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BACKGROUND: Many employers offer worksite wellness
programs, including financial incentives to achieve goals.
Evidence supporting such programs is sparse.
OBJECTIVE: To assess whether diabetes and cardiovas-
cular risk factor control in employees improved with fi-
nancial incentives for participation in disease manage-
ment and for attaining goals.
DESIGN: Retrospective cohort study using insurance
claims linked with electronic medical record data from
January 2008–December 2012.
PARTICIPANTS:Employee patientswith diabetes covered
by the organization ’s self-funded insurance and
propensity-matched non-employee patient comparison
group with diabetes and commercial insurance.
INTERVENTION: Financial incentives for employer-
sponsored disease management program participation
and achieving goals.
MAIN MEASURES: Change in glycosylated hemoglobin
(HbA1c), low-density lipoprotein (LDL), systolic blood
pressure (SBP), and weight.
RESULTS: A total of 1092 employees with diabetes were
matched to non-employee patients. With increasing incen-
tives, employee program participation increased (7 % in
2009 to 50% in 2012, p<0.001). Longitudinalmixedmod-
eling demonstrated improved diabetes and cardiovascular
risk factor control in employees vs. non-employees [HbA1c
yearly change −0.05 employees vs. 0.00 non-employees,
difference in change (DIC) p <0.001]. In their first partici-
pation year, employees had larger declines in HbA1c and
weight vs. non-employees (0.33 vs. 0.14, DIC p=0.04) and
(2.3 kg vs. 0.1 kg, DIC p<0.001), respectively. Analysis of
employee cohorts corresponding with incentive offerings
showed that fixed incentives (years 1 and 2) or incentives
tied to goals (years 3 and 4) were not significantly associat-
ed with HbA1c reductions compared to non-employees.
For each employee cohort offered incentives, SBP and
LDL also did not significantly differ in employees compared
with non-employees (DIC p>0.05).
CONCLUSIONS: Financial incentives were associated with
employee participation in disease management and im-
proved cardiovascular risk factors over 5 years.

Improvements occurred primarily in the first year of partic-
ipation. The relative impact of specific incentives could not
be discerned.
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INTRODUCTION

The prevalence of diabetes in the US continues to rise as obesity
prevalence increases.1 While factors affecting optimal self-care
behaviors such as stable psychosocial resources2 or having health
insurance3 contribute to glycemic control, diabetes control is also
affected by lifestyle choices.4 Three-quarters of the disability-
adjusted life years attributable to diabetes are related to body-
mass index (BMI),5 a modifiable lifestyle risk factor. Medical
expenses for persons with diabetes are estimated to be 2.5 times
higher than for those without diabetes,6 with an estimated cost of
245 billion dollars in 2012 including direct medical costs and
reduced productivity.7

Worksite wellness programs may improve diabetes control
through encouraging lifestyle changes and disease management.
Healthy changes in the work environment may impact employ-
ees, whether or not they participate in disease management
programs.8 Financial incentives may promote health behavior
change.9 Incentives tied to wellness program participation have
been shown to affect health behaviors such as smoking10–12 and
reduce downstream health care costs.13 Incentives for achieving
specific health goals, such as a target glycosylated hemoglobin
(HbA1c) or blood pressure, remain uncommon14 and have not
been well studied.
One obstacle to understanding the effectiveness of financial

incentives in chronic disease management is the lack of random-
ized trials. Observational studies comparing voluntary partici-
pants in workplace wellness programs to non-participants are
subject to selection bias because highly motivated employees
may be more likely to participate and thus may differ from
non-participants. In contrast, a research design that considers
disease control among all employees exposed to incentives (not
just those who accept) compared with disease control among
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similar non-employees obtaining regular care can control for this
type of bias.
The purpose of this study was to assess the impact of

financial incentives on control of diabetes and other cardio-
vascular risk factors in employees. We hypothesized that
compared with non-employees obtaining regular care at the
same primary care practices, employees offered financial
incentives would show greater improvements in diabetes and
cardiovascular risk factor control. We also hypothesized that
employees who participated in disease management programs
would have greater improvements than those who did not.

METHODS

The Cleveland Clinic employee health program (EHP) is a self-
funded insurance plan covering >38,000 employees. We con-
ducted a retrospective cohort study using EHP claims data linked
with electronic medical record (EMR) data from January 2008–
December 2012. The study was approved by the Institutional
Review Board at Cleveland Clinic. Participants included EHP
members with diabetes. The comparison group included patients
with diabetes with commercial health insurance cared for by the

same group of primary care physicians during the study period.
Our employee study cohort was created as outlined in Figure 1.
Applying the standard Healthcare Effectiveness Data and Infor-
mation Set (HEDIS) definition, we used claims data to identify
employees with diabetes. Employee claims were then linked to
the EMR. To confirm a diabetes diagnosis, we excluded any
employee without either (1) an HbA1c >6.5 % on the first value
in the dataset or (2) two International Classification of Diseases,
Ninth Revision (ICD 9) codes for diabetes and a diabetes med-
ication prescribed. To analyze the impact of the overall incentive
program, we performed a longitudinal analysis including all
employees who had HbA1C measures in at least 2, not neces-
sarily consecutive, years during the study period. To analyze the
effect of specific incentives, we created 2-year cohorts (2008–09,
2009–10, 2010–11, 2011–12). For each cohort, the first year
represented the baseline and the second year corresponded with
the introduction of a financial incentive; any employee who did
not have at least one HbA1c measurement in each of the 2 study
years was excluded from that cohort. The average HbA1c for
employees excluded at this step was 7.03 [standard deviation
(SD) 1.81] vs. 7.43 (SD 1.75) for included employees. We then
excluded employees who did not have a primary care physician
(PCP) in the EMR—indicating they did not obtain their routine
care in our health system. Based upon the PCP, a primary practice
site was assigned. Using EHP records, we designated each
employee as participating or not participating in disease manage-
ment programs in each year. For employee participants in disease
management, we created a pooled cohort from all four 2-year
cohorts to allow analysis of outcomes of employees in their first
year of program participation.

Exposures

Exposures include the programs offered to all employees.
Beginning in July 2005, the Cleveland Clinic implemented a
series of wellness initiatives, initially focused on changing the
work environment to promote healthier lifestyles. Starting in
2008, the EHP offered free smoking cessation, weight man-
agement, and fitness programs.
The EHP also administers disease management programs for

diabetes and other cardiovascular risk factors including obesity,
hypertension, and hyperlipidemia. In 2009, a fixed $100 financial
incentive was offered for participation in an employer-sponsored
disease management program; the incentive increased to $300 in
2010. In 2011, the incentive changed to a 30 % health insurance
premium discount ($600-$1200 depending on type of plan) tied
to both participation (15 % discount) and achievement of clinical
goals (additional 15 % discount). The same incentive continued
in 2012. Clinical goals included achievement of set HbA1c, low-
density lipoprotein (LDL) cholesterol, and blood pressure targets.
If requested, the HbA1c target could be individualized, but>90%
of employees had a standardized goal of<7 %. Target for LDL
was <100 mg/dl and for systolic blood pressure (SBP)<130. The
weight target was individualized. Premium discounts were ap-
plied in the year following participation or achievement of goals.Figure 1 Employee diabetes cohort.
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Outcome Measures

Our primary outcome measure was absolute change in
HbA1c. Secondary outcomes included change in LDL, SBP,
and weight.

Statistical Analysis

Each employee was matched to a non-employee in a 1-to-1
ratio based on propensity scores. The logistic models for
calculating propensity scores included HbA1c, age, gender,
race, BMI, insulin use and practice site at the matching
(baseline) year as covariates. Matching variables were chosen
based upon (1) diabetes control and disease burden (HbA1c,
insulin use), (2) demographic and clinical factors that may
affect diabetes control or prescribed targets (age,15,16 gender,17

race,18 BMI), and (3) care delivered by the same group of
providers(practice site).
Our data were analyzed in three ways: (1) longitudinal

mixed modeling of outcomes for the 5 year cohort (2008–
12) of employees and matched non-employees, (2) analysis of
matched 2-year cohorts of employees (2008–09, 2009–10,
2010–11, 2011–12) and non-employees to assess the impact
of individual incentives, and (3) pooled analyses of outcomes
of all employee disease management program participants in
their first year of program participation compared to matched
non-employees.
First, to assess 5-year outcomes of employees compared to

non-employees, a longitudinal linear mixed model was created
using the data for all employees and non-employees in the
dataset. Second, to assess the impact of each separate incentive
offering, we analyzed the data in 2-year cohorts to correspond
with timing of incentives. Employees were divided into four
cohorts according to the years of their first HbA1c measure-
ment (i.e., 2008, 2009, 2010, and 2011). Within each cohort,
all employees who had a propensity score (nomissing baseline
BMI) were matched. While an employee could be included in
more than one cohort, the employee was matched to a different
non-employee in each cohort. Propensity score subclassifica-
tions and outcomes of matched employees and non-employee
comparison group by quartiles are shown in Appendix
Figs. S1–S4 and Tables S1–S4, respectively. We used the R-
package (Matching) to perform the propensity matching.19

Baseline characteristics of the matched employees and com-
parison group were compared using the t-test and chi-squared
test for continuous and categorical characteristics, respective-
ly. For each cohort, we compared the outcome in the matching
year and the year after using the paired t-test for matched
employees and comparison group, respectively, and compared
the 1-year changes between the employees and comparison
group using the t-test.
Third, to analyze the effect of disease management program

participation, for employees who participated in diabetes and
weight management programs at any time between 2008–
2012 (in any of the cohorts), we used a pooled analysis to
compare the baseline(year prior to program participation)

HbA1c and weight for an employee to the outcomes for the
same group of employees in the first year of program partic-
ipation; we then assessed the outcome changes in the same
time period for the matched comparison group.
Statistical significance was considered at p-values less than

0.05. Results were not adjusted for multiple comparisons. All
analyses were conducted using SAS 9.3 (Cary, NC) and R-
studio (Boston, MA).

RESULTS

There were 1092 employees matched to non-employees.
Characteristics of the study population appear in Table 1.
Comparison of matched vs. unmatched employees appears
in Appendix Table S5.
The proportion of all eligible employees enrolled in the

programs increased from 7 % (n=52/793) in 2009 to 50 %
(n=498/1004) in 2012 (p<0.001) with employees entering
and leaving the program during this time (Appendix Fig. S5).
However, for employees with poorly controlled diabetes
(baseline HbA1c>9), 9.8 % (n=8/82) enrolled in 2009 and
increased to only 39.3 % (n= 48/122) in 2012. Thus, the
baseline mean HbA1c of participants joining the program fell
from 7.52 in 2009 to 7.35 in 2012.
Over 5 years, at the population level, employees had greater

reductions in HbA1c, SBP, LDL, and weight than did the non-
employee comparison group (Table 2). Additional sensitivity
analyses modeling the longitudinal changes in outcomes based
upon when employees entered the cohorts appear in Appendix
Table S6. Employees had greater weight loss than the com-
parison group whenever they entered but more significant
lowering of HbA1c than the comparison group only when
entering in 2008 and 2010.
At the population level, fixed, small financial incentives

(2008–09 and 2009–10 cohorts) and the first year in which
incentives were tied to treatment targets (2010–11 cohort)
were not associated with a significant decreases of HbA1c
among employees (Table 3). In the second year that incentives
were tied to treatment targets (2011–12 cohort), HbA1c de-
clined significantly among employees and the comparison
group, with no significant difference between the two groups.
Weight decreased in employees throughout the study period,
with significant changes compared to the non-employees only
in the initial cohort. Changes in mean LDL and SBP through-
out the study period were similar for the employees and
comparison group (difference in change p > 0.05 for all
cohorts). Sensitivity analyses applying linear mixed models
to the 2-year cohorts revealed similar results (Appendix
Table S7).
Subgroup analyses for patients with HbA1c>9 or BMI >27

(Appendix Table S8) showed a significant and similar
decreases in HbA1c in employees and the non-employee
comparison group. Weight also decreased similarly for both
groups except in the last cohort—the second year in which
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incentives were tied to treatment targets—when employees’
weight decreased significantly more.
For employees participating in disease management pro-

grams, a pooled analysis demonstrated that in their first year in
the program, their HbA1c declined by an average of 0.33
points (p<0.001) and weight by 2.3 kg (p<0.001) (Table 4),
greater than noted in the non-employee comparison group.
To further assess outcomes of program participants vs. non-

participants, we analyzed changes in HbA1c and weight for
Bever-participants^ in 2008–12 as compared to Balways non-

participants.^Weight decreased significantly more in employ-
ees who participated in disease management at any time
compared to non-participants (yearly change –1.07 kg vs. –
0.39 kg, p <0.001) but HbA1c did not (−0.06% vs. −0.04%, p
0.39, Appendix Table S9).

DISCUSSION

In this retrospective study of employees with diabetes in a
single institution, the implementation of financial incentives to
join disease management programs was associated with an
increase in program participation. As the initial goal of the
financial incentives was to encourage employees with diabetes
to join disease management, this program succeeded. Our
longitudinal modeling suggests that on a population level the
offering of incentives coupled with disease management im-
proved diabetes and cardiovascular risk factor control in
employees compared to matched non-employees. However,
our analysis of 2-year cohorts corresponding to the timing of
increasing incentives and incentives for attaining treatment
goals did not demonstrate a temporal association between
individual incentives and improvements in any study out-
comes for employees versus the comparison group. Even
employees with an HbA1c >9, who showed substantial im-
provement in HbA1c in all cohorts, had changes similar to
those seen in non-employees (Appendix Table S8).
Our ability to demonstrate population benefits over the full

5 years, but inability to attribute those benefits to the imple-
mentation of particular incentives, may be an artifact of the
study design.We found that among employees already in care,
i.e., those who had an HbA1c measure in consecutive years,
and included in the 2-year cohorts, the incentives did not
appear to have any impact when compared to non-
employees also obtaining regular care. For those who may
have sought care and improved their measures within the same
year, their improvements would have been missed by the
cohort analysis, but measured in the longitudinal analysis.

Table 1 Baseline Characteristics of Matched Employee and Non-
Employee Cohorts

2008–09 Cohort
Characteristic Employee

(N= 467)
Non-employee
(N= 467)

p
value

Mean (SD) or N
(%)

Mean (SD) or N
(%)

Baseline HbA1c
%

7.52 (1.82) 7.56 (2.01) 0.76

Insulin use-yes 150 (32 %) 153 (33 %) 0.83
Age >40 432 (93 %) 427 (91 %) 0.87
Body mass index
>25

418 (90 %) 467 (89 %) 0.95

Race- white 287 (62 %) 278 (60 %) 0.78
Gender-female 339 (73 %) 335 (72 %) 0.77
Practice site 242 (52 %) 230 (49 %) 0.43
Main campus
2009–10 Cohort
Characteristic Employee

(N= 613)
Non-employee
(N= 613)

p
value

Mean (SD) or N
(%)

Mean (SD) or N
(%)

Baseline HbA1c
%

7.35 (1.57) 7.38 (1.85) 0.77

Insulin use-yes 216 (35 %) 210 (34 %) 0.72
Age >40 570 (93 %) 563 (92 %) 0.76
Body mass index
>25

562 (92 %) 566 (92 %) 0.78

Race-white 371 (61 %) 359 (59 %) 0.74
Gender-female 440 (72 %) 441 (72 %) 0.95
Practice site 338 (55 %) 327 (53 %) 0.53
Main campus
2010–11 Cohort
Characteristic Employee

(N= 727)
Non-employee
(N= 727)

p
value

Mean (SD) or N
(%)

Mean (SD) or N
(%)

Baseline HbA1c
%

7.33 (1.6) 7.24 (1.6) 0.28

Insulin use-yes 251 (35 %) 262 (36 %) 0.55
Age >40 678 (93 %) 677 (93 %) 0.94
Body mass index
>25

676 (93 %) 674 (93 %) 0.88

Race-white 421 (58 %) 412 (57 %) 0.74
Gender-female 513 (71 %) 517 (71 %) 0.82
Practice site 415 (57 %) 402 (55 %) 0.49
Main campus
2011–12 Cohort
Characteristic Employee

(N= 865)
Non-employee
(N= 865)

p
value

Mean (SD) or N
(%)

Mean (SD) or N
(%)

Baseline HbA1c
%

7.31 (1.69) 7.33 (2) 0.76

Insulin use-yes 267 (31 %) 271 (31 %) 0.84
Age >40 819 (95 %) 825 (95 %) 0.91
Body mass index
>25

794 (92 %) 798 (92 %) 0.87

Race-white 504 (58 %) 514 (59 %) 0.80
Gender-female 614 (71 %) 622 (72 %) 0.67
Practice site 487 (56 %) 478 (55 %) 0.66
Main campus

SD= standard deviation

Table 2 Longitudinal Mixed Model of Yearly Changes of Outcomes
between Matched Employees and Non-Employee Comparison

Group 2008–2012 (Includes All Data)

Employee
(N= 2103)

Non-employee
comparison
group (N= 2672)

p for
difference
in change

Mean
(SE)

p Mean
(SE)

p

HbA1c % −0.05
(0.01)

<0.001 0.00
(0.01)

0.88 <0.001

SBP(mmHg) −0.01
(0.13)

0.94 0.30
(0.08)

<0.001 0.03

LDL(mg/dl) −3.20
(0.30)

<0.001 −2.35
(0.18)

<0.001 0.01

Weight (kg) −0.73
(0.07)

<0.001 −0.37
(0.05)

<0.001 <0.001

SE=Standard error
SBP=Systolic blood pressure
LDL=Low density lipoprotein
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The fact that employees participating in disease management
programs had improved HbA1C and weight compared to non-
employees in the first year of joining supports this
interpretation.
Our observation that increasing incentives may have

resulted in more patients with better diabetic control joining
disease management programs, as evidenced by the lower
mean HbA1c in 2012 compared to 2009, and the finding that
disease management program participants had more weight
loss than non- participants (Table 4 and Table S9) highlight the
difficulty of conducting observational studies of incentives.
Without a comparison group, our findings could have been
misleading because of selection bias. On a population level,
substantial clinical improvements were noted in employees
corresponding with the introduction of financial incentives,
but almost identical changes were noted in the comparison
population. These improvements may bemore related to being
in care than to incentives tied to specific outcomes once
patients are in care.
Employer-sponsored disease management programs are

common,14 have potential to improve diabetes control20 and
even prevent diabetes.21,22 A successfully designed worksite
health promotion model may offer a framework to be utilized
in other patient or community populations. Studies of financial
incentives have produced mixed results, particularly when
incentives target health behaviors.11Randomized trials suggest

that financial incentives are effective for improving tobacco
cessation rates,10,12 compliance with home monitoring for
diabetes,23 and reducing LDL.24 In contrast, incentives were
not effective in promoting health behaviors such as walking25

or weight loss.26 Our study adds to this body of knowledge by
reporting the impact of financial incentives tied to treatment
targets on measures of disease control.
One goal of financial incentives is to engage patients who

otherwise would not have sought care, and this may be the
most important effect of offering the incentives. Our longitu-
dinal model suggests an overall benefit of disease manage-
ment programs, and our pooled analysis of program partici-
pants suggest benefit in the first year of joining. However,
even with potential rewards of>$1000 annually, no more than
50 % of patients agreed to participate. There is scant literature
on why patients decline disease management despite incen-
tives. One potential explanation for the lack of association we
observed between financial incentives and short-term diabetes
outcomes among patients already seeking care is that the
incentives were not optimally structured to motivate behavior
change.27 For example, the timing of the incentives— an
insurance premium discount applied in the year after achieving
treatment targets—may not be as effective as smaller, more
frequent payments closer to when goals are achieved.28 Cov-
ering copayment costs for medications7,29,30 for program par-
ticipation and not tied to reaching set treatment targets may

Table 3 Outcomes of Employee Patients with Diabetes and Matched Non-Employee Comparison Group: 2-year Cohorts

Outcome Cohort ($ incentive) Group N Year 1 Change year
2–year 1
estimate

p value year
2–year 1
change

p value C-E
difference in
changeMean(SD)

HbA1c (%) 2008–2009($100) E 467 7.52 (1.82) −0.13 0.06 0.92
C 467 7.56 (2.01) −0.14 0.04

2009–2010($300) E 613 7.35 (1.57) −0.07 0.18 0.41
C 613 7.38 (1.85) −0.14 0.01

2010–
2011($600–$1200)

E 727 7.33 (1.60) −0.08 0.08 0.62
C 727 7.24 (1.64) −0.05 0.25

2011–
2012($600–$1200)

E 865 7.31(1.69) −0.18 <0.001 0.20
C 865 7.33(2.00) −0.26 <.0.001

Systolic blood
pressure(mmHg)

2008–2009($100) E 461 127.8(14.4) −0.5 0.45 0.34
C 466 126.8 (13.7) 0.4 0.56

2009–2010($300) E 607 127.9(14.0) −0.1 0.90 0.58
C 610 128.6(14.0) −0.5 0.35

2010–
2011($600–$1200)

E 721 128.6(13.7) −0.3 0.49 0.94
C 724 128.4(14.5) −0.4 0.45

2011–
2012($600–$1200)

E 860 128.9(14.0) −0.7 0.08 0.89
C 862 129.0(14.3) −0.7 0.14

LDL cholesterol(mg/dl) 2008–2009($100) E 360 103.6(32.0) −5.8 <0.001 0.35
C 366 103.1(33.2) −3.7 0.02

2009–2010($300) E 474 100.6 (32.3) −6.7 <0.001 0.06
C 458 101.9 (31.4) −1.7 0.18

2010–
2011($600–$1200)

E 563 97.5(30.5) −3.1 0.01 0.92
C 543 100.6(31.4) −3.2 <0.01

2011–
2012($600–$1200)

E 666 97.7(31.8) −4.3 <0.001 0.21
C 641 101.7(33.3) −6.2 <0.001

Weight (kg) 2008–2009($100) E 467 97.8 (23.6) −1.2 <0.001 <0.01
C 467 97.9 (26.1) −0.1 0.87

2009–2010($300) E 613 96.6(22.9) −0.7 <0.01 0.51
C 613 96.9(23.5) −0.5 0.05

2010–
2011($600–$1200)

E 727 96.9(22.8) −0.7 <0.01 0.22
C 727 97.0(23.6) −0.3 0.12

2011–
2012($600–$1200)

E 865 96.4(23.0) −1.3 <0.001 0.25
C 865 97.2(24.7) −0.9 <0.001

E=Employee patients, C= non-employee comparison patients, SD= standard deviation
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also be considered as an alternative to a premium discount.
However, even these types of incentives may yield only mod-
est improvements in medication adherence31 and presumably
smaller improvements in clinical outcomes. The use of stan-
dardized treatment goals may also have discouraged partici-
pation by those far from the goals. Recent recommendations
for diabetes care to be patient-centered,15 and evidence that
tailored behavioral interventions are effective for improving
control of diabetes and32 hypertension33 and for increasing
physical activity, support individualized treatment goals34

such as a mutually agreed upon HbA1c. In the EHP, weight
targets were individualized, which may have facilitated the
significant weight reduction we observed among employees
with a BMI>27 and contributed to the greater weight reduc-
tions among employees over 5 years.
Creative incentive design could increase participation and

population level benefits. Redesign should include employees
with chronic disease as stakeholders to explore barriers to
program participation,35–37and to ensure the program and
incentive designs are both equitable38 and desirable. Shared
incentives for patients and physicians may also guide future
programs.39

Limitations

This is a single institution study; thus, our observed outcomes
may not be generalizable to other workplaces. Organizational
factors may have contributed to improved outcomes in
patients with diabetes.40 Providers—employees of the same
health system— may have been prompted to provide similar
care to their employee and non-employee patients as a result of
awareness of optimal disease management from the incentive
program. During this time period physicians also had ample
reminders of the importance of diabetes control, a publicly
reported quality measure.
We did not measure employee motivation to receive care for

diabetes before and after initiation of financial incentives. If
the incentive program increased motivation to improve health
during our study period, prompted by an invitation to an
employee to join disease management (whether or not they

joined), the long-term population health benefit may not have
been captured by our analysis of changes in 2-year cohorts and
may explain the results of our longitudinal modeling analyses.
In addition, the baseline diabetes control was good; thus,
introduction of financial incentives had little opportunity to
improve HbA1c. We also could not determine whether
patients in our comparison group participated in disease man-
agement sponsored by their employer or insurer.

CONCLUSIONS

In this study, financial incentives offered to employees with
diabetes encouraged employees to enter disease management,
and program participation led to initial improvements in dia-
betes control and weight. Over 5 years, the program appeared
to improve disease control. However improvements in diabet-
ic control, weight, LDL cholesterol, and systolic blood pres-
sure temporally related to individual incentive offerings were
similar to non-employees obtaining regular care in the same
primary care practices. Studies to identify successful elements
and a timeline to expected benefits of workplace financial
incentive programs are warranted.
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