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Financial Analysis

An Evaluation of the Well at Dell Health
Management Program: Health Risk Change and
Financial Return on Investment
Shirley Musich, PhD; Tre’ McCalister, EdD; Sara Wang, PhD; Kevin Hawkins, PhD
Abstract
Purpose. To investigate the effectiveness of the Well at Dell comprehensive health management
program in delivering health care and productivity cost savings relative to program investment (i.e.,
return on investment).
Design. A quasi-experimental design was used to quantify the financial impact of the program
and nonexperimental pre-post design to evaluate change in health risks.
Setting. Ongoing worksite health management program implemented across multiple U.S.
locations.
Subjects. Subjects were 24,651 employees with continuous medical enrollment in 2010–2011
who were eligible for 2011 health management programming.
Intervention. Incentive-driven, outcomes-based multicomponent corporate health management
program including health risk appraisal (HRA)/wellness, lifestyle management, and disease
management coaching programs.
Measures. Medical, pharmacy, and short-term disability pre/post expenditure trends adjusted for
demographics, health status, and baseline costs. Self-reported health risks from repeat HRA
completers.
Analysis. Propensity score–weighted and multivariate regression–adjusted comparison of baseline
to post trends in health care expenditures and productivity costs for program participants and
nonparticipants (i.e., difference in difference) relative to programmatic investment.
Results. The Well at Dell program achieved an overall return on investment of 2.48 in 2011.
Most of the savings were realized from the HRA/wellness component of the program. Cost savings
were supported with high participation and significant health risk improvement.
Conclusion. An incentive-driven, well-managed comprehensive corporate health management
program can continue to achieve significant health improvement while promoting health care
and productivity cost savings in an employee population. (Am J Health Promot 2015;29[3]:
147–157.)
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PURPOSE
Employers offer health management
programs as a defined strategy to
improve employee health, mitigate
rising health care costs, enhance employee morale and satisfaction, and
increase productivity.1 A 2013 national
employer survey by the Kaiser Foundation found that 77% of employers
offering health care benefits also
sponsored at least one wellness program.2 Given their popularity, and the
advent of lower-cost online wellness
programs, health management programs have increasingly migrated to
midsized and small employers.3
The value of health management
programs to employers has been demonstrated in a long history of research
that has consistently documented that
health risks in a population are associated with increased health care costs4–11
and that well-designed programs can
reduce health risks and consequently
improve the health of individuals.12,13
Furthermore, as health risks change,
health care costs tend to follow those
changes—as health risks are reduced,
health care costs are reduced, and as
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health risks increase, health care costs
increase.14–23
Although the general components
of comprehensive health management
programs have been well established,
the design, implementation, engagement strategies, communications,
worksite cultures, organizational environment, industry types, program
management, and outcomes differ
across corporations. Furthermore, no
single program design can be expected
to be effective across all organizations.
Consequently, measurement and evaluation strategies are essential in documenting the specific success metrics
associated with a given program so that
program administrators can address
any issues or concerns in a timely
manner. Success metrics may differ
because of organizational goals or
management priorities, but metrics
often include engagement goals,
health outcomes, employee satisfaction, and/or more stringent medical
and productivity cost outcomes. Return-on-investment (ROI) evaluations
remain the gold standard in assessing
the value and effectiveness of health
management programs; however, only
about 25% of midsized (50–999 employees) and 22% of large (1000þ
employees) employers1 actually perform these analytics. Among employers
who report doing ROI analysis, varying
levels of methodological rigor could
include internal evaluations and health
management vendor evaluations as
well as third-party evaluations. Only
about 9% of large (500þ employees)
employers and 16% of jumbo (20,000þ
employees) employers report employing impartial third-party vendors to
complete their program ROI analyses.
Published ROI evaluations tend to
focus on implementation and early
years of corporate programs (e.g., years
1–4). Successful programs have typically achieved ROIs within a range of
1.65 to 4.72 within 2 to 4 years, that is,
savings of $1.65 to $4.72 for each dollar
invested in health management programs.24–28 Fewer studies document
ROIs for ongoing programs beyond
the early years.29 Despite several decades of research attempting to quantify the costs and benefits of health
management programs, confusion
about the economic benefit of these
programs persists.30 The scientific lit-
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erature suffers from little standardization in terms of the program
components tested, varying quality of
methodological approaches, and inconsistent definitions of control
groups.31 Furthermore, because most
studies are quasi-experimental, selection bias associated with program
participation remains a key confounding factor often not addressed across
research studies, thus limiting the
generalizability of study results.
Dell implemented a comprehensive
health management program called
‘‘Well at Dell’’ in 2004. From initiation,
measurement and evaluation strategies
were integrated into the program
design. Annual updates of key outcome metrics of success were prioritized by Dell’s health management
strategy and design team to focus on
program engagement, population
health improvement, measures of program impact, and annual documentation of cost outcomes (i.e., ROI). In
the present study, we focused on one
specific year (2011) to demonstrate
how Dell utilized their measurement
and evaluation strategy within their
ongoing program. Results with the
most recent possible program outcomes were then leveraged to guide
decision making in maintaining the
continued effectiveness of the program.
The purpose of this present study
was to evaluate the overall Well at Dell
program with an emphasis on the
financial impact (i.e., ROI) of the Dell
program components: health risk appraisal (HRA)/wellness, lifestyle management (LM) coaching, and disease
management (DM) coaching. In addition, participation rates and health risk
changes over time were examined.

METHODS
Design
This quasi-experimental study focused on calculating the financial
impact associated with an ongoing
corporate health management program relative to programmatic investment (i.e., ROI). A difference-indifference (DID) design compared pre
to post combined medical, pharmacy
and short-term disability cost trends for
HRA/wellness, LM health coaching,
and DM coaching program partici-

pants compared to respective eligible
but nonparticipant subgroups by program. Although Dell offers program
opportunities to spouses and domestic
partners, this evaluation focused on
employees only. Employees have the
most direct exposure to the programmatic and communications opportunities provided by the program design
and thus are the truest test of the
financial outcomes potentially associated with the program.
Participants included employees
who completed an HRA, those enrolled in LM coaching, and those
enrolled in DM coaching programs.
Nonparticipant subgroups included,
respectively, employees who did not
complete the HRA, those who met
health risk criteria for health coaching
(LM) but did not enroll, and those
who met chronic condition criteria for
DM programs (e.g., diabetes, cardiovascular artery disease [CAD], congestive heart failure [CHF], or back pain)
but did not enroll. Separate evaluations were performed for each of these
programs.
Net medical, pharmacy, and shortterm disability expenditures included
payments by Dell for its self-insured
medical plans and disability programs.
Short-term disability expenditures accounted for about 5% of total Dell
medical/pharmacy/disability payments. Consequently, a total medical/
pharmacy/disability expenditure outcome was utilized because disability
payments were too low to be analyzed
separately. Expenditures for employee
copayments and deductibles were not
included because these expenditures
were not directly relevant to the
corporate ROI focus on this evaluation.
A secondary study utilized a nonexperimental pre-post evaluation of
health risk changes over time among
repeat HRA participants. Health outcomes for 12 health risks as well as
overall health status changes were
measured for those employees who
completed at least two HRAs over a 4year period (2009–2012) with no additional control group.
Sample
The primary study population focused on 24,651 Dell employees with at
least 6 months of continuous medical
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enrollment in the pre period and at
least 6 months of continuous medical
enrollment post–program participation. Additionally, employees must
have been eligible for the Well at Dell
health management programs during
the 2011 program year, nonpregnant,
and between the ages of 18 and 64
years. Outliers were removed at the
99th percentile to provide equalized
distributions of medical expenditures
for program participant and nonparticipant subgroups.
Of those employees meeting the
eligibility criteria, 49% (N ¼ 12,037)
participated in the HRA program that
included additional wellness activities.
Of those completing an HRA, 28% (N
¼ 6869) met health risk criteria for LM
coaching (70% enrolled; N ¼ 4818).
For DM, 16% (N ¼ 4003) of employees
met chronic condition criteria for
diabetes, CAD, CHF, or back pain and
were eligible for DM coaching (21%
enrolled; N ¼ 850). An integrated
database was created for the purposes
of the financial impact analyses utilizing medical plan eligibility, medical
and pharmacy claims, short-term disability claims, completed HRA surveys,
LM eligibility and enrollment files, and
DM eligibility and enrollment files.
A secondary study population consisted of repeat HRA completers to
provide supporting information on
changes in 12 individual health risks
and overall health status over time.
This sample consisted of 19,662 repeat
HRA completers between the year 2009
(initiation of current outcomes-based
incentive program) to 2012 (the last
year in which data were available).
Employees had to have been active
employees for a minimum of 6 months
of benefits eligibility within each calendar year and had to have completed
at least two HRAs during the 4-year
period. Evidence of health improvement during this general time period
was used as a supporting mechanism
for measured financial outcomes.
Measures
Determinants of Health Care and ShortTerm Disability Costs. Health care expenditures were calculated in U.S.
dollars for each eligible employee,
including all inpatient, outpatient,
professional, and pharmacy costs, for
at least 6 months and up to 12 months
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prior to the participation index date
and for at least 6 months and up to 12
months after the participation index
date. Short-term disability expenditures were treated similarly. All costs
were adjusted to 2011 dollars using the
medical care services component in
the Consumer Price Index.
Covariates. Covariates were included to
adjust for other factors that may
influence the selection bias often
associated with participation. These
covariates included measures of demographics, health status, and other
characteristics taken from health plan
eligibility and claims files. Demographic variables included measures of
the participant’s age category, gender,
and location. Region of the United
States was based on zip codes and
assigned as South or Other. Employee
tenure (in years) was included to
control for years of exposure to the
Dell health management programs
(i.e., long-term employees vs. newly
hired/acquired employees). Insurance
plan type was classified as preferred
provider organization or other. Participation in other programs during 2011
and program participation in the 2010
pre period were also included as
control variables (i.e., HRA/wellness,
LM, or DM), as was the number of
available months in the pre period.
Health status covariates were measured from claims data and included
the calculated Charlson Comorbidity
Index32 (CCI), Psychiatric Diagnostic
Group (PDG) score,33 and the annual
number of emergency room visits and
inpatient admissions. The CCI is a
measure of the risk of 1-year all-cause
mortality attributable to selected comorbidities that has also been shown
to be highly predictive of morbidity
and health care expenditures. The
PDG score includes validated PDGs
analogous to major diagnostic groups
in the diagnostic-related group system
but provides better classification of
individuals with substance abuse and/
or mental health disorders. Differences
in covariates between participants and
nonparticipants were tested with v2
tests for categorical variables or Student’s t-tests for continuous variables.
Health Risks and Health Status. As
supporting evidence to the 2011 ROI
calculations, health risk changes (by

individual health risks and overall
health status) were measured using
repeat HRA completers from 2009 to
2012. The validated HRA survey (internal documentation) was administered annually online and included
234 questions about lifestyle and behavioral health risks, biometric factors,
chronic conditions, and stages of behavioral change. All survey responses
were self-reported; however, values
from biometric screenings were utilized if measured, as occurred in about
10% of respondents. Twelve health
risks were categorized as high risk or
low risk: alcohol (.7 drinks/wk),
blood pressure (120/80 mm Hg),
cholesterol (200 mg/dL), depression
(symptoms or self-reported), glucose
(.100 mg/dL, fasting), high density
lipoprotein cholesterol (,40 mg/dL),
nutrition (,4 servings fruits/vegetables or 2 servings fat), health perception (fair or poor), physical activity
(,3 times/wk), stress (self-reported
impact on health), tobacco (current
smoker), and weight (body mass index
25). Of note, those considered high
risk for the risk change evaluation
included both moderate and high
severity categories for each individual
health risk. Based on the number of
risk factors where the respondent was
at high health risk, individuals were
subsequently grouped into the following overall risk status levels: high risk
(five or more health risks), medium
risk (three to four health risks), and
low risk (zero to two health risks).
Intervention
The Well at Dell program is a
comprehensive health management
program with core components of
HRA/year-round health promotion
and wellness campaigns and LM and
DM coaching. The HRA program
included the online survey designed to
accurately assess health status and
provide feedback and associated online resources, health promotion tailored messaging, and quarterly
wellness campaigns to promote and
maintain healthy behaviors. Other
wellness activities were also available
across work locations: biometric and
other health screenings, on-site flu
shots, on-site fitness centers at selected
locations, personalized wellness communications, and on-site health chal-
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lenges. Lifestyle coaching was provided
for all participants and targeted for
those who met preselected health risk
criteria (about 30% of HRA participants). Incentives encouraged enrollment and completion of the 12-month
program.
DM programs targeted those who
self-reported diabetes, heart disease,
and/or back pain on the HRA, as well
as those who were identified from
high-cost medical/pharmacy claims or
predictive modeling for those at risk to
develop high costs for these conditions. Those enrolled in DM programs
were encouraged to improve management of their respective conditions as
well as associated lifestyle behaviors.
The DM program design promoted
continued participation across years
with periodic telephonic contacts. Dell
encouraged sustained participant engagement in the health management
programs through a comprehensive
communications strategy employing
year-round, multichannel communications as well as campaigns in their
physical facilities to encourage physical
activity and promotion of healthy
eating choices throughout all cafes,
vending, and catering menus.
Participants were asked to receive an
annual physical or attend on-site annual health screenings to ‘‘know their
numbers’’ and input their biometric
numbers when completing the HRA.
Depending on the results of their
survey and current risk status, eligible
participants fell into three categories.
These included (1) those who met
Dell’s annual health goals for weight,
blood pressure, tobacco use, and
physical activity and thus qualified for
reduced medical premiums; (2) those
who missed the goals and were subsequently invited to work with an on-site
or telephonic health coach and to
demonstrate progress toward the
health goal(s) they missed to qualify
for reduced medical premiums; and
(3) those who chose not to engage in
programs and paid higher medical
premiums.
Over recent years, Dell has experienced significant growth, largely because of multiple geographically
diverse acquisitions. The impact on the
company’s population health has been
significant with new populations joining Dell, often bringing with them
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unidentified or unmanaged health
risks and higher demographic risk
factors (age, gender, and family size).
Program strategies to engage newly
acquired employees and spouses have
been key to maintaining stable program outcomes over time, further
emphasizing the need for annual
evaluations that track progress on
programmatic processes (e.g., engagement rates of subgroups, health improvement of new participants, or
monitoring population health).
Analysis
Propensity Score Weighting. Propensity
score weighting was used to adjust for
potential selection bias often associated with participation in health management programs to enhance the
generalizability of these findings to the
broader Dell employee population.
The propensity score adjustment process utilized available information
about the demographic, socioeconomic, and health status variables described
above that could potentially influence
program participation. This information was used to estimate the underlying probability of HRA/wellness, LM,
or DM participation for each individual, and then used that estimated
probability to create a weighting variable applied to the data from those
who chose not to participate in those
respective programs, to make them
better resemble all eligible employees.
The utility of propensity score models
to adjust for external validity threats is
described elsewhere.34,35
Regression Modeling. Weighting was
used to eliminate most of the statistical
differences between program participants and nonparticipants. However,
any remaining differences in demographic, socioeconomic, and health
status variables were adjusted for using
exponential conditional mean regression models as a final adjustment prior
to the comparison of the cost trends
from pre to post for participants and
nonparticipants.36 Differences in the
weighted health care/disability cost
trends between participants and nonparticipants (i.e., DID) were then
calculated.
Program Costs. Program costs associated
with the Well at Dell health management program included the following

categories: vendors (HRA/online resources, LM coaching programs, and
DM coaching program), on-site programming (e.g., biometric screening
and health challenges), and annual
program evaluation. Biometric screening, on-site vendor staff time, and
other wellness communications costs
were included with the HRA program
(i.e., wellness). Per-participant program costs associated with each programmatic area were calculated by
distributing expenditures across the
number of unique participants (e.g.,
HRA/wellness, LM or DM coaching)
or eligible employees (e.g., online
communications or program evaluation). Total per-participant costs for
the HRA/wellness, LM, and DM programs included direct vendor costs
plus a share of communications and
annual evaluation costs. Incentives
have been integrated into Dell’s benefit design and were cost neutral so were
not included as part of program costs.
Calculating ROI Ratios. Propensity
score–weighted, regression-adjusted
differences in average per member per
year (pmpy) pre/post cost trends
between participants and nonparticipants were calculated for HRA/wellness, LM, and DM programs separately.
Total savings/losses were then calculated by multiplying pmpy DIDs by the
number of available years of post–
index-date follow-up.
For the program cost denominator
of the ROI ratio, per-participant costs
for each respective program were
multiplied by the number of participants in the ROI analysis to provide the
total program cost denominator for
the HRA/wellness, LM, and DM programs. Overall, the Well at Dell program ROI was calculated by combining
annual cost savings/losses for the three
programs divided by the combined
program costs.
Changes in Health Risks Over Time.
Changes in individual health risks as
well as movement between the low
(zero to two health risks), medium
(three to four health risks), or high
(five or more health risks) risk status
categories over time were measured
among repeat HRA participants.
Changes in the percentages of high
health risks and/or health status were
documented from the initial HRA to
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Table 1
Unweighted and Propensity Score–Weighted HRA/Wellness Participants and Nonparticipants*
Unweighted
Participant
(n ¼ 12,037)
Mean or %

Nonparticipant
(n ¼ 12,614)
Mean or %

41.9
23.3
38.3
28.9
9.6

Age, mean, y
18–34,
35–44,
45–54,
55–64,

%
%
%
%

Propensity Score–Weighted

p

Participant
(n ¼ 12,037)
Mean or %

Nonparticipant
(n ¼ 12,614)
Mean or %

p

41.3

,0.0001

41.7

41.4

0.07

27.0
36.0
26.9
10.1

,0.0001

25.4
37.0
27.8
9.8

25.8
36.8
27.7
9.7

0.92

27.6

25.7

0.001

26.6

27.0

0.48

78.6

68.4

,0.0001

73.5

73.6

0.89

75.4

64.6

,0.0001

72.2

68.1

,0.0001

99.6

97.9

,0.0001

99.5

98.3

,0.0001

11.98
10.85

11.13
10.78

,0.0001
,0.0001

11.98
10.84

11.21
10.79

,0.0001
,0.0001

0.21
85.8
14.2

0.18
87.8
12.2

,0.0001
,0.0001
,0.0001

0.20
86.8
13.2

0.19
86.9
13.1

0.55
0.83
0.83

0.05

0.05

0.05

0.81

Gender, %
Female
Location, %
South
Health plan, %
UHC
Plan type, %
PPO
Follow-up period, mean, mo
Pre period
Post period
Charlson Comorbidity Index, %
0
1
Psychiatric Diagnostic Group, %
No (score ¼ 0)
Yes (score  1)
IP admissions, %
ER visits, %

0.05

0.05

95.5
4.6
2.0
9.0

95.0
5.0
1.8
9.8

0.09
0.09
0.19
0.04

95.2
4.8
1.9
9.5

95.2
4.8
1.9
9.4

0.99
0.99
0.92
0.81

100.0
30.2
4.9

0.0
13.7
2.4

,0.0001
,0.0001
,0.0001

100.0
24.8
3.8

0.0
19.1
3.7

,0.0001
,0.0001
0.77

90.9
15.6
3.7
7.85
2772.48

0.0
2.8
1.4
6.02
2228.76

,0.0001
,0.0001
,0.0001
,0.0001
,0.0001

90.1
9.1
2.6
7.61
2557.92

0.0
9.2
2.6
6.14
2449.32

,0.0001
0.74
0.76
,0.0001
0.17

Other program participation, %
HRA
LM
DM
Previous year (2010) participation, %
HRA
LM
DM
Years of tenure
Baseline costs (pmpy), $

* HRA indicates health risk appraisal; UHC, UnitedHealthcare health plan; PPO, preferred provider organization; IP, inpatient admission; ER,
emergency room visit; LM, lifestyle coaching; DM, disease management coaching; and pmpy, per member per year.

the latest HRA from 2009 to 2012. The
significance of changes in health risks
or health status over time was tested
using McNemar’s v2 test.

RESULTS
Tables 1, 2, and 3 provide the
descriptive statistics for the HRA/wellness, LM coaching, and DM coaching
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participant and eligible nonparticipant
subgroups. Participant and nonparticipant comparisons for each covariate
are presented as unweighted and then
propensity score–weighted results.
Most of the statistical differences were
eliminated or minimized with the
propensity score weighting for each of
the programs. Subsequent regression
adjustments of pre/post cost trends of

participants and nonparticipants controlled for any remaining statistical
differences prior to calculating differences in the trends. Overall, the ROI
study sample of 24,651 represented
over 70% of Dell’s 2011 active employee population. Employees were on
average 73% male, with an average age
of 42 years. Most (73%) lived in the
South region of the United States and
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Table 2
Unweighted and Propensity Score–Weighted Lifestyle Management Participants and Nonparticipants*
Unweighted

Propensity Score–Weighted

Mean or %
Participant
(n ¼ 4818)
Age, mean, y
18–34,
35–44,
45–54,
55–64,

%
%
%
%

Mean or %

Nonparticipant
(n ¼ 2051)

p

Participant
(n ¼ 4818)

Nonparticipant
(n ¼ 2051)

p

41.5

42.3

0.004

41.6

41.4

0.40

24.5
39.0
27.3
9.2

24.3
35.5
27.5
12.8

,0.0001

24.9
38.4
26.8
10.0

25.2
38.4
26.4
10.0

0.99

27.3

29.0

0.17

28.3

29.0

0.55

75.8

77.3

0.18

76.3

76.7

0.78

71.3

73.8

0.03

71.6

73.7

0.07

99.1

98.8

0.25

99.2

98.9

0.25

11.6
10.7

11.5
10.9

0.83
,0.0001

11.6
10.7

11.6
10.9

0.83
,0.0001

Gender, %
Female
Location, %
South
Health plan, %
UHC
Plan type, %
PPO
Follow-up period, mean, mo
Pre period
Post period
Charlson Comorbidity Index, %
¼0
1

0.16
88.9
11.1

Psychiatric Diagnostic Group, %
No (score ¼ 0)
Yes (score  1)
IP admissions, %
ER visits, %

0.05

0.52
66.0
34.0
0.06

,0.0001
,0.0001
,0.0001
0.13

0.24
83.0
17.1
0.05

0.27
82.3
17.8
0.05

0.09
0.48
0.48
0.88

95.3
4.7
1.9
9.4

94.4
5.6
3.8
12.3

0.13
0.13
,0.0001
,0.0001

94.7
5.3
2.6
10.4

94.9
5.1
2.6
10.5

0.78
0.78
0.95
0.94

72.8
100.0
2.6

74.8
0.0
18.5

0.08

71.9
100.0
5.2

76.3
0.0
8.6

,0.0001

63.8
44.4
1.8
6.96
2627.76

60.5
0.0
13.8
7.10
4482.96

62.3
44.0
4.4
6.99
3084.72

62.7
0.0
5.2
7.01
3298.32

0.79

Other program participation, %
HRA
LM
DM

,0.0001

,0.0001

Previous year participation (2010), %
HRA
LM
DM
Years of tenure
Baseline costs (pmpy), $

0.01
,0.0001
0.30
,0.0001

0.17
0.89
0.31

* UHC indicates UnitedHealthcare health plan; PPO, preferred provider organization; IP, inpatient admission; ER, emergency room visit; HRA, health
risk appraisal; LM, lifestyle coaching; DM, disease management coaching; and pmpy, per member per year.

were enrolled in a health plan provided by UnitedHealthcare insurance
company (70%).
Table 4 provides the results of the
descriptive propensity score weighted
and the regression-adjusted propensity
score weighted pmpy DIDs by program
component. The HRA/wellness component generated a significant $483.84
pmpy medical/disability savings (p ,
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.0001). The LM and DM coaching
programs realized losses ($75.96 pmpy
and $1163.88 pmpy, respectively) but
those differences were not statistically
significant (p ¼ .78 and p ¼ .24,
respectively).
Table 5 shows the ROI calculations
for each of the program components.
The overall ROI of the program was
calculated as the sum of total savings/

losses for the three program components ($4.0 million) divided by the
total program costs ($1.6 million) to
give an overall program ROI of 2.48.
On a per-employee basis, average
overall annual program medical and
disability savings were $226.63 from an
overall program investment of $91.46
per participant.
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Table 3
Unweighted and Propensity Score–Weighted Disease Management Participants and Nonparticipants*
Unweighted

Propensity Score–Weighted

Mean or %

Age, mean, y
18–34
35–44
45–54
55–64

Mean or %

Participant
(n ¼ 850)

Nonparticipant
(n ¼ 4818)

p

Participant
(n ¼ 850)

Nonparticipant
(n ¼ 4818)

p

47.1

43.4

,0.0001

44.4

44.2

0.57

10.1
29.1
35.9
24.9

15.7
40.3
33.5
10.5

,0.0001

13.5
39.2
33.7
13.6

14.5
38.0
34.0
13.5

0.87

29.7

28.2

0.40

28.8

28.6

0.92

72.9

82.3

,0.0001

80.0

80.6

0.73

70.9

76.2

0.002

75.8

74.6

0.48

99.5

99.5

0.89

99.2

99.5

0.18

11.85
11.28

11.88
11.52

0.40
,0.0001

11.85
11.35

11.87
11.49

0.56
,0.0001

0.35

,0.0001

0.48

0.58

Gender, %
Female
Location, %
South
Health plan, %
UHC
Plan type, %
PPO
Follow-up period, mean, mo
Pre period
Post period
Charlson Comorbidity Index, %
¼0
1
Psychiatric Diagnostic Group, %
No (score ¼ 0)
Yes (score  1)
IP admissions, %
ER visits, %

0.94
38.5
61.5
0.04

76.3
23.7
0.05

,0.0001
,0.0001
0.04

0.46
68.3
31.7
0.05

68.3
31.8
0.05

0.98
0.98
0.70

96.5
3.5
5.8
16.9

94.9
5.1
3.7
12.8

0.05
0.05
0.008
0.002

95.7
4.3
4.9
14.1

95.2
4.8
4.3
14.2

0.54
0.54
0.48
0.96

14.4
26.0
52.6

3.2
26.2
13.3

,0.0001
0.92
,0.0001

5.5
31.8
27.3

5.6
25.9
17.2

0.94
0.001
,0.0001

67.3
13.4
100.0

55.4
18.3
0.0

,0.0001
0.001

54.3
17.5
100.0

57.3
18.2
0.0

0.11
0.62

62.0
7.4
71.5
7.67
7241.04

50.1
8.7
0.0
8.94
4382.76

,0.0001
0.25

48.7
9.1
71.4
8.36
5211.24

52.4
8.6
0.0
8.65
5064.48

0.06
0.64

Comorbidities (DM only), %
CAD
Chronic back pain
Diabetes
Other program participation, %
HRA
LM
DM
Program participation in previous year (2010), %
HRA
LM
DM
Years of tenure
Baseline costs (pmpy), $

,0.0001
,0.0001

0.15
0.72

* UHC indicates UnitedHealthcare health plan; PPO, Preferred provider organization; IP, inpatient admission; ER, emergency room visit; CAD,
cardiovascular artery disease; HRA, health risk appraisal; LM, lifestyle coaching; DM, disease management coaching; and pmpy, per member per year.

Health risk changes are shown in
Table 6. Nine of 12 health risks tracked
demonstrated significant improvements (i.e., reduction in the number of
those at high risk) over time. The two
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most improved health risks were physical activity and nutrition. The ‘‘Know
Your Numbers’’ campaign resulted in
most employees’ being able to report
their blood pressure and cholesterol

values but also in an increase of those
at risk for hypertension. The focus on
improvements in levels of physical
activity and nutrition was associated
with decreases in those at risk for
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Table 4
Descriptive Propensity Score (PS)–Weighted and Regression-Adjusted PS-Weighted Pre to Post Cost Trend Differences
Between Participants and Nonparticipants*
HRA/Wellness
Regression-Adjusted
PS-Weighted

Lifestyle Management

Disease Management

Participant
(n ¼ 12,037)

Nonparticipant
(n ¼ 12,614)

Participant
(n ¼ 4818)

Nonparticipant
(n ¼ 2051)

Participant
(n ¼ 850)

Nonparticipant
(n ¼3153)

2549.28
2509.92
39.36
DID
483.84

2417.64
2862.12
444.48
p
,0.0001

3191.76
3251.28
59.52
DID
75.96

3337.56
3321.12
16.44
p
0.78

5323.92
6177.12
853.20
DID
1163.88

4985.16
4674.48
310.68
p
0.24

Total cost trend, $
Pre period (pmpy)
Post period (pmpy)
Post minus pre changes (pmpy)
Program savings (pmpy), $

* DID indicates difference-in-difference; HRA, health risk appraisal; and pmpy, per member per year.

weight. The percentage of smokers
decreased over time given Dell’s aggressive smoking cessation program,
tobacco-free discounts, and smoke-free
campus. Overall, those at low risk status
significantly increased by 7 percentage
points with a subsequent decrease in
those at high risk status by 4 percentage points.

DISCUSSION
Overall, the 2011 Well at Dell program achieved an ROI of 2.48 (i.e.,
$226.63 medical and disability savings
from a $91.46 program investment per
participant) with associated high participation and significant health improvement over the time period.
Documented risk reduction and low
risk maintenance provided a mechanism for the estimated program savings.13,22,23 These results confirm that a
well-managed, long-running health
management program (8 years since
inception) can continue to augment
population health and to generate

medical and disability cost savings
among program participants. The Well
at Dell program incorporated measurement and evaluation into their
program design from the initiation of
the program, and Dell continues to
leverage annually updated results to
maximize the effectiveness and efficiency of their program in a proactive
manner.
In our analysis, most of the savings
were realized from HRA/wellness participants. The annual DID savings of
$483.84 for this program were within
range of a similar analysis of an HRA/
wellness program that achieved
$727.80 annual DID medical savings in
the second year of a comprehensive
health management program.28 Overall annual savings of $226.63 per
participant for the Dell program were
generally in agreement with other
published ROI studies with updated
statistical methodologies for comprehensive health management programs
provided by larger employers.24,25,27,28
Although none of the methodologies
were identical and timelines differed,

the results achieved were relatively
stable and within a general range of
$176 (average over 4 years)25 to $397
(average over 2 years)24 savings per
participant for comprehensive wellness
programs (i.e., no DM) and $452 (year
3)26 to $968 (year 2)28 savings per
participant for programs with wellness
and DM components. Dell’s overall
program savings may have been somewhat lower than other published programs because of program maturity
involving longer-term employee health
management, influx of newly acquired
employees over this time period, or
losses associated with LM and DM
components.
Of common program components,
perhaps the most variable across employers is the DM coaching program.
The Dell program included diabetes,
CAD/CHF, and back pain and did not
achieve short-term savings—a result of
increased pharmacy utilization that
may be considered an indicator of
higher medication adherence and better management of chronic conditions.
In addition, the Dell DM participants

Table 5
Return on Investment Calculations for Well at Dell Program Components and Overall*
Program

No. Participants

Total Savings/Losses, $

Total Program Costs

ROI

HRA/wellness
Lifestyle management
Disease management
Total

12,037
4,818
850

5,267,792
325,627
929,610
4,012,555

565,739
703,428
350,200
1,619,367

9.31
0.46
2.65
2.48

* ROI indicates return on investment; and HRA, health risk appraisal.
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Table 6
Health Risk Change Over Time 2009–2012 (N ¼ 19,662)†
Health Risk: High Risk Criteria
Alcohol: .7 drinks/wk
Blood pressure: 120/80 mmHg
Cholesterol: 200 mg/dL
Depression: symptoms or self-reported depressed
Glucose: .100 mg/dL (fasting)
HDL cholesterol: ,40 mg/dL
Nutrition: ,4 servings fruits/vegetables or 2 servings fat
Health perception: fair or poor
Physical activity: ,3 times/wk
Stress: self-reported impact on health
Tobacco: current smoker
Weight: body mass index  25
Summary
Low risk (0–2 risks)
Medium risk (3–4 risks)
High risk (5þ risks)

First HRA High Risk %

Second HRA High Risk %

Difference

28.5
44.0
23.6
15.6
5.2
11.2
40.2
6.9
36.0
22.5
2.5
58.3

27.6
57.3
21.0
11.7
6.7
11.6
29.3
6.2
19.7
17.0
1.6
56.5

0.9***
13.3*
2.6*
3.9*
1.5*
0.4
10.9*
0.7**
16.3*
5.6*
0.8*
1.9*

First HRA %

Second HRA %

Difference

44.0
38.0
18.0

51.0
35.7
14.0

7.0*
2.3*
4.0*

† HRA indicates health risk appraisal.
* McNemar’s v2 test p , 0.0001.
** McNemar’s v2 test p , 0.001.
*** McNemar’s v2 test p , 0.01.

demonstrated health improvements
(from repeat HRAs; data not shown)
that over time should lead to better
managed health status among those
with chronic conditions. Nevertheless,
other studies have reported significant
savings associated with DM coaching.27,28,37,38 These programs include a
more diverse selection of managed
conditions including asthma, arthritis,
back pain, diabetes, CAD, CHF, hyperlipidemia, hypertension, stroke,
chronic obstructive pulmonary disease,
depression, osteoporosis, and migraine
headaches.27,28,37,38 Without direct
comparison of programs with similar
managed conditions, it is not possible
to determine if these programs
achieved savings because of the combination of conditions managed, because of differences in the health status
or demographics of participants, or as
a result of differences in analytic
methodologies.
LM coaching programs are generally
delivered more consistently across employers identifying high risk, eligible
individuals from the HRA. Although
the Dell LM program demonstrated
health improvements, the program
achieved small losses consistent with
other published programs.37,38
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Managing program costs is essential
in achieving a positive ROI. Dell’s
program costs averaged $91 per employee. Incentives were not included in
the program costs because incentive
strategies were integrated into benefit
designs with rewards applied to premium reductions. Program costs in the
literature for comprehensive health
management programs range from a
low24 of $84 to a midrange25 of $140 to
a high28 of $187 per employee per year,
although the broader review of the
literature by Baicker et al.26 indicated
average program spending of about
$144 per employee per year. Of note,
larger employers often negotiate volume discount rates for programs,
therefore increasing their likelihood of
being able to demonstrate a positive
ROI on a comprehensive health management initiative.
Although recent program designs
are relatively consistent with, at a
minimum, HRA/wellness, LM, and
DM components, some researchers
have concluded that key elements of
the ‘‘comprehensiveness’’ of the various programs have been less well
documented. The Well at Dell program
prioritizes integration of programs,
targeted health communications, co-

ordinated vendor activities, leadership
support, and a corporate environment
conducive to health. In a 2004 National Worksite Health Promotion
Survey, key linkages to related programs, supportive social and physical
environments, integration of the program into organizational structure,
health education, and worksite screenings were highlighted from the Healthy
People 2010 recommendations as critical to comprehensive program success.39 These more intangible
differences across programs may provide the defining differences between
successful and unsuccessful programs
even given similar program designs.
Dell operationalized the results of
this evaluation by augmenting the
HRA/wellness with additional biometric screening opportunities, placing a
priority on measured biometric values.
In addition, to encourage effective
management of chronic conditions, a
value-based insurance design program
was implemented. As the employee
population continued to change over
time, reflecting dynamic corporate
environments, the Well at Dell team
emphasized the engagement of new
employees (new hires and newly acquired) with program modifications to
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LIMITATIONS AND STRENGTHS
Our ROI methodologies included
propensity score weighting and regression adjustments to account for participant selection bias. However, although
we used numerous covariates in our
adjustments, no statistical approaches
can completely remove selection bias.
Thus, even with our adjustments, selection bias may have influenced the
results. Dell has a relatively young,
mostly male, highly educated workforce
in the technology sector; thus, results of
their health management program may
not generalize to other workforces in
different employer sectors. HRA results
used to define health risks and health
risk improvement were self-reported,
although numerous studies have documented that self-reported HRA data are
sufficiently accurate to categorize individuals to an appropriate risk status for
interventions (e.g., low vs. high risk).40
That said, in the present study, health
risks were linked to annual medical and
disability costs in an attempt to verify
self-reported risk status (i.e., higher risk
associated with higher costs and lower
risk with lower costs).4–11
A strength of the study included the
rigorous ROI methodology (i.e., DID)
adapted to effectively measure annual
ROIs by program component. This
year-over-year approach best served
Dell’s rapidly changing business environments. The 2009 and 2010 ROIs
using these methods were 2.55 and
2.11, respectively, demonstrating that a
well-managed health management program can achieve relatively consistent
ROIs over time. The DID approach
requires a pre/post timeline and thus
may reduce sample size (i.e., 10%–20%
in these analyses) but provides a robust
analytic approach to also serve to
minimize participant selection bias.

CONCLUSION
The study adds to the literature in
that most ROI studies focus on implementation and early years of a specific
program providing measures of program effectiveness. The ROI methodologies used in this study have been
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developed to accurately measure the
financial impact of programs in subsequent years applying an annual yearover-year approach. ROI metrics thus
can be utilized by program managers
as additional evaluation metrics to
guide programmatic decisions. Our
updated methodological approaches
included propensity score weighting
and regression adjustments to remove
participant selection bias. Continuing
to enhance and eventually standardize
ROI methods will be important to the
industry as health management programs continue to expand into midsized and small employer
environments. These results confirm
that a well-designed, well-managed
health management program can continue to achieve high participation and
significant health improvement as well
as documented medical and productivity cost savings.

SO WHAT? Implications for
Health Promotion Practitioners
and Researchers
What is already known on this topic?
As an increasing number of small,
medium and large employers incorporate health management programs, monitoring and evaluation
strategies that document success
measures are essential in assessing
how a specific program is functioning. Return-on-investment evaluations remain an essential success
metric at all stages of activity, not just
newly implemented programs.
What does this article add?
This article focuses on the monitoring and evaluation of a longrunning program. Continuing to
monitor program efficiency and outcomes, at least annually, using datadriven decision making that enhances program design and delivery is
essential to successful management
of ongoing programs.
What are the implications for health
promotion practice or research?
Health promotion practitioners
must consider numerous metrics of
success, including program design,
participant engagement and health
and cost outcomes, in evaluating
their programs. Ongoing measurement and evaluation strategies (ideally conducted by third-party
evaluators) are essential to effective
program management.
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