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ABSTRACT 

Objective: To provide a framework for the evaluation of the financial
impact of wellness programs compared to an alternative (stan-
dard community care or another wellness program).

Methods: Review the components that contribute to measuring the
cost of wellness program (the "input") and their benefits
(the "output") based on the wellness literature and interviews
with consumers and producers of wellness programs.

Results: Wellness program costs include those directly related to the
wellness organization and its vendors, costs incurred by the
purchaser of wellness programs, and costs incurred by the par-
ticipants. Outcomes used to assess wellness program benefits
can based a number of different outcome metrics, including
direct costs from insurance claims cost; cost extrapolated from
health risk assessments, worker productivity surveys, health
activity measures, or clinical measures (e.g., statin use). The cal-
culation of the wellness benefits themselves, however, must be
based on a difference calculation between the expected change in
outcomes (i.e., without the wellness program) and the observed
change (i.e., with the specific wellness program). The benefits
measured can be influenced by two different kinds of bias, or
error: random (or non-systematic) bias and non-random (or sys-
tematic) bias. Methods to assess the impact of random bias
include the use of statistical tests. Methods to address
non-random bias include the application of rigorous evaluation
designs to minimize non-equivalence between populations used
to generate the “expected” outcomes compared to the popula-
tion(s) used to generate “observed” outcomes. The attribution
method actually employed to assess program benefit should be
judged to determine the “strength of evidence” of the claim that
the wellness program was a plausible cause of the outcomes
reported.

Conclusions: The basic framework of the financial benefit of a well-
ness program should include: a) The description of the wellness
program costs and the components of costs; b) The description
of the attribution method used to calculate benefit; c) A rating of
the strength of the evidence of the claim that the wellness pro-
gram was a cause of the benefits reported.

INTRODUCTION

In an August 2009 letter to the United States Congress, the
Congressional Budget Office (CBO) stated that “the evidence
suggests that for most preventive services, expanded utilization
leads to higher, not lower, medical spending overall.”1 This
seemed to bode poorly for the effect of a boost in spending on
prevention and wellness services supplied by the “stimulus
package” (officially known as the American Recovery and
Reinvestment Act of 2009) by the US Congress in February 2009.2

But it is important to note that their conclusions were based
on “preventive medical services such as cancer screening,
cholesterol management, and vaccines.” “Wellness services,”
(defined as efforts to encourage healthy eating habits and to
discourage bad habits, such as smoking) they stated, had gener-
ated “limited” evidence (besides a few case studies) and, thus,
was not part of the data that were used to generate the conclu-
sion that prevention leads to higher costs. 

Thus, it is up to the proponents of wellness to generate qual-
ity evidence of their value.

Another part of the 2009 “stimulus package” was “compara-
tive effectiveness research” or CER.  This is the expansion of
standard clinical research techniques beyond safety and effective-
ness of a single clinical product, such as a drug. It allows for the
testing of impact of a product or service in the marketplace, com-
pared against “standard of care” or against another intervention.3

Theoretically, the comparison between two different inter-
ventions can be done using any outcome measure. But in the
debate over federally funded CER a distinction has been made
between “clinical effectiveness” and “cost effectiveness.” The
legislation states that the goal of the legislation is related to
“clinical effectiveness.” Some are concerned that the federal
funding will be used to make coverage decisions, effectively
denying payment for certain programs, therapies and drugs,
and have reiterated the need to keep the focus on “comparative
clinical effectiveness” in federally funded projects.4

The private sector is not hampered by any such restrictions.
Indeed, Edington argues for health promotion and wellness as
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an economic strategy.5 Other efforts are underway as well,6

including the movement toward “value based purchasing,” where
value can mean a combination of health and financial value.7

The optimal way to assess the impact of wellness programs
may be to adopt the broad framework of CER. In comparative
effectiveness research one would compare the wellness program
participants and their outcomes, to the outcomes of a similar
population that did not experience the wellness program or to
a similar population that experienced a different wellness pro-
gram.  

Dr. Ronald Goetzel, a well-known and respected leader in
the evaluation of wellness and health promotion programs,
provides optimism for wellness program impact noting “the
results in the literature suggest that, when properly designed,
worksite health promotion can increase employees’ health and
productivity.”8

This paper provides a framework to help “properly design”
and conduct a financial analysis of a wellness program.   

FRAMEWORK

Background
Evaluation of the financial impact of wellness programs can

be boiled down to four steps:
1. Estimate program cost – the input;
2. Estimate financial benefit – the output;
3. Calculate a cost-benefit ratio;
4. Provide a valid expectation of the cost-benefit of the

alternative.
The goal of a program is simple in this regard: If the output

or benefit is greater than the input or cost, then in the lingo of
financial services, the “return” is greater than the “investment.”9

To legitimately compare cost-benefit across different
wellness programs (or against no program), or to generate the
valid expectation of the alternative, requires some basic under-
standing of the comparison of input and output.10

Here is an example of how a comparison could be set up

between Wellness Program “A1” and Alternative “A2,” where A2

could be a standard offering in the community, or another pro-
gram specifically targeted to wellness (Table 1).

A basic conceptual understanding of inputs and outputs is
necessary, but it is not sufficient. In spite of the apparent sim-
plicity of Table 1, it is often very difficult to construct accurately
due to lack of complete information, and, if constructed, to
interpret correctly. There are three reasons for this:

1) Lack of information on program costs.
The true cost of most wellness products may not be readily

available, and if it is available, it may not always be calculated
the same way in program A1 as it is in alternative A2. Indeed,
the price of wellness programs may be offered as “free” – $0.00 –
making the cost-benefit mathematically uncalculable. 

2) Lack of information on program benefits and how they
were derived.

Although benefits are often stated, the metrics and attribu-
tion methods used to calculate program benefits are often not
disclosed.

3) Lack of validation of the equivalence assumption – Ceteris
paribus (“all other things being equal”) – when comparing the
program to the alternative. 

The populations receiving A1 and A2 may not have the same
demographic, clinical or other characteristic that could differ-
entially influence outcomes. This could be due to different
selection characteristics resulting in different levels of inde-
pendent factors, both of which could impact the reported
benefits attributed to the wellness program. These biases and
confounding factors are collectively termed “threats to validity.” 

These three issues are addressed in the following sections:

Assessing Program Costs
Metrics related to program costs – the inputs for the cost-

benefit ratio – can be quite difficult for two reasons: 1) The
information is proprietary, 2) It is often not clear what costs
should be counted when divulging the cost of a program. In
fact, as mentioned earlier, some programs from health plans are

marketed as “free.”
Sculpher and colleagues commented

in 2004 that, “The factor most fre-
quently cited as generating variability
in economic results … was the unit
costs associated with particular
resources.”11 The unit cost components
are essential to calculate the  cost-bene-
fit ratios for wellness programs.  

If one assumes that benefits are seen
as equal between two programs, then
the only important difference is cost.
However, if one does not know what
components go into costs – or worse
that some programs are marketed as
“free” – an “apples-to-apples” of cost-
benefit or ROI across different
programs becomes impossible.

Table 1: Comparing Program “A1” to Alternative “A2”

COST INPUT (cost)

FINANCIAL OUTPUT (benefit)

A1 > A2 A1 = A2 A1 < A2

A1 > A2

Choose A1

Cost-benefit A1 >
Cost-benefit A2

Choose A1

Cost-benefit A1 >
Cost-benefit A2

Choice is
uncertain

(depends on magnitude)

A1 = A2

Choose A1

Cost-benefit A1 >
Cost-benefit A2

Choose either A1

or A2

Cost-benefit A1 =
Cost-benefit A2

Choose A2

Cost-benefit A2 >
Cost-benefit A1

A1 < A2
Choice is
uncertain

Choose A2

Cost-benefit A2 >
Cost-benefit A1

Choose A2

Cost-benefit A2 >
Cost-benefit A1
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Thus, in the spirit of transparency, a minimum requirement
for the claim of a positive cost-benefit ratio should reveal the
kinds of cost that make up program cost data.  

A brief description of the distinct cost categories, and some
examples of each type are listed below (this list is not exhaus-
tive):

1) Direct payments to the wellness organization and its ven-
dor(s);
• General program administration (including direct
administrative costs and full-time-equivalents (FTEs)
affiliated with the program);
• Licensing of intellectual property;
• Biometrics testing, laboratory costs, and administra-
tion;
• Health risk assessment tool administration;
• Health risk assessment tool analysis and feed-back over-

all and customized to individuals;
• Health risk assessments based on claims data and feed-

back overall and customized to individuals;
• Health coaching.

2) Internal costs incurred by purchaser of wellness program:
• Full-time equivalent (FTE) for wellness coordinator;
• Incentives paid to participant;
• Other costs in addition to vendor costs;
• Claims costs related to preventive services (if considered

part of cost).
3) Cost incurred by participant (employee, spouse, etc.):

• Fees for entry into fitness center;
• Costs incurred for healthy food;
• Cost for individualized coaching.

At a minimum, the calculation of program costs should be
accompanied by a listing of the types of costs that are included
in the program cost component of the cost-benefit ratio.
Ideally actual costs should be disclosed as well, but business
considerations often make this impossible.

Assessing Program Benefits
There are two related parts to measuring program benefits:

1) Basic measures and 2) Comparison of Measures.
Basic Measures
Metrics related to program benefits – outputs – should not

be as difficult as costs are to assess from a business perspective,
as the former are usually not related to proprietary processes.
However, estimating program benefit can be a most difficult
task from a scientific point-of-view. 

It is important to distinguish values of single measurements
from difference (or change) in the two measurements of the
same metric. Single metrics themselves should have a clear
description of a numerator and a denominator.

Examples of outcome metrics that are often used in wellness
studies include:

• insurance claims cost related to all services;
• insurance claims cost related to preventive services;
• insurance claims cost related to “utilization” types 

e.g., hospitalizations);

• cost extrapolated from “risk” categories (e.g., as meas-
ured by a questionnaire  such as a health risk assess-
ment or HRA);

• cost extrapolated from “productivity” survey tool;
• cost extrapolated from “health activity” categories

(e.g., physical activity as a factor to reduce obesity);
• cost extrapolated from “health metrics” (e.g., statin use

and risk of subsequent cardiovascular disease); 
• cost extrapolated from Quality Adjusted Life Years

(QALYs);
• costs of employee recruitment and retention.

Comparison of Measures
Regarding the comparison of metric values, these questions

must be asked: Is it “change” from a prior period to a post peri-
od? Is it “change” from participants to non-participants? Is it
“change” between the intervention group and some comparison
group? (If the latter – is the intervention group equivalent to
the comparison group?) It is essential to define what a change
or a difference is.

Difference can be defined in multiple ways. For instance: 
• they can simply be change between pre-intervention

and post-intervention;
• the difference in outcomes between those who opt-in

vs. those who opt-out;
• wellness population to an equivalent historical or con-

current reference; or
• the difference between a benchmark measure, such as

HEDIS® to a similar wellness program measure.
It should be made clear: How are differences calculated and

to what or whom are the wellness program outcome metrics
compared?12,13

• Difference in total insurance claims costs or trend
(e.g., “bend the trend”).

• Difference in insurance claims costs related to
preventive care .

• Difference in insurance claims cost related to acute
care.

• Difference in insurance claims costs related to chronic
care.

• Difference in insurance claims costs related to utiliza-
tion measures – e.g., hospitalizations, doctor visits,
emergency room visits, dialysis.

• Improvement in Quality Adjusted Life Years
(QALYs).14

• Difference in an interim metric (e.g., one that is “pro-
jected”15 to lead to a change in an ultimate outcome
metric).

• Change in a clinical or health metric (e.g., change in
statin use among cardiovascular disease patients).16

• Change in health activities (e.g., reducing weight to
decrease probability of disease).17

• Change in productivity18 (e.g., estimating the financial
benefits of decreased absenteeism and presenteeism).

• Predicted outcomes from “predictive modeling”
algorithms are compared to actual outcomes.19
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Assessing Bias in the Comparison
Background
In a health promotion published in 2006, Doshi et al con-

cluded that “the quality of statistical methods used in economic
evaluations conducted alongside randomized controlled trials
was poor in the majority of studies published in 2003.”20 In a
2008 review of health promotion studies, Goetzel et al similarly
concluded that there were “methodological limitations in many
available studies.”21

There are multiple ways one may infer a relationship
between a wellness program and an output. Here are a few
common examples of attribution methods used: 

• compared over time (e.g., in a pre-intervention, post-
intervention study); 

• compared to a benchmark (e.g., national statistics,
HEDIS®);

• compared to a prediction (e.g., from a predictive mod-
eling assessment);

• compared to a reference group (e.g., non-participants,
a randomized control group).

However, the observed relationship does not necessarily
mean that the first factor, the input, was the cause of the sec-
ond factor, the output.  

Stated another way, just the fact that an investment was
made in a wellness program, does not mean that the return
observed was due in full, or even in part, to that program.
Associations or correlations between input and output should
not be construed as causal, as other factors may have been
responsible.

In fact the first example, metrics compared over time, is
potentially subject to a well-known logical fallacy: post hoc ergo
propter hoc (after this therefore because of this). Just because
one thing follows another does not mean that the first thing
was the cause of the second thing.

What initially may appear as a relationship – with any com-
parison, pre-post or otherwise, could be negated when one
takes into account bias and confounding factors. When these
biases are formally considered one should be more confident
that the relationship observed between input and output,
between the wellness program and the targeted outcomes, was
a causal one. 

Bias can be due to random fluctuations, e.g., regression-to-
the-mean, or to non-random or systematic external influences,
e.g., confounding variables.  

Bias due to random error
There are general issues related to errors due to “sampling,”

especially the size of the sample. There is an old statistics joke
which illustrates the problem – 33% of the rats got better, 33%
of the rats got worse, the other one ran away. When the sample
size is small or the variation around an average value is very
large, the likelihood of random error is high. P-values, “margin
of errors” cited in political polls, and “statistical significance”
tests are all related to understanding the potential of random
error.

Random error can be addressed by increasing the number of

people being observed, reducing the variation around the aver-
age value, by selecting a more homogeneous population, or
using sophisticated statistical techniques. 

If ignored, random fluctuations can cause havoc in the infer-
ences made regarding program benefit.  

One specific issue of importance in wellness programs is
“regression-to-the-mean.” This is a statistical phenomenon that
is caused by misinterpretation of the relationship between an
initial value and its change over time. Often, some of the
change is a natural phenomenon due to random error. It is seen
where extreme values are less extreme on re-measurement. For
example, if one throws a six (6) on a die, there is a high proba-
bility (5/6th) that a number less than six will be thrown the
next time.22 Without knowing this law of probability, one may
easily conclude that 6s dropped in value. The same can happen
when measuring blood pressure – which is known to vary
around an average blood pressure. If one happened to measure
it when it was at the high end, the next time it is measured it
will often be lower – but this may be a statistical artifact, just
like throwing dice.

Disease management was very much influenced by this, as
“extreme” values were often used as a selection criteria for pro-
gram participation and some of the observed drops in costs,
may have been incorrectly attributed to the DM program.23

Wellness programs may suffer the opposite fate. Program
organizers may select “extreme” values from the lower end of a
distribution (equivalent to selecting a one [1] on a roll of die –
there is a high probability that a value greater than one [1] will
appear on the next roll). Thus, observed results over time may
“get worse” the next time around.

One way to adjust for this is to select “all” individuals (or all
dice thrown regardless of their initial value), both from the
lower and upper ends of the distribution. There are techniques
available to do this that rely on prior knowledge of the variance
or standard deviation around the phenomenon.24

Some misinterpret all drops as regression-to-the-mean; how-
ever, it is important to separate out statistical regression from
real changes – the topic of the next section. 

Bias due to non-random error
The humorist Will Rogers once observed that the “Okies”

escaping the state of Oklahoma for California during the 1930s
“raised the average intelligence quotient (IQ) of Oklahoma res-
idents and raised the average IQs of California residents.” It
sounds paradoxical, but the non-humorous assumption here is
that “Okies” were, on the average, smarter that the inhabitants
of California; but the same migrants were less smart than the
average citizen in Oklahoma. From a statistical point-of-view,
Will Rogers’ premise was: the populations of Oklahoma and
California were NOT equivalent.  

Non-equivalence of populations – on age, gender, disease
severity, co-morbid conditions, self-motivational issues, and a
whole host of other factors – is the most serious problem faced
when attempting to attribute wellness programs to outcomes.
Importantly, “statistical significance” tests do not deal with this
issue – just because a relationship is “statistically significant”
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does not mean that it is without non-random bias. For exam-
ple, in wellness programs, comparing the outcomes of volun-
teer participants to non-participants may be problematic as the
two groups may be non-equivalent (on self-motivation or other
factors.)

There are two general ways to deal with non-random errors:
mathematical adjustments, or the selection of an equivalent ref-
erence group.

Randomized controlled trials (RCTs) are the best way to
assure equivalence between confounding factors. However,
important risk factors that are rare are often not detected in
RCTs, a point made eloquently by Rawlins in a 2008 article.25

Observational studies – where randomization does not occur
but there is more of an opportunity to detect rare events – will
often have the final say. This fact makes it even more important
that the methods used in these observational studies are trans-
parent and verifiable.

Thus, with improvements in study design, especially in the
area of statistics, or better control for selection bias (e.g., motiva-
tional factors), the reporting of impact of wellness programs
could be improved. Several recent wellness studies have adopt-
ed rigorous quasi-experimental methodological techniques; but
the problem of unmeasured confounders and incomplete
adjustment for confounders must always be considered as resid-
ual biases.26,27

VALIDATION OF FINANCIAL IMPACT

Methods chosen by a seller of wellness programs to evaluate
their impact, or those chosen by a buyer to evaluate impact
should be transparent so that both parties can trust the find-
ings.

The wellness standards announced by URAC in 2008 place
special emphasis on transparency, level of evidence assessment,
and third party validation. URAC was the first major accredi-
tation organization to advocate these components in wellness
programs.28

Based upon interviews with wellness vendors and cus-
tomers,29 there are at least three different understandings of
what it means to “validate” the cost-benefit claims of a wellness
program.

1. The cost-benefit is simply stated as “valid” by a rep-
utable third party. The method used cannot be verified
by any other external entity, as it was not detailed, it is
a method of validation that could be termed “emi-
nence-based medicine,” to contrast with “evidence-
based medicine.” It is not advisable.

2. The cost-benefit method detailed in the contract is to
be “certified” (i.e., it was followed as mandated by the
contract.) This method does not include a certificate to
state that the method followed was “scientifically
valid.”30 The method may have been detailed in the
aforementioned contract between the wellness program
and the purchaser, but the fact that it was followed to a
“T” says nothing about the method’s inherent sound-

ness. That a reputable third party certified the method
is certainly a step forward. However, unless the criteria
used to make that judgment about the strength of the
attribution method was made clear, the integrity of the
judgment regarding its soundness may be suspect. 

3. The methods used to calculate cost-benefit were
deemed to  be “scientifically sound” by a third party –
often these are rated in a “strength of evidence” system
based upon transparent criteria. This is considered the
ideal standard for peer-reviewed publications of well-
ness program impact and is the basis for a public assess-
ment of the strength of the evidence behind the claimed
cost-benefit of the wellness program.

Clearly, the strength of the evidence purporting a valid cost-
benefit becomes of central concern regardless of the validation
method used. Evidence strength can range from no relationship,
associational/correlation, a low level of causality, or a high level
of proof.  

In 2001, Aldana rated the strength of evidence in health pro-
motion articles on a five (5) level scale, based on a hierarchy of
study designs.31

A: Randomized control trials
B: Quasi-Experimental without randomization
C: Cohort (pre-experimental)
D: Trend data (correlational)
E: Experts

In 2004, Lohr et al., reviewed 121 systems for grading the
quality of studies. He found nineteen (19) systems that were
“acceptable,” with most based upon a hierarchy of study design
systems.32 In the wellness literature itself, the focus on study
design as a marker of the validity of the attribution is common.

In 2005, Pellitier rated strength of evidence on a three level
scale, based again, on study design hierarchy.33

1. Experimental design with pre- and post measures plus
a randomized control group.

2. Quasi experimental design with pre- and post measures
but nonrandomized comparison.

3. Non experimental with pre- and post outcomes but no
comparison group.

Pellitier did note that “there are caveats and limitations to all
of these studies in terms of actual research design, participation
rates, attrition, self-selection, duration of the intervention, time
intervals on follow up, publication bias, cost outcomes and/or
ROI documentation, as well as the inherent limitations of non-
experimental demonstration and pilot projects.”

In 2006, Wilson and MacDowell recommended that health
promotion studies could be reduced to two general designs,
experimental and observational, with the latter broken down
into several subcategories:34

• Experimental: The investigator has control over the
allocation and this assignment is done at the person
level or group level (this can be random assignment or
non-random assignment). ;

• Observational: There is no investigator assignment and
the unit of analysis can be by individual or group.
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- Concurrent period as reference (e.g., Participant/
Non-Participant, Case-Control studies,

- Cross-Sectional, some kinds of ecological designs)
- Prior period as reference (e.g., Pre-post, Time Series),
- Patient as own reference,  some kinds of cohort

designs),
- Benchmark as reference (including ecological designs).
(Note: the term “quasi-experimental”35 as it has been

used to refer studies with non-random assignment
or no assignment, given this scheme these could be
either observational or experimental)

Based upon these approaches (and others36), a simple rating
system is offered here as a potentially simple and useful tool.

Level 1. Rigorous: Financial outcome metrics reported in
wellness group and equivalent reference group (allocat-
ed by randomization), comparison of outcome metrics
done using appropriate statistical tests.

Level 2. Moderate: Financial outcomes reporting in well-
ness group compared to same metrics in an equivalent
reference population, chosen by technique other than
randomization.

Level 3. Simple: Financial outcome metrics compared
between pre-intervention/post-intervention (no con-
current reference population).

Level 4: Expert Opinion.
Level 5: Not known due to lack of transparency of

methodology.
It is recommended that scoring criteria be used when results

of financial benefit are analyzed. Of course, to avoid a Level 5
score, there must be a structured approach to making methods,
metrics and study design transparent.

CONCLUSION

The framework of the financial analysis of the impact of well-
ness programs can be reduced to a four step process:

1) estimate program cost (input);
2) estimate program benefit (output);
3) calculate a cost-benefit ratio;
4) provide a valid expectation of the cost-benefit of an

alternative.
To gain a better understanding of the relationship between

output (“return”) and input (“investment”), ideally one should
have the actual input and output values that were in the numer-
ator and denominator of the metrics.

However, due to business considerations, a full description
of costs is not often possible.  The next best option is to have a
detailed understanding of the components that went into pro-
gram costs.  

The method(s) used to attribute the program benefit to the
program itself should be disclosed.  

The method(s) used to provide a valid expectation should be
based on a “comparative effectiveness” method that takes into
account “threats to validity”  of these comparisons.  

Finally, the method(s) used should be judged for strength of
the evidence.
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