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ABSTRACT
Background: The Medicaid Incentives for Prevention of Chronic Diseases program was 

authorized by the Affordable Care Act to determine the effectiveness of providing financial 
incentives. 

Objective: To examine the impact of incentives on adult Medicaid beneficiaries’ diabetes 
self-management using the Hawaii Patient Reward And Incentives to Support Empower-
ment project. 

Methods: A randomized controlled trial study was conducted at Kaiser Permanente 
Hawaii with 320 participants (159 intervention group/161 control group). Participants could 
earn up to $320/y of financial incentives, distributed in the form of a debit card. Evaluation 
measures included 1) clinical outcomes of change in hemoglobin A1C, blood pressure, and 
cholesterol; 2) compliance with American Diabetes Association standards; 3) cost effective-
ness; 4) quality of life; 5) self-management activities; and 6) satisfaction with incentives. 

Results: No significant differences in clinical outcomes were found between groups. 
There were no differences in observance of American Diabetes Association standards of 
medical care between the intervention and control group. The project also did not show 
reduction in health cost. However, participants in the intervention group reported sig-
nificantly higher adherence with the recommended general diet than those in the control 
group during the course of the study. They also reported statistically better physical health 
than their control counterparts at the midpoint of the study; however, the perception of 
increased physical health didn’t sustain to the end of the study. Participants’ satisfaction 
with incentives was high. 

Conclusion: Overall, this study found no conclusive evidence that financial incentives 
alone had beneficial effects on improving standards of medical care in diabetes.

BACKGROUND
Beginning in 2014, the Patient Protec-

tion and Affordable Care Act (ACA)1 al-
lowed states to expand Medicaid eligibility 
to cover individuals living up to 133% of 
the federal poverty level. A brief by the 
Kaiser Commission on Medicaid and the 
Uninsured predicted that the expansion 
of Medicaid under the health reform law 
would significantly increase the number of 
people covered by the program and reduce 
the uninsured in states across the country, 
with the federal government covering the 
vast majority of the cost.2 Health reform 

would offer Medicaid coverage to millions 
of low-income adults for the first time. 

Millions of working adults in the US 
with chronic conditions do not have insur-
ance and have less access to medical care 
than their insured counterparts.3 Adults 
with diabetes are disproportionately in-
sured by Medicaid.4 Medicaid expansion 
under the ACA may further increase ser-
vice utilization and improve access to care 
for low-income adults with diabetes.5,6 The 
estimated total economic cost of diagnosed 
diabetes in 2012 was $245 billion, includ-
ing $176 billion in direct medical costs and 

$69 billion in reduced productivity.7 Dia-
betes is a public health problem with more 
than 20% of the health care spending in 
2016 attributed to people with diagnosed 
diabetes.8 Section 4108 of the ACA creat-
ed the Medicaid Incentives for Prevention 
of Chronic Diseases program to identify 
evidence-based practices that may impact 
the rising Medicaid costs of chronic dis-
eases.9 Pre-ACA Medicaid beneficiary 
incentives programs have achieved mixed 
results on improving healthy behaviors, 
and some have faced skepticism from the 
health policy community.10 The goal of 
the Medicaid Incentives for Prevention of 
Chronic Diseases program was to deter-
mine the applicability of using incentives 
to improve health care for chronic diseases. 
The Medicaid Incentives for Prevention of 
Chronic Diseases provided a total of $85 
million over 5 years to 10 states, including 
Hawaii, to test the effectiveness of provid-
ing incentives to Medicaid beneficiaries 
with chronic diseases who participated in 
evidence-based prevention programs to 
change their health risks through adoption 
of healthy behaviors and emphasized the 
importance of personal choice in deter-
mining health. 

The overall objective of the Hawaii Pa-
tient Reward And Incentives to Support 
Empowerment (HI-PRAISE) project 
was to examine the impact of incentives 
on adult Medicaid beneficiaries’ diabetes 
self-management. Evaluation measures in-
cluded the following: 1) clinical outcomes, 
2) compliance with American Diabetes 
Association (ADA) standards of medical 
care in diabetes,11 3) cost-effectiveness, 
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4) well-being or quality of life, 5) self-
management activities of diabetes, and 6) 
satisfaction with incentives. 

METHODS
Setting and Participants

A randomized controlled trial (RCT) 
was conducted at Kaiser Permanente 
Hawaii (KPHI) from May 2014 to De-
cember 2015. Institutional review board 
approval was obtained from the University 
of Hawaii and KPHI. Eligible participants 
were established patients at KPHI aged 
18 years or older, were Medicaid eligible, 
and had a known diagnosis of type 1 or 
type 2 diabetes. Those excluded from the 
HI-PRAISE project were the pediatric 
population and women with gestational 
diabetes. Subjects with conditions that 
would make participation infeasible (for 
example, inability to consent) and subjects 
with advanced terminal illness as well 
as those living in nursing homes, group 
homes, or other inpatient settings (eg, 
current treatment for substance abuse; 
metastatic cancer; enrolled in hospice) 
were excluded.

The RCT target population was adults 
enrolled in KPHI Quest Integration 
(Medicaid) receiving care coordination 
or standard care for diabetes. There were 
793 potential participants assessed for eli-
gibility. Participants were screened using 

designated criteria by the diabetes care 
coordinators and research team at KPHI. 
Eligible participants were contacted tele-
phonically to determine their interest in 
the study. Participants who expressed a 
desire to enroll in the study provided oral 
consent and were assigned by the research 
team to either the intervention or control 
group through a random number table 
generated by the randomization func-
tion in statistics computing and graphics 
software R (R Foundation for Statistical 
Computing, Vienna, Austria). A packet 
was mailed to the participants, which 
included a written description about the 
HI-PRAISE project and surveys. The 
study recruited 320 (159 intervention 
group/161 control group) participants 
from May 2014 to January 2015. The 
recruitment period was extended beyond 
the initial 3 months because of slow en-
rollment. Neither the participants nor 
the study coordinator could be masked 
to group assignments owing to the na-
ture of the intervention. Participants 
were followed-up for at least 12 months. 
Figure 1 shows the assessment for eli-
gibility, randomization, and follow-up.

The research staff at KPHI received 
trainings on incentive distribution and 
data collection. Supplemental service 
payments were provided to KPHI for ef-
forts in recruitment, enrollment, incentive 

distribution, and data collection. These 
payments amounted to $283 per partici-
pant/per year for the completion of these 
tasks for the intervention group and $175 
per participant/per year for the control 
group. HI-PRAISE distributed a total 
of $138,625 in supplemental services to 
KPHI. 

Intervention
Process and clinical outcome measures 

for diabetes were incentivized using a 
tiered approach to improve: Diabetes self-
management, compliance with ADA stan-
dards of diabetes care, clinical outcomes, 
and promotion of a healthy lifestyle. The 
following items were incentivized: Moni-
toring of blood glucose ≤ $20, attendance 
of a diabetes education session ≤ $20, 
pneumococcal or influenza vaccination 
≤ $10, retinal eye exam ≤ $20, urine for 
microalbumin test ≤ $10, cholesterol test-
ing ≤ $20, glycated hemoglobin (HbA1C) 
testing ≤ $20, reduction of HbA1C by 1% 
≤ $20, HbA1C at 7% goal ≤ $50, blood 
pressure control < 140/90 mmHg ≤ $20, 
and low-density lipoprotein cholesterol 
< 100 mg/dL ≤ $20. When applicable, 
participants were incentivized to adopt a 
healthy lifestyle change: Attend smoking 
cessation class ≤ $20, attend counseling 
for behavioral health ≤ $20, and achieve 
weight loss of 7% ≤ $50 for those with a 
body mass index (calculated as the weight 
in kilograms divided by the height in me-
ters squared) ≥ 25. 

Participants could earn up to a maxi-
mum of $320/y, from enrollment through 
December 2015. Only participants who 
were randomized into the intervention 
group were eligible for incentives for dia-
betes self-management or changes in clini-
cal outcomes. Participants in the control 
group were not monetarily incentivized. 
Participants in both groups were compen-
sated $25 each time for completion and 
return of the mail-in surveys at baseline, 
midpoint, and end of the study.

KPHI administered a debit card that 
allowed for electronic payment to par-
ticipants upon achieving incentivized 
outcomes and/or for survey completion.12 
The debit cards were mailed to the par-
ticipants upon completion of enrollment. 
Before funds could be uploaded to any 
card, the card holder (research participant) 

Figure 1. Study flow diagram.1

1 Medicaid Incentives for Prevention of Chronic Diseases/Hawaii Patient Reward And Incentives to Support Empowerment 
Minimum Data Set.

COFA = Compact of Free Association; MCO = Managed Care Organization.
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was registered. Participant registration 
data was entered into the secure Web site 
of the debit card company. Data collected 
included name, address, telephone num-
ber, and date of birth. Cards had unique 
numbers that were assigned to individual 
participants and used for participant data 
tracking across the card’s technological 
system.13 The card was uploaded upon 
the participant’s completion of certain 
tests or achieving goals as aforementioned. 
Monetary uploads for earned incentives or 
survey compensation to the debit card was 
done by electronic bank fund transfer. The 
study coordinator at KPHI telephonically 
notified participants of goals achieved and 
distributed earned incentives. 

Measures
Minimum Data Set included enroll-

ment, demographic characteristics, ser-
vices, incentives, and clinical outcomes. 
Demographic variables were collected 
on age, sex, race, ethnicity, insurance 
and Medicare status, and history of hy-
pertension, heart disease, and smoking. 
Additionally, participation in diabetes 
education sessions, and type and amount 
of incentives distributed, were tracked. 
Clinical outcomes tracked by Minimum 
Data Set included weight, height, body 
mass index, blood pressure, fasting blood 
glucose, HbA1C, fasting lipid profile, renal 
function, smoking cessation, retinopathy, 
and influenza/pneumococcal vaccination 
status. 

Survey data was collected from the 
participants in the intervention and 
control groups to assess and monitor 
changes over time in the well-being and 
self-management activities of diabetes. 
The surveys used include SF-36v2 Health 
Survey (Optum, Eden Prairie, MN),14 and 
Summary of Diabetes Self-Care Activities 
Measure (SDSCA).15 Surveys were mailed 
to participants at baseline, midpoint, and 
end of the study with a stamped return 
envelope included. A satisfaction survey 
was mailed to the participants in the in-
tervention group at the end of the study.

The SF-36v2 is a multipurpose short-
form survey with 36 questions that mea-
sures self-reported health status. Of the 36 
total items, 35 items were transformed into 
8 multi-item health domain scales con-
taining 2 to 10 items each using Quality 

Metric Health Outcomes Scoring Soft-
ware 4.5 (Quality Metrics, Inc; Lincoln, 
RI). These health domain scales are physi-
cal functioning, role limitation caused by 
physical health problems, bodily pain, 
general health, vitality (energy/fatigue), 
social functioning, role limitations caused 
by emotional problems, and mental health. 
The 8 health domain scales were further 
collapsed into 2 component (physical and 
mental) summary measures. Scores range 
from 0 to 100 with higher scores indicating 
better outcomes. Norm-based scoring was 
used so that scores for each health domain 
scale and component summary measure 
have a mean of 50 and standard devia-
tion of 10 based on the 2009 US general 
population. 

The SDSCA consists of 11 questions 
and addresses the following aspects of 
diabetes care: General diet, specific diet, 
exercise, blood-glucose testing, foot care, 
and smoking status and number of ciga-
rettes smoked per day. The survey asks 
the respondent to recall and indicate the 
number of days the recommended diabetes 
self-care activities were performed during 
the past 7 days. 

The HI-PRAISE satisfaction survey, 
developed by the project and administered 
at the end of the study, collected informa-
tion from the participants regarding their 
level of satisfaction with respect to the 
incentives and program. The satisfaction 
with the incentives was scored on a Likert 
scale of 1 to 4, with 1 representing a low 
rating and 4 representing a high rating.

Statistical Analysis
Data were analyzed using SAS, version 

9.4 (SAS Institute Inc, Cary, NC). Sum-
mary statistics and frequency distributions 
were used to describe the characteristics of 
the study participants. Generalized esti-
mating equation (GEE) modeling tech-
niques were used to examine the changes 
in health measures between groups at 
different time points after adjusting for 
age, sex, race, and hypertension at base-
line. Likelihood ratio tests were used to 
choose the variance-covariance structure 
in the GEE models. Linear contrasts were 
used to examine the longitudinal changes 
in clinical outcomes for between-group 
differences. The average change in scores 
over time for the intervention group was 

compared with the average change in 
scores over time for the control group. 
The difference in these average changes is 
referred to as the difference-in-differences 
(difference in Δ) values, which was assessed 
for significance at p = 0.05. The estimated 
coefficients and corresponding 95% con-
fidence intervals were used to quantify the 
differences in changes between the inter-
vention and the control groups. 

For SF-36v2 survey results, a GEE 
model with group, time, and interaction 
between group and time was used to ex-
amine the longitudinal changes between 
groups after adjusting for the potential 
confounding effects of age and sex. Simi-
larly, for the SDSCA survey, a GEE model 
was fitted to the data with group, time, and 
the interaction between group and time. 
Linear contrasts and corresponding 95% 
confidence intervals were used to evaluate 
the differences between the intervention 
and control groups in their longitudinal 
changes from baseline to midpoint, from 
midpoint to endpoint, and from baseline 
to endpoint. In both GEE models, the 
variance-covariance structure was selected 
on the basis of the results from the likeli-
hood ratio tests. 

For cost analysis, expenses related to 
outpatient, inpatient, emergency room, 
skilled nursing, hospice, prescription 
drugs, and dental care were included. The 
summarized costs per patient/d were first 
log transformed to meet the assumption 
of normality in general linear models. 
General linear models with group, time, 
and interaction between group and time 
were used to estimate the cost difference 
between groups after adjusting for age, 
sex, race, Medicare status, and Compact 
of Free Association status. The estimated 
coefficients and standard errors for the in-
teraction term (difference-in-differences) 
in the general linear models were used to 
estimate the causal effect of the interven-
tion on medical costs per patient/d and the 
cost-effectiveness ratio was calculated.16 

RESULTS
The mean age of the participants was 

48.5 years and 47.8 years in the inter-
vention and control groups, respectively. 
The sex distribution was similar between 
groups (Table 1). Native Hawaiian and 
Other Pacific Islander (34.0%) followed 
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by multiple races (25.2%) were the ma-
jority in the intervention group. Multiple 
races (32.9%) followed by Native Hawai-
ian and Other Pacific Islander (29.8%) 
were most reported in the control group. 
Participants of Hispanic or Latino origin 
were 6.3% of the intervention group and 
8.7% of the control group. Overall, 8.8% 
of the intervention group and 9.9% of 
the control group were Medicare and 
Medicaid dual-eligible. Comorbidities 
did not significantly differ (both p > 0.05) 
between groups on hypertension (72.3% in 
the intervention group and 65.8% in the 
control group) or heart disease (8.8% in 

the intervention group and 12.4% in the 
control group).

During the course of the entire study, 
the total amount of incentives distributed 
to participants in the intervention group 
was $32,270. The average amount of 
incentives earned was $203; the highest 
amount was $360 and the lowest amount 
was $30. The average number of incentives 
received was 11. Most incentives were 
earned for completion of the HbA1C test, 
completion of the cholesterol test, and 
achievement of blood pressure target goal.

No significant improvements in the 
clinical measures were observed (Table 2). 

Overall there were no statistically sig-
nificant difference-in-differences between 
groups for weight, blood pressure, or 
cholesterol levels. However, the control 
group showed improvement in HbA1C 
(8.88% to 8.53%), whereas the interven-
tion group remained the same (8.20% to 
8.27%), with the difference-in-differences 
value approaching statistical significance 
(p = 0.0553). There was no difference in 
observance of ADA standards of medical 
care between the intervention group and 
control group over time.

A total of 277 participants completed 
at least 1 SF-36v2 survey; 145 (52%) were 
in the intervention arm and 132 (48%) 
were in the control arm. From baseline to 
midpoint, there was a significant differ-
ence in the average change of scores on 
the physical component summary mea-
sure (difference in Δ = 2.12, p = 0.0399) 
between groups, with scores increasing for 
respondents in the intervention group but 
decreasing for respondents in the control 
group. A similar pattern was observed for 
the bodily pain scale (difference in Δ = 
2.97, p = 0.0184). The difference in the 
average change of scores on the general 
health scale was marginally significant 
(difference in Δ = 2.29, p = 0.0517), with 
those in the intervention group improv-
ing more than those in the control group. 
This indicates greater improvement for 
the intervention group compared with 
the control group for the physical com-
ponent summary measure and 2 subscales: 
Bodily pain and general health. From the 
midpoint to the endpoint, there was a 
decrease in scores on the role-physical 
and role-emotional scales for the inter-
vention group, whereas scores on these 
scales increased for the control group. 
This resulted in significant differences in 
the average change of scores for both the 
role-physical scale (difference in Δ = -5.49, 
p = 0.0009) and the role-emotional scale 
(difference in Δ = -4.24, p = 0.0316). From 
baseline to the endpoint, there were sig-
nificant differences in the average change 
of scores for both the role-physical scale 
(difference in Δ = -3.61, p = 0.0306) and 
the role-emotional scale (difference in 
Δ = -4.48, p = 0.0271), indicating greater 
improvement in the control group com-
pared to the intervention group between 
these time points.

Table 1. Descriptive statistics of sample in Hawaii Patient Reward and Incentives to 
Support Empowerment project (N = 320)1

 
Characteristic

Intervention group, 
no. (%) (n = 159)

Control group, no. (%)  
(n = 161)

Sex
Women 88 (55.3) 86 (53.4)
Men 71 (44.7) 75 (46.6)
Race
White 27 (17.0) 22 (13.7)
Black 1 (0.6) 1 (0.6)
American Indian or Alaska Native 1 (0.6) 0 (0)
Asian 32 (20.1) 36 (22.4)
Native Hawaiian or Other Pacific Islander 54 (34.0) 48 (29.8)
Multiple races 40 (25.2) 53 (32.9)
Missing/unknown 4 (2.5) 1 (0.6)
Ethnicity
Hispanic or Latino 10 (6.3) 14 (8.7)
Missing/unknown 4 (2.5) 3 (1.9)
Eligibility
Compact of Free Association migrants 6 (3.8) 5 (3.1)
Dual-eligible (Medicaid/Medicare) 14 (8.8) 16 (9.9)
Age, years
18-19 0 (0) 0 (0)
20-29 12 (7.5) 10 (6.2)
30-39 26 (16.4) 25 (15.5)
40-49 47 (29.6) 49 (30.4)
50-59 54 (34.0) 61 (37.9)
60-69 20 (12.6) 16 (9.9)
≥ 70 0 (0) 0 (0)
Mean age, years (SD)a 48.5 (10.7) 47.8 (10.0)
Comorbidities
History of hypertension 115 (72.3) 106 (65.8)
History of heart disease 14 (8.8) 20 (12.4)
History of smoking or tobacco dependence 47 (29.6) 48 (29.8)
a All data are no. (%) except Mean age, years (SD).
1. CMS.gov. Medicaid incentives for the prevention of chronic disease model [Internet]. Baltimore, MD: Centers for 

Medicare and Medicaid Services; updated 2017 Aug 9 [cited 2016 Oct 29]. Available from: https://innovation.cms.gov/
initiatives/mipcd.

SD = standard deviation.
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Of the 278 participants who completed 
at least 1 SDSCA survey, 147 (53%) were 
in the intervention arm and 131 (47%) 
were in the control arm. No significant 
differences were identified for SDSCA 
domains between the intervention group 
changes and the control group changes 
from the baseline to the midpoint of the 
study. From baseline to endpoint, there was 
a significant difference in the change of 
average number of days the recommended 
general diet was followed (difference in Δ 
= -0.64, p = 0.0420) when comparing the 
intervention with the control group, with 
the average number of days increasing 
more dramatically for respondents in the 
intervention group (3.6 to 4.4 days) but 
remaining the same for respondents in the 
control group (4.1 to 4.2 days).

Only 77 (48%) of 159 participants in 
the intervention group completed the 
satisfaction survey. The overall satisfaction 
with HI-PRAISE project was rated high, 
averaging 9.1 on a 10-point scale with 10 
indicating the best program ever and 1 in-
dicating the worst program ever. All sur-
vey respondents indicated they received 
incentives. Almost half of the respondents 
(46%) used the incentives for themselves, 
39% of respondents used the incentive 
for their family, and 12% of respondents 
indicated that they used the incentive for 
both themselves and their family. Also, 2 
respondents (3%) indicated they wanted 
to save the incentive for later use. More 
than 90% of participants agreed that 

incentives were given to them on time, 
helped with setting goals, and helped 
make positive changes in their lives. Par-
ticipants appreciated being incentivized 
for taking good care of their diabetes, and 
were happy with the amount and frequen-
cy of the incentive. Participants also found 
it easy to use the incentive and agreed on 
the fairness of the incentive. However, 19 
people (25%) stated that the incentives 
did not help them keep up with their 
diabetes care, and 23 people (30%) agreed 
that they were unable to earn some of the 
incentives. The overall mean on incentive 
satisfaction was 3.4 (standard deviation 
= 0.4), as assessed using a 4-point Likert 
scale with higher scores corresponding to 
higher satisfaction. 

For the cost analysis, the outcomes 
included both the amount billed and the 
amount paid to KPHI. The difference-
in-differences estimate is the interac-
tion between group and time (Figure 2). 
Adjusting for sex, Medicare eligibility, 
and race, the difference-in-differences 
estimates in the RCT were 1.8% and 
-8.4% for the amounts billed and paid. 
Even though neither of these estimates 
were statistically significant, the amount 
paid showed a decreasing trend and was 
moving in a positive direction. 

DISCUSSION 
HI-PRAISE conducted diabetes 

behavioral economics research among 
the medically underserved Medicaid 

population in the state of Hawaii includ-
ing racial and ethnic minorities. Although 
there are numerous studies evaluating the 
impact of financial incentives on smoking 
cessation and weight loss, to our knowl-
edge HI-PRAISE is the first RCT to 
assess the impact of incentives on per-
sons with diabetes in socioeconomically 
disadvantaged populations.16-20 

The RCT found no statistical improve-
ments in clinical outcomes of diabetes. 
The control group demonstrated im-
proved A1C levels whereas the interven-
tion group did not. However, the control 
group entered the study with an average 
A1C value of 8.88% compared with 8.20% 
for the intervention group. It is pos-
sible that both groups may have simply 
regressed toward a common mean. The 
intervention group failed to achieve target 
ADA guidelines and goals for diabetes. 
The reasons for this are discussed below. 

The project also showed neither signifi-
cant reduction nor increase in health care 
cost at the end of the study. In 2008, Oregon 
initiated an expansion of its Medicaid 
program for low-income adults through 
a lottery drawing of 30,000 persons. The 
Oregon Health Study showed increased 
utilization of health care services as well 
as rates of diabetes detection and man-
agement in Medicaid populations but 
no significant improvements in physical 
health outcomes.21,22 

Previous research on the impact of 
financial incentives has raised concerns 

Table 2. Changes in clinical measures according to group assignment in Hawaii Patient Reward and Incentives to Support 
Empowerment projecta1

Variable
Intervention group Control group Δ within 

intervention
Δ within 
control

Difference 
in Δ 95% CI p valueBefore After Before After

Weight, lbs 200.05 198.28 213.54 213.34 -1.77 -0.20 -1.57 -4.53 1.38 0.2972
BMI, kg/m2 32.12 31.85 33.91 33.99 -0.28 0.08 -0.36 -0.92 0.20 0.2091
SBP, mmHg 126.61 125.25 125.13 126.06 -1.36 0.93 -2.29 -6.13 1.54 0.2416
DBP, mmHg 76.11 73.93 75.46 74.36 -2.19 -1.10 -1.09 -3.56 1.38 0.3881
HbA1C, % 8.20 8.27 8.88 8.53 0.06 -0.34 0.41 -0.01 0.83 0.0553
Total cholesterol, mg/dL 176.04 172.12 183.96 181.39 -3.92 -2.57 -1.34 -16.45 13.77 0.8617
Triglycerides, mg/dL 182.72 183.21 137.09 155.36 0.49 18.27 -17.78 -73.75 38.17 0.5333
LDL, mg/dL 93.58 93.13 103.50 102.14 -0.45 -1.36 0.91 -9.35 11.17 0.8620
HDL, mg/dL 43.99 44.66 45.12 45.07 0.67 -0.05 0.72 -1.33 2.76 0.4915
a Analysis was adjusted for age, gender, race, and history of hypertension.
1. CMS.gov. Medicaid incentives for the prevention of chronic disease model [Internet]. Baltimore, MD: Centers for Medicare and Medicaid Services; updated 2017 Aug 9 [cited 2016 

Oct 29]. Available from: https://innovation.cms.gov/initiatives/mipcd.
BMI = body mass index (calculated as weight in kilograms divided by height in meters squared); CI = confidence interval; DBP = diastolic blood pressure; HBA1C = glycated hemoglobin; 
HDL = high-density lipoprotein; LDL = low-density lipoprotein; SBP = systolic blood pressure.
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about incentives infringing upon an in-
dividual’s decision-making autonomy. Fi-
nancial incentives might represent unjust 
inducements on the most vulnerable low-
income populations.23 Another concern 
is that introducing external incentives 
may reduce people’s intrinsic motiva-
tion and desire to improve their own 
health.24 The HI-PRAISE satisfaction 
survey administered to the intervention 
group at the end of the study found most 
participants agreed that rewards helped 
them set goals and make positive changes 
in their lives. The participants appreciated 
being rewarded for taking good care of their 
diabetes and were happy with the amount 
and frequency of the incentives. Bazerman 
et al25 refer to the common struggle be-
tween choosing what we desire in the heat 
of the moment and what would be best for 
us in the long run as “want/should conflict.” 
To provide health plans with training on 

how to facilitate should decision making, 
additional research such as longitudinal 
behavior studies on want/should conflict 
is needed. Policy makers may be able to 
use these types of interventions to “nudge” 
individuals toward should behaviors.26 The 
dollar amount of the financial incentives 
in HI-PRAISE were small and may not 
have been enough to meet the threshold to 
“nudge” participants’ compliance with ADA 
guidelines. The amount may not have been 
sufficient to induce new behaviors or to 
change behavior. However, financial incen-
tives also increase the costs for pharmacy 
and ambulatory visits with an unclear 
long-term impact on clinical outcomes 
as well as hospitalizations and emergency 
room visits. Improving the health of per-
sons with diabetes requires reducing old 
unhealthy habits and building new healthy 
habits, which seems to be beyond the capac-
ity of financial incentives alone. 

HI-PRAISE constitutes an initial 
attempt to investigate quality of life in 
patients with diabetes within a man-
aged care organization and is one of the 
first to examine the impact of finan-
cial incentives. The mean scores of the 
physical component summary measure 
and two subscales of bodily pain and 
general health showed a trend toward 
improvement at the midpoint of the 
study; however, this was not sustained 
at the end. Previous studies have shown 
that higher levels of distress correlate to 
lower quality-of-life scores in persons 
with diabetes for those treated with in-
sulin, longer duration of diabetes, and a 
history of cardiovascular comorbidity.27,28 
The incentives temporarily improved the 
quality-of-life scores. 

Some RCT participants in both groups 
were followed-up by nurse care coordi-
nators who assisted telephonically with 
diabetes self-management and goal set-
ting. They were encouraged to consider 
goals appropriate and pertinent to their 
condition. Nurse case management is a 
collaborative process that provides and 
coordinates health care services to meet 
an individual’s health needs.29 This is a 
promising approach to the management 
of patients with diabetes and considered a 
key element in the adoption of a patient-
centered medical home model.30 The aim 
of the HI-PRAISE incentives was to 
encourage the adoption of diabetes self-
management behaviors. A wallet-sized 
goal and incentive tracking card was cre-
ated by HI-PRAISE for the intervention 
group participants. Participants in the 
intervention group showed more im-
provement in following a recommended 
general diet for diabetes from baseline to 
the end of the study when compared with 
those in the control group, as assessed by 
the SDSCA. 

Standardization of care through Patient-
Centered Medical Home and the use of 
standing orders at KPHI may have led 
to no difference in patient compliance 
with the ADA standards of medical care 
in diabetes or clinical outcomes between 
the intervention and control groups. 
This suggests that a modified incentive 
schedule with higher dollar amounts fo-
cusing on key clinical measures (HbA1C, 
blood pressure, cholesterol) may lead to 

Figure 2. Effect of the intervention on amount billed and amount paid – estimates.1

1 State of Hawaii, Department of Human Services Claims Data.
COFA = Compact of Free Association.
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improvement in health outcomes among 
Medicaid beneficiaries at KPHI.

Some of the limitations the HI-PRAISE 
project faced were delays establishing 
fully executed contracts with KPHI. Ini-
tial rolling enrollment was stretched from 
three months to nine months because 
of slow recruitment of participants into 
the study. The original target population 
was patients with diabetes receiving care 
coordination services. Enrollment was 
delayed initially because of the small 
pool of persons receiving diabetes care 
coordination who met the general eligi-
bility; the pool was later expanded to also 
include persons receiving standard care 
for diabetes. Participants were contacted 
telephonically, and many did not respond 
to the messages left on voice mail. KPHI 
staff had other competing priorities and 
projects, which led to HI-PRAISE as-
signing a graduate student to assist KPHI 
with recruitment. Additionally, KPHI 
had a change of Principal Investigator, 
which temporarily halted the RCT study. 

The HI-PRAISE project was con-
ducted in the setting of usual care, which 
meant that the clinicians were the ones 
to order the necessary laboratory tests on 
the basis of ADA standards of medical 
care in diabetes. This may have led to a 
high number of missing orders and test 
results because there were no specific 
HI-PRAISE study visit requirements for 
the participants. Additionally, the project 
did not engage the primary care clini-
cians, which inhibited the connection of 
the incentive to the participants’ overall 
health care experience. Financial incen-
tives alone likely fail to recognize the de-
gree to which patient motivation depends 
on goals shared within therapeutic alli-
ance between patients and their primary 
care clinicians. This was a confounder in 
the study, which was adjusted by the nurse 
care coordinators involved in diabetes 
care coordination who provided motiva-
tion and goal setting to some participants. 
All persons with diabetes at KPHI have 
yearly standing orders for necessary blood 
tests such as HbA1C; however, compliance 
is self-determined.

Fluctuating eligibility status of Med-
icaid beneficiaries led to reduction in 
sample size in both groups. Compact of 
Free Association migrants (n = 11) lost 

Medicaid on March 1, 2015, and were no 
longer eligible to participate in the study. 
In the late 1980s, the former Trust Ter-
ritory of the Pacific Island formed the 3 
Freely Associated States through separate 
Compacts: Palau, Marshall Islands, and 
the Federated States of Micronesia. The 
compacts granted these islands sover-
eignty in domestic and foreign affairs in 
return for defense rights in the islands to 
the US. The citizens of these islands could 
enter the US without visa requirements, 
and many chose to migrate to Hawaii in 
search of better economic and health care 
opportunities. Because of the ruling of 
the Ninth Circuit Court of Appeals and 
availability of ACA marketplace health 
plans, the State of Hawaii was no lon-
ger obligated to provide Medicaid-like 
services to Compact of Free Association 
noncitizen adults. Others (n = 40) lost 
Medicaid for various reasons, such as 
change of address, recent travel, or change 
in income status. Limited English profi-
ciency and low health literacy were some 
of the barriers to reapplying for Medicaid.

Unequally spaced intervention periods 
across participants increased the vari-
ability of the outcomes and decreased 
the power of the study. Reduction in 
sample size reduced the power to detect 
significant differences-in-differences. 
The response rate for the SF-36v2 
and SDSCA surveys decreased by ap-
proximately 40% from baseline to end 
of the study, whereas the one-time sat-
isfaction survey was 48%. Factors such 
as reduced sample size, limited survey 
response time for the participants, lack 
of involvement of primary care clinicians, 
and lack of time for the research team to 
follow-up with the nonresponders may 
have contributed to the low response at 
end of the study. 

Future studies on financial incentives 
could increase the dollar amounts of 
the financial incentives rewarding the 
outcome measures rather than process 
measures. Financial incentives could be 
expanded to clinicians too, encouraging 
clinician-patient dyads in commonly 
shared goals. Fidelity of the intervention 
could be improved by having nurse 
care coordinators physically present at 
each clinician site to oversee goals and 
achieved behavior outcomes pairing 

with the incentives. Positive feedback, 
motivational interviewing, and goal 
setting by nurse care coordinators would 
enhance the internal motivation of 
participants. 

CONCLUSION
The patient-centered medical home 

model for diabetes will continue at 
KPHI. This study did not provide con-
clusive evidence to support the use of 
financial incentives to improve diabetes 
standards of care or clinical outcomes in 
a managed care setting. Further long-
term studies are needed to better assess 
the impact of financial incentives along 
with other behavioral economic tools to 
improve clinical outcomes and quality of 
life of patients with diabetes. Micro- and 
macrovascular changes from diabetes 
take several years to develop. Con-
templating change, getting motivated, 
and committing to desired changes in 
lifestyle may take longer. Primary care 
clinicians build long-term relation-
ships through patience and persistence, 
winning trust, and ultimately timing 
interventions to patients’ readiness to 
change. Future studies could expand to 
non-Medicaid adult patients with dia-
betes. The project was not effective at 
reducing costs during the study period. 
However, conducting future studies that 
allow for a longer follow-up period may 
help determine the long-term impact of 
financial incentives on health costs. v 
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