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Background: Occupational Safety and Health is an important public health topic. Many employers may regard
health promotion or prevention initiatives as an additional cost with few benefits. The aim of this systematic
review is to identify the studies conducted on the return on investment (ROI) of preventive health interventions
conducted within workplaces, and to describe their designs, topics and calculation methods. Methods: We
searched PubMed, Web of Science, Science Direct, National Institute for Occupational Safety and Health,
International Labour Organization and Occupational Safety and Health Administration from 2013 to 2021. We
included studies that evaluated prevention interventions in the workplace setting and reported an economic
outcome or company-related benefits. We report the findings according to PRISMA reporting guidelines. Results:
We included 141 articles reporting 138 interventions. Of them, 62 (44.9%) had an experimental design, 29 (21.0%)
had a quasi-experimental design, 37 (26.8%) were observational studies and 10 (7.2%) were modelling studies.
The interventions’ objectives were mostly related to psychosocial risks (N¼42; 30.4%), absenteeism (N¼ 40;
29.0%), general health (N¼ 35; 25.4%), specific diseases (N¼ 31; 22.5%), nutrition (N¼ 24; 17.4%), sedentarism
(N¼21; 15.2%) musculoskeletal disorders (N¼17; 12.3%) and accidents (N¼ 14; 10.1%). The ROI calculation was
positive for 78 interventions (56.5%), negative for 12 (8.7%), neutral for 13 (9.4%) and undetermined for 35
(25.4%). Conclusion: There were many different ROI calculations. Most studies have a positive result but random-
ized controlled trials have fewer positive results than other designs. It is important to conduct more high-quality
studies so that results can inform employers and policy-makers.
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Introduction

O
ccupational Safety and Health (OSH) has been a topic of re-
search for many years. While previously the focus of OSH was

linked to accidents and physical and chemical risks, in the last two
decades the focus shifted towards an increased attention to preven-
tion, which is reflected in the growing number of research articles
published on the subject.1

The Third European Survey of Enterprises on New and Emerging
Risks (ESENER 2019) report by the European Agency for Safety and
Health at Work shows that employers are mostly that employers
address health and safety issues mostly to fulfil legal obligations,
and that maintaining or increasing productivity is the least important
motivation for doing so.2 It suggest that many employers may regard
health promotion or prevention initiatives in the workplace as an
additional cost with few benefits.

In many other areas of public health research, such as infectious
diseases or cancer, investing in prevention yields positive return on
investment (ROI), as it saves money from further treatments.3–5 It
would be interesting to verify if OSH prevention has similar results.
ROI is a notion that may be described by many kinds of indicators: it
describes the economic benefits as results of the investment but the
indicators are not necessarily monetary figures, e.g. the reduction of
lost hours or the increase in productivity and is often related to the
cost of the investment itself. In this case, it may be illustrated by a
ratio (profits/investment) or a duration (payback period). Several

reviews have investigated the ROI of prevention initiatives, with
mixed results. The limitation of those reviews is that they are either
limited to one country, such as Canada,6 USA,5 and therefore are not
applicable to other countries, or are either focused on occupational
health and safety,7 workplace wellness programs (WWP), which are
strategies used by employers to address risk factors for chronic dis-
eases or workplace health promotion,6,8–10 or integrated workplace
intervention that combine health promotion with health and safety.
The results of those reviews are summarized in Supplementary ap-
pendix S1. We aimed to take a broader approach by including all
studies that evaluate a prevention initiative on the spectrum of oc-
cupational health and safety and health promotion. We included all
three types of prevention, primary, secondary and tertiary.

The aim of this systematic review is to identify the studies con-
ducted on the ROI of preventive health interventions conducted
within workplaces, and to describe their designs, topics and calcula-
tion methods.

Methods

Search strategy
We registered the study on Prospero (registration number
CRD42021288927) and elaborated a protocol detailing the research
question, databases, keywords, inclusion and exclusion criteria and
data collection form prior to starting the search. No amendments
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were made to this protocol during the study. We searched six data-
bases (three scientific and three grey literature databases): PubMed,
Web of Science, Science Direct, National Institute for Occupational
Safety and Health, International Labour Organization and
Occupational Safety and Health Administration with a selection of
keywords and MeSH terms (when applicable) related to prevention,
workplace level and economic intervention, but excluding irrelevant
items (managed care, occupational therapy, qualitative studies, chil-
dren, etc.). We then screened the list of references of included articles
to search for new articles. We have excluded articles related to epi-
demic situations. The exact selection of keywords is available in
Supplementary appendix S2.

Inclusion and exclusion criteria
We included studies that evaluated a health promotion or prevention
intervention in the workplace setting or directed at employees, and
reported an economic outcome or company-related benefits. All
types of intervention aimed at improving employees’ health or pre-
venting health impairment were considered. The details are as
follows:

• Study type: we included articles evaluating an intervention of any
design (experimental, quasi-experimental, observational and mod-
elling studies) and excluded qualitative studies, protocols and
reviews.

• Interventions: we included articles reporting workplace interven-
tion or directed at employees. That included any type of interven-
tions aimed at improving employees’ health or preventing health
impairment (organizational, environmental or individual interven-
tions) and excluded interventions focusing solely on occupational
therapy or articles that focused solely on the prevention of occu-
pational infectious diseases.

• Outcomes: we included articles reporting economic criteria (mon-
etary and non-monetary) or company-related benefits such as
reducing work-related injuries or reducing absenteeism, for ex-
ample and excluded those that reported only health outcome
and no economic outcome. Economic outcomes were classified
as primary outcomes, while health outcomes were classified as
secondary outcomes.

• Participants: we included articles whose participants were adults
(people over 18 years old) working for an organization, private or
public, that implemented a workplace health promotion interven-
tion and participants working or on sick leave and excluded stud-
ies with unemployed or retired participants or children.

• Country: due to the differences in OSH and healthcare system, we
restricted the analysis to high-income countries according to the
World Bank classification.11

• Publication dates: from 01 January 2013 to 31 August 2021, as the
most ancient reviews we found are from 2013.

Study selection
Study selection was carried out by two researchers independently
(AP and PE, then FT and PE) using the Rayyan platform.12

Results from the two databases were imported, duplicates were
removed, then each title and abstract were screened for inclusion
by two researchers independently, using ‘blind’ mode. Then we
removed blind mode and compared results. In the event of a conflict,
WD suggested a resolution and the final decision was made by con-
sensus. A second study selection was operated when reading the full
text of the articles. Studies were excluded if they initially appeared to
fulfil inclusion criteria but details from the full text revealed that they
did not; and we included extra articles based on references.

Data collection
Data were collected using a standard form on an Excel sheet.
Information retrieved included type of intervention, objective of

the intervention, data collection methodology, study design, work
sector, type of company, health outcome measured, economic out-
come measured and finally the results of the economic evaluation:
gain, loss, neutral or undetermined (in our study neutral means that
the results were neither positive nor negative, and undetermined
means that the study could not conclude whether the results were
positive or negative). The details of the health outcomes and eco-
nomic outcomes are shown in Supplementary appendix S3. We col-
lected the type of intervention and made a distinction between
organizational interventions, technical interventions and human
interventions. Organizational interventions are defined as those
that aim to change organization or management, technical interven-
tions are interventions that modify equipment or physical space
(such as personal protective equipment, standing desks or ergonomic
stretchers, etc.) and human interventions are health education inter-
ventions that aim to modify behaviour (such as training or coach-
ing). We classified economic outcomes as primary outcomes and
health outcomes as secondary outcomes. The details of the classifi-
cation between organizational, technical and human interventions
are in Supplementary appendix S3, as well as the details of economic
and health outcomes. In cases where several articles reported the
same intervention when it was conducted in different settings and
populations, we analysed the results as several interventions.
However, when several articles reported the same study conducted
in a single setting and population, we counted them as one
intervention.

Data analysis
We performed simple descriptive statistics on the characteristics of
articles, and on the results of the ROI calculation. When an ROI was
quantified, we reported it but did not calculate an average, as the
calculation methods might have differed between studies.

We report the findings according to the updated 2020 PRISMA
reporting guidelines, with the checklist in Supplementary appendix
S4.13

Quality appraisal
We evaluated the quality of articles using the integrated quality
criteria for review of multiple study designs (ICROMS).14 This ap-
praisal tool has been created to evaluate the quality of multiple study
designs within the same systematic review: randomized controlled
trials, controlled or non-controlled before-after, controlled or non-
controlled interrupted times series, cohorts and qualitative studies.
For the economic evaluation studies, we used the consensus on
health economic criteria (CHEC) checklist, which is a checklist rou-
tinely used to evaluate the methodological quality of economic
evaluations.15

Results

Selection of articles
We retrieved 4270 articles from the six databases after removing
duplicates, then excluded 4049 on the basis of title or abstract. Of
the 221 articles screened, we excluded 115 on the basis of the full text
and included 35 based on the references. A total of 141 articles were
analysed. The results are shown in figure 1. The number of publica-
tions slightly declined over the years, as seen in figure 2. The full list
of articles, as well as the name of interventions, is listed in
Supplementary appendix S5.

We found three ‘duplicate’ studies: when two articles reported
different results for the same study. In those cases, one article
reported the results of the randomized controlled trial, and one art-
icle reported the results of the nested economic evaluation. We
counted those results as one intervention. As a result, for a total of
141 articles, we found 138 interventions.
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Of the 138 interventions studied, 62 (44.9%) had an experimental
design (randomized controlled trials), 29 (21.0%) had a quasi-
experimental design, 37 (26.8%) were observational studies and 10
(7.2%) were modelling studies.

Characteristics of interventions
Most interventions were conducted in the USA (N¼ 53; 38.4%),
followed by the Netherlands (N¼ 26; 18.8%), the UK (N¼ 10;
7.2%), Sweden and Germany (N¼ 8; 5.8% each), Australia and
Canada (N¼ 6; 4.3% each). Other countries are: Finland, South
Africa, Italy, Denmark, Ireland, China, Israel, Switzerland, Spain,
Taiwan, Portugal, Norway and Japan.

In terms of work sector, interventions were mostly conducted in
any sector (N¼ 59; 39.1%), healthcare sector (N¼ 26; 18.8%), indus-
try (N¼ 11; 8.0%), office-based work (N¼ 17; 12.3%), service
(N¼ 14; 10.1%), mining, firefighting or gas industry (N¼ 4; 2.9%),

construction (N¼ 4; 2.9%), agriculture (N¼ 4; 2.9%), transportation
(N¼ 1; 0.7%) and other sectors (N¼ 12; 8.6%). The total exceeds
100% as 12 interventions were conducted in several types of
organizations.

The interventions consisted of coaching (N¼ 84; 60.9%), training
(N¼ 68; 49.3%), physical activity (N¼ 31; 22.5%), other human
interventions (N¼ 29; 21.0%), care (N¼ 22; 15.9%), equipment
(N¼ 18; 13.0%), screening (N¼ 20; 14.5%), other organizational
interventions (N¼ 17; 12.3%), financial incentives (N¼ 17; 12.3%),
measurement (N¼ 13; 9.4%), operatory modes (N¼ 6; 4.3%), other
technical interventions (N¼ 4; 2.9%) and non-financial incentives
(N¼ 4; 2.9%). In total 22 interventions (16%) had at least one or-
ganizational intervention; 49 interventions (36%) had at least one
technical intervention and 125 interventions (91%) had at least one
human intervention. Interventions can be classified as primary pre-
vention interventions (N¼ 67; 48.6%), secondary prevention inter-
ventions (N¼ 3; 2.2%), or tertiary prevention interventions (N¼ 43;

Figure 1 Flowchart of selected articles
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31.2%). The results exceed 100% as 25 interventions (18.1%) cover
more than one area of prevention: 10 interventions are primary and
secondary prevention interventions (7.2%); 9 interventions are sec-
ondary and tertiary prevention interventions (6.5%); 4 interventions
are primary and tertiary prevention interventions (2.9%) and 2 inter-
ventions cover the three levels of prevention (1.4%).

Interventions were mostly conducted in public organizations
(N¼ 44; 31.9%), large organizations (more than 5000 employees)
(N¼ 33; 23.9%) or small organizations (N¼ 12; 8.7%). For 39.9%
of the interventions, the type of organization was not mentioned
(N¼ 55). The total exceeds 100% as seven interventions were con-
ducted in several types of organizations.

Almost half of the interventions had several objectives (N¼ 68;
49.3%). The interventions’ objectives were related to mostly psycho-
social risks (N¼ 42; 30.4%), absenteeism (N¼ 40; 29.0%), general
health (N¼ 35; 25.4%), specific diseases (N¼ 31; 22.5%), others
(N¼ 26; 18.8%), nutrition (N¼ 24; 17.4%), sedentarism (N¼ 21;
15.2%), musculoskeletal disorders (N¼ 17; 12.3%), accidents
(N¼ 14; 10.1%), addictions (N¼ 11; 8.0%), presenteeism (N¼ 10;
7.2%), reducing incapacities (N¼ 7; 5.1%), falls (N¼ 3; 2.2%) and
sleep (N¼ 2; 1.4%). The results are shown in figure 3.

When narrowing the results to randomized clinical trials, we
found that the interventions’ objectives were related to mostly psy-
chosocial risks (N¼ 24; 39%) and absenteeism (N¼ 25; 40%), gen-
eral health (N¼ 12; 19%), nutrition (N¼ 9, 15%), others (N¼ 9,

15%), other specific diseases (N¼ 8; 13%), sedentarism (N¼ 9;
15%), presenteeism (N¼ 7; 11%), musculoskeletal disorders (N¼ 5;
8%), reducing incapacities (N¼ 5; 8%), accidents (N¼ 1; 2%) and
falls (N¼ 1; 2%).

Outcomes
Nearly all studies reported a health outcome (N¼ 136; 98.6%). The
most reported health outcomes were quality of life (N¼ 53; 38.4%),
absenteeism (N¼ 48; 34.8%), psychosocial risks (N¼ 34; 24.6%),
specific diseases (N¼ 30; 21.7%), presenteeism (N¼ 18; 13.0%) and
other outcomes (N¼ 31; 22.5%).

The most reported economic outcomes were absence (N¼ 79;
57.2%), healthcare costs (N¼ 55; 39.9%), productivity (N¼ 50;
36.2%), costs (N¼ 48; 34.8%), ROI calculation (N¼ 14; 10.1%), acci-
dents (N¼ 11; 8.0%), turnover (N¼ 6; 4.3%), time (N¼ 4; 2.9%) and
other economic outcomes (N¼ 14; 10.1%). For both economic and
health outcomes, the result exceeds 100% as most studies report
several outcomes.

Quality appraisal
Of the 141 articles included, 111 were evaluated using the ICROMS
tools and 30 using the CHEC checklist. The results are available in
Supplementary appendix S6. Most studies designs scored the poorest

Figure 2 Number of publications per year and study design

Figure 3 Interventions’ objectives by number
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for the sections measuring bias in outcome measurement and blind-
ing, and bias in follow-up.

Evidence on return on investment
The ROI calculation was positive for 78 interventions (56.5%), nega-
tive for 12 (8.7%), neutral for 13 (9.4%) and undetermined for 35
interventions (25.4%). A total of 95 interventions (68.8%) reported a
monetary quantification and 43 interventions did not (31.2%). A
benefit cost ratio (BCR) was calculated for 26 interventions
(18.8%). In those 28 studies, 8 calculated ROI using a cost–savings
analysis (30.8%), 7 used a cost–benefits analysis (26.9%), 4 per-
formed a cost-effectiveness analysis (15.4%), 4 used an incremental
cost-effectiveness ratio (15.4%), 1 calculated the quality-adjusted life
years (QALY), 1 used a cost–utility analysis and 1 used the Truven
Health Analytics ROI model (3.8% each).

We sub-calculated the results according to the study design, level
of prevention and type of prevention. Results are shown in table 1. In
randomized controlled trials, the proportion of positive results is
lower than for other designs.

Discussion

Interpretation of results
The objective of our systematic review was to identify the studies
conducted on the ROI of preventive health interventions conducted
within workplaces, and to describe their designs, topics and calcula-
tion methods. We found that the most important topic of interven-
tion was the improvement of mental health/psychosocial risks. The
growing importance of psychosocial risks and work-related stress
have been highlighted in a bibliometric study of occupational health
research,1 as well as in the ESENER report.2 We found that the
number of published articles has been decreasing from 2013 to
2019. It should be noted that in 2021, the selection was stopped in
August, and in 2020, publication activity might have been modified
because of the pandemic. Therefore, results in 2020 and 2021 might
not be reflect the ongoing publication trends. This result is in contra-
diction with a bibliometric study of occupational health and safety
research that found an increase in published articles.1 This difference
might be due to the difference between topics. A large-scale biblio-
metric study on research on the return of investment of occupational
research could give additional information. The publication bias
should also be taken into account, as negative studies are less likely
to be published.16 Most studies have a positive result, however, this
result is nuanced, but still remains mainly positive when adjusting
for the study type, as the proportion of positive results is lower for
randomized controlled trials than for other study designs.
Randomized controlled trials are the gold standard of health research
and their level of evidence prevail over other study types. Applying a
randomized controlled trial design in an occupational health study

can present specific challenges.17 However, precisely because of the
differences between occupational health research and clinical re-
search, randomized controlled trials might not produce results that
are close to real-life results or be generalizable to the entire working
population. Including observational studies into systematic reviews is
challenging. However, observational studies are common in public
health interventions and help provide a comprehensive picture of the
range of interventions and evidence available for some public health
questions.18 The mechanism towards which WWP might be cost-
effective is through preventing chronic diseases, as it has been
established that work environment is one of the factors influencing
chronic diseases.19

Our review has included studies from 26 different countries, all of
them having a different health system.20 In some regimes, health
insurance is mostly or entirely paid for by private insurers, while
in others, health insurance is mostly or entirely provided by the state.
This difference may influence how cost-effective it is for employers
to implement prevention interventions.

We were not able to calculate an average ROI. The objective of our
study was to have a broad view of prevention interventions and their
results but we found that many ROI had different calculation
methods or measures. Although the studies included mostly used
cost-savings and cost-benefits analysis, the diversity of calculation
methods used makes it difficult to draw conclusions. We need to
stress that ROI is not a defined indicator but a notion that may be
calculated in different ways and described by various specific indi-
cators. This was confirmed by the diverse variables we observed in
the reviewed articles: monetary quantities such as medical costs sav-
ings (in dollars, euros, etc.) but also non-monetary quantities not
necessarily converted into monetary terms like number of days of
sick leave saved. When converted, various ratios may be computed
and referred to as ‘ROI’: BCR, net present value or profitability index.
Although these indicators were not explicitly mentioned in the
articles, the given data enable the reader to compute them. In this
article, we chose to use the BCR (gains/costs) and refer to it as ‘ROP’:
return on prevention.

Comparison with literature
Although we found mostly positive results, those results were
nuanced when accounting for the study type with a less important
proportion of positive results found for results of randomized con-
trolled trials. This result is concordant with another systematic re-
view8 that aimed to determine the relationship between ROI and
quality of study methodology in workplace health promotion pro-
grams. One result is that a majority of studies have been conducted
in the USA, which is in accordance with other studies of the same
type.6,8,9,21 Previous studies have highlighted the variety of US state
laws regulating WWP in the USA.22 Another systematic review
examining the economic evaluations of interventions against influ-
enza at workplaces found positive results with a diversity of

Table 1 ROI result by study design, level of prevention and type of intervention

Positive ROI Negative ROI Neutral ROI Undetermined ROI Total

Study design
Experimental N (%) 24 (39%) 9 (15%) 8 (13%) 21 (34%) 62 (100%)
Quasi-experimental N (%) 22 (76%) 1 (3%) 3 (10%) 3 (10%) 29 (100%)
Observational N (%) 25 (68%) 1 (3%) 1 (3%) 10 (27%) 37 (100%)
Modelling N (%) 7 (70%) 1 (10%) 1 (10%) 1 (10%) 10 (100%)

Level of prevention
Primary prevention N (%) 48 (58%) 7 (8%) 11 (13%) 17 (20%) 83 (100%)
Secondary prevention N (%) 14 (58%) 1 (4%) 1 (4%) 8 (33%) 24 (100%)
Tertiary prevention N (%) 32 (55%) 5 (9%) 2 (3%) 19 (33%) 58 (100%)

Type of intervention
Organizational N (%) 11 (50%) 1 (5%) 1 (5%) 9 (41%) 22
Technical N (%) 27 (55%) 6 (12%) 4 (8%) 12 (24%) 49
Human N (%) 68 (54.4%) 12 (9.6%) 12 (9.6%) 33 (26.4%) 125
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calculation methods.23 Prevention is generally considered cost-
effective in other areas of prevention, such as vaccination, cancer
prevention or screening, smoking prevention or prenatal care, as it
acts on the determinants of health and prevents further expensive
treatments.24 Therefore, our results are consistent with previous
reviews of the ROI of prevention. The mechanisms towards which
workplace prevention might have a positive ROI is slightly different
as prevention interventions in the workplace not only save expensive
treatments and sick leave, it also ensures that the workforce remains
healthy and productive.

Implication of results
A limitation of our review is that we did not study the details asso-
ciated with the success or failure of the interventions. There is a
variation in the results of the prevention interventions, which could
be due to the nature of interventions, or to factors linked to the
implementation. Further studies could take a more qualitative ap-
proach and examine those factors in order to draw recommendations
for future intervention project. Another limitation of our study lies in
our search strategy. We used only three scientific and three non-
scientific databases. We did not use Google Scholar or results from
systematic research, which might limit the comprehensiveness of our
results. Finally, we found that the length of time between interven-
tions and their observed impact varies between studies, which limits
the comparison between studies.

The methodologies used to calculate the ROI are very diverse and
more standardized designs would allow for comparisons and meta-
analyses. More research should be conducted using a strong design,
with a control group. Indeed, Grimani et al.7 argue that having a
control group is an essential element of a full economic evaluation.
Regarding the quality of included studies, we found that most studies
scored the poorest for the sections measuring bias in outcome meas-
urement and blinding, and bias in follow-up. This can be explained
by the fact that most studies measured prevention interventions for
which, unlike clinical trials, it is difficult, if not impossible to blind
participants to the allocation group.

The results of this systematic review indicate a positive ROI of
prevention interventions. But it should be noted that due to the
limitations highlighted, those results are illustrations, rather than a
demonstration of the return of investment of prevention. Those
results suggest that investing in employees’ safety and health might
be profitable and developing workplace prevention or health promo-
tion initiatives might hold interest for both employers and employ-
ees. In many health systems, private insurers are involved in insuring
employees’ health, either primarily, or to complement public health
insurance. Those results might give a rationale for those private
insurers to include prevention into their services and they could be
of interest to policy-makers too.

Supplementary data
Supplementary data are available at EURPUB online.
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Key points

• Many employers may regard health promotion or prevention
initiatives in the workplace as an additional cost with few
benefits.

• The objective of this article is to identify the studies conducted
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