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Summary

This systematic review summarizes the current evidence on the financial return of
worksite health promotion programmes aimed at improving nutrition and/or
increasing physical activity. Data on study characteristics and results were
extracted from 18 studies published up to 14 January 2011. Two reviewers
independently assessed the risk of bias of included studies. Three metrics were
(re-)calculated per study: the net benefits, benefit cost ratio (BCR) and return on
investment (ROI). Metrics were averaged, and a post hoc subgroup analysis was
performed to compare financial return estimates between study designs. Four
randomized controlled trials (RCTs), 13 non-randomized studies (NRSs) and one
modelling study were included. Average financial return estimates in terms of
absenteeism benefits (NRS: ROI 325%, BCR 4.25; RCT: ROI -49%, BCR 0.51),
medical benefits (NRS: ROI 95%, BCR 1.95; RCT: ROI -112%, BCR -0.12) or
both (NRS: ROI 387%, BCR 4.87; RCT: ROI -92%, BCR 0.08) were positive in
NRSs, but negative in RCTs. Worksite health promotion programmes aimed at
improving nutrition and/or increasing physical activity generate financial savings
in terms of reduced absenteeism costs, medical costs or both according to NRSs,
whereas they do not according to RCTs. Since these programmes are associated
with additional types of benefits, conclusions about their overall profitability
cannot be made.

Keywords: Dietary behaviour, financial return, physical activity, worksite health
promotion.
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Introduction

overweight and obesity is 68.0% (body mass index = 235)
(2). In the UK, the combined prevalence of overweight and

An imbalance between energy intake (nutrition) and output
(physical activity) among the population has led to an
increased prevalence of overweight, obesity and their
attributable diseases (e.g. type 2 diabetes, and cardiovas-
cular disease) (1). Nowadays, 33.8% of US adults are obese
(body mass index = 30) and the combined prevalence of
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obesity is 57% in adult women and 65% in adult men (3).

Next to the toll that overweight and obesity take on the
health and well-being of individuals, they impose a sub-
stantial economic burden in terms of healthcare costs and
lost productivity (1,4-7). For example, obesity-related
medical payments are estimated to account for 5% of
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health insurance expenditures among US businesses with
employer-provided health insurance (5). The estimated US
national costs of obesity attributable absenteeism range
from $3.38 billion to $6.38 billion per year (6).

Employers bear the financial consequences of reduced pro-
ductivity. In countries with employer-provided health insur-
ance (e.g. the USA), they also bear a large part of the financial
consequences of increased medical spending. Therefore,
employers may financially benefit from implementing work-
site health promotion programmes (WHP programmes)
aimed at weight gain prevention among their workforce by
improving nutrition and/or increasing physical activity (8). In
addition, the worksite provides a useful setting for imple-
menting these programmes since employees spend the
majority of their waking hours at the worksite (9), large
enterprises often have the infrastructure available to offer
such programmes at relatively low costs (10), and organiza-
tional and social support can be made available when behav-
iour change efforts are attempted (11).

Worksite health promotion programmes aimed at
improving nutrition and/or increasing physical activity
were found to be effective in reducing body fat and body
weight (12-14). Employers, however, may like to know
whether these programmes generate a positive financial
return. A useful way for communicating the financial rami-
fications of a given programme is a ‘return on investment’
analysis (ROI analysis), a form of investment analysis often
used in business administration in which programme costs
are compared to its resulting financial benefits (15).

Several efforts have been undertaken to summarize the
literature on the financial return of WHP programmes
(8,9,16,17). Estimated financial returns, as defined by
averted medical costs, productivity-related costs or both,
ranged from $1.4 to $4.6 per dollar spent (8,17). Further-
more, medical costs were found to decrease by $3.3, and
absenteeism costs by $2.7 per dollar spent (9). Most of these
reviews, however, did not adjust for the different method-
ologies used in the included studies to estimate the financial
return and a risk of bias assessment was often missing.
Furthermore, these reviews focused on WHP programmes in
general, instead of programmes aimed at improving nutri-
tion and/or increasing physical activity in particular. There-
fore, the present study aims to critically appraise and
summarize the current evidence on the financial return of
WHP programmes aimed at improving nutrition and/or in-
creasing physical activity, compared to usual care (including
no intervention) or a cut-down version of the programme.

Methods

Inclusion criteria

English, Dutch, German and French-written studies evalu-
ating the financial return of WHP programmes aimed at

improving nutrition and/or increasing physical activity in
the working population were eligible for inclusion. The
WHP programme should be compared to usual care
(including no intervention) or a cut-down version of
the programme. Studies should contain a ROI analysis,
assessing and presenting both programme costs and its
resulting benefits. Benefits, defined as programme out-
comes converted to monetary values, should be directly
measured or modelled based on primary data. Benefits
related to WHP programmes are mostly defined in terms
of averted medical and productivity-related costs (18).
Examples of productivity-related costs are costs associ-
ated with absenteeism and reduced productivity at work
(presenteeism) (18). No limitations were set as to the per-
spective of the ROI analysis (e.g. employer’s and societal
perspective), programme format (e.g. assessment, counsel-
ling and exercise programme), worksite characteristics
(e.g. age, gender, occupation, proportion of full-time
employees and number of employees) and follow-up
duration. Studies targeting employees with chronic condi-
tions (e.g. diabetes and cardiovascular diseases), long-
term sick-listed employees, retirees or children were
excluded.

Search strategy

To identify relevant studies, eight electronic databases
(EMBASE, MEDLINE, SPORTDiscus, PsycINFO,
NIOSHTIC-2, NHSEED, HTA and Econlit) were searched
for studies published from inception to 14 January 2011.
An information specialist of the VU University Medical
Center was consulted to develop and run the search strat-
egy. Databases were searched on participant/setting type
(e.g. “Workplace’, ‘Employee’ and ‘Workforce’), interven-
tion type (e.g. ‘Health Promotion’, ‘Lifestyle’), intervention
aim (e.g. ‘Exercise’, ‘Physical Activity’, ‘Nutrition’ and
‘Diet’) and study design (e.g. ‘Return on Investment’, ‘Cost
Effectiveness’). A broad search strategy was used so that
the results could be used for both the present study and a
review on the cost-effectiveness of WHP programmes
aimed at improving nutrition and/or increasing physical
activity (van Dongen ef al., unpublished data). An example
of the EMBASE search can be found in Table 1. The elec-
tronic search was supplemented by searching references of
relevant review articles (9-12,16,17,19-26) and those of
the retrieved full texts. Articles were also identified from
the authors’ own literature databases. To identify unpub-
lished studies, authors of included studies which were pub-
lished during the last decade, were contacted. During the
search, a ‘search diary’ was maintained consisting of key-
words used, searched databases and search results. Titles
and abstracts of the retrieved studies were stored in an
electronic database using Reference Manager 11.0 (ISI
Research Soft Inc., Berkeley, CA, USA).

© 2011 The Authors
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Table 1 EMBASE search strategy

Combined search #1 AND #2 AND #3 AND #4 NOT #5

#1 intervention type  ‘health promotion’/exp OR ‘harm reduction’/exp
OR *high risk behavior’/exp OR ‘risk
reduction’/exp OR ‘health behavior’/de OR
‘primary prevention’/exp OR ‘secondary
prevention’/exp OR ‘occupational health’/exp OR
health:ab,ti OR intervention:ab,ti OR ‘life
style’:ab,ti OR lifestyle:ab,ti OR prevention:ab,ti
OR preventive:ab,ti OR ‘risk factor:ab,ti OR ‘risk
factors’:ab,ti NOT ‘rehabilitation’/exp

#2 intervention aim ‘fitness’/exp OR ‘exercise’/exp OR ‘physical
activity’/exp OR ‘sport’/exp OR fitness:ab,ti OR
exercis*:ab,ti OR sport*:ab,ti OR ‘physical
activity :ab,ti OR ‘diet’/exp OR ‘nutrition’/exp OR
diet*:ab,ti OR nutrition*:ab,ti OR food:ab,ti OR
vegetable*:ab,ti OR fruit*:ab,ti OR ‘weight
reduction’/exp OR ‘cholesterol’/exp OR
‘hypertension’/exp OR cholesterol:ab,ti OR
hypertensi*:ab,ti

#3 participant/
setting type

‘manpower’/exp OR ‘workplace’/exp OR
employ*:ab,ti OR worker*:ab,ti OR
workplace*:ab,ti OR ‘work site’:ab,ti OR
personnel*:ab,ti OR workforce:ab,ti OR staff:abti

#4 study design ‘economic evaluation’/exp OR ‘economic
evaluation”ab,ti OR ‘economic analysis:ab,ti OR
(cost:ab,ti OR costs:ab,ti AND (benefit*:ab,ti OR
utilit:ab,ti OR effective*:ab,ti OR
minimi?ation:ab,ti)) OR ROl:ab,ti OR ‘return on
investment:ab;ti

‘newborn’/exp OR ‘child’/exp OR
‘adolescent’/exp NOT ‘adult’/exp

#5 limits

Study selection

On the basis of abstracts and titles, two reviewers (J. v. D.
and K. P.) independently determined the eligibility of the
retrieved studies. If studies met the inclusion criteria or
uncertainty remained about inclusion, full texts were
retrieved. All full texts were read and checked for eligibility.
To resolve disagreements between the two reviewers
regarding inclusion of a study, a consensus procedure was
used. A third reviewer (M. v. W.) was consulted when dis-
agreements persisted; this was necessary in two occasions.

Data extraction

Data were extracted on study design (e.g. perspective,
research design, setting and follow-up duration), character-
istics of the study population (e.g. participants and job
characteristics), programme focus (e.g. improving nutri-
tion, increasing physical activity or both), programme
format (e.g. assessment, educational/informational, behav-
ioural, exercise, environmental and incentive components),
measurement and valuation methods of costs and benefits,

© 2011 The Authors

and study results (e.g. reported costs, benefits and ROI
outcomes). One reviewer (J. v. D.) extracted data using a
pre-designed data extraction form. Ten percent of the
extracted data was checked by a second reviewer (K. P.).
No disagreements were identified between reviewers. If
articles did not contain sufficient information on study
results, authors were contacted for additional information.
Research designs were classified into three categories (i)
randomized controlled trials (RCTs); (ii) non-randomized
studies (NRSs) comparing data between an intervention
and a self-selected or matched control group and (iii)
modelling studies.

Risk of bias assessment

An instrument assessing the risk of bias of ROI analyses
does not exist. Therefore, the Consensus Health Economic
Criteria list (CHEC list) was used, representing a minimum
set of methodological criteria addressing internal and exter-
nal validity aspects of economic evaluations (27,28). If a
CHEC list item was not adequately performed, or if insuf-
ficient information about the performance regarding that
item was available in the article or in related materials, the
item was scored as negative (27). The CHEC list includes
six items related to costs and benefits. Costs were defined as
programme costs and outcomes as benefits. The CHEC list
does not include items for assessing modelling studies.
Therefore, two items of the BMJ checklist were added
(‘Details of any model used are given’ and ‘The choice of
model used and the key parameters on which it is based are
justified’) (29). Two reviewers (J. v. D. and K. P.) indepen-
dently assessed the risk of bias of included studies. If one of
the reviewers was a (co-)author of a study, M. v. W. or
M. v. T. acted as the second reviewer. A third reviewer
(M. v. W. or M. v. T.) was consulted when disagreements
remained, which happened three times.

Data synthesis

To provide a complete picture of the financial return, three
ROI metrics were (re-)calculated for each intervention
evaluated in the included studies: net benefits (NB), benefit
cost ratio (BCR) and ROI (30,31).

NB = Benefits — Costs

BCR = Benefits
Costs
ROI (%) = Benefits — Costs %100

Costs

Costs were calculated as the difference in programme
costs between the intervention and control groups (incre-
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mental costs). Benefits were calculated as the difference
in monetized outcome measures (e.g. absenteeism and
medical costs) between the intervention and control groups
during follow-up and, if available, subtracted by their dif-
ference before the intervention (incremental benefits). All
monetized outcome measures presented in the article and
other related materials were included. If a study did not
provide incremental costs and benefits, they were calcu-
lated based on figures and tables. Consumer price indices
(32) and purchasing power parities (33) were used to stan-
dardize costs and benefits to annual costs per participant in
2010 US dollars.

Costs and benefits beyond 1 year have to be discounted
to correct for the fact that people place greater value on
something that they have today than on something that
they will have in the future (29,31). However, cost and
benefits are usually reported as a total and not per year,
making it impossible to apply a discount rate (34). There-
fore, discounting was not standardized in this study. For
those studies that reported discounted costs and/or benefits
as their main results, these were the costs and benefits that
were presented and used for the recalculations. For those
studies that did not discount costs beyond 1 year, no addi-
tional discounting was performed.

Since ROI metrics are highly dependable on the number
and type of included benefits, benefit-standardized financial
return estimates were calculated per intervention. If, e.g.
both medical and absenteeism benefits were included in a
ROI analysis, three types of benefit-standardized financial
return estimates were calculated: including medical ben-
efits, including absenteeism benefits and including both.

Standard deviations of financial return estimates are
often lacking (28,34), which makes statistically pooling
impossible. To summarize the results of the included
studies and to compare the results of the present review
with those of previous reviews, BCRs and ROIs were aver-
aged. One reviewer (J. v. D.) carried out the data analyses,
which were all checked by a second reviewer (M. v. W.).

Subgroup analysis

A post hoc subgroup analysis was performed comparing
the average BCRs and ROIs between study designs. In
addition, the differences in ROI between study designs
were depicted graphically using scatter plots.

Results

Literature search and study selection

The electronic search yielded 3,835 results. After removing
605 duplicates, 3,230 titles and abstracts were screened for
inclusion and 47 full texts were retrieved. Thirty-one addi-
tional full texts were retrieved after screening references of

relevant review articles and the retrieved full texts. After
reading those 78 full texts, 16 articles were identified that
met the inclusion criteria. Additionally, two unpublished
articles were identified from the authors’ own databases.
Contacting authors of included studies did not yield any
results. Eventually, 18 studies were included in the review
(Fig. 1).

Study characteristics

Thirteen NRSs (15 interventions) (35-47), four RCTs (five
interventions; (48-50); Gussenhoven et al., unpublished
data) and one modelling study (one intervention) (51) were
included in the review (Table 2). Ten studies ((40-42;45—
50); Gussenhoven et al., unpublished data) were performed
from the employer’s perspective, indicating that only costs
and benefits to the employer were included in the ROI
analysis (52). Eight studies (35-39,43,44,51) did not state
their perspective. Fourteen studies (35-39,41-47,49,51)
were carried out in the USA, three ((48,50); Gussenhoven
et al., unpublished data) in the Netherlands and one (40) in
the UK. Two studies (38,45) evaluated the financial return
of a physical activity intervention and 16 ((35,37,39-
44,46-51,53); Gussenhoven et al., unpublished data) that
of a comprehensive WHP programme aimed at improving
nutrition and increasing physical activity as well as other
unhealthy lifestyle behaviours, such as smoking and
alcohol consumption. In general, interventions consisted of
behav-

ioural, exercise, environmental and/or an incentive compo-

a (self-)assessment, educational/informational,
nent. In the majority of the studies, the control group
received no intervention (35-40,42,45-47,51). The length
of the interventions varied from 6 months to 5 years
(median: 23.7 months, mean: 21.1 months). Financial
returns were estimated during the first years after imple-
mentation and over a somewhat longer period than
the intervention lasted (follow-up: 6 months to 5 years,
median: 24 months, mean: 25.1), because four studies
((39,48,50); Gussenhoven et al., unpublished data) had a
follow-up beyond the intervention period. Absenteeism
benefits were provided by 13 studies (15 interventions;
(37,38,40,43-50,53);
data), medical benefits by 11 studies (13 interventions;
(35,38,39,41,42,44,46,48,49,51); etal,
unpublished data), and absenteeism as well as medical
benefits by 6 studies (9 interventions; (38,44,46,48,49);
Gussenhoven et al., unpublished data). Three of them

Gussenhoven et al., unpublished

Gussenhoven
(three interventions) also provided presenteeism benefits
(40,49,51).

Risk of bias assessment

Reviewers disagreed on 58 of the 344 items (17%). Dis-

agreements were mainly due to misreading and different

© 2011 The Authors
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EMBASE (n=1,401)
MEDLINE (n=776)
SportDiscus (n=215)
Psyclnfo (n=249)
NIOSHTIC-2 (n=119)
NHSEED (n=974)
HTA (n=46)

Econlit (n=55)

3,835 potentially relevant records identified by
searching electronic databases

\ 4

3,230 records screened

605 duplicates removed

v

47 full texts retrieved

A4

3,183 records excluded after screening titles and
abstracts

A

78 full texts assessed for

eligibility

31 additional full texts retrieved after screening
the reference lists of relevant review articles and
the retrieved full texts

v

16 articles included

A

62 full texts excluded

29 no economic evaluation

18 cost-effectiveness analysis

4 no physical activity and/or nutrition
intervention

no control group

financial return only calculated for a
disease management programme
not based on primary data

financial return only calculated for high
adherants

break even scenario

1 duration intervention unknown

1 financial return methodology unclear

- N N W

-y

y

18 articles included in the review

Figure 1 Flow chart for inclusion of studies.
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Tablg 3 Ri.sk of bias assessment of included lterms Studies scoring “Yes’ (No. [%])
studies using the Consensus Health
Economic Criteria (CHEC) list and BMJ
checklist RCTs NRSs Overall
(n=4) (n=14) (n=18)
CHEC list
(1) Study population 3 3 6 (33)
(2) Competing alternatives 4 2 6 (33)
(3) Research question 1 9 10 (56)
(4) Study design 4 13 17 (94)
(5) Time horizon 4 14 18 (100)
(6) Perspective 4 6 10 (56)
(7) Costs identified 4 12 16 (89)
(8) Costs measured 4 1 5 (28)
(9) Costs valued 1 1 2(11)
(10) outcomes identified 1 0 1(6)
(11) Outcomes measured 3 13 16 (89)
(12) Outcomes valued 3 12 15 (83)
(13) Incremental analysis 3 12 15 (83)
(14) Discounted 3 4 7 (39)
(15) Sensitivity analysis 3 3 6 (33)
(16) Conclusions 4 13 17 (94)
(17) Generalizability 1 2 3(17)
(18) Conflict of interest 1 2 3(17)
(19) Ethical and 0 0 0(0)
distributional issues
BMJ checklist
(20) Model details NA 1 1(100)
(21) Model and key NA 1 1(100)

parameters

NA, not applicable; NRS, non-randomized study; RCT, randomized controlled trial.

interpretations of the CHEC list items. Nine out of 19
CHEC list items (47 %) were fulfilled by more than 50% of
the studies and seven items (37%) by more than 75%,
indicating that the risk of bias of the included studies was
high. RCTs, however, had a lower risk of bias compared to
NRSs. On average, they fulfilled almost 13 out of 19 CHEC
list items (68%), whereas NRSs fulfilled almost 9 (47%)
(Table 3). In five studies ((41,48-50); Gussenhoven et al.,
unpublished data) costs were measured appropriately in
physical units, and of these two, (41,49) valued them
appropriately by calculating them based on depleted
sources and stating their reference year. One study (49)
appropriately collected benefits to the chosen perspective
(employer’s perspective). At a minimum, these comprise
medical, absenteeism and presenteeism benefits in countries
with employer-provided health insurance (e.g. US). In
countries with nationalized health insurance or health
service programmes (e.g. the Netherlands and the UK), the
last two apply (54). Seven studies ((39,41,42,48,49,51);
Gussenhoven et al., unpublished data) appropriately dis-
counted costs and benefits by converting them to a single
year based on a motivated discount rate. Sensitivity analy-
ses were performed in six studies ((41,42,44,48,49); Gus-
senhoven e al., unpublished data).

© 2011 The Authors

Costs and benefits

Average annual programme costs per participant ranged from
$11to $1,075 (median: $155,7 = 21). Average annual absen-
teeism and medical benefits per participant ranged from
-$113 to $1,384 (median: $324, 7 =15) and —-$82 to $554
(median: $187, n = 13) respectively. One study (46) included
absenteeism and medical benefits in the total benefits and
could therefore not be presented separately. Average annual
presenteeism benefits per participant ranged from $2 to
$1,528 (median: $158, n = 3) (Table 4, columns 2-5).

Financial return

The NB ranged from —-$451 to $2,757 (median; $91,
n=21), indicating the amount of money gained after
costs were recovered. The BCR ranged from —0.76 to 18.84
(median: 1.42, mean: 3.76, SD: 5.36), indicating the
amount of money returned per dollar invested. The ROI
ranged from —-176% to 1,784% (median: 42%, mean:
276%, SD: 536%), indicating the percentage of profit per
dollar invested (30). The financial return was positive in 14
out of 21 interventions (NB >0, BCR >1 and ROI > 0)
(Table 4, column 7).

obesity reviews © 2011 International Association for the Study of Obesity 12, 1031-1049
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(a) ROI in terms of absenteeism benefits

(n=15 interventions)

(b) ROI in terms of medical benefits

(n=13 interventions)

(¢) ROl in terms of absenteeism and
medical benefits

(=9 interventions)
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Figure 2 Distribution of return on investments (ROIs) in terms of (a) absenteeism, (b) medical and (c) both absenteeism and medical benefits of
non-randomized studies (NRSs) and randomized controlled trials (RCTs). A ROl of more than 0 indicates that the financial profitability is positive.
Note that the number of interventions is higher than the number of studies, because some studies included more than one intervention.

Benefit-standardized financial return

On average, benefit-standardized ROIs and BCRs were
positive, indicating that WHP programmes aimed at
improving nutrition and/or increasing physical activity
generate financial savings during the first years after imple-
mentation. For example, the average ROI in terms of
absenteeism benefits was 200% (SD: 440%), in terms of
medical benefits 22% (SD: 168%), in terms of presenteeism
benefits 246% (SD: 557%), and in terms of both absentee-
ism and medical benefits 174% (SD: 438%) (Table 4,
columns: 8-11).

Subgroup analysis

Average benefit-standardized ROIs and BCRs were positive
in NRSs, but negative in RCTs (Table 4, columns: 8-11).
For example, the average ROI in terms of absenteeism
benefits was 325% (SD: 497%) in NRSs, but -49% (SD:
84%) in RCTs. This indicates that WHP programmes
aimed at improving nutrition and/or increasing physical
activity generate financial savings during the first years
after implementation according to NRSs, whereas they do
not pay for themselves in terms of absenteeism benefits,
medical benefits or both according to RCTs. The average
ROI and BCR in terms of presenteeism benefits could not
be compared between study designs, since presenteeism

© 2011 The Authors

benefits were only provided by three studies. The differ-
ences in ROI between NRSs and RCTs are depicted graphi-
cally in Fig. 2.

Discussion

This review critically appraised and summarized the
current evidence on the financial return of WHP pro-
grammes aimed at improving nutrition and/or increasing
physical activity. On average, the financial return in terms
of absenteeism benefits, medical benefits or both were posi-
tive during the first years after implementation. This is in
accordance with previous reviews (9,16,17,53) concluding
that WHP programmes should be considered as an effective
method for reducing employee-related expenses (16,17,53)
and producing positive financial returns in terms of
absenteeism and medical benefits (9). A subgroup analysis,
however, revealed that the average financial return esti-
mates were positive due to the inclusion of NRSs; they were
positive in NRSs, but negative in RCTs. This is in line with
previous findings indicating that NRSs of healthcare inter-
ventions tend to result in larger estimates of effect com-
pared to RCTs (55). These findings also support researchers
arguing that the cost savings and high ROI estimates found
in WHP studies are likely the result of selection bias (11).
Selection bias arises when allocation methods other than
randomization are used, meaning that the intervention and
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control group are unlikely to be comparable (56). Conse-
quently, it is difficult to attribute any differences found in
outcomes between both groups to the intervention and to
rule out the possibility that they were biased by baseline
differences in group characteristics or confounders (e.g.
motivation to change health) (57). It has been argued that
results of RCTs may not reflect ‘real-life’ effectiveness, since
they evaluate the efficacy of programmes in well-controlled
experimental circumstances. However, although other
research designs can add to the existing knowledge on
WHP programmes, RCTs are the ‘gold standard’ for inves-
tigating their effectiveness untainted by bias (58,59).

The overall risk of bias of the included studies was high.
Few studies explicitly stated the perspective of their ROI
analysis and properly measured and valued costs and ben-
efits. More than half of the studies did not state the reference
year of their monetary outcomes, which limits their inter-
pretation. In addition, an incremental analysis of costs and
benefits was not performed in all studies. One study (35), for
example, included the decrease in medical costs of both the
intervention and control group in their benefit estimate,
resulting in an overestimation of the financial return. Fur-
thermore, although economic analyses require that assump-
tions are made (28), few studies conducted a sensitivity
analysis and hardly any of the studies reported on the
uncertainty around their financial return estimates. To
quantify the precision, non-parametric bootstrapping can be
used as a statistical technique for dealing with the highly
skewed nature of cost data (28,52). These findings are not
unique to the present review. A systematic review appraising
the methodological quality of economic evaluations of occu-
pational health and safety interventions also concluded that
most of them had a high risk of bias (28). Using the results of
ROI analyses with a high risk of bias to advise companies,
however, may lead to inappropriate business decisions (28).
Therefore, the methodological quality of ROI analyses in
WHP programme research should be improved. This can be
achieved by developing a methodological guideline for ROI
analyses. Furthermore, since NRSs had a higher risk of bias
compared to RCTs, the discrepancies found between their
financial return estimates may also be explained by types of
bias other than selection (e.g. performance, detection, attri-
tion and reporting bias) (56).

The results of the present review indicate that financial
return estimates derived from NRSs should be interpreted
with caution. RCTs with a low risk of bias indicate that
WHP programmes aimed at improving nutrition and/or
increasing physical activity do not pay for themselves in
terms of reduced absenteeism costs, medical costs or both
during the first years after implementation. This is in con-
trast with the conclusions of previous reviews (9,16,17,53).
An explanation for this discrepancy may be that the previ-
ous reviews were mainly based on NRSs, which might have
confounded their results as well.

Several strengths of the present review are noteworthy.
First, to improve comparability among the included
studies, costs and benefits were standardized to annual
costs per participant in 2010 dollars and ROI metrics were
(re-)calculated per study using the same methodology.
Second, when reporting the financial return of WHP pro-
grammes, economists and policy makers prefer the NB,
whereas the BCR and ROI are more familiar to business
managers (60). By providing all three of them, the results of
the present review can be easily interpreted by all stake-
holders. In addition, this makes the results easily compa-
rable with those of other studies, since different ROI
metrics are used in the literature to estimate the financial
return of WHP programmes. Third, the present study was
the first review on the financial return of WHP programmes
in which subgroup analyses were performed to compare
financial return estimates of RCTs and NRSs, yielding
substantial differences.

A first limitation concerns the fact that none of the
interventions were solely aimed at improving nutrition and
only two of them were solely aimed at increasing physical
activity. Therefore, the present review examined the finan-
cial return of WHP programmes aimed at improving nutri-
tion and/or increasing physical activity in general. Further
research is needed to investigate whether financial returns
vary between interventions with a different focus (i.e.
improving nutrition, increasing physical activity or both).
Additionally, only the financial return in terms of absentee-
ism and/or medical benefits were compared between RCTs
and NRSs. WHP programmes, however, are suggested
to provide additional types of financial benefits, such as
reduced presenteeism, turnover, disability management and
workers’ compensation costs (16,54). Presenteeism benefits
were only presented in three studies, which likely resulted
from the fact that a ‘gold standard’ for measuring and
valuing presenteeism does currently not exists. The other
three types of financial benefits were not presented at all
(61). Consequently, conclusions about the overall profit-
ability of WHP programmes aimed at improving nutrition
and/or increasing physical activity can not be made. Fur-
thermore, WHP programmes may yield intangible benefits
(e.g. improved reputation or increased worker satisfaction)
(34), which were not reported by any of the studies. Since
intangible benefits may also be important drivers of busi-
ness decisions (34), it is advisable to report them alongside
ROI analyses or to conduct a cost-effectiveness analysis
in which the total incremental costs are compared to the
incremental intangible benefits. Furthermore, the varying
number and type of benefits included in the studies indicate
that consensus should be reached about a minimum set of
benefits to be included in ROI analyses of WHP pro-
grammes. Another limitation may be that no requirements
were set as to programme format, subject and worksite
characteristics, intervention length and follow-up duration.

© 2011 The Authors
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Consequently, NRSs and RCTs may differ with respect
to these characteristics contributing to the discrepancies
found in financial return estimates between both study
designs. For example, the follow-up duration of NRSs was,
on average, longer than that of RCTs. Since WHP pro-
gramme costs are more costly at the start while health
benefits accumulate gradually (9), this may have resulted in
lower financial return estimates in the RCTs. Therefore,
conclusions about the extent to which financial return esti-
mates were overestimated in NRSs cannot be made. It is
also important to mention that US employers bear a large
part of the medical costs of their employees, whereas in
Europe these accrue to the government or insurance com-
panies. As a result, ROI analyses from the employer’s per-
spective conducted in the USA and Europe are limited in
their comparability. To provide information that would be
useful to both sides of the Atlantic, benefit-standardized
financial return estimates were calculated, including finan-
cial returns in terms of absenteeism benefits, medical ben-
efits and both. Benefit-standardized financial returns in
terms of medical benefits assume that no benefits accrue in
terms of reduced absenteeism costs and vice versa for finan-
cial returns in terms of medical benefits. Thus, US employ-
ers are informed by the total benefits, whereas European
employers are informed by the productivity-related benefits
and European governments and insurance companies by
the medical benefits. An advantage of this approach is that
RCTs and NRSs could be compared, without distortion
resulting from differences in the jurisdictions in which they
were conducted. It should be noted that no corrections
were made for transatlantic differences in healthcare costs.
Per capita spending on health care in the USA is double that
of most European countries, leaving more room for reduc-
tions in medical costs in the USA than in Europe (62). This
may have influenced the differences found between RCTs
and NRSs as all but one of the NRSs were performed in the
USA, whereas all but one of the RCTs were performed
in Europe. Nevertheless, in accordance with the overall
results, financial returns were negative in the RCT con-
ducted in the USA, whereas those of the NRSs conducted in
the USA were on average positive.

Conclusion

During the first years after implementation, WHP pro-
grammes aimed at improving nutrition and/or increasing
physical activity generate financial savings in terms of
reduced absenteeism costs, medical costs or both accord-
ing to NRSs, whereas they do not according to RCTs.
However, since these programmes are associated with addi-
tional types of benefits, conclusions about their overall
profitability cannot be made. Therefore, more ROI analy-
ses should be performed that are based on RCTs and
include a consensus-based set of financial benefits.

© 2011 The Authors
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