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General discussion

GENERAL DISCUSSION

The prevalence of modifiable health risks among the populationis high, whichimposes
a large economic burden on society as a whole and on employers in particular. The
workplace presents a useful setting to offer behavior change interventions that aim
to prevent and/or reduce such risk factors. Amongst others, because a large number
of people can be reached, including many who would otherwise be unlikely to
engage in preventive health behaviors. Furthermore, Dutch employers themselves
may financially benefit from implementing such interventions through reductions in
productivity-related costs (1-5).

In practice, numerous occupational health interventions exist, of which only a limited
number can be provided with the resources available (6). Therefore, high quality
evidence in the form of methodologically sound economic evaluations is needed to
demonstrate their value. Nonetheless, this evidence is scarce, which is partly due to
the fact that only a few of the studies that consider the effectiveness of worksite health
promotion programs take the extra step of considering their resource implications,
and the methodological quality of those that do is generally poor. Moreover, the
uptake of those that have been performed in daily practice is likely to be limited.
Therefore, the aim of this thesis was to contribute to the development of a sound
evidence base on the resource implications of worksite health promotion programs
as well as to improve the uptake of the results of such studies in daily practice.
This was done by summarizing the current literature on the cost-effectiveness and
financial return of worksite physical activity and/or nutrition programs (Chapter 2
and 3), generating new evidence by performing economic evaluations of various
newly developed worksite health promotion programs (Chapter 4, 5, 6, and 7), and
developing and providing recommendations for good practice when conducting and
disseminating economic evaluations in occupational health (Chapter 8 and 9).

This general discussion is divided into five parts. First, the main findings of the
systematic reviews, the applied studies, as well as a qualitative study into the
information needs of occupational health decision-makers will be summarized and
discussed. Second, various considerations will be discussed that warrant further

exploration in relation to the methodology of economic evaluations in occupational
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health. Third, the present findings will be compared to the literature. Fourth,
recommendations for practice and research will be presented. The discussion will

end with concluding remarks.

Main findings

What is known about the cost-effectiveness and financial return of worksite physical
activity and/or nutrition programs?

Chapter 2 and chapter 3 describe two systematic reviews that summarize and
critically appraise the current evidence of the cost-effectiveness and financial return
of worksite physical activity and/or nutrition programs, respectively. From the
review results described in chapter 2, no firm conclusions can be drawn about the
cost-effectiveness of such interventions. This was due to the fact that the included
studies used a broad range of outcome measures and analytic perspectives, which
hampered pooling of their results. Also, most interventions were more costly
and more effective in improving various health outcomes (e.g. body weight and
cholesterol level reduction), whereas set levels as to how much decision-makers are
willing to pay for these improvements are currently lacking. The review in chapter
3 found that average financial return estimates of worksite physical activity and/
or nutrition programs in terms of absenteeism benefits, medical benefits, or both,
were positive in non-randomized studies, but negative in randomized controlled
trials (RCTs). These results indicate that financial return estimates derived from non-
randomized studies should be interpreted with great caution. Economic evaluations
alongside RCTs with a low risk of bias, on the other hand, indicate that worksite
physical activity and/or nutrition programs may not pay for themselves in terms of
absenteeism and/or medical benefits during the first years after implementation.
However, as such programs are thought to be associated with additional types of
benefits (e.g. presenteeism benefits), which have not been measured in most of the
studies included in the review, conclusions about their overall profitability cannot be

made.
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Methodological quality of economic evaluations of worksite physical activity and/or
nutrition programs

In both of the aforementioned systematic reviews (Chapter 2 and 3), the
methodological quality of the included studies was assessed using a consensus-
based methodological quality checklist. Both assessments indicated that the
methodological quality of the included studies was generally poor. Examples of
quality criteria that were least fulfilled included those related to the description of
the study population and alternatives under study, the identification, measurement,
and valuation of resource use, as well as the performance of sensitivity analyses and
discounting. Also, few studies reported on the uncertainty of their cost-effectiveness
and/or financial return estimates. The latter is a critical oversight as failing to estimate
values under uncertainty may lead to biased conclusions and could thus result in

inappropriate decision-making.

Do the evaluated worksite health promotion programs provide good value?

In chapter 4 through chapter 7, four economic evaluations of various newly
developed worksite health promotion programs were presented. Three economic
evaluations were conducted alongside RCTs (Chapter 4, 5, and 6), whereas the fourth
used a 2X2 factorial design (Chapter 7). All interventions were compared to usual
practice, both their cost-effectiveness and financial return were evaluated, analyses
were performed from both the societal and employer’s perspective, and the follow-
up duration of all studies was 12 months. The main findings of the studies were:

e Vital@Work study: The worksite vitality intervention for older hospital

workers evaluated in chapter 4 was neither cost-effective from the societal
perspective in improving general vitality, work-related vitality, and need for
recovery, nor did it result in financial savings for the employer.

e The Mindful VIP study: The mindfulness-based worksite intervention

for knowledge workers evaluated in chapter 5 was neither cost-effective
from the societal perspective in improving work engagement and general
vitality, nor from that of the employer in improving work engagement, job
satisfaction, and work ability. Also, the intervention was not saving costs to

the employer.
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e The VIP in Construction study: The worksite physical activity and nutrition

program for construction workers evaluated in chapter 6 was not cost-
effective from the employer’s perspective in improving work-related vitality
and job satisfaction. The intervention’s cost-effectiveness in improving
weight-related outcomes (societal perspective) and musculoskeletal
disorders (employer’s perspective) depends on the respective decision-
makers’ willingness-to-pay for these effects. Also, even though financial
return estimates were positive, the intervention was not considered cost
saving to the employer due to a high level of uncertainty.

e The Be Active & Relax VIP study: Whether the combined social and physical

environmental intervention evaluated in chapter 7 can be regarded as
cost-effective in improving need for recovery from both the societal and
employer’s perspective depends on the respective decision-makers’
willingness-to-pay for these effects. The separate interventions were not
cost-effective inimproving thisoutcome. Moreover, none of theinterventions
was cost-effective in improving general vitality (societal perspective) and job
satisfaction (employer’s perspective), nor did they result in financial savings

for the employer.

Information needs of occupational health decision-makers

Chapter 9 presents the results of a qualitative study into the occupational health
decision-making process and information needs of occupational health decision-
makers in the Ontario healthcare sector. The study indicated that the decision-making
process can be generally subdivided into three stages: 1) initiation stage, during which
the need for an intervention is established; 2) pre-implementation stage, during
which an intervention and its business case are developed in order to receive senior
management approval; and 3) implementation and evaluation stage, during which
an intervention is implemented and evaluated. Organizations were found to invest in
occupational health and safety interventions for legal, financial, and moral reasons.
Financial information, especially the employer’s costs and benefits, was found to be
particularly important at the front end of implementation decisions, and can be a

key deciding factor of whether to go forward with a new intervention. Results also
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indicated that occupational health decisions are currently not being made in an
evidence-based manner and that there is a need to advance the decision-makers’
economic evaluation skill set. Further research is needed to explore whether these
results are generalizable to the Dutch occupational health context. Nonetheless, it
seems reasonable to assume that Dutch occupational health decision-makers are
also particularly interested in the interventions’ costs and benefits to the employer
and that implementation decisions are not being made in an evidence-based manner

as well.

Methodological considerations

Many of the methodological strengths and limitations of the applied studies have
been discussed in chapter 4 through chapter 7. In addition, recommendations for good
practice when conducting economic evaluations in the field of occupational health
research have been described in chapter 8. However, a selection of methodological
considerations in relation to the study population, analytic perspective, study power,
missing data, the identification, measurement, and valuation of resource use, time

horizon, as well as the generalizability of our results warrant further exploration.

Study design

Three studies were conducted alongside an RCT (Chapter 4, 5, and 6), while the
Be Active & Relax VIP study used a 2X2 factorial design (Chapter 7). All studies
used a pragmatic design, meaning that the interventions were evaluated under
circumstances that resembled routine practice conditions as much as possible (7).
The pragmatic design of the studies made it possible to evaluate the interventions’
(resource) implications under “real world” circumstances. This facilitates the
generalizability of our results (i.e. external validity), whereas the randomization
of participants improved the studies’ internal validity (i.e. the ability to draw true
conclusions about causes and effects) (7). The importance of randomization, on
the other hand, was underscored by the review presented in chapter 3, in which
average financial return estimates were found to differ between studies with and
without randomization. Nonetheless, many economic evaluations of worksite health

promotion programs are currently performed alongside non-randomized studies
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(See chapter 2 and 3), even though these are particularly prone to selection bias.
Selection bias arises when allocation methods other than randomization are used,
meaning that the intervention and control group are unlikely to be comparable (8). For
example, due to the lack of randomization it is unclear whether program participants
were healthier and/or more motivated to change their health behavior(s) to begin
with than non-participants. The possible existence of such a priori differences
makes it hard to attribute study results to the intervention and to rule out the
possibility that they were caused by (baseline) differences between study arms (i.e.
confounding caused by selection bias) (3;8). Some people question the applicability
of RCT results to daily practice, because the same design aspects that contribute
to their high internal validity (e.g. well-defined inclusion and exclusion criteria) may
simultaneously hamper the generalizability of their results in an extended population
and/or setting (7). However, although other research designs may add to the existing
knowledge on worksite health promotion programs, RCTs should be viewed as the
“gold standard” for evaluating their (resource) implications untainted by bias (8).

Inthree studies (Chapter 4, 5, and 6), randomization was performed at the participant-
level, whereas group allocation was performed at the department-level in the Be
Active & Relax VIP study (Chapter 7). The latter was done because the intervention
under study operated on the group-level rather than on the individual-level as well as
to avoid contamination between study groups (9). Methods for economic evaluations
alongside RCTs are relatively well established (10;11), and these methods were
used to evaluate the data of such studies. A fundamental issue in clustered studies,
however, is that costs and consequences within a cluster may be more similar to
each other than costs and consequences from a different cluster. As a consequence,
methods that ignore clustering in economic evaluations generally underestimate
the statistical uncertainty and are likely to have inaccurate point estimates (9;12).
Based on recent research findings on the optimal strategy to account for clustering
in economic evaluations (12;13) we therefore used multilevel analyses to assess the

cost-effectiveness and financial return of the Be Active & Relax VIP interventions.
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Study population

All interventions were aimed at primary prevention. That is, they were directed
at all employees of the participating companies, who on average were generally
healthy, instead of high-risk individuals (3). This approach attempts to shift the whole
distribution of exposureina particular populationinafavorable direction by controlling
the determinants of a disease and by lowering the mean level of risks. A drawback
of primary prevention is that it offers only small benefits to individuals at the short-
term, because their absolute risk for a disease is generally low (14). Consequently, it
is relatively hard to motivate them to change their unhealthy behavior(s), and thus
to achieve sustained health improvements (14;15). This may partially explain the lack
of, or relatively small, effects of the interventions. To produce better effects, a high-
risk strategy may be needed, in which prevention efforts are solely aimed at high-risk
individuals (e.g. overweight and/or obese construction workers in the case of the VIP
in Construction intervention (Chapter 6)). Such an approach likely offers a more cost-
effective use of limited resources, because it is generally more efficient to concentrate
limited time and money where the need, and therefore also the benefits, are likely to
be greatest (14). High-risk strategies, however, do not deal with the root of a problem
and it is questionable whether employers are willing to discriminate between their
employees by providing different worksite health promotion programs to different
groups of high-risk individuals. Therefore, a combination of various prevention
strategies may ultimately be needed to achieve a meaningful degree of prevention
in the workplace (16).

In three of the applied studies (Chapter 4, 5, and 7), participants had relatively good
baseline values of the primary outcomes, which further reduced the interventions’
ability to accomplish sustained health improvements (i.e. ceiling effect) (Table 1).
Selective enrolment of healthy individuals is not uncommon in health promotion
programs/studies and is explained by the fact that people with healthy lifestyle
behaviors are also the ones who are generally most motivated to pursue and
maintain health (17;18). In the VIP in Construction study (Chapter 5), on the other
hand, a relatively large number of obese construction workers was included (Table
1). This might have resulted from the fact that occupational physicians, who played

an import role in the recruitment process, may have been particularly inclined to
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motivate obese construction workers for study participation. The selective inclusion
of either healthy or unhealthy employees likely bears on the generalizability of our
findings, and should thus be taken into account when making inferences about the

interventions’ resource implications in a broader working population/setting.

Table 1: Participants’ baseline values of the primary outcomes in relation to their respective

norm scores

Study Primary outcome Baseline scores Norm
participants scores
VIP in Construction Body weight
Study Normal Weight (BMI < 25 kg m™?) 30.1% 34.3%*
Overweight (BMI = 25 kg m? and 47.4% 48.8%
BMI < 30 kg m™?) 22.4% 16.9%
Obesity (BMI =30 kg m2)
Vital@Work Study  Work-related vitality (Range: 0-6) 4.88 (0.85) 4.012
[Mean (SD)]
Mindful VIP study  Work engagement (Range: 0-6) 4.10 (0.89) 3.823
[Mean (SD)]
Be Active & Relax  Need for recovery (Range: 0-100, with 33.2 (29.3) 38.1*
VIP study lower scores indicating a lower need for

recovery) [Mean (SD)]

Abbreviations: BMI: Body Mass Index, SD: Standard Deviation, n: number

!Percentage of normal weight, overweight, and obese Dutch construction workers (100)
2 Average work-related vitality score among the general Dutch working population (101)
3 Average work engagement score among the general Dutch working population (101)

4 Average need for recovery score among the general Dutch working population (102)

Analytic perspective

All studies applied a so-called two-perspective approach, in which analyses were
performed from both the societal and employer’s perspective (19;20). In the societal
perspective, all costs and consequences are taken into account irrespective of who
pays or benefits, whereas only those borne by, or accruing to, employers are included
when the employer’s perspective is applied. The main advantage of the employer’s
perspective is that its results are directly interpretable for those who we are trying to
aid with our economic evaluations, namely occupational health decision-makers. A
disadvantage of this perspective is that it does not provide an indication of whether

the “local rationality” of the company isin line with societal optimality (i.e. maximizing
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the welfare of society as a whole with the resources available) (19). To deal with this
issue, analyses were also performed from the societal perspective, which provides
insight into the interventions’ net societal effects. Even though occupational health
decision-makers themselves may view societal perspective results as externalities,
having them ignorant of these results may lead to non-optimal resource allocation
decisions at the aggregate level (19;21). Another advantage of the societal perspective
is that its disaggregate information on costs and consequences gives a good sense
of their distribution across stakeholders, which could provide a starting point for
bargaining between them (11). Moreover, the application of the societal perspective
improves the transferability of our results to countries with different (occupational)
health and welfare systems. For example, U.S. employers who typically bear most
of the healthcare costs of their employees, can extract this information from the
disaggregate information on costs and consequences from the societal perspective.

Even though it was not the case in the applied studies, it is important to mention
that economic evaluations from the societal and employer’s perspective may provide
conflicting results. For example, worksite health promotion programs whose benefits
fall entirely on employees in the form of improved health, but do not have a positive
impact on productivity and/or occupational health costs, may be justified in social
terms, but may not be in any company’s financial interest to implement (22). In case of
such a scenario, other stakeholders (e.g. “the Dutch Ministry of Health, Welfare, and
Sports”) may wish to consider giving incentives to companies to ensure that a socially
preferred program goes ahead (11;22). If the opposite is true (i.e. a new intervention
is cost-effective from the employer’s perspective, but not from the societal one), it
is of utmost importance that occupational health decision-makers are made aware
of the fact that an intervention which benefits their goals is unattractive to other
stakeholders and society as a whole in order to discourage them from implementing

such an intervention (19).

Study power
All sample sizes were based on detecting relevant differences in health and/or work-
related outcomes, and not to detect relevant cost differences. However, as only a

small proportion of participants incur high costs and costs are naturally bound
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by zero, cost data have the tendency to follow a rightly skewed distribution. As a
consequence, economic evaluations generally require much larger sample sizes than
their corresponding effect analyses in order to achieve sufficient power to detect
relevant cost differences (23;24). Thus, all of the applied studies are likely to be
underpowered. This is a common problem in trial-based economic evaluations and
is often due to various factors. First, many economic evaluations are “piggybacked”
onto effectiveness trials, and power calculations are therefore typically performed
before the economic evaluation requirements are considered (23). Second, a large
number of parameters has to be specified in order to perform sample size calculations
for economic endpoints, many of which are hard to forecast a priori (25). Third, and
most importantly, if studies would be sufficiently powered to detect relevant cost
differences, they typically become infeasible with extremely large sample sizes and
very high research expenses (20;26).

If studies are likely to be underpowered, it is recommended to use estimation
and/or decision uncertainty rather than hypothesis testing (11;23). Therefore,
economists typically focus on estimating cost and effect differences and assessing the
probability of an intervention being cost-effective (i.e. “How confident are we that
an intervention is cost-effective?”), rather than testing a particular hypothesis (e.g.
“Are the cost-effectiveness outcomes statistically significant?”) (26;27). In line with
this recommendation, confidence intervals around cost and effect differences as well
as financial return estimates were presented, and the interventions’ probabilities
of cost-effectiveness were explored at different ceiling ratios (i.e. the maximum
amount of money decision-makers are willing to pay for an additional unit of effect)
(11). Although confidence intervals around financial return estimates are relatively
straightforward to interpret for researchers, many occupational health decision-
makers lack the required economic and/or statistical background (See chapter 9).
Therefore, the concept of the “probability of financial return” was introduced in
chapter 8. This probability provides an indication of the likelihood that, given the
data, a new intervention is cost saving. Occupation health decision-makers can
subsequently use this information to consider whether the established probability of

financial return is acceptable to them.
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Missing data

All studies had some missing data, ranging from 12% to 41% on the effect measures
and from 29% to 62% on the cost measures. Missing data are often inevitable in
trials due to participant drop-out and/or non-response (11;28). In economic
evaluations, the problem of missing data is even more pronounced, because cost
data are generally the sum of numerous components and relatively short recall
periods (and thus more measurement points) are needed to reliably estimate them
(26;29). When data are missing, the key challenge is to maximize usage of available
data while minimizing the bias introduced by the elements that are missing (28).
Simply eliminating participants who have missing data (i.e. complete-case analysis) is
inefficient, as it ignores available data of incomplete cases and produces a reduced-
sized dataset of complete-cases, and thus a loss of power (11;28). On top of that,
complete-case analyses may be biased when systematic differences exist between
the missing and observed values (28;30). In all studies, multiple imputation was
therefore used to fill in missing values. Multiple imputation is currently preferred
over so-called naive methods (e.g. last-observation carried forward), because it
accounts for the uncertainty associated with filling in the missing values (30;31).
Within a study, results derived using multiple imputation may differ from those of
a complete-case analysis. To a greater or lesser extent, this was also the case in
the applied studies. For example, excluding participants with incomplete data in
the Vital@Work study (Chapter 4) resulted in positive financial return estimates,
whereas the reverse was the case when multiple imputation was applied. On the
basis of the aforementioned reasons, we always considered the results derived from
the multiple imputed datasets to be more reliable than those of the complete-case
analysis. Nonetheless, it is important to bear in mind that multiple imputation is
based on the assumption that data are missing at random (MAR; missing data has
a relation to observed factors and not to unobserved factors), an assumption that
may not necessarily hold true but cannot be tested. Therefore, having a complete
dataset is always preferred and every endeavor should be made in future studies
to reduce the amount of missing data. Amongst others, this may be accomplished
by minimizing the length of the questionnaires, using incentives, systematically

contacting participants when their responses are missing, unclear, and/or incorrect,
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and using modern data collection technologies, such as online questionnaires and
mobile apps, to reduce the burden of the data collection process. When doing so, it
is advisable to use a so-called mixed approach, since a strategy that may limit non-

response among one type of participant, may not be effective for another (32).

Identification of resource use

As has been explained earlier, relevant resource use categories for inclusion in an
economic evaluation depend on its analytic perspective. Other factors that might
determine their relevance are, amongst others, the country or jurisdiction in which
the study is undertaken, the nature of the alternatives being compared, and the
relative order of magnitude of the resource use categories (11). From the societal
perspective, resource use from the healthcare, alternative care, and occupational
health sector, as well as that of employees, and changes in paid productivity were
included. The latter were expressed in terms of changes in lost production due to
sickness absence (i.e. absenteeism) as well as reduced performance while at work
(i.e. presenteeism). The inclusion of presenteeism costs in economic evaluations
is @ much debated topic, particularly because a sound methodological framework
for their assessment is currently lacking (21;29;33). After some consideration, we
decided to include this resource use category in all studies, because presenteeism
seems to account for the largest component of paid productivity changes and efforts
to improve health were found to have a more immediate effect on presenteeism than
on absenteeism (29;33-35). Resource use of family members and changes in unpaid
productivity, on the other hand, were not included, as our economic evaluation results
were expected to be unaffected by them (11). When the employer’s perspective
was applied, analyses were restricted to resource use from the occupational health

sector and changes in paid productivity.

Measurement of resource use

Resource use data can be collected through a variety of means, including the use
of insurance records, company databases, questionnaires, and prospective cost
diaries. Of them, more objective measurement strategies are favoured over those

that rely on participant self-report, because they minimize the possible influence of
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recall bias (i.e. bias due to inaccurate and/or incomplete recollections of events) (37).
Unfortunately, however, objective measurements were not always feasible and/or
preferred in the applied studies.

Questionnaires were used in all studies to assess healthcare utilization, because
collecting health insurance claim data of participants was practically infeasible and
would not have provided all required information. To illustrate, Dutch employees can
buy insurance packages from over 30 different insurance companies, most insurance
companies offer various levels of supplementary insurance packages, and people can
buy basic and supplementary insurance packages from different insurance companies
(36). Even if all insurance companies would have been willing to provide data, which
is highly unlikely, healthcare claim data would not have been comparable between
employees, because the treatments covered (and claimed) differ between them.
Furthermore, health insurance records often lack detailed resource use information
and information on the healthcare services borne by employees themselves (e.g. co-
payments, over-the-counter medication) are typically not included (37).

As it was not feasible to objectively measure on-the-job productivity, presenteeism
data were collected using questionnaires as well. For this purpose, the “World Health
Organization — Health and Work Performance Questionnaire” (WHP-HPQ) was used,
which has shown good concordance with archival performance data (38;39). It should
be noted, however, that numerous instruments exist for assessing presenteeism and
that their estimates may vary widely. This suggests a lack of comparability among
instruments, but it is still unclear which instrument provides the best estimates (29).
We opted for the WHO-HPQ, because it is the most frequently used instrument in
economic evaluations of similar interventions, and thus increases the comparability
of our results (See chapter 3).

Questionnaires were also used for assessing sickness absence in the Vital@Work
study (Chapter 4), whereas sickness absence data were extracted from company
records in all other studies (Chapter 5, 6, and 7). Research indicates that absenteeism
estimates may differ extensively between both methods, and that the accuracy of
self-reported sickness absence estimates strongly decreases with an increasing
recall period (40;41). Given the available evidence on the optimal recall period for

absenteeism, Zang et al. (2011) recommended the application of a 3-month recall
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period in order to balance loss in precision and the increase in research costs and
participant burden (29). As this recall period was used in the Vital@Work study
as well, we do not expect that its results are severely distorted by recall bias.
Nonetheless, as most employers systematically track employee sickness absence and
sickness absence data are relatively easy to collect when conducting studies at the
workplace, future economic evaluations of worksite health promotion programs are
recommended to use company records whenever possible.

As indicated above, questionnaires may be prone to recall bias. However, as it seems
highly unlikely that the extent of impairment in recall systematically differed between
study groups, we do not expect that our reliance on them severely biased our results
(42). When having to rely on participant self-report, the possible influence of recall
bias may be reduced by reducing a questionnaire’s recall period (e.g. 3 months for
absenteeism and healthcare utilization data (29;43) and 2 weeks for presenteeism
data (29)) or by using a more accurate data collection method, such as a prospective
cost diary. Provided that participants truly complete such diaries in a prospective
way, they are thought to result in a minimum recall error and therefore in a better

and more complete reporting of resource use (37).

Valuation of resource use

One of the most important challenges when valuing resource use is the identification
of the “best” price weight for translating units of resource use into monetary values.
Such price weights should be based on the true opportunity cost of a good or service
(i.e. the amount of money that is not available for its best alternative use), and
should be reflective of the analytic perspective (11;22). Our ideas about the “best”
price weights, as well as the most appropriate methods for valuing resource use,
have slightly evolved over the course of this thesis and will be discussed below.

In the Vital@Work study (Chapter 4), intervention costs were estimated using a
so-called bottom-up micro-costing approach for both the societal and employer’s
perspective. This means that we estimated the cost of the Vital@Work intervention by
collecting detailed data regarding the resources consumed as well as their unit prices
(11). In doing so, we aimed to best reflect the true cost of the intervention, meaning

that profit margins and transfer payments were excluded as much as possible. In
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the subsequent studies, however, we deviated from this approach in that bottom-up
micro-costing was solely used for the societal perspective, whereas market prices
were used when the employer’s perspective was applied. This was done because we
are of the opinion that market prices better reflect an intervention’s true value at the
company level (i.e. the amount of money that is not available to the company for its
best alternative use).

Healthcare utilization, which was only included when the societal perspective was
applied, was valued using standard price weights whenever possible. Such standard
price weights are preferred over market prices, because market prices are an
inaccurate reflection of its societal opportunity cost if a perfect market does not exist
for a healthcare service. For example, if a healthcare provider has a local monopoly,
its charges are often an overestimation of their true (societal) value because
monopolists have the power to set their own price (11;36). Healthcare provider fees
may not be an accurate reflection of the time and relative skill level that is needed for
different procedures. Moreover, drug prices are often set in negotiations between the
government and pharmaceutical companies, where the pharmaceutical company’s
commitment to research and the provision of employment might be taken into
account, as well as the costs of discovery, production, and distribution of the drug in
guestion (11).

In all studies, sports costs were based on the participants’ self-reported expenses
on sports membership fees and sports equipment. We considered this gross-costing
approach to be appropriate, because the impact of changes in sports costs on the
resulting cost-effectiveness and/or financial return estimates was expected to be low
(11).

Occupational health costs were only considered in the VIP in Construction (Chapter
6) and Mindful VIP study (Chapter 5). In the VIP in Construction study, they solely
included employer-provided gym membership subsidies, and were valued using data
derived from financial department staff. In the Mindful VIP study, on the other hand,
occupation health costs consisted of a broad range of occupational health services
and in-company health promotion activities of the participating companies. In line
with our methods for estimating intervention costs, micro-costed price weights
were used for the societal perspective, whereas marked prices were used when the

employer’s perspective was applied.
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In three studies, changes in productivity were valued using gross salaries of
participants (Chapter 4, 5, and 7). In the VIP in Construction study (Chapter 6), on the
other hand, we had to use the average salary of construction workers, because the
participating construction company did not provide permission to collect participant
salary data. Even though the use of age- and gender-specific price weights may have
improved the generalizability of our results (44), we decided to rely on participant
salary data instead in order to account for the fact that the magnitude of production
losses is likely to be greater among employees with higher incomes.

Another important issue when valuing changes in productivity is the method used
for estimating absenteeism costs. In the first two economic evaluations (Chapter
4 and 5), the “Friction Cost Approach” (FCA) was used for both the societal and
employer’s perspective. The FCA is recommended by the “Dutch Manual of Costing”
and assumes that production losses are confined to the time-span companies need
to replace a sick worker by a formerly unemployed person to restore the company’s
initial production level (i.e. friction period, which is estimated to be 23 weeks in the
Netherlands) (21;44,;45). In the subsequent studies (Chapter 6 and 7), we deviated
from this approach in that the FCA was only used for the societal perspective,
whereas the “Human Capital Cost approach” (HCA) was used when the employer’s
perspective was applied. This was done because Dutch employers are obliged to pay
at least 70% of the salary of sick employees for a period of two years, and most of
them top up the wage payments from 70% to 100% during the first year of sickness
absence (46). Thus, although the initial production level of a Dutch company may be
restored after the friction period, employers still bear the additional cost of having to
pay the salary of the sick worker.

It should be noted that it is unclear how accurate our productivity-related cost
estimates are. First, we may have underestimated the actual productivity-related
costs, because the applied methods do not account for the negative effect of
absenteeism and presenteeism on co-workers in team-dependent production. The
productive output of a full team may namely be jeopardized by one member’s
reduced labour input, and this may be especially relevant when substitutes are less
productive and/or unavailable (i.e. “The multiplier effect”). Until now, some attempts

have been made in the U.S. to construct “job-dependent multipliers” that account
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for the (average) effect on co-worker absenteeism and presenteeism in specific
job types (21;47). However, future studies are needed to establish the validity of
these multipliers and to investigate their transferability across countries and/or
jurisdictions (21). Conversely, we may have overestimated the actual productivity-
related costs, because productivity losses may partly be compensated during normal
working hours (41;48). For example, work that is normally performed by the sick
employee in question may be completed by colleagues or made up by the sick
employee itself after return to work (20). Currently, it is unknown what the best
method is for correcting for such possible compensations of productivity losses. As
such, compensation adjustments are typically uncommon in economic evaluations.
Even though we may have already included some form of correction for such
compensations by factoring in the 0.8 elasticity factor when using the FCA, whether
this elasticity factor indeed represents compensation during normal working hours
is currently unknown. Therefore, as various studies indicate that over half of the lost
work is compensated during normal working hours, further research in this area is
warranted (41;48;49).

Time horizon

All studies applied a follow-up of one year. As many of the (health) benefits of
preventive interventions, such as ours, are thought to occur in the future, this
follow-up is probably insufficient to capture all costs and consequences flowing
from the interventions under study (11). Decision analytic modeling may be used
to bridge the gap between what has been observed in the applied studies and what
would be expected to happen over a longer time horizon (11). The validity of such
modeling studies, however, strongly relies on the quality of the information used for
constructing the model (11;22). Amongst others, there is a risk of overstating the
benefits, especially if there is the possibility of decreased intervention effectiveness
over time (22). Evidence indicates that the latter is often the case in health promotion
studies (50), and this phenomenon was also observed in some of the applied studies.
Therefore, when trying to extrapolate the present findings, various scenarios for the
sustainability of the effects should be used. One should bear in mind, however, that

it is highly unlikely that the longer-term cost-effectiveness and/or financial return of
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the evaluated interventions would be much more favorable than those observed in
the applied studies, because most of them did not result in statistically significant
(health) improvements at one-year follow-up. Furthermore, it is questionable
whether employers would wish to implement interventions that only generate
financial savings after an extensive number of years. Employees typically switch
employers a couple of times during their working life, and many of the benefits are
therefore likely to accrue to future employers and/or the public (i.e. “The free rider
problem”) (51;52).

Generalizability of results

Some factors influencing the generalizability of our findings have been mentioned
earlier, including the pragmatic design of the applied studies as well as the selective
enrollment of healthy and unhealthy individuals. Furthermore, most studies were
performed within a single company and the worksite health promotion programs
themselves were specifically tailored to the needs of stakeholders involved. As
a consequence, it is unknown to what extent the results may be generalized to
other companies, work settings or the general working population. Nonetheless,
we at least assume that they are generalizable to other companies with similar
employee populations, with similar health issues. Also, the companies’ participation
in the current health promotion trials may be reflective of their degree of problem
recognition, and thus their current workplace culture, available policies for improving
employee health, the health status, sickness absence, and work performance of their
employees, as well as their motivation to improve the current situation. As such, the
participating companies may represent an optimal setting and any of our effect, cost-
effectiveness, and/or financial return estimates could thus be an overestimation (20).
The generalizability of our findings to other countries may be limited by differences
in (occupational) healthcare and social security systems (53). In the Netherlands, for
example, most healthcare costs are borne by health insurance companies and the
government, whereas in countries with employer-provided health insurance (e.g. the
United States (U.S.)) they typically accrue to the employer. As such, our employer’s
perspective findings are mainly of interest to countries with similar healthcare

systems. Another factor that should be noted is that healthcare expenditure levels
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may differ extensively between countries. For example, per capita spending on
healthcare in the U.S. is double that of most European countries, leaving more room
for improvements in healthcare costs (54). The generalizability of our productivity-
related cost estimates, on the other hand, may be hampered by the fact that income
rates, friction periods, and sickness absence behaviors may differ between countries
as well. For example, it is reasonable to expect that Dutch employees are more
inclined to report sick than, for example, U.S. employees, because Dutch employees
generally get paid during sickness absence, while many U.S. employees are not
(22;46). Other factors that may contribute to different resource use patterns include
differences in the organization of (occupational) healthcare as well as the incidence
of the health risk factors in question (20;55).

The easiest way to transfer economic evaluation results from one country to another
would be to recalculate the monetary value of resource use for the target country
where the results are to be applied and then recalculate the cost-effectiveness and/
or financial return estimates of interest (53). This approach, however, is probably too
simple, as additional adjustments are likely to be needed to account for differences
in healthcare utilization patterns and sickness absence behaviors (56). Therefore,
Manca and Willan (2006) proposed an algorithm based on the availability of data
for choosing the appropriate analytic strategy for adapting economic evaluation
results from one country to another. If the country of interest has participated in
a multinational clinical trial in which data on costs and consequences have been
collected, the preferred strategy would be to analyze the individual patient data of the
trial. Such studies, however, have neither been performed in the present thesis nor
in the field of worksite health promotion research. Therefore, a modeling approach
would be required according to Manca and Willan (2006), in which as much cost and

consequence data as possible are used from the jurisdiction of interest (56;57).

Comparison with the literature

During the last 15 years, Pelletier published a series of reviews of the clinical and
cost-effectiveness of comprehensive worksite health promotion and disease
management programs (58-64). The most recent review in this series reported fairly

consistent positive effects on employee health and costs, as well as improvements
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in the number and quality of studies (59). However, effect sizes were generally small
and only seven of the 27 most recently performed studies used an RCT design.
Based on these results, he concluded that there was “guarded cautious optimism”
about the clinical and/or cost-effectiveness of comprehensive health promotion and
disease management programs, a conclusion that is not necessarily supported by the
findings of the review presented in chapter 2.

Up until now, various reviews have been conducted on the financial return of
worksite health promotion programs in general. For example, a 1999 review of early
worksite health promotion studies, mostly conducted in the 1980s and early 1990s,
found financial return estimates in terms of healthcare benefits, productivity-related
benefits, or both, to range from $1.4 to $3.1 per Dollar invested in the program
(65). In 2001, Aldana performed a comprehensive review of the financial return of
worksite health promotion programs. Seven of the included studies reported both
costs and healthcare benefits, with an average financial return of $3.5 per Dollar
spent. Only three of the included studies reported financial return estimates in terms
of absenteeism benefits, which ranged from $2.5 to $10.1 (66). In a more recent
review, Baicker et al. (2010) found that healthcare and absenteeism costs fell by $3.3
and S$2.7 per Dollar invested in the program, respectively (67). Moreover, based on
a review of 62 worksite health promotion studies conducted during the last three
decades, Chapman (2012) reported that participants to worksite health promotion
programs had 25.1% lower absenteeism costs and 24.5% lower healthcare costs
than non-participants. Twenty-five of the included studies reported financial return
estimates in terms of various types of benefits, with an average of $5.6 per Dollar
spent (68). All of these reviews included a broad range of worksite health promotion
programs (e.g. smoking cessation, stress reduction, physical activity, and/or nutrition
programs) and most of them were evaluated using non-randomized studies, of which
many even lacked a comparison group. Moreover, even though all review authors
reported that the quality of the included studies was less than optimal, none of them
assessed their methodological quality using a consensus-based checklist, nor did
they explore the possible difference in results between non-randomized studies and
RCTs. The latter, however, was explored in a recent review of U.S. worksite health

promotion studies published after 2000 (69). The authors found that only one of the

326



General discussion

seven studies showing cost savings utilized an RCT. In line with the review presented
in chapter 3, they concluded that strong evidence of cost savings is currently lacking
due to the general use of weak evaluation designs, and thus the possible distortion

of results by selection bias.

Implications for practice

In order to prevent spending already scarce resources on ineffective and/or inefficient
strategies, worksite health promotion program implementation and continuation
decisions should be made in an evidence-based manner. That is, methodologically
sound scientific evidence on their (financial) implications should be consulted
before program implementation and sound ex-post program evaluations ought to be
performed to inform continuation decisions.

Even though multiple reviews showed favorable, albeit small, effects of worksite
health promotion programs on various health-related outcomes (70-75), the present
thesis indicated that (strong) evidence of their cost-effectiveness and financial
return is currently lacking. The latter is in contrast to the findings of most of the
aforementioned reviews (65-68), which generally concluded that wider adoption of
worksite health promotion programs could prove beneficial for company budgets.
These reviews, however, mainly included non-randomized studies with a high risk
of bias, while the review presented in chapter 3 found financial return estimates to
systematically differ between studies with and without randomization (i.e. positive in
non-randomized studies and negative in RCTs). Moreover, none of the interventions
evaluated in the present thesis were found to generate cost savings to the employer.
Therefore, widespread implementation of existing worksite health promotion
programs in an effort to generate cost savings is not recommended. It should be
noted, however, that some of the evaluated interventions (Chapter 6 and 7) may be
considered cost-effective if decision-makers are willing to invest a certain amount of
money to improve employee health (52). Whether the latter is the case, however, is
currently unknown.

Our recommendation is in contrast to the current widespread advertisement and
implementation of worksite health promotion programs. Many program vendors

advertise them by implying that they are an evidence-based strategy for reducing
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healthcare and/or productivity-related costs. Advertisement statements such as
“With careful planning, efficient and effective wellness programs offered to employees
and their families can shrink both the waistline and the bottom line” are common
(76), but not supported by methodologically sound evidence (i.e. high quality
(cluster-)RCT-based economic evaluations). Nonetheless, a recent industry survey
indicated that about 50 percent of Dutch employers invest in preventive strategies
at the workplace, including stress management and lifestyle interventions (77).
Although some of these employers may implement such programs purely to improve
employee health, controlling costs seems to be their most important motivation (See
also Chapter 9) (52;78). Moreover, more than half (52%) of the U.S. employers that
offered worksite health promotion programs in 2012 were found to believe that they
were effective in reducing the company’s health care costs (79). As such, the present
findings indicate that an innovative and dynamic industry appears to have outpaced
the underlying evidence (69;80).

Next to the fact that worksite health promotion programs are generally thought
to result in financial savings, they are also expected to result in various intangible
corporate benefits that cannot be considered in a return on investment analysis.
Examples of such intangible corporate benefits are improved job satisfaction,
employee morale, and in-role performance (i.e. behavior required by formal
job descriptions) (81;82). Moreover, worksite health promotion programs are
hypothesized to strengthen a company’s ability to attract new talent in a competitive
market place, because healthy lifestyle benefits may entice younger employees.
Among existing employees, on the other hand, worksite health promotion programs
are thought to improve overall perceptions of the company, engender a greater sense
of commitment and trust, and thus improve employee retention (83). However, the
hypothesis regarding the positive effect of worksite health promotion programs
on job satisfaction is not supported by the findings presented in chapter 5 through
chapter 7, and strong evidence of their favorable impact on other types of intangible

corporate benefits is currently lacking.
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Implications for research

Future research efforts in the field of worksite health promotion should be directed
towards two important gaps in knowledge. First, the relatively small effects and
lack of evidence of cost savings associated with existing worksite health promotion
programs, does not negate the value of improving employee health. Therefore, more
research is needed to explore what attributes of worksite health promotion programs
are most important and how such interventions should be optimally designed (67).
Second, researchers should help ensure that worksite health promotion program
implementation and/or continuation decisions are made in an evidence-based
manner, because a lack thereof may result in inappropriate decision-making and thus

a waste of scarce resources.

Future directions of worksite health promotion programs

The absence of, or relatively small, effects of the evaluated interventions as well
as their lack of cost savings is in line with the findings of other high-quality studies
on primary prevention strategies in the workplace (84-88). This raises the question

|”

of whether primary prevention programs are indeed the “optimal” strategy for
improving employee health and costs. The adoption of a high-risk approach may be
more likely to be cost-effective and/or cost saving, as it is generally more efficient to
concentrate limited resources where the need, and therefore also the benefits, are
likely to be greatest (14). As such, future worksite health promotion programs are
recommended to shift their focus from primary prevention for all employees towards
prevention programs that are aimed at high-risk individuals (89). A possible way to
do this is by offering more comprehensive worksite health promotion programs, in
which all employees are screened for various health risks, after which only those
with high-risks are referred to the necessary prevention and/or treatment programs.
Amongst others, such comprehensive worksite health promotion programs may be
aimed at tobacco cessation, physical activity promotion, stress management, weight
management, and nutritional guidance (83). In addition, most of the evaluated
interventions were mainly targeted at individual determinants of behavior (e.g.
through health education and communication) (see chapter 4, 5, and 6), whereas

interventions targeted at both individual and environmental determinants are
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expected to be more effective in achieving (health) behavior change (90;91).
Therefore, future worksite health promotion programs are recommended to include
both individual and environmental modifications. Examples of environmental
modifications are healthy canteen food and physical activity promoting adaptations
to the workplace, such as standing conference tables and the introduction of
exercise balls. Moreover, a necessary prerequisite for any successful worksite health
promotion program is a high level of participation, because “nothing happens until
[people] participate” (3). Research indicates that participation levels are often far
from optimal in worksite health promotion programs (92), and this was also the case
in the applied studies. Possible means to improve program participation include the
use of incentives, the provision of a variety of program modalities (e.g. coaching,
health information), the use of multi-component programs, as well the integration
of health promotion into the company’s culture (3;70;92). Furthermore, as many
worksite health promotion programs are associated with decreased effectiveness
over time, future interventions are recommended to include follow-up contacts and/
or booster sessions after their completion in order to better maintain their initial
results. The cost-effectiveness and/or financial return of such “optimally” designed
interventions should subsequently be established by performing (cluster-)RCT-based

economic evaluations.

Improving evidence-based practice in the worksite health promotion field

Two important factors currently hinder worksite health promotion program
implementation and/or continuation decisions from being made in an evidence-based
manner, namely the poor methodological quality of most economic evaluations of
worksite health promotion programs (Chapter 2 and 3) and the lack of uptake of their
results (Chapter 9). To prevent inappropriate decision-making, researchers should

ensure that both issues are addressed.

Improving the methodological quality of economic evaluations of worksite health
promotion programs
Recommendations for improving the quality of economic evaluations of worksite

health promotion programs have been extensively provided and discussed in chapter
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8 as well as in the methodological considerations section of this chapter. Our most

important recommendations include:

Future economic evaluations should be conducted alongside (cluster-)RCTs
to minimize the possible influence of selection bias.

Future economic evaluations should be performed from both the employer’s
and societal perspective. This approach ensures that the results are directly
interpretable for occupational health decision-makers and provides an
indication of whether the “local rationality” of the company is in line with
societal optimality.

Future economic evaluations should assess the uncertainty surrounding
their cost-consequence estimates, as failing to evaluate values under
uncertainty may lead to biased conclusions and may thus result in
inappropriate decision-making.

Ideally, future economic evaluations base their sample sizes on economic
endpoints. If this is not possible, researchers should use estimation and/
or decision uncertainty rather than hypothesis testing (i.e. providing
confidence intervals and assessing the probability of cost-effectiveness and/
or financial return).

Future economic evaluations should use multiple imputation for handling
missing data, as study results may be biased when systematic differences
exist between missing and observed values.

Future economic evaluations should use price weights for valuing resource
use that represent their true opportunity cost to the decision-maker at
hand.

Moreover, methodological issues that warrant further inquiry include the methods

for economic evaluations of clustered data, the measurement and valuation

of changes in on-the-job productivity, the conceptualization of multipliers and

compensation mechanisms in the valuation of changes in paid productivity, as well as

the transferability of economic evaluation results across countries and jurisdictions.

Improving the uptake of economic evaluation results

In order to improve the uptake of economic evaluation results, researchers should

ensure that their products are in line with the information needs of occupational
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health decision-makers (93;94). The qualitative study included in chapter 9 provided
some initial clues as to what these information needs are at the company level.
Namely, return-on-investment analyses performed from the employer’s perspective
were found to form the basis of business cases for worksite health promotion
programs. Within these analyses, hard cost items (e.g. equipment costs, employee
training costs) were of particular importance and reduced sickness absence-related
costs were viewed as one of the most important benefits. Furthermore, decisions
typically have to be made within a limited time frame and many decision-makers
lack the skill set required to determine what economic evaluation results are most
reliable, and what information should be considered, under which circumstances
(95). Therefore, it is advisable to provide them with easy-to-use critical summaries of
published studies (96). In the Netherlands, such critical summaries may be distributed
through (applied) research institutes and/or employers’ associations, or published
in easily accessible journals, newsletters, or websites. Improving the economic
evaluation skill set of occupational health decision-makers may be accomplished by
educating them through a variety of means, including the development of handbooks
and workshops on economic evaluation methods, integrating these topics into
management, occupational health, and/or worksite health promotion training
programs, and involving occupational health decision-makers in the process of
commissioning studies (95;97;98). Participation in scientific studies is namely closely
linked to the uptake of their results and may simultaneously lead to an improved

economic evaluation skill set (96).

To further advance the development of a solid evidence base on the resource
implications of worksite health promotion programs and to facilitate the uptake of
their results, it is recommendable to develop a set of consensus-based guidelines for
good practice when conducting and reporting economic evaluations of interventions
in the workplace. In order to be successful, such guidelines must be based on sound
economic principles and meet the needs of all stakeholders (99). As such, they are
ideally developed through a close cooperation between economists, occupational
health researchers, workplace parties, policy-makers, and all other possibly relevant

stakeholders.
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Concluding remarks

The present thesis indicated that (strong) evidence of the cost-effectiveness and/
or financial return of worksite health promotion programs is currently lacking.
Therefore, widespread implementation of such interventions in an effort to generate
cost savings is not recommended, while some of them may be considered cost-
effective if decision-makers are willing to invest a certain amount of money to improve
employee health. Whether the latter is the case, however, is currently unknown.
Thelack of evidence of cost savings associated with existing worksite health promotion
programs, does not negate the value of improving employee health. Therefore, more
research is needed to explore what attributes of worksite health promotion programs
are most important and how such interventions should be optimally designed.
Amongst others, existing worksite health promotion programs may be improved
by using a so-called high-risk approach, including environmental modifications,
incorporating strategies to improve program participation, and including follow-up
contacts and booster sessions after their completion in order to better maintain
their initial effects. The cost-effectiveness and/or financial return of such “optimally”
designed interventions should subsequently be established by performing (cluster-)
RCT-based economic evaluations. Furthermore, the methodological quality of
economic evaluations of worksite health promotion programs is generally poor, as is
the uptake of their results in daily practice. To prevent inappropriate decision-making,
researchers should ensure that both issues are addressed and recommendations

have been provided in this thesis as to how this may be established.
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