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Abstract. Workplace wellness programs have become increasingly common in the United States,
although there is not yet consensus regarding the ability of such programs to improve employees’
health and reduce healthcare costs. In this paper, we study a program offered by a large US employer
that provides substantial financial incentives directly tied to employees’ health. The program has a
high participation rate among eligible employees, around 80%, and we analyze data on the first four
years of the program, linked to healthcare claims. We document robust improvements in employee
health, and a correlation between certain health improvements and reductions in healthcare cost.
Despite the latter association, we cannot find direct evidence causally linking program participation
to reduced healthcare costs, although it seems plausible that such a relationship will arise over longer
horizons.
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1 Introduction

Workplace wellness programs have become an important tool for insurers, employers, and policy-
makers to combat rising healthcare costs. These programs stem from the idea that encouraging
working individuals to adopt a healthier lifestyle is a “win-win” strategy. Wellness programs have
the potential to lead to better health for the individuals involved, translate to improved labor pro-
ductivity, and reduce healthcare costs which have increased far faster than inflation over the last
several decades.

Although some form of wellness program is offered by the majority of large employers in the
United States (see Mattke et al. (2013) for a comprehensive review), there is not yet clear consensus
as to the impact of such programs, or as to which program design features are most effective.!
While the potential for cost saving appears large (Bolnick et al., 2013) and some studies suggest
that wellness programs are associated with cost savings (Ozminkowski et al., 2002; Caloyeras et al.,
2014; Baicker et al., 2010), others do not find a significant effect on cost (Aldana et al., 2005) or
worry that such programs shift costs onto less healthy employees (Horwitz et al., 2013). On March
23, 2010, President Obama endorsed a provision created to encourage employers to implement more
substantial standard-based wellness programs.

In this paper, we add to the existing evidence by exploiting rich administrative data from a
large US employer which has been a pioneer in designing and implementing a workplace wellness
program. The employer introduced its wellness program in late 2008. The program is innovative
in its design and offers large financial incentives. A central feature of the program is that financial
incentives are directly linked to employees’ health. Through its workplace wellness program, the
employer provides its employees strong financial incentives to pass specific health standards.

We describe the employer’s workplace wellness program and the financial incentives, as well as
our data, in Section 2. The program tracks five common health measures once a year — Body Mass
Index (BMI), blood pressure, cholesterol, glucose, and nicotine. Our data contain administrative
records for all eligible employees (and their program eligible dependents), as well as annual health
measures for all program participants, and health insurance claim-level data for most individuals.
We use data from the first four years of the program (2009-2012), covering more than 20,000

participants per year. Participation rates among eligible individuals are higher than in most other

171% of large firms with 200 or more employees with health benefits offer programs to help employees stop smoking,
68% offer lifestyle or behavioral coaching, and 61% offer programs to help employees lose weight. 81% of large firms
report offering at least one of these three programs (Claxton et al., 2015).



programs. Perhaps the most unique feature of the program is its incentive structure. While
most employers offer participation payments for employees, the employer we examine ties financial
incentives directly to biometric measurements, offering up to $1,000 per year for individuals who
do well on all metrics. The financial rewards (paid in the form of insurance premium discounts)
can be eliminated entirely for individuals who fail all screenings.

In Section 3 we use a variety of empirical approaches to document a robust year-to-year improve-
ment in each measured biometric for program participants. This complements findings reported
in Fu et al. (2016) for the same employer.? There are two empirical challenges in attempting
to attribute causal interpretation to the findings described above. First, participation in the pro-
gram is voluntary, although internal advertising, benefits sessions, and the financial incentives lead
to relatively high participation rates of 75-85% among eligible individuals. Second, health mea-
sures are only available for program participants during their participating years, so cannot be
assessed against non-participants. While there is no perfect way to circumvent these challenges, we
use external data to provide some benchmarks for comparison, which generally supports a causal
interpretation.

Section 4 relates these health improvements to healthcare cost and utilization. Using a simple
difference-in-differences specification, we do not find clear evidence that program participation
is associated with lower healthcare cost, at least over the first four years of the program. In
fact, we find some evidence for higher healthcare cost over the first two years. However, we do
present evidence that health improvements in terms of BMI and blood pressure (but not in terms
of cholesterol and glucose) are associated with lower healthcare utilization and cost, as well as
suggestive evidence that the program triggers individuals to start treating (or adhere better) to
their blood pressure and cholesterol reducing drugs.

In the final section we summarize our findings and conclude. Overall, while we do not find
clear evidence that healthcare cost has declined as a result of the wellness program, our overall
conclusion is quite positive. Participating employees appear healthier, and this will likely make
them more productive and perhaps even cheaper in the longer run, regardless of the shorter run

cost-benefit analysis.

2 A related finding is reported by Cawley and Price (2013), who document a response by employees to financial
incentives associated with weight loss.



2 Setting and Data

The Employer’s Workplace Wellness Program The employer’s workplace wellness program
in its current form was first implemented for the calendar year 2009, and has continued throughout
our sample period with small changes from year to year. All non-union employees are eligible for the
program, as well as their spouses if they are covered (as dependents) by the employer’s employer-
provided health insurance. Participation in the program is voluntary, and has been around 75-85%
among all eligible individuals.

As is typical in many employer-provided wellness programs, program participation requires
individuals to take an annual confidential health screening and have its results reported to the
program administration.®> The screening can either be taken in a doctor’s office, with the results
transmitted to the company, or more commonly the program organizes and advertises pre-scheduled
on-site events in which individuals could participate in the health screening session in their job
location.

The health screening session takes about 15-30 minutes, and involves measuring five distinct
health metrics, and a subsequent optional consultation with a health professional. The five health
metrics are Body Mass Index (BMI), blood pressure, cholesterol, glucose, and smoking. Each is
associated with a pass/fail outcome. Passing standards are based on standard health guidelines,
with some leeway relative to the National Institutes of Health (NIH) recommendations.

BMI is the ratio of the individual’s weight (in kilograms) to the square of her height (in meters),
with a BMI of 30 or below considered a passing result.* Blood pressure is measured using systolic
and diastolic mmHg readings, with passing result requiring that the reading is both below 140
(systolic) and below 90 (diastolic). Cholesterol is measured by total cholesterol, with values below
220 mg/dL considered a passing result.” To pass the glucose test (which started in 2010), glucose
must be below 116 mg/dL, and to check for smoking individuals had to obtain a negative result on

a nicotine test.’

350% of large firms with 200 or more employees with health benefits offer or require employees to complete an
annual biometric screening (Claxton et al., 2015).

1Pregnant women automatically pass. Individuals with high BMI results could also pass the BMI metric by
showing a 10% reduction in BMI in the subsequent year, even if the BMI is still above 30. Alternatively, individuals
whose weight is high due to muscles buildup can elect to pass the BMI metric with waist circumference measure that
is less than 40 (for males) or 35 (for females) inches.

®This is effective on 2011 and later. Cholesterol measurement did not take place in 2009, and in 2010 the
requirements for a passing result was more stringent (HDL has to be greater than 40 mg/dL, LDL to be less than
130 mg/dL, and Triglyceride less than 200 mg/dL).

®The nicotine test result is binary, and the pass rate for those who take it is close to 100%, so we do not use this
test throughout the analysis.



To the extent that financial incentives exist, the typical wellness programs provide such incen-
tives by rewarding program participation. One of the unique features of the workplace wellness
program at the employer we study is that the financial incentives to participants are large and are
directly linked to successful test results. Each passing result on a biometric comes with a financial
reward: a 3.00 to 5.50 dollar premium reduction in the weekly health insurance premium. These
incentives can add up across five tests and a full calendar year to approximately 1,000 dollars per
individual (or 2,000 dollars per household with two participating adults). Moreover, the program
provides even stronger incentives to individuals who are less healthy. If an individual improves
her health and meets the passing standard one year after having missed it in the prior year, she
can receive a rebate for the measure retrospectively, so in such situations financial incentives are

doubled. Appendix A provides complete details of the program rules.

Data Our data include annual information on all the eligible employees and spouses over five
years (2008-2012), starting in the year before the start of the wellness program, and covering the
first four years in which the program has been in place. In addition to the health measures that
are available for all program participants, we also obtained administrative data on the employees’
(and dependents) health insurance and pharmaceutical drug insurance claims for employees who
are enrolled in the employer’s PPO health insurance plan.

Table 1 presents summary statistics. Our initial, full sample — summarized in column (1) —
consists of all individuals who were eligible for the workplace wellness program; that is, all non-
union employees and their spouses who were covered by the employer’s employer-provided health
insurance. This sample consists of 115,805 individual-years that represent 41,590 unique individuals,
of which 30,724 are employees and the rest are covered spouses. 46% of the observations are male,
the average age is 45, and the majority have been working at the company for more than 10 years,
with only 7.8% who were hired in 2009 or after. The employer has a national presence and operates
across the country, but more than half of the sample contain individuals in California, Texas, and
Oregon.

This initial sample has various elements of missing data for two primary reasons. First, health
information is missing for program non-participants as their health measures are not being recorded.
These account for 26% of the individual-years in the sample. Second, eligible individuals may opt
to enroll in a health insurance plan that is different from the employer’s PPO coverage. They

are covered by Kaiser Permanente, which is a vertically-integrated healthcare provider. It receives



capitated payments from the employer, and thus does not report back to the employer claim-level
utilization information. These individuals account for 21% of the individual-years in the original
sample.

We therefore end up working with different forms of samples, based on the specific analyses.
The “health only” sample — summarized in column (2) of Table 1 — includes all participating
individuals for whom we have health measures, the “utilization only” sample — summarized in
column (3) — includes all PPO enrollees for whom we have utilization data, and the “complete
data” sample (in column (4)) is the intersection of the two. As Table 1 shows, the samples are
reasonably similar in terms of their observables (gender, age, salary, tenure at the company, and job
location), although selection on unobservables (into the wellness program or into Kaiser coverage)

is obviously a concern, which we will address below as well as we can.

3 Health changes over time

Health trends for program participants In this section we use the “health only” sample to
explore how health changes for program participants. We start by looking at all individuals whose
health is observed over consecutive years. That is, we drop individuals who are only in the sample
for a single year or for non-consecutive years, and we treat each pair of consecutive years as a
separate observation. Thus, for example, individuals who are observed for all four years are used
to generate three different observations.

Table 2 shows the pass fail transition matrix for all consecutive year observations. As expected,
health is highly correlated over time within an individual. Individuals who pass a given test in one
year are much more likely to pass it in the subsequent year, with pass rates ranging from 91 to 94
percent conditional on passing the same test in the previous year, while pass rates are much lower
— 18 percent for BMI and 45-65 for the other metrics — for those individuals who did not pass in
the previous year.

Interestingly, Table 2 points to likely improvements in health metrics over time, as the transition
matrix is not symmetric: the rate by which individuals transition from pass to fail is significantly
lower than the rate by which they transition from fail to pass. To see this more granularly, Figure
1 presents the relationship between the health measure in a given year against the corresponding
health measure of the same individual in the previous year. Across all measures, one can observe a

clear pattern: individuals with high (worse) health metrics tend to have lower ones the year after,



and individuals with low health metric tend to have higher ones. It is important to note that
high measures are bad, but conditional on being low enough, lower measures are not necessarily
better. In this sense, Figure 1 shows a clear pattern of improvements in health. To see this, note
that we also plot the “passing threshold” in each panel of the figure, and in all panels the pattern
crosses the 45-degree line below the passing threshold (and often even below the more stringent NIH
recommendation), implying that individuals whose health metrics are too high tend to improve on
average.

The pattern described above suggests that individuals who participate in the program tend
to get healthier, at least on average, which is encouraging. Of course, this pattern doesn’t mean
necessarily that this improved health is caused by the program participation. The improvement in
health may be viewed as even more encouraging once one realizes that aging alone “should” make
many health metrics deteriorate from year to year, rather than improve. An important concern,
however, is that the pattern observed in Figure 1 merely reflects mean reversion, either in true health
or in the measurement of health. For example, a similar qualitative pattern could be generated
if health is measured with error or if one’s day-to-day health fluctuates (so a measurement in a
particular day is a noisy signal of one’s average daily health over the year).

To explore the potential importance of mean reversion and to more generally compare the pat-
tern observed by the employer we study to some other benchmarks, we have searched for other data
sets that follow individuals’ health over time, and found two publicly available data sets that may
serve as an imperfect benchmark. One is based on the Framingham Offspring Study and the other
on the Coronary Artery Risk Development in Young Adults (CARDIA) study. The Framingham
and CARDIA data sets are longitudinal studies designed to examine factors that influence the de-
velopment of cardiovascular disease. Neither data set follows individuals annually, but over a longer
time interval. The Framingham study has completed nine clinical examinations with intervals of
4-6 years between consecutive measures, while the CARDIA study has completed seven clinical
examinations with intervals of 2-5 years between consecutive measurements. Appendix B provides
more details about these data sets.

Figure 2 reports changes in BMI for Framingham, CARDIA, and workplace wellness program
participants. For Framingham Offspring, changes in BMI are calculated as BMI from clinical
examinations held in 1991-1995 minus BMI from clinical examinations held in 1987-1991. For
CARDIA, changes in BMI are calculated as BMI from clinical examinations held in 2000-2001 minus

BMI from clinical examinations held in 1995-1996. For workplace wellness program participants,



changes in BMI are calculated as BMI from program year 2012 minus BMI from program year
2009. While the populations are not fully comparable, and the gap between measurement for the
employer is slightly shorter, the pattern that emerges from Figure 2 is quite clear. It shows that
the workplace wellness program participants are more likely to reduce their BMI than Framingham
Offspring participants or CARDIA participants. CARDIA participants generally increase their
BMI by 1 to 1.5 between two examinations regardless of their BMI from previous examination,
presumably due to aging. The Framingham data shows some convergence (lower changes to BMI
for individuals whose previous measures were higher), but still shows (as in the CARDIA data)
that BMI on average increases regardless of the previous BMI measure. The employer data shows
smaller changes overall, and in particular shows that when BMI from a previous examination (three
years earlier) is greater than 30, The workplace wellness participants tend to reduce weight, whereas

Framingham Offspring participants and CARDIA participants gain weight.

Differential health trends by participation duration An important limitation in our analy-
sis is that we only observe health measures for individuals who participate in the program. There-
fore, even if program participation was exogenous — and it is obviously unlikely to be the case — we
do not have a way to compare health outcomes to a control group of non-participants, as for these
individuals health measures are not observed. As a way to come closer to a comparable control
group, in this section we compare pass rates of individuals who participated in the program for four
years to pass rates of those who newly became eligible and participated in the program for the first
time in 2012, the last year in our data. The idea behind the empirical strategy is that employees
who were eligible for four years and employees who newly became eligible are comparable — both
represent individuals who elected to participate in the program — except that the former group
were exposed to the program for a significantly longer period (four years relative to only one).
Furthermore, we can try to control for employee’s decision to participate by looking at employees
who have always participated to newly eligible employees who participated, so the comparison is
across individuals who always participated in the program when they were eligible.

Table 3 cross tabulates the number of participation years against the number of eligibility years
for individuals in our “complete data” sample. Our strategy is to compare health metrics in the
“elpl” cell — that is, individuals who were eligible only in 2012 and participated in the program in
that year — to “edp4” individuals who were eligible to participate in all four years (2009-2012) and

participated in all years. There are 1,347 in the former group and 6,989 in the latter, and as shown



in Table 3 it is notable that the full participation rates are similar: the 1,347 “elpl” individuals
constitute 56 percent of the individuals who were eligible, and the “e4p4” individuals constitute
53 percent of the individuals who were eligible in all years, perhaps suggesting that selection into
participation in both groups is similar.

To take advantage of this variation, we compare pass rates for each health metric across the two

groups, after controlling for year and age fixed effects. That is, we estimate the following regression

Passl} = iy + 01 + B+ Deapa + €it, (1)

where §; indicates year fixed effects, x;; is a vector of age fixed effects, and Despa equals 1 if an
individual was part of the group that was eligible for four years and participated for four years,
and equals 0 if an individual was eligible for one year and participated for one year. We estimate
this regression separately for each health metric, and separately for men and women. The results
are reported in Table 4 and suggest that those who participated for four years are more likely to
pass in 2012 than those who newly became eligible in 2012. The quantitative effects are quite large.
Pass rates are approximately 5 percent higher for women across all metrics, and the differences are
even larger among men for some of the metrics (e.g., 15 percent higher pass rates for cholesterol

among men who participated all years).

Responses to changes in the magnitude of financial incentives In an alternative approach,
we use the variation in incentive amounts to examine how individuals respond to financial incentives.
The hypothesis is that people will respond more to greater incentives, and if they do, it seems likely
that the program itself, which relies on financial incentives, improves health. In this analysis, we
focus only on BMI and blood pressure because both these metrics were introduced in the first year
of its workplace wellness program (2009) and testing standards remained unchanged throughout
the observation period. Appendix Table A2 reports the year-to-year changes in financial incentives.
The incentives depend on which PPO plan the individual was enrolled in, which we unfortunately
do not observe. For both plans, the weekly incentive amounts have changed from year to year, both
up and down, for administrative reasons that are unlikely to be associated with underlying health.
Although the exact incentive amounts differ across the two plans, incentive amounts have changed
similarly for both plans. To take advantage of this variation, we use the incentives associated with
the higher coverage PPO plan (“Choice Fund 1), which covered more individuals. For individuals

enrolled in this plan, passing BMI implied a benefit of 6 dollars per week in 2009 and 2010, but



only 4 dollars in 2011, and 5.50 dollars in 2011. Similarly, passing blood pressure implied a benefit
of only 1.50 dollars in 2009, 4 dollars in 2010 and 2011, and 3 dollars in 2012.

Using the variation in incentive amounts, we estimate

Passimt = o + 8- Wlnt + 0y + 0t + it (2)

where the dependent variable is equal to one if an individual ¢ passed health measure m in program
year t. 0,, and §; are, respectively, health measure and year fixed effects, and «; represents individ-
ual fixed effects. W I;,: is the weekly incentive amount associated with passing health measure m
in year t, and 3 is the main coefficient of interest. We estimate this regression using all individual-
year observations in the “complete data” sample. The average passing rate in the sample is 0.80
(across BMI and BP metrics), and we estimate an effect of 0.012 (standard error of 0.001). That
is, every dollar in increased financial benefits (per week) is associated with a statistically significant

1.2 percentage points (approximately 1.5 percent) higher pass rates.

4 Associated changes in healthcare expenditure

An important motivation for wellness programs across the country is the premise that beyond the
obvious and indirect benefits associated with healthier workforce, there are also potential direct
benefits in the form of lower medical healthcare expenditure, which would more directly translate
to cost savings for employers. In this section, we use the employer’s healthcare claims to provide
evidence that relates health measures to healthcare expenditure.

The basic fact that in the cross section healthier individuals spend, on average, less on healthcare
than sicker individuals is widely documented,” and in Appendix Figure Al we present a similar
pattern in the context of our data. It may be less obvious that relatively short-run improvements in
health translate to lower medical spending. To explore this in the context of our data, we estimate

the following equation
log(1 4+ MedExpy) = o; + ¢ + - Healthiy + €4, (3)

where Health represents an individual health measure in a given year, and «; and §; represent

individual and year fixed effects. The dependent variable is the (logarithm of) total medical ex-

"See, e.g., Pronk et al. (1999), Sturm (2002), Wee et al. (2005), Finkelstein et al. (2009, 2010), and Hammond
and Levine (2010).



penditure of individual 4 in year ¢, which we obtain by aggregating all of the individual’s (who is
covered by one of employer’s PPO health plans) claims. We estimate this regression separately for
each health measure, and the parameter of interest (8 is identified off variation in health measures
for a given individual over time. Table 5 presents the results. Interestingly, the results suggest
that reductions in BMI and blood pressure are associated with non-trivial reductions in healthcare
spending, while changes in glucose and cholesterol measurements do not appear to systematically
correlate with healthcare expenditure. For example, the estimates suggest that a one point reduc-
tion in BMI — which is approximately a three kilogram reduction in weight for most individuals —
is associated with more than a 1.5% reduction in expected medical costs.

Moreover, because healthcare expenditure data is available for all employees (and their depen-
dents) who enrolled in employer’s PPO health plan, we can also report a “reduced form” estimate of
the overall effect of the employer’s workplace wellness program on healthcare expenditure. Specif-

ically, we estimate the following regression

2012
log(1 + MedExp;y) = a; + 0 + Z B - Participation;s + €;t, (4)
t=2009

where Participation;; is a dummy variable that is equal to one if individual ¢ participated in the
program in year ¢ and zero otherwise. We again use individual and time fixed effects. Identification
is primarily driven by incorporating into the data observations on 2008 healthcare spending, at
which point individuals have yet to participate in the program. We also obtain identification from
the less frequent occasion in which eligible employees enroll in the program later or drop off. This
variation is obviously imperfect, so any attempt to attribute causal interpretation to the estimated
coefficients should be cautioned. With this caveat in mind, the results, presented in Figure 3,
suggest that initially (2009 and 2010) program participation is in fact associated with increased
healthcare expenditure, but later the healthcare expenditure declines to levels that are at or below
the pre-program spending levels. One reasonable (in our view) interpretation of these results is
that initially the workplace wellness program causes individuals to pay more attention to their
health than before and incur certain healthcare expenditure, such as additional tests or preventive
medication, that increases healthcare cost. However, in the longer run such increased expenditure

improves one’s health and individuals thus reduce their (curative) spending.
There are multiple ways by which an individual could go about improving health measures,

ranging from lifestyle and dietary changes to taking prescribed medications. Of the four health
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measures that are being used in the program, two — blood pressure and cholesterol — have a very
easy ramification: preventive medication (see, e.g., Krousel-Wood et al., 2004; Cholesterol Treat-
ment Trialist, 2008). Blood pressure drugs are quite effective in reducing one’s blood pressure and
anti-cholesterol drugs are effective in reducing one’s cholesterol level. Figure 4 shows the overall
improvement in these two health measures during the course of the sample, with noticeable decline
in the higher end of the spectrum. Consistent with preventive drugs playing a role in these improve-
ments, Figure 5 plots the timing of blood pressure and anti-cholesterol drug purchases, separately
for individuals who passed and failed the screening. The figure clearly shows that the timing of
drug purchase is not at all associated with the screening date for those individuals who passed
the screening, presumably because such individuals are taking care of their blood pressure and/or
cholesterol condition regularly. Yet, for individuals who failed the screening, we see a clear pattern
where they are much more likely to take preventive drugs after the screening relative to before,
validating that the screening either alerts individuals to their previously undiagnosed condition or

nudges them toward adherence.

5 Conclusions

In this paper we evaluated the impact of a novel wellness program of a large US employer. We
find robust evidence that health biometrics improved for program participants, and that these
improvements — at least for BMI and blood pressure — are associated with reduced healthcare cost
and utilization. We do not find clear causal evidence for an overall cost saving.

As wellness programs have spread, there is increasing interest and debate about their efficacy.
This paper adds an additional data point in attempting to assess whether these programs do in
fact improve employee health and reduce healthcare costs. We do not find clear evidence for overall
cost reduction; however, it is possible this objective should get less consideration in the short run.
As we documented in Section 4, healthcare costs initially may rise with additional screening, and
in fact we observe an increase in the use of preventive medication with the program. At the same
time, preventive care may imply a healthier workforce, improved productivity, and eventually lower
costs. Assessing the longer run impact of wellness programs is an important avenue for future work
(although would require data from a different employer as the specific program we studied in this

paper was recently discontinued).
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Appendix A: Complete details of the Employer’s Workplace Well-
ness Program

Eligible participants can participate in any or all of the health measures they choose. Receiving
incentive discounts for one passing measure is not contingent upon participation or meeting stan-
dards for other measures. The program’s details regarding pass standards and incentive structure
have slightly changed during each program year.

Appendix Table A1 summarizes passing standards for each measure and year (2009-2012). BMI
is the ratio of the individual’s weight (in kilograms) to the square of her height (in meters), with a
BMI of 30 or below considered a passing result. Alternatively, individuals can pass the BMI metric
with waist circumference measure that is less than 40 (for males) or 35 (for females) inches. Blood
pressure is measured using systolic and diastolic mmHg readings, with passing result requiring that
the reading is both below 140 (systolic) and 90 (diastolic). In 2009, cholesterol testing was only
required of those in a “high risk” demographic group. Those at “low risk” received the cholesterol
incentive by filling out a documentation form. Cholesterol and Glucose measurements started in
2010, and passing standards for Cholesterol and Glucose have been relaxed by the employer in
2011. In 2010, individuals had to pass both Cholesterol and Glucose standards to receive financial
incentives.

For each health measure participants passes, individuals receive financial incentives as shown
in Appendix Table A2. Because the law regulates incentive amounts based on medical plan’s costs,
there are two different incentive schemes which depend on the individual’s choice of PPO health
plan. If an employee does not pass a test, they can receive incentives retroactively by re-testing and
meeting the standard the following year. For those who do not meet the BMI standard, they can
also reduce their body weight by 10 percent or more in the subsequent year and pass the screening
tests (even if the new weight does not meet the standard).

In 2010, an auto-pass system was introduced where if individuals passed all five biometrics by
satisfying the NIH recommended levels, which are more stringent than the employer’s (see Figure
1), individuals will not have to test again in the subsequent year and will automatically receive
financial incentives for the subsequent year. The auto-pass requirements were as follows: BMI
between 18.5 and 24.9, blood pressure less than 120/80, total cholesterol less than 200, glucose less
than 100, and negative nicotine test.

Health screenings take place during the fall open enrollment period, and the financial incentive is
applied to the following year’s health insurance premium. Employees are informed about screening
opportunities via a home mailer and postings on the company intranet. Employees also have access
to an online benefits portal where screening details, scheduling dates, and deadlines are accessible.
Health screenings can be done through on-site workplace screening, submission of results through
independent labs or personal physicians, or a testing kit mailed to the employee’s home. A waiver
can be submitted by individuals with special medical conditions in which it would be medically
inadvisable or unreasonably difficult to satisfy the standard, such as pregnancy and Type 1 diabetes.
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Appendix B: Additional details about the CARDIA and Framing-
ham data sets

CARDIA. The Coronary Artery Risk Development in Young Adults Study (CARDIA) is a study
examining the development and determinants of clinical and subclinical cardiovascular disease and
its risk factors. It began in 1985-1986 with a group of 5,115 black and white men and women
aged 18-30 years. The participants were selected so that there would be approximately the same
number of people in subgroups (of race, gender, education, and age) in each of 4 centers: Birm-
ingham, AL; Chicago, IL; Minneapolis, MN; and Oakland, CA. These same participants were
asked to participate in follow-up examinations. The study has completed seven clinical exam-
inations with intervals of 2-5 years between consecutive measurements. Exam 5 held in 1995-
1996 and included 3,883 individuals. Exam 6 held in 2000-2001 and included 3,627 individuals.
3,322 individuals aged 32-49 (mean age 40) participated in both Exam 5 and Exam 6 to get
their BMI measured in both exams. The changes in BMI from Exam 5 to 6 provide bench-
marks to compare BMI patterns observed at the employer. Additional details are available at
https://www.nhlbi.nih.gov /research/resources/obesity /population/cardia.htm.

Framingham. The objectives of the Framingham Offspring Study are to study the incidence
and prevalence of cardiovascular disease (CVD) and its risk factors. The original Framingham
study began in 1948 with 5,209 adult subjects from Framingham, MA. With the aging of the Fram-
ingham cohort and with interest in familiar aggregation and heritability, a new cohort consisting
of the offspring of the original cohort was sampled. Spouses of offspring were also included. This
new sample, begun in 1971, constituted a second generation of participants, permitted new assess-
ment of risk factors and outcomes, and provided a resource for the genetic analyses which were
yet to come. The Framingham Offspring Study include 5,124 men and women, ages 5-70 years
at entry consisting of offspring of the original Framingham cohort. By 2014, the study has com-
pleted nine clinical examinations with intervals of 4-6 years between consecutive measures. Exam
4 held in 1987-1991 and included 3,903 individuals. Exam 5 held in 1991-1995 and included 3,683
individuals. 3,506 individuals aged 28-76 (mean age 51) participated in both Exam 4 and Exam
5 to get their BMI measured in both exams. The changes in BMI from Exam 4 to 5 provide
benchmarks to compare BMI patterns observed at the employer. Additional details are available
at https://biolincc.nhlbi.nih.gov/studies/framoffspring.

Appendix C: Additional details on the anti-cholesterol and blood
pressure prescription drug claims analysis

We use individuals’ prescription drug claims to describe the timing of blood pressure and anti-
cholesterol medication claims. To identify blood pressure and anti-cholesterol medication, we used
the list of common medications used to treat high blood pressure (http://www.webmd.com/drugs/condition-
1432-High%20Blood %20Pressure%20%20Hypertension%20.aspx) and common medications used to
treat high cholesterol (http://www.webmd.com/drugs/condition-701-High%20cholesterol%20%20
Hypercholesterolemia%?20.aspx), respectively. We then use label names included in the prescrip-
tion drug claims to identify blood pressure and anti-cholesterol medication.

The prescription drug claims data cover 1,948,794 drug claims made by 45,903 unique individuals
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(employees and their spouses) in 2008-2012. The drug claims include a total of 302,220 blood
pressure drug claims made by 14,041 unique individuals and 139,092 anti-cholesterol drug claims
made by 9,313 unique individuals.

We observe the date of each biometric examination and the date of drug purchase. To study
the timing of blood pressure medication claims, we examine when individuals get their blood pres-
sure purchased relative to their blood pressure examination date. We examine blood pressure drug
purchases that took place between 240 days before and 240 days after the 2009 blood pressure
examination. Observations are 36,897 blood pressure drug purchases made by 3,322 unique indi-
viduals who participated in blood pressure examination in 2009. Among these 3,322 individuals,
2,450 unique individuals passed blood pressure examination in 2009 and made 27,051 blood pres-
sure drug purchases (240 days before and after the examination). The remaining 872 individuals
failed blood pressure screening and made 9,846 blood pressure drug purchases.

To examine the timing of cholesterol drug medication claims, we examine cholesterol drug pur-
chases that took place between 240 days before and 240 days after the 2011 cholesterol examination.
Cholesterol measurements started in 2010, and cholesterol became an independent biometric start-
ing 2012. (In 2010, individuals had to pass both Cholesterol and Glucose standards to receive
financial incentives.) We observe 21,031 anti-cholesterol drug purchases (made between 240 days
before and after the cholesterol examination) made by 2,611 unique individuals who participated in
cholesterol screening in 2011. Among these 2,611 individuals, 2,168 individuals passed the screen-
ing and made 18,704 anti-cholesterol drug purchases (240 days before and after the examination),
while the remaining 443 individuals failed the cholesterol screening and made 2,327 cholesterol
corresponding drug purchases.
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Figure 1: Year-to-year health measures test results
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Figure plots (thick black lines) predictions from kernel regression of a health indicator in one year on the same
health indicator the year before, using all available observations on the same person in consecutive years. Each panel
presents one type of test. All panels show the 45-degree line, two vertical lines at the employer passing threshold and

the (lower) NIH recommended level, and the underlying distribution of year t-1 values (dashed gray).
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Figure 2: Comparison of workplace wellness participants to other populations
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Figure shows the estimated change in BMI from one examination to the next examination, estimated using a local
polynomial regression plotted against BMI from the previous examination. For CARDIA, previous BMI indicates
BMI from examinations held in 1995-1996, and new BMI indicates BMI from examinations held in 2000-2001. For
Framingham, previous BMI indicates BMI from examinations held in 1987-1991, and new BMI indicates BMI from
examinations held in 1991-1995. For workplace wellness program participants, previous BMI indicates BMI from
examinations held in program year 2009, and new BMI indicates BMI from examinations held in program year 2012.

See Appendix B for more details on the CARDIA and Framingham data sets.
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Figure 3: Relationship between program participation and healthcare expenditure

Coefficient on program participation

Figure plots estimated coefficients and 95 percent confidence interval of 3; from estimating equation (4). Observations
are individual-years in the “utilization only” sample, but also include observations from year 2008, the last year before
the program started. There is a total of 109,288 individual-years observations (18,135 from 2008 and 91,153 from
2009-2012), covering 32,939 unique individuals.
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Figure 4: Improvements in blood pressure and cholesterol measures over time
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Figure plots kernel densities of the cross-sectional distribution of systolic (top left), diastolic (top right), and total

cholesterol (bottom), for each year (recall that cholesterol screening began in 2010). Observations are all individual-

years in the “health only” sample that were measured. Measurements are missing for some individuals who auto-

passed by passing all five metrics by satisfying NIH standards in the previous year or received an exemption. We

dropped observations below the 0.5th percentile and above the 99.5th percentiles. The vertical lines shows the passing

threshold, above which an individual fails. The sample includes 77,958 individual-years observations (32,142 unique

individuals) for systolic, 77,921 (32,116) for diastolic, and 54,892 (26,722) for cholesterol.
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Figure 5: The timing of preventive drug purchasing and screening results
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Figure presents the distribution of the timing of preventive drug purchasing around the screening date. The top
panel shows results for blood pressure screening (and blood pressure medications) in 2009, and the bottom panel
shows results for cholesterol screening (and anti-cholesterol drugs) in 2011. The key variable is the difference between
the drug purchase and the screening date, with negative (positive) numbers reflect purchases that occurred before
(after) the screening. Appendix C provides more details on the data construction. In both panels, the black bars
present (normalized) frequency for those individuals who failed the screening, while the gray bars repeat the analysis

for those who passed.
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Table 1: Summary statistics

FullBample "Health@®nly" "Utilization@®nly" "Complete@lata"
(1) (2) (3) (4)
Observations
Individual®ears 115,805 85,673 91,153 61,021
Uniquelindividuals 41,590 34,212 32,939 24,640
Unique®mployees 30,724 26,059 24,030 18,667
Demographic@nformation*
Male 0.46 0.45 0.46 0.45
Age’Havergae) 45.15 44.74 45.86 45.56
Agedstd.@eviation) 11.78 11.75 11.53 11.30
Salary@average,@AnZ000) 58.43 61.95 58.87 61.95
Salary@std.@eviation) 37.32 38.20 37.14 38.20
Year®fthirefaverage) 1997.6 1996.8 1997.3 1996.8
Sharebhired@n2009®rHater 0.078 0.056 0.064 0.056
State@®f@mployment
CA 0.23 0.23 0.19 0.19
X 0.17 0.17 0.20 0.20
OR 0.16 0.16 0.16 0.16
Other 0.44 0.44 0.45 0.45
Health@xpenditure
AnnualfHealthBpending 5,117 4,865
Std.Dev. 19,668 17,911
Annual@rugfRX)Bpending 789 947
Std.m@ev. 3,159 3,079
Passing®ates
BMI 0.76 0.75
BP 0.85 0.85
Cholesterol§201022012) 0.69 0.69
Glucose{2010R2012) 0.57 0.56

Observations@re@rom®2009:2012.F HealthBnly"Bampledncludes@ll@ndividuals@vho@articipateddn®he@rogramihat®ear.
"Utilization®nly"Bamplelncludes@ll@ndividuals@nrolled@n@®ne®f@he@ompany's®POmptions®hatFear.?lComplete@ata"Bample
includes@ndividualears@vhoBatisfytboth@riteriabove.
*BgendZender@nformationds@vailableFor@veryone.®therAnformationds@nissing@orBomelindividuals.Balary@ndthire
informationdstased®n®2,116,%2,788,775,712,@nd3%2,788AnRachBample,@espectively.Aocationfstate)@nformationdsthased@n
68,534,8,534,8,854,And@8,854@nREachBample,@espectively.
B\Thererefl28AndividualsBvhose@gels®B5+but®he@xact@geds@inknown.@Vefisef 0Forthesefndividuals@oRalculate@he
summary@tatistics.

22



Table 2: Year-to-year pass rates

BMI Pass@n®ear® Faildn®ear Blood®ressure Pass@n{eard@ Faildn®ear®
Pass@n®earrl 35,360 2,236 Pass@n®earkl 37,972 3,849
0.94 0.06 0.91 0.09
Failln®ear@zl 1,983 8,777 Fail@n®ear@zl 4,185 2,350
0.18 0.82 0.64 0.36

Cholesterol PassAn®ear FailAn®ear Glucose PassAn®eart Faildn®ear
Pass@n®eardrl 19,229 1,927 Pass@n®earrl 13,046 788
(actual®tandards) 0.91 0.09 (actual®tandards) 0.94 0.06
Faildn{ear@zl 6,141 4,287 Faildn®ear@zl 15,096 2,654
(actual®tandards) 0.59 0.41 (actual®tandards) 0.85 0.15
PassAn®ear@kl 22,034 2,317 PassAn®ear@EL 26,152 1,571
(2011Btandards) 0.90 0.10 (2011Btandards) 0.94 0.06
Faildn®year@rl 3,336 3,897 Faildn®ear@rl 1,990 1,871
(2011Btandards) 0.46 0.54 (2011Btandards) 0.52 0.48

Tables@resent@®bservation@ounts@n@achellfsharestbelow@he@ounts).BAn@®bservationds@ndndividual®bbserved®ver@wo
consecutive@ears.BAnfAndividual@vholsBbserved®verhree@®rFour@onsecutivedears@sA@ncludedzsR2BrEB,Eespectively,@nultiple
observations.holesterolEnd@Glucose@neasurementBartedd@n010@nly,End@assing@tandards@vere@elaxeddn2011,Bo@veeport
abovelpassing@atesbased®nither@ctualBtandardbrihe@elaxed®2011@tandards.
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Table 3: Participation rates for eligible individuals

Number@®fiearsligible

1 2 3 4 Total
0 1,038 649 1,012 1,668 4,367
k5 0.44 0.33 0.24 0.13 0.20
[g+]
s . 1,347 420 478 1,241 3,486
= 0.56 0.22 0.11 0.09 0.16
& X 877 619 1,291 2,787
gr 0.45 0.15 0.10 0.13
[y
@ 5 2,157 1,978 4,135
é 0.51 0.15 0.19
= A 6,989 6,989
0.53 0.32
Total 2,385 1,946 4,266 13,167 21,764
1.00 1.00 1.00 1.00 1.00

Table@presents@hemumber®fAndividuals@n@ach@elldsharesibelow®heRounts).Bample
restricted®@ofndividuals@n@®hellcomplete@lata"Bample@vho@vereligibleForGarticipation

in2012.

24



Table 4: Comparison across short-run and long-run program exposure

Dep. Variable: Pass in ...

BMI BP Choles. Glucose
1) (2) (3) 4)
Males
e 0.051 0.038 0.111 0.069
Four®ear participation
(0.018) (0.017) (0.020) (0.013)
Mean of dependent variable 0.80 0.84 0.70 0.60
R squared 0.008 0.016 0.136 0.681
N (individual®ears) 13,253 13,253 10,091 10,091
N (unique individuals) 3,767 3,767 3,767 3,767
Females
e 0.042 0.046 0.034 0.031
Four®ear participation
(0.017) (0.012) (0.017) (0.009)
Mean of dependent variable 0.78 0.91 0.76 0.63
R squared 0.006 0.026 0.057 0.788
N (individual@ears) 16,050 16,050 12,223 12,223
N (unique individuals) 4,569 4,569 4,569 4,569

Sample@estricted®o®hel,347@ndividuals@vho@vereiligible@n®2012@E&nd@articipatedd@n@he@rogram
that@ear,Eand@&he®,989@ndividuals@vho@vereRligibleor@lIHourdears§2009E2012)@nd@articipated
in@llHorFourears.holesterol@nd@Glucose@neasurementBartedd@n@2010®nly.AnEddditionEo®he
reported®oefficient,®ach@egressionfincludesearfixed@ffects@ndindividual@gedixed@ffects.
Standard@rrorsfn@arantheses.
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Table 5: The relationship between health measures changes and healthcare expenditure

Dep. Variable: Log(medical expenditure + 1)

BMI
BP{ESystolic)
BPEDiastolic)
Cholesterol

Glucose

Mean®bf@lependent@ariable
N (individual@ears)
N (unique individuals)

0.0174

(0.0074)

6.20
55,373
23,562

0.0036
(0.0012)
0.0043
(0.0017)
0.0010
(0.0007)
(0.0003
(0.0014)
6.21 6.21 6.23 6.22
55,974 55,909 39,234 39,232
23,737 23,718 19,667 19,650

Table@eports@oefficients@ndBtandard@rrors@in@arentheses)dromegressingog(annual
medical@xpenditure+1)@BnRachBbiometricBneasureBeparately.@bservations@redndividual@
yearsn&hel complete@ata"BampleRestricted®@odndividuals@hoot®heirtiometrics
measured.BiometricBneasurements@rednissingdorBomelindividuals@vhoutolkpassediy
passing@llfive@netricsiyBatisfyingNIHBtandardsd@n®he@reviousFearrideceived
exemptions.ForEachiometric,Ave@roppedibservationsielowhe®.5th@ercentile@nd
above®9.5th@ercentiles.holesterol@nd&lucose@neasurementBarted@n2010&@nly.An
adddition®ohe@eported@oefficient,Bach@egressiondncludes@ndividualfixed@®ffectsEnd
yearfixed@ffects.Btandard@®rrors@Ere@lustered@tEhelndividualdevel.
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Appendix Figure Al: Relationship between BMI and health expenditure
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Figure plots predictions from kernel regression of log(yearly medical expenditure + 1) on BMI, separately for men and
women. The dashed lines show the 95 percent confidence intervals and the vertical dotted line show the employer’s
passing standard (of 30). Observations are individual-years in the “complete data” sample for individuals who
got their BMI measured. BMI measurements are missing for some individuals who auto-passed by passing all five
metrics by satisfying NIH standards in the previous year or received an exemption (e.g., due to pregnancy). We
dropped observations with BMI below the 0.5th percentile and above 99.5th percentiles. The sample includes 55,373

individual-year observations, consisting of 10,892 unique men individuals and 12,670 unique women.
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Appendix Table Al: Passing standards in the Health Measure program, 2009-2012

BMI Alternative

Program Y ear BMI L Blood Pressure Cholesterol Glucose Nicotine

(waist circumference)
<40inches(men) < .

2009 <30 35 inches (women) < 140/90 mmHg ] Bl Negative Result

HDL > 40 mg/dL &

<40inches(men) < LDL < 130 mg/dL & . .

2010 <30 35 inches (women) < 140/90 mmHg Triglyceride < 200 <116 mg/dL Negative Result

mg/dL*

<40inches(men) < Tota Cholesterol® < )

2011 <30 35 inches (women) < 140/90 mmHg 220 mg/dL <116 mg/dL Negative Result

H N
2012 <30 <d0inches(men) < _ . yg0mmpg 1O Choleseraln< 6 gL Negative Result

35 inches (women)

220 mg/dL

TableBhowskassing@tandardsor@achthealth@neasure. BMIGsEheRatio®f@hedndividual'siveightdinilograms)@okheBquare®fthertheightin@neters).
Alternatively,Andividuals@an@ass®heBM IEnetricAvith@vaist@ircumference@neasure.Blood@ressureds@neasuredisingBystolicind@iastolicBnmHg&eadings.An
2009,holesterolesting@vas®nlyequired®fthosedn@E high@isk"@lemographic@roup.fThose@t lowisk"#eceived®@he®holesterol@ncentivetbydilling®utz
documentation@orm.ECholesterol@ndiGlucose@neasurementBtarted@n2010®nly,EindBassingBtandardsBvere®elaxed@n@011.

*@n(2010Andividualsthad@o@assoth@holsterol@nd@lucose®o@eceivelncentives@ssociated@ith@ither®fthe@wo.

AFotal®holsterolds@qual@oA DLBEDLE&riglycerides/5.
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Appendix Table A2: Financial incentives associated with passing

BMI BP Choles. Glucose Nicotine

PPO@nrollees@nihoice@Fundd

2009 6 1.5 EI3] EI3] 6
2010 6 4 4 4 6
2011 4 4 4 4 4
2012 5.5 3 3 3 5.5
PPORnrollees@nhoiceFundadl
2009 3 0.75 EI3] El] 3
2010 5 2.5 2.5 2.5 5
2011 3 3 3 3 3
2012 4.5 2 2 2 4.5

TableBhowsAncentiveBmountsqin@urrentZUS,Berfveek).fTheirstibanelBhows@he
weeklydncentiveseceiveddifpassed)dbydndividuals@nrolleddni Choice@Fundd"dthe
higher@overage@®POGhealthBblan)@BndBecond@anelBhowsEhel@veekly@ncentives@eceived
by@ndividuals@nrolled@n® ChoiceFunddl"Hthe@oweroverage®POthealthiplan).AVeRo
not@®bserve@vhich@PORnroleestreldn,but@Burlinderstanding@s®hat®he@najority@f
individuals@vere®overed@byhoiceFundd.
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