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Managing Manifest Diseases, But
Not Health Risks, Saved PepsiCo
Money Over Seven Years
Workplace wellness programs are increasingly popular.
Employers expect them to improve employee health and well-being, lower
medical costs, increase productivity, and reduce absenteeism. To test
whether such expectations are warranted, we evaluated the cost impact of
the lifestyle and disease management components of PepsiCo’s wellness
program, Healthy Living. We found that seven years of continuous
participation in one or both components was associated with an average
reduction of $30 in health care cost per member per month. When we
looked at each component individually, we found that the disease
management component was associated with lower costs and that the
lifestyle management component was not. We estimate disease
management to reduce health care costs by $136 per member per month,
driven by a 29 percent reduction in hospital admissions. Workplace
wellness programs may reduce health risks, delay or avoid the onset of
chronic diseases, and lower health care costs for employees with manifest
chronic disease. But employers and policy makers should not take for
granted that the lifestyle management component of such programs can
reduce health care costs or even lead to net savings.
ABSTRACT

W

orkplace health and wellness
programs are becoming an
increasingly common workplace benefit in the United
States. The recently published RAND Workplace Wellness Programs
Study found that about half of employers with
at least 50 employees and more than 90 percent
of those with more than 50,000 employees offered a wellness program in 2012.1 In general,
wellness programs screen employees and sometimes their dependents to identify health risks,
provide interventions to address health risks and
manifest disease, and promote healthy lifestyles.
A wellness program’s specific program components (for example, lifestyle management to promote healthy living habits or disease management to help employees manage a chronic
condition or illness) and interventions (for in-
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stance, on-site exercise classes) vary across employers, with larger employers more likely than
smaller employers to offer more-elaborate programs that combine a variety of components and
interventions.2
The popularity of wellness programs is driven
by employers’ expectation that the programs improve employee health and well-being, lower
medical costs, increase productivity, and reduce
absenteeism. For instance, a 2011 Automatic
Data Processing (ADP) survey of employers with
at least 1,000 employees found the four most
commonly cited reasons for offering a wellness
program to be “improve employee health,” “control health care costs,” “increase productivity,”
and “reduce absenteeism” (cited by 78 percent,
71 percent, 42 percent, and 43 percent of employers, respectively).3 Furthermore, 43 percent of
employers responding to a 2012 Deloitte survey
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said they believed that investments in wellness
programs offered high levels of value to the overall health care system per dollar spent on them.4
The popularity of wellness programs is expected to continue to grow. A 2011 Aon Hewitt
survey found that among employers without a
health improvement or wellness program,
47 percent planned to add such a program in
2012, with an additional 47 percent reporting
they may add such a program in the next three
to five years.5 Employers with programs want to
get more employees participating in them:
70 percent of employers in the Aon Hewitt survey
identified increasing use of wellness programs as
a top priority.5 The Affordable Care Act also has
several provisions to promote workplace wellness. For example, section 4303 of the act establishes a technical assistance role for the Centers
for Disease Control and Prevention to provide
tools and resources to assist employers with
planning, implementing, and evaluating wellness programs.
Employers’ optimism regarding the benefits of
wellness programs is driven by countless success
stories in the popular press and trade publications and by studies in the peer-reviewed literature that have largely concluded that wellness
programs save money and are a good bet for
employers looking to lower health care costs.
The evidence for the prevailing wisdom today—that wellness programs can reduce health
care costs and absenteeism in excess of program
costs—has been established by several reviews.6,7
Those reviews’ findings were further reinforced
by a recent meta-analysis by Katherine Baicker
and colleagues that stated that health care costs
fall by $3.27 and absenteeism costs fall by $2.73
for every dollar invested in a wellness program.8
By contrast, the recently released RAND Workplace Wellness Programs Study, which pooled
362,136 employees from five employers, found
that lifestyle management programs can achieve
improvements in risk factors, such as reductions
in smoking, and increases in healthy behavior,
such as exercise. The study, however, did not find
that lifestyle management programs achieve statistically significant reductions in health care
costs.1 Although a 2012 three-year evaluation
of the University of Minnesota’s wellness program also found no evidence that lifestyle management lowers health care costs, the study did
find the disease management component of the
program to do so.9 Neither lifestyle management
nor disease management were found to reduce
absenteeism.9
Reconciling these seemingly contradictory
findings requires not only asking, “Do wellness
programs work?” but also, “Which program components have which effects under which condi-

tions?” Such an approach is particularly important given the heterogeneity of offerings that can
be subsumed under the label “workplace wellness” and the variety of settings in which these
programs are implemented.
Against this background, we assess the impact
of two common wellness program components—
disease management to support employees with
chronic conditions and lifestyle management to
reduce employees’ health risks—on health care
cost, use, and absenteeism by individual component and for both components together.
Our study uses two baseline years and seven
program years of data from PepsiCo’s Healthy
Living program and builds upon two prior evaluations at three years into the program that
showed the overall program, but not its lifestyle
management component, was associated with
lower health care costs.10,11
We undertook our current study to determine
whether overall cost reductions were sustainable
over a longer time period and whether the lifestyle management component would begin to
contribute to the savings. To our knowledge,
our study is one of the longest evaluations of a
comprehensive wellness program to date in the
published literature.

Study Data And Methods
The PepsiCo Program PepsiCo introduced in
2003 what evolved into their Healthy Living program. Healthy Living is a wellness program made
up of numerous components that include health
risk assessments, on-site wellness events, lifestyle management, disease management, complex care management, a 24=7 nurse advice line,
and maternity management. All PepsiCo employees and their dependents can participate in the
Healthy Living program, except for the fewer
than 10 percent of employees who are enrolled
in a health maintenance organization or receive
their health coverage through their union.
Health risk assessments help employees and
their dependents understand their health status
and health risks, directing those with risks, such
as obesity and smoking, to lifestyle management
interventions consisting of mailed educational
materials, online programs, and telephonic
coaching for those with higher risk levels. In
2011 there were five distinct lifestyle management programs: weight management, nutrition
management, fitness, stress management, and
smoking cessation. Completion of a telephonic
lifestyle management program involves a series
of calls with a wellness coach over a six-month
period.
Disease management is offered to employees
with at least one of ten chronic conditions and
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focuses on improving medication adherence and
patient self-care knowledge and abilities. The ten
conditions covered by the disease management
program were asthma, coronary artery disease,
atrial fibrillation, congestive heart failure,
stroke, hyperlipidemia, hypertension, diabetes,
low back pain, and chronic obstructive pulmonary disease. Completion of a disease management program typically requires six to nine
months, during which participants have a series
of calls with a nurse that average fifteen to
twenty-five minutes per call. Completion of a
program occurs when the participant is successfully managing his or her condition.
Study Sample We selected our sample from a
pool of 67,541 unique members who were eligible for disease management or lifestyle management, or both, representing 400,657 memberyears of data. We required participants to have
at least two full years of health plan and program
data as well as one year of data prior to participation. Our sample consists of 14,555 participants in disease management, 22,880 in lifestyle
management, and 9,324 in both disease management and lifestyle management, among whom
2,610, 17,432, and 2,162 were successfully
matched to a similar eligible nonparticipant, respectively. There are a total of 22,204 matched
pairs, representing 238,724 member years. The
matched pairs in the final analytic sample have
on average 6.4 years of data.
Data We combined PepsiCo’s health and pharmacy plan claims data with Healthy Living eligibility and participation data for all employees
and dependents for the period between September 2002 and August 2011. These data cover two
baseline years (September 2002 to August 2004)
and seven program years (September 2004 to
August 2011) for the lifestyle management program and one baseline year (September 2002 to
August 2003) and eight program years (September 2003 to August 2011) for the disease management program. Our analytic sample was
restricted to employees and dependents ages
18–64 with at least two full years of enrollment
in a PepsiCo health plan and one full year of data
prior to the year in which they first participated.
Following common practice, we removed program years involving pregnancy-related care12
as well as individuals eligible for complex care
management, which targets complex, high-cost
conditions, such as terminal cancer and organ
transplants, because the course of such conditions cannot be expected to be influenced by
lifestyle or disease management.
Program costs include the vendor’s per participant per year fees for lifestyle and disease management and the health risk assessment fee per
completed survey.
126
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Employers’ optimism
regarding the benefits
of wellness programs
is driven by countless
success stories.

Analytic Approach Our analytic sample consisted of all employees and dependents who were
invited to participate in the lifestyle or disease
management components of Healthy Living. We
used those who decided to join the program as
the intervention group and those who declined
as the comparison group. Differential changes
between the groups over time were used to estimate program impact, a so-called difference-indifferences design.
To adjust for differences between participants
and nonparticipants, we used propensity score
matching based on baseline data to balance observable variables. Propensity scores were generated based on a multinomial probit model,
using the first year of data available for each
member. The dependent variable was participation in lifestyle management or disease management, or both, and the independent variables
included age, sex, being an employee, geographic region, calendar year, health plan enrollment
tenure, total health care costs, emergency department visits, hospital admissions, and comorbidities.13
One-to-one propensity score matching was
conducted with replacement, because there
were fewer nonparticipants than participants,
and was stratified by year and by program eligibility for lifestyle management or disease management, or both. After matching, regression
models were used to estimate the effects of participation in difference-in-differences on the outcomes of interest. The models included lagged
variables of program participation, adjustments
for time-varying covariates as appropriate (age,
geographic region, calendar year, and comorbidities) and individual-level fixed effects
to control for unobservable characteristics.
Measures Program eligibility represented
whether an employee was eligible and invited
for a program via a telephone invitation and
mailed letters during a given program year. Participation represented whether the eligible employee subsequently chose to participate, as
reflected in a monthly participation status indi-
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cator variable.We used two approaches to define
program participation. Aggregate participation
was specified as an indicator for any participation in lifestyle management or disease management, or both. Component-specific participation
indicators were used to capture the individual
impact of the lifestyle management and disease
management components on our outcomes. Our
outcomes of interest were defined as health care
cost per member per month, adjusted to 2012 US
dollars using the Consumer Price Index14 and
hospital admissions and emergency department
visits per 1,000 employee-years. Absenteeism
was measured based on individuals’ answers to
a question on the health risk assessment about
work days lost because of illness or injuries for
the preceding twelve months.Work days lost was
monetized by multiplying hours lost by the average hourly wage for private, goods-producing
industries ($34.14) from the Bureau of Labor
Statistics.15
Return on investment (ROI) was calculated as
the ratio of estimated reductions of health care
and absenteeism costs to program costs as outlined above over the entire seven-year intervention period.
Limitations As with all observational designs,
our study may have produced results that suffer
from bias because of unobservable differences
between intervention- and comparison-group
members. These may include differential motivation to improve health, health plan or wellness
program literacy, or work schedule issues that
make participation difficult. To minimize potential bias, we used propensity score matching to
account for observable differences between nonparticipants and participants, such as age, sex,
comorbidities, and prior health care use. We included individual-level fixed effects in our regression analyses to account for unobservable
differences that are constant over time. Thus,
to attribute our estimates to bias, one would have
to assume the existence of unobservable characteristics that vary over time and are associated
with our endpoints.
Because of a limited pool of nonparticipants,
particularly among people eligible for disease
management and those eligible for both disease
management and lifestyle management, our propensity score matching did not balance all member characteristics between our participant and
nonparticipant groups (Appendix Exhibit 1A).16
However, we controlled for such unbalanced
differences in our regression models.
PepsiCo is a large employer, and its experience
with disease management and lifestyle management programs might not be generalizable to
other organizations, particularly smaller ones.
Employers considering adopting a wellness pro-

gram should proceed with caution. Even if the
program they implement is very similar to PepsiCo’s lifestyle management and disease management components, key differences in program implementation, design, and promotion
to employees may affect results. For example,
differences in program design and implementation might affect participation and dropout
rates and intervention effects.
We did not examine health behavior outcomes,
such as exercise frequency or medication adherence.We also did not investigate program effects
on more granular endpoints, such as wellnesssensitive hospitalizations, as proposed by
Gautam Gowrisankaran and colleagues, which
may capture program effects with greater accuracy.17
Lastly, we may have overstated the true ROI
because our estimates of program component
costs were confined to vendor fees. Specifically,
we did not have information for the following
cost items that affect ROI: the cost of PepsiCo’s
program staff, the cost of employees’ time required for program participation, and any costs
generated by false positives through extended
screening.

Study Results
Looking at the lifestyle management and disease
management components as a whole, we found
participation to be associated with lower health
care costs. Exhibit 1 compares the cost trends of

Exhibit 1
Aggregate Impact Of Lifestyle Management And Disease Management On Per Member Per
Month Health Care Costs At PepsiCo, 2004–11
Nonparticipants

Participants

SOURCE Authors’ analysis of PepsiCo health plan and Healthy Living program data. NOTES Cost estimates are adjusted by demographics, comorbidities, and calendar years based on propensity score
matching and regression analyses. This exhibit assumes that members participated continuously during 2004–11; 2003 is the baseline year.
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Exhibit 2
Per Member Per Month Cost Savings At PepsiCo, By Healthy Living Program Component,
2004–11

Lifestyle management

Disease management**

Any program**

SOURCE Authors’ analysis of PepsiCo health plan and Healthy Living program data. NOTE All savings
are difference-in-differences estimates. “Lifestyle management” is the lifestyle management component; “disease management” is the disease management component; “any program” represents our
measure of aggregate participation (participation in either lifestyle management or disease management, or both). Intervals for each estimate represent 95 percent confidence intervals. ** p < 0:05

participants with those of statistically matched
nonparticipants over seven years. After the third
year of participation, differences in health care
costs become statistically significant. We found
that seven years of continuous participation was
associated with an average reduction of $30 per
member per month, or $360 annually (p < 0:01)
Exhibit 3
Return On Investment For PepsiCo’s Healthy Living Program, By Program Component, 2011

Health care
Absenteeism
Overall

Lifestyle management

Discussion

Disease management

Any program

SOURCE Authors’ analysis of PepsiCo health plan and Healthy Living program data. NOTES Program
effects are difference-in-differences estimates based on 2004–11 participation data; program costs
represent those incurred in 2011. Return on investment denotes savings for each dollar spent. For
descriptions of program components, see Exhibit 2 notes.
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(Exhibit 2).
However, when we broke down the effect on
health care cost by program component, we
found disease management but not lifestyle
management to be associated with lower costs
(Exhibit 2). We estimate disease management to
reduce costs among participants by $136 per
member per month, or $1,632 annually, driven
by a 29 percent reduction in hospital admissions (p < 0:01).
When looking at the subset of participants that
had joined both the lifestyle management and
the disease management components of the program, we estimate a reduction in health care
costs of $160 per member per month, or about
$1,920 per year (p < 0:01), and a 66 percent reduction in hospital admissions (p < 0:05).
Looking again at the lifestyle management and
disease management components as a whole, we
found participation to be associated with a reduction in self-reported absenteeism of 0.1 day,
or forty-eight minutes (in an eight-hour workday), per year (p < 0:01). This effect is driven by
lifestyle management participation, which is associated with a reduction of 0.13 day, or sixty-two
minutes (in an eight-hour work day), per year
(p < 0:01). The monetized impact of 0.10 and
0.13 day is estimated to be $28 and $35, respectively. No significant effect on absenteeism was
observed among disease management participants.
Based on our analyses, we estimate that the
lifestyle management and disease management
components returned an average of $0.48 and
$3.78, respectively, for every dollar invested
when both health care and absenteeism impacts
were included (Exhibit 3). Together, they returned $1.46 for every dollar invested. As shown
in Exhibit 3, the main driver of the positive ROI is
the reduction in health care costs associated with
disease management participation.

J a n u a ry 201 4

We estimate the impact of a disease and lifestyle
management program and find that disease
management is associated with decreased health
care costs and net savings after seven years—a
result that confirms our previous analysis of this
program after three years.10 Participation in lifestyle management interventions is associated
with a small decrease in absenteeism but has
no statistically significant effect on health care
costs. These findings are not necessarily surprising: As with any preventive intervention, it is
often easier to achieve cost savings in people
with higher baseline spending, as we found to
be the case among disease management participants. Interestingly, the disease management
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participants who also joined the lifestyle management program experienced significantly
higher savings, which suggests that proper targeting can improve the financial performance of
lifestyle management programs.
Our findings are consistent with two recent
publications. The RAND Workplace Wellness
Programs Study, which is the largest evaluation
of workplace wellness programs conducted to
date, found lifestyle management participation
to produce no statistically significant reduction
in health care costs.1 A 2012 evaluation conducted by John Nyman and colleagues of the
lifestyle management and disease management
components of the University of Minnesota’s
wellness program used an approach similar to
that of our study and found the two components
together to generate an overall ROI of 1.76—
quite similar to our ROI of 1.46.9 Additionally,
the authors found the savings to be driven entirely by the program’s disease management
component, with none generated by the lifestyle
management component, further mirroring our
results.9 Collectively, these findings cast doubt
on the widely held belief in a strong business case
for lifestyle management that is often supported
by the above meta-analysis of Baicker and colleagues.8
To investigate why several recent studies came
to a different conclusion than those of the wellness programs meta-analysis, we closely reviewed the seven papers that Baicker and colleagues analyzed. First, five papers looked at
programs that operated more than twenty years
ago,18–22 a time in which smoking was permitted
in offices23 and statins were just emerging.24
These factors make it likely that the gains from
lifestyle management interventions were higher
twenty years ago than they are today. Second, the
studies have a variety of methodological weaknesses, such as a lack of statistical controls for
health status;18–22,25 a lack of adjustment for concomitant participation in disease management;26 and data limitations, such as imputation
of costs from self-reported use.22 Lastly, the
included populations are not easily generalizable—one study was of retirees21 and another
was of 1,000 small-town city employees.18
Because of the long latency between reduction
of risk factors and avoided onset of chronic disease, it is possible that longer follow-up is required to detect savings, but it appears unlikely
that the lifestyle management component of
Healthy Living will ever be able to fully offset
its cost, particularly when all net program costs
incurred to date are considered. A recent analysis
by Howard Bolnick and colleagues estimated
that lowering modifiable risk factors to their
theoretical minima would reduce health care

costs of an average working-age adult by 18.4 percent.27 In other words, under perfect conditions,
a lifestyle management program could save $876
per person per year, on average, using the 2012
average cost of coverage in the United States.28–30
However, even effective programs obviously cannot achieve the complete elimination of avoidable health risks. As data from the RAND Workplace Wellness Programs Study show, programs
managed to keep a quarter of smokers off nicotine and increased the share of normal-weight
participants from 21 percent to 33 percent after
three years.1 From these numbers, we estimate
that programs can realize about 10–25 percent of
the theoretically possible cost savings, or $88–
$219 per year and participant, which roughly
corresponds to the $157 average annual savings
estimate from the RAND study. Average annual
cost per lifestyle management program participant for PepsiCo’s program was in line with the
$144 reported by Baicker and colleagues.1,8 Together, these estimates suggest that well-executed lifestyle management programs may be approximately cost-neutral.
A lack of financial return does not imply that
lifestyle management cannot create value. Our
study finds a significant effect on absenteeism,
and both the RAND Workplace Wellness Programs Study and a recent systematic review
showed statistically significant and clinically
meaningful improvements in certain health
risks among program participants, even though
one needs to caution that most of the evidence so
far has been generated from a limited set of committed employers and may have limited generalizability.31 At the same time, wellness programs
may have unintended consequences in the form
of overdiagnosis and overtreatment.32–34
Further, ADP employer survey data suggest
that economic outcomes are not the only reason
employers offer wellness programs: The most
common reason is to improve employee health,
with “attract and retain talent” and “maintain or
increase benefit offerings” also offered as key
reasons.3
Our and other recent results have several implications for employers, researchers, and policy
makers. First, the current evidence suggests that
blanket claims of “wellness saves money” are not
warranted, and it underscores that any program
evaluation needs to be scrutinized to understand
its results. Readers should ask which features the
program offered, what their respective contribution to the outcomes was, whether an appropriate comparison strategy was used, and how the
results should be interpreted in light of the comparison strategy. For example, the most recent
evaluation of Johnson & Johnson’s Live for Life
program compared the medical cost experience
J a n u a ry 201 4
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Return on investment
Together, the lifestyle
management and disease
management components
of Healthy Living returned
an average of $1.46 for
every dollar invested.
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of Johnson & Johnson employees with the experience of statistically matched employees in similar firms and found annual increases to be
3.7 percent lower among Johnson & Johnson
employees.12 This evaluation’s design does imply
that Johnson & Johnson’s overall health and
wellness strategy is successful, but its comparison strategy compares Johnson & Johnson employees to similar employees in other firms. In
contrast to our analysis, which compares program participants and statistically matched nonparticipants within one firm, the Johnson &
Johnson evaluation cannot parse out whether
individual components of the company’s wellness program or other company characteristics,
or both, such as benefits design, hiring, workplace policies,35,36 and corporate culture, are driving the results, which makes it difficult for readers to use such results for wellness program
decision making.
Second, employers need to align program configuration with their objectives. If the primary
objective is cost control, they should focus on
interventions for higher-risk employees, such
as those with multiple risk factors or manifest
chronic disease. Conversely, if the objective is to
improve workforce health, investment in evidence-based lifestyle management programs
may be warranted.1
Third, employers need to carefully consider
the total cost of a program before deciding what
to offer and which vendor to use. For example,
the Centers for Disease Control and Prevention is
advocating greater use of awareness campaigns
and wellness events as more cost-effective approaches than individual coaching.37 Recently
issued federal rules38 allow employers to tie substantial incentives to wellness program partici-

Employers need to
carefully consider the
total cost of a
program before
deciding what to offer
and which vendor to
use.

pation and control of risk factors.39 Given their
magnitude, such incentives can quickly change
an employer’s cost-benefit calculation. As a matter of public policy, we will need to understand
what proportions of the savings to employers
stem from true improvements in health and what
proportions are the result of cost shifting to employees with health risks.40

Conclusion
Workplace wellness programs have the potential
to reduce health risks and to delay or avoid the
onset of chronic diseases as well as to reduce
health care cost in employees with manifest
chronic disease. But employers and policy makers should not take for granted that the lifestyle
management component of such programs can
reduce health care costs or even lead to net savings. ▪

The findings in this article were
previously presented at the
AcademyHealth 2013 Annual Research
Meeting, Baltimore, Maryland, June 23–
25, 2013. Funding was provided by
PepsiCo.
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