investment, cost-benefit, absenteeism, fluctuation rate, job

satisfaction
Study design (quasi)experimental studies

Table 1.
Inclusion criteria
defined by PICOS
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interesting to take a deep look into the work-related outcomes. In this respect, the following
economic outcomes were considered as main outcome measures: NB, ROI and work-related
outcomes (job satisfaction, productivity, absenteeism, workability and need for recovery)
(Verbeek et al., 2009).

3.3 Study inclusion and exclusion criteria
Only primary studies onworkplace health interventions aimed at increasing physical activity
in the working population of the European countries (EU-27þ United Kingdom after Brexit
has been in effect), which meet at least a level of evidence of 2b (which indicates that weak
RCT designs and observational studies could be include into the review), were eligible for
selection (Oxford Centre for Evidence-based Medicine, 2009). Articles were included if they
were written in English, German, Italian or Polish and published between January 2000 and
December 2020. As health economic evaluation is based on the overall effect for the economy
and society, establishing the scope of the evaluations is essential (Drummond et al., 2015). For
instance, the cost for statutory health insurances may differ from the cost that follows from
the financial account of an employer (e.g. cost savings for medications due to reduced work
absence are not crucial for the economic evaluation for employers). Hence, the perspective
from an employer was thus an essential inclusion criterion and defined the scope of the
review. This means studies were required to be conducted from the employer’s perspective
(Drummond et al., 2015). Hence, our interest is based on the employer’s decision to financially
support health interventions as seen on this meso-level of care delivery. Excluded were
literature reviews, opinion papers and studies focused on complex interventions or
ergometric and rehabilitation programs for workers with pre-conditions. Articles targeting
only employees with pre-conditions, long-term sick-listed employees or retirees were also
excluded.

All four reviewers made independent determinations of whether each article fully met the
inclusion criteria, using the AbstrackR literature evaluation tool; a software tool for semi-
automatic citation screening. All four reviewers appraised whether the studies met the
inclusion criteria or should be excluded without knowing the decision of the other reviewers.
In addition, to test the reliability of the inclusion and exclusion process, any disagreements
were discussed in a meeting of all four reviewers, who came to a consensus. After full-text
screening, the extraction of data was undertaken by one reviewer and double-checked by a
second reviewer to guarantee valid data.

The included studies also addressed at least one of the investigated economic outcomes
(table is shown in Appendix 2). These economic outcomes are standardized measures from
business administrationmethodology to raise productivity, amortization and effectiveness to
a broad extent (van Dongen et al., 2011). We included monetarized and non-monetarized
measures as economic outcomes to identify differences from and similarities to former
reviews.

3.4 Quality assessment for synthesis of results
The methodological quality of the selected studies was assessed using a modified version of
the Critical Appraisal Checklist for Economic Evaluations (seeAppendix 3) (Drummond et al.,
2015). Based on these 10 main criteria, which were weighted equally, the numerical quality
score was developed (the results are listed in A.4). These 10 criteria were evaluated
independently by 2 investigators and were assessed as YES, fulfilled (þ1 point), or NO (0
points) (Drummond et al., 2015). Themean score was calculated from both appraisals, and the
studies were graded as “high quality” if they fulfilled eight or more criteria, “moderate
quality” if they met between five and seven positive checks, and “low quality” if they had a
sum score between one and four points. Each study was assessed by one reviewer and was
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then checked by a second independent reviewer. A five-level evidence rating system was
applied for drawings conclusions with regard to the effectiveness of workplace physical
activity programs on financial and work-related outcomes (Proper et al., 2002). This was
applied in a best-evidence synthesis in earlier com-parable reviews (Proper et al., 2002):

(1) Strong evidence: at least two high-quality studies with consistent results

(2) Moderate evidence: one high-quality study and at least one moderate-quality study
with consistent results.

(3) Limited evidence: one high-quality study and at least one low-quality study, or at
least two medium-quality study with consistent results.

(4) Inconclusive evidence: only one low-quality study or contradictory results.

(5) No evidence: more than one study with the consistent result that no significant or
relevant results were shown

Work-related outcomes were checked for statistical significance and differences were
considered significant when p-value p ≤ 0.05. In case no significance level was reported, we
assumed that a difference of more than 20% between groups has some practical significance
for employers (Proper et al., 2002).

4. Results
4.1 Literature search and study selection
The electronic search yielded 963 results. After removing 10 duplicates, 953 abstracts and
titles were assessed for eligibility. Additionally, reference lists of selected articles were
checked for eligible studies. Eight further studies that met the inclusion criteria were
identified through snowballing (Pohjonen and Ranta, 2001; Nurminen et al., 2002; Aittasalo
et al., 2004; Proper et al., 2004; Mills et al., 2007; Strijk et al., 2013). In sum, 961 abstracts were
screened, and 28 studies were identified for full-text screening. The exclusion reasons and the
method used for filtering the studies during the review process are shown in Figure 1. From
these identified 28 studies, 11 met the inclusion criteria and were included in the review; 63%
(n 5 7) of the studies included were graded as “high quality,” 27% (n 5 3) as “moderate
quality,” and 9% (n 5 1) as “low quality” (results are listed at Appendix 4).

4.2 Study characteristics
Of the 11 studies included, 5 were conducted in the Netherlands (Hengel et al., 2014; Proper
et al., 2004; Strijk et al., 2013; van Dongen et al., 2013, 2017), 4 in the United Kingdom (Audrey
et al., 2015; Hartfiel et al., 2017; Hunter et al., 2019; McEachan et al., 2011), 1 in Finland
(Nurminen et al., 2002) and 1 in Sweden (von Thiele Schwarz and Hasson, 2012). The study
descriptions and the implemented interventions are described in Appendix 5.

4.3 Economic outcomes
If no economic outcome was provided on that aggregated level, it was calculated on the basis
of the data reported in the included studies. To compare the costs and monetary benefits of
the intervention, we performed a CBA including NB and ROI. The NB was calculated by
subtracting the costs from the benefits: NB 5 Benefits–Costs. The ROI, a more specific
monetized outcome measure using the financial background of the investment character of
every euro spent on physical activity at the worksite, was calculated as follows: ROI 5
(Benefits–Costs)/Costs [*100%]. Financial return was positive in the following case: NB >0,
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ROI >0. Provided CBAs were checked to verify that they were calculated according to these
formulas. All economic outcomes raised are summarized in Table 2.

4.4 Work-related and financial outcomes
4.4.1Absenteeism.All included studies reported on absenteeism, investigating the effect of the
intervention on sick days and/or the monetary consequences (cost/savings) of absenteeism.
Seven studies measured absenteeism by company by means of administrative records
(Hartfiel et al., 2017; Hengel et al., 2014; Hunter et al., 2019; Nurminen et al., 2002; Proper et al.,
2004; van Dongen et al., 2017; von Thiele Schwarz and Hasson, 2012). The other studies
employed a single-item question from the Productivity and Disease Questionnaire (PRODISQ)
(Koopmanschap, 2005; Strijk et al., 2013; vanDongen et al., 2013) or other self-reporting generic
instruments (Audrey et al., 2015; McEachan et al., 2011). The study of Hengel et al. showed a
statistically significant reduction of 760 sick days (95% CI: �1,497 to �156) by promoting
physical activity and health literacy at the workplace (Hengel et al., 2014). Two other high-
quality studies observed a favorable effect of the intervention on absenteeism that might be
considered to be relevant for the employer (>20% difference between groups) (Hartfiel et al.,
2017; Proper et al., 2004). Hartfiel et al. observed a favorable effect of yoga classes on sickness
absence caused by back pain andmusculoskeletal conditions (Hartfiel et al., 2017). Proper et al.
also concluded that individual counseling promoting physical activity and healthy nutrition
might reduce sickness absence costs (Proper et al., 2004). The authors reported non-significant

Figure 1.
PRISMA flow-chart
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First
author Net-Benefit/ROI Absenteeismyzx

Productivity/
Presenteeismyz Job satisfaction

Audrey Hours at worked
missed per worker
(mean): I: 1.04 h (SD:
3.81)
C: 0.58 h (1.86)
Incremental
difference: 0.45 h
(95% CI: �0.60 to
1.51)

Self-assessed
productivity
I: 1.99 (SD: 2.00)
C: 2.05 (SD: 2.22)
Incremental
difference: �0.06
(95% CI: �0.77 to
0.65)

Hartfiel Net-benefit: 31.90£
[ROI: 56%;
calculated by: net-
benefit 31.90£/
intervention costs
56.53£]

Days missed per
person: OR: 0.81
(95% CI: �0.29 to
1.91)

Hengel Net-benefit per
worker (without
presenteeism): 254
EUR (95% CI: �486
to 989)
ROI: 115%
Net-benefit per
worker (with
presenteeism):
1,179EUR (95% CI:
82to 2,370)
ROI:999%

Sickness days: I�C:
760 days (95% CI:
�1,497 to �156)

Savings due to
avoided
presenteeism: 537
EUR (95% CI: �315
to 1,429)

Hunter Incremental cost:
25.85£ (95% CI:
�29.89 to 81.60)

4-week absolute
absenteeism hours at
the mean, adj. for
stratum, season and
cluster
I: 4.04 h (SD: 66:11)
C: 7.01 h (SD: 51.50)
Difference at mean:
�2.59 h (p 5 0.62)
This is a net-cost
decrease from
�65.53£ to 734.53£
depending on the
wage rate

6-month absolute
presenteeism hours
at the mean, adj for
stratum and cluster
I:78.62 (SD: 14.58)
C: 78.47 (SD: 14.21)
Difference at mean:
0.82 h (p 5 0.54)

McEachan Incremental net-
benefit:�
103.02£ (95% CI:
�4,961 to 4,748.04)

Sickness costs: �39£
(NR)

Nurminen Cumulative amount
of sickness leaves: I:
87 h
C: 82 h (No statistical
significant
difference)

Difference work
ability index (mean
of 7–49 points): 0.5
(95% CI: �0.6 to 1.7)

Job satisfaction (%
“very” or “rather
good” at a five-point
Likert scale): �2.2
(95% CI: �11.2 to 6.6)

(continued )

Table 2.
Economic outcomes
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lower sickness absence costs of EUR 125 (95% CI: EUR –1,386 to 1,062) per worker in the
intervention group. This difference increased to EUR 635 (95% CI: EUR –1,885 to 814) per
worker one year after the intervention, but this effect is still insignificant. In contrast to these
three high-quality studies reporting favorable results, two high-quality studies, three
moderate-quality studies, and one low-quality study did not observe a favorable statistically
significant or relevant effect of workplace physical activity programs on absenteeism (Hartfiel
et al., 2017; Hengel et al., 2014; Proper et al., 2004). McEachan et al., for instance, find that the
decrease in cost is mostly driven by reduced work absences, and Hunter et al. oppose this
finding, because they did not find any significant decrease in the absolute absenteeism
measures (Hunter et al., 2019; McEachan et al., 2011). Based on the results of the included

First
author Net-Benefit/ROI Absenteeismyzx

Productivity/
Presenteeismyz Job satisfaction

Proper Difference between
group in total costs:
305 EUR (95% CI:
1,029 to 1,419)
[ROI: �71%;
calculated by net-
costs �305EUR/
intervention costs
430EUR]

Sickness costs: �125
EUR (95%CI:�1,386
to 1,062)

Strijk Sickness leaves (%
yes): I: 34% of
workers
C: 27.2% of workers
OR: 1.4 (95% CI: 0.94
to 2.0)

Self-reported
productivity (scale:
1–10): I: 7.84
C: 7.85
OR: 0.02 (95% CI:
�0.11 to 0.15)

van
Dongen

Net-benefit: 59 EUR
(95% CI: �1,137 to
1,471) ROI: 40%

Difference
monetarized
absenteeism benefits:
�223 EUR (95% CI:
�1,636 to 1,284

Difference
monetarized
presenteeism
benefits: �106 EUR
(95% CI: �1,650 to
1,454)

van
Dongen

Total net-benefit:
�3,102 EUR (95%
CI: �5,897 to �93)
Total ROI: �666%
(95% CI: �1,266;
�20)
Employer’s net-
benefit: �922 EUR
(95% CI: �4,703 to
2,466)
Employer’s ROI:
1,286%
(95% CI: �6,564 to
3,442)

Absenteeism costs
(mean): I: 2,345 EUR
(SD: 715)
C: 2,691 EUR (SD:
677)
I�C: 347 EUR (95%
CI: �1,394 to 1,817)

Presenteeism costs
(mean): I: 19,284
EUR (SD: 1,276)
C: 18,068 EUR (SD:
919)
I�C: 1,216 EUR
(95% CI: �638 to
3,102)

Job satisfaction on a
five-point Likert scale
from “very
dissatisfied”(1) to
“very satisfied”(5): I�
C: �0.1 (95% CI: �0.6
to 0.5)

Van Thiele
Schwarz

Absenteeism days
per worker (mean): I:
22.6 days
C: 25.5 days (NR)

Note(s):Outcomes calculated by us are in squared brackets; yI: Intervention group, C: Control group; I is in all
outcomes reference group, zOR: Odds ratio xNR: Not reportedTable 2.
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studies, we concluded that there was inconclusive evidence for the effectiveness of workplace
physical activity programs on absenteeism.

4.4.2 Self-assessed productivity. Four high-quality studies investigated cost consequences
associated with presenteeism (reduced productivity while working) (Hengel et al., 2014;
Hunter et al., 2019; van Dongen et al., 2013, 2017). All four studies measured presenteeism
using an item from the World Health Organization Health and Work Performance
Questionnaire (WHO-HPQ) (Kessler et al., 2003). The two studies of van Dongen et al. did not
find a statistically significant effect of the intervention on presenteeism (van Dongen et al.,
2013, 2017); nor did that of Hunter et al. (2019). Hengel et al. (2014) considered cost
consequences associated with presenteeism in their sensitivity analysis. They reported a
positive effect on ROI when presenteeism was included.

Neither a high-quality study nor amoderate-quality study observed relevant effects of the
intervention on workability (Hengel et al., 2014; Nurminen et al., 2002). Nurminen et al.
observed a slight improvement in self-perceived workability at the eight-month follow-up
after introducing weekly training sessions (Nurminen et al., 2002). However, the authors
found inconsistent results in sub-dimensions of workability. One low-quality study
investigated the effect of a walk-to-work intervention on self-assessed productivity but did
not specify the employed research instrument (Audrey et al., 2015). Over the study period, no
clear trends in productivity and slightly lower productivity scores in the intervention group
in the one-year follow-up were reported. However, the observed differences were not
statistically significant. And Strijk et al. found no impact on productivity during a 12-month
intervention (Strijk et al., 2013). Based on these findings, we concluded that there was no
evidence for the effectiveness of workplace activity programs on self-assessed productivity.

4.4.3 Job satisfaction.One high-quality study and onemoderate-quality study investigated
the effect of workplace physical activity on job satisfaction (Nurminen et al., 2002; van
Dongen et al., 2017). The studies employed different intervention mechanisms and program
components. Both studies reported no effect during the study period. On the basis of these
findings, no evidencewas found to indicate an effect of workplace physical activity programs
on job satisfaction.

4.4.4 Net benefit and return on investment (ROI). Intervention costs were mainly
determined from company data using market prices that had to be paid by the company
(Hartfiel et al., 2017; Hengel et al., 2014; Hunter et al., 2019; Proper et al., 2004; vanDongen et al.,
2013, 2017). Two studies reported costs without disclosing a valuation method (Audrey et al.,
2015; McEachan et al., 2011). Examples of intervention costs reported in the studies were
trainer and physical therapist fees, material and equipment costs, and administration costs.
To evaluate the benefit for the employer, changes in productivity were translated into
monetary value and referred to as indirect costs (Greenberg et al., 2001; van Dongen et al.,
2014). Health-related productivity was measured by absenteeism, sometimes in conjunction
with presenteeism, self-perceived workability or self-assessed productivity. Cost calculations
differed at most by the methodology of accounting for indirect costs. Absenteeism costs were
determined with either the human capital approach (Hartfiel et al., 2017; Hengel et al., 2014;
Proper et al., 2004; van Dongen et al., 2013, 2017) or the friction cost approach (Hunter et al.,
2019; McEachan et al., 2011; von Thiele Schwarz and Hasson, 2012). According to the human
capital approach, the gross employee compensation was used as a reference point, i.e. the
productivity loss was calculated by multiplying the estimated number of workdays missed
by the estimated average daily earnings. One study calculates with integral process costing
(Audrey et al., 2015), and 63% of the studies consider uncertainty by conducting a sensitivity
analysis (Hartfiel et al., 2017; Hengel et al., 2014; Hunter et al., 2019; McEachan et al., 2011;
Proper et al., 2004; van Dongen et al., 2013, 2017).

Three high-quality studies observed a positive effect of worksite physical activity
interventions on financial return for the employer compared to four high-quality studies
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that did not find an effect. Hengel et al. (2014) reported an ROI of 543% due to lower
absenteeism costs, implying that the intervention was cost-saving for the employer. The
sensitivity analysis showed that the ROI increased even more, to 999%, when presenteeism
costs were included (Hengel et al., 2014). The study results of Hartfiel et al. (2017) also
revealed a positive ROI of 56%. Proper et al. (2004) presented mixed results, which can be
explained by the lasting effect of the intervention. The ROI was negative (�71%) after the
intervention period; however, the intervention costs were amortized in the follow-up
measurements (where the ROI went up to 177%), resulting in a positive ROI for the
employer. This effect can be explained by the lasting impact of the intervention even after
termination, when the employer no longer assumes delivery costs. However, another three
high-quality studies revealed contradictory results. van Dongen et al. (2017) reported a
negative financial efficiency, finding the ROI for the combined perspective for employers
and society was significantly negative (�666%). Some authors concluded that high-
intensive physical activity interventions might be more costly than beneficial (van Dongen
et al., 2013). A previous study by van Dongen et al. (2013) also concluded that the
intervention was not cost-saving for the employer. Study results of McEachan et al. (2011)
presented a negative incremental NB, indicating that the intervention was not beneficial for
the employer. And Hunter et al. (2019) calculated a net-cost savings potential of GBP 65.53
to 734.53 per year, a statistically insignificant amount. Based on the results of the included
studies, we concluded that there was inconclusive evidence for a positive financial return for
the employer.

5. Discussion
Our findings support the existing evidence inworksite health promotion research and narrow
down the focus of the research in three aspects (Aldana, 2001; Proper et al., 2004; van Dongen
et al., 2012; White et al., 2016). In general, we found heterogeneity in study designs and
intervention, as well as differences in levels of scope (multilevel). However, contrary to our
assumption of differences in working conditions, we found similarities to Baicker et al. (2010),
due to the fact that most of our included studies were undertaken in large companies (more
than 1,000 employees). Nonetheless, we also found that the working conditions are varying
for two reasons: (1) We had approximately 36% of studies related to healthcare services, and
only 9% related to some blue-collar sector. As a result, our review focuses more on services
rather than blue-collar jobs in comparison to Baicker et al. (2010).

Our hypothesis that the difference in working conditions, for instance the strong scheme
of continuing payment in case of illness in Europe, is an explanation for differences in
financial returns, must be revised. Due to the different evaluation methodology a
comparison on the regulatory working-condition was not applicable. Studies conducted in
the UK seem to have a slight tendency to report positive cost-benefit. However, this result is
negligible when compared with high-quality studies from the Netherlands. This difference
could be explained mostly by the different methodologies of the studies and not necessarily
by different legislation or work-condition alone, except for the issue of the sector where the
studies take place. Unfortunately, a meta-analysis is not applicable, and a pulled analysis
was also ruled out due to this heterogeneity in methodology and setting. We opted for a
qualitative synthesis using the predefined evaluation criteria (see Quality Assessment for
Synthesis of Results).

Overall, we found inconclusive evidence for a positive effect ofworkplace physical activity
interventions on absenteeism and on financial return (ROI) for the employer. But it is also
important to note that this evidence may be inconclusive due to poor measurement methods,
the low intensity of some interventions and the weak duration times of some studies. None of
our included studies referred to the issue of different working conditions, but the difference
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between the US and Europemay be explained rather through the evaluationmethod between
both continents. But some crucial recognition was that our review did not find evidence to
indicate an effect on self-assessed productivity or job satisfaction. There we follow Verbeek
et al. and Van Dongen et al. (van Dongen et al., 2011; Verbeek et al., 2009). We see that our
results are similar to the reviews by Proper et al. and Aldana et al. reporting no evidence,
inconclusive evidence or limited evidence for a positive effect of physical activity programs
for the employer (Aldana, 2001; Proper et al., 2004). Proper et al. explored the effectiveness of
workplace physical activity programs with respect to work-related outcomes (Proper et al.,
2002). Similar to our findings, best-evidence reviews like that of White et al. reported that
physical activity interventions might have positive effects for workers with pre-conditions.
But they see complex interventions as preferable for workers with certain health conditions
(White et al., 2016).

Second, our findings are more diverse in outcome than the US reviews, which suggest a
general positive effect of worksite health promotion programs for the employer, without
facing the issue of heterogeneity in the measurement of absenteeism. Finally, we and other
authors concluded that no clear answer about their overall profitability could be made
(Aldana, 2001; Proper et al., 2002; van Dongen et al., 2011; White et al., 2016). Hence, we
suggest that further studies should consider this heterogeneity of working environments and
intervention possibilities.

Third, apart from different national healthcare provisions, there are a number of
methodological reasons that might explain the variation of findings. With reference to study
design, systematic reviews observed that non-randomized studies (quasi-experimental
studies, non-experimental studies) tend to report a positive ROI from worksite health
promotion programs due to reduced absenteeism, medical costs, or both, whereas
randomized control trials do not observe positive effects (van Dongen et al., 2011). We find
that the inconclusive or null evidence on the financial return for the employer could be
explained by the study design and measurement of absenteeism. Furthermore, some
consequencesmight have occurred after the analytic time frame chosen by the studies. Health
benefits are likely to accumulate gradually, leading to a situation where program costs
decrease over time while benefits tend to increase over time (Baicker et al., 2010; Hengel et al.,
2014; van Dongen et al., 2017). Different valuation methods might also cause variation in
results. However, there is no consensus about the best way to measure and value costs
associated with the productivity loss (Hengel et al., 2014).

In fact, only two studies showed a significant work-related outcome of the physical
activity intervention (Hengel et al., 2014; Nurminen et al., 2002). Low-powered studies have
imprecise and uncertain cost estimates and should be interpreted with caution. Moreover,
authors raised concerns about attrition bias (Hartfiel et al., 2017; Proper et al., 2004; Strijk
et al., 2013). Studies had to deal with a substantial loss to follow up on the outcomes, which
decreases the statistical power to an even greater extent. Two studies observed that a few
participants were responsible for a large proportion of absenteeism during the study
period, possibly overinflating the effect of the intervention (Hartfiel et al., 2017; Hengel et al.,
2014). Economies of scale might induce another cost-effect causing variation in results.
Compared to this review, US reviews included studies from large employers, where
economies of scale facilitate the generation of savings through workplace health promotion
programs. This is a clear message for further research in Europe to undertake studies with
larger sample sizes.

Finally, publication bias is a common risk in worksite health promotion research. Several
reviews raised concern about a possible publication bias, indicating that health promotion
researchers and journal editors could strive to demonstrate program effectiveness. Therefore,
studies reporting positive results might be more likely to be published (Aldana, 2001; Baicker
et al., 2010). Because most of the included studies also had negative results, the publication
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bias is not as high. This could particularly apply to primary studies published by service
providers with vested interests in the results (White et al., 2016).

5.1 Limitations
The results of this review should be interpreted with caution for several reasons. The present
review included primary studies with (quasi)experimental design and different external
validities. We see it as a limitation that the gender distribution varied substantially and that
fewer studies take socio-economic factors into account. For example, only two of the 11
included studies targeted a specific gender focus, and 4 even reported a substantial disparity
in gender distribution. None of the studies takes contextual factors as legal working-
conditions into account. This is a lack of evidence that has to be addressed in further
empirical studies. We also observed considerable variation concerning the employed
intervention format, which was a major concern in terms of comparing the intensity and
duration of the programs.
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Appendix 1
Searching string in PubMed/Medline and EMBASE

PubMed/Medline
(Occupational Health[MeSH] OR workplace physical activity OR (Organizational Intervention OR
Organisational Intervention OR Healthy People Programs[MeSH]) AND (Workplace ORWorkspace OR
Employ* OR Occupation* OR business OR corpora* OR enterprise*)) NOT Ergometry[MeSH]) AND
(prevention and control[MeSH] OR Exercise [MeSH] OR Physical activity* OR sport* OR physical
education and training OR sport intervention OR fitness OR physical exercise OR Motor activity) AND
(Cost and Cost Analysis[MeSH] OR Investment[MeSH] OR Return on Investment OR Economic
Evaluation OR Economic Impact OR Cost*)

NHS-EED
(Occupational Health[MeSH] OR workplace physical activity) OR (Organizational Intervention OR
Organisational Intervention OR Healthy People Programs[MeSH]) AND (Workplace ORWorkspace OR
Employ* OR Occupation* OR business OR corpora* OR enterprise*) FROM 2000 TO 2018

EMBASE
(‘white collar worker’/exp OR ‘blue collar worker’/exp OR employee OR workers) AND (‘occupational
health’/exp AND ‘health promotion’/exp OR excerise) AND (‘health economics’/exp OR ‘investment’/exp
OR ‘cost’/exp OR ‘socioeconomics’/exp OR ‘return on investment’/exp) AND (‘observational study’/exp
OR ‘randomized controlled trial’/exp OR ‘clinical trial’/exp)

Emerald
(Workplace AND (occupational health intervention OROrgani*ational intervention OR program*) AND
(physical Exercise OR physical activity OR physical Exercise OR Sport intervention OR physical
education OR physical training OROccupational sport)) AND (Return on Investment OR Economic* OR
cost* OR impact OR Effectiveness OR Benefit)

Appendix 2

Monetized outcomes Non-monetized outcomes

absenteeism costs absenteeism
net-benefit productivity
presenteeism costs fluctuation

work ability
staff satisfaction
customer’s satisfaction
motivation and engagement
work environment
image
communications culture
handling with absenteeism

Table A1.
Defined economic

outcomes as inclusion
criteria
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Appendix 4

Study Evidence-level Average score

Audrey et al. (2015) Low 1.5/10
Hartfiel et al. (2017) High 8/10
Hengel et al. (2014) High 9/10
McEachan et al. (2011) High 7.5/10
Nurminen et al. (2002) Moderate 5/10
Proper et al. (2004) High 8/10
Strijk et al. (2013) Moderate 5/10
van Dongen et al. (2013) High 8.5/10
van Dongen et al. (2017) High 8.5/10
von Thiele Schwarz and Hasson (2012) Moderate 5.5/10

Table A3.
Results of critical
appraisal

IJWHM
15,4
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