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Abstract 
Objectives: While the value of glycemic control to minimize adverse health 
outcomes among patients with diabetes is clear, achieving hemoglobin A1c 
(A1c) goals remain a challenge. We evaluated the use of financial incentives to 
increase enrollment and improve glycemic control among patients invited to 
participate in a monthly diabetes group appointment (DGA) as part of their 
enrollment in DaVita HealthCare Partners, a large southern California ma-
naged care organization. Methods: Adult diabetes patients (≥18 years) with a 
currently uncontrolled hemoglobin A1c level (>8.0% if <65 years and >9.0% if 
≥ 65 years) were randomized to 1) no DGA, 2) DGA with no financial incen-
tives (non-incentive DGA) or 3) DGA with financial incentives (incentive 
DGA). Results: Nine sites among four regions of the greater Los Angeles area 
participated. Each site offered one non-incentive DGA and one incentive 
DGA. Over 1500 patients were identified for recruitment and at the peak of 
enrollment, 299 patients were enrolled in 18 DGAs. On average, hemoglobin 
A1c values dropped more for patients participating in the incentive DGA 
(9.9% to 8.7%, −1.2%) versus non-incentive DGA (9.7% to 9.0%, −0.7%) ver-
sus no DGA group (9.1% to 8.7%, −0.4%). Several unexpected implementa-
tion challenges arose which complicated evaluation but provide important 
learning lessons. Conclusions: Management of chronic diseases like diabetes 
is challenging for patients and the primary care system alike. Continuing to 
implement and evaluate programs under “real-world” conditions can provide 
further insight into how best to support patients with diabetes and their pri-
mary care teams in order to achieve glycemic control and avoid preventable 
complications. 
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1. Introduction and Background 

It is estimated that 23 million people are living with a diabetes diagnosis in the 
U.S. with similar rates in California (2.5 million adults with diabetes, 9%) [1]. 
Another 13 million Californians are estimated to have undiagnosed diabetes or 
prediabetes, a high risk state for developing diabetes [2]. Diabetes is the 7th lead-
ing cause of death in the U.S. with total direct and indirect costs of $245 billion 
in 2012 [1]. The burden of diabetes is clear. 

Studies have also shown that patients with diabetes who control their blood 
glucose (as measured by their hemoglobin A1c level) can prevent or delay micro-
vascular complications like eye and kidney disease, but that doing so is challenging 
[3]. Type 2 Diabetes is a chronic disease that requires patient self-management 
in the form of diet and exercise, and sometimes medication in order to achieve 
glycemic control. The importance of diabetes self-management education and 
support (DSMES) is underscored by the National Standards which seek to guide 
the provision of timely, evidence-based DSMES programs [4]. Primary care teams 
at DaVita HealthCare Partners (DHCP) implemented diabetes group appoint-
ments (DGA) to educate, support and monitor patients in the self-management of 
their diabetes in order to prevent or delay complications.  

Group appointments show promise to efficiently deliver high quality primary 
care, education and support to chronic disease patients, including those with 
diabetes [5] [6] [7]. DHCP staff indicated some success among patients attend-
ing DGAs, but felt the potential of the DGAs was not being reached. Primary 
care teams aimed to increase DGA participation and help patients reach their 
A1c goal. DHCP sought to implement more DGAs, including DGAs with finan-
cial incentives, with the purpose of increasing participation and improving pa-
tient A1c levels. Researchers at the University of Southern California (USC) were 
consulted to provide feedback on how DHCP might design, implement and 
evaluate the DGAs with financial incentives in order to assess their effectiveness.  

The literature regarding the application of behavioral economic principles to 
change health behaviors is relatively large at this point (for example see  
https://ldi.upenn.edu/research-interest/behavioral-economics-behavior-change 
and [8]), but empirical studies of the impact of financial incentives on diabetes- 
related outcomes is much smaller. A recent scoping review of behavioral eco-
nomic interventions for the prevention and treatment of Type 2 diabetes unco-
vered six studies that tested the impact of financial incentives on either self- 
management recommendations or outcomes [9]. Only two studies specifically 
addressed using financial incentives to reach A1c goals and the results were 
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modest at best [10] [11].  
The objective of this study was to provide guidance to DHCP on how primary 

care teams could feasibly test the impact of financial incentives on DGA atten-
dance and A1c outcomes. Group appointments require significant resources and 
a rethinking if not a redesign of the traditional primary care system [12] [13]. 
Study findings offer insights for the primary care community both with respect 
to the potential ability of economic incentives to engage patients in management 
of their chronic condition as well as valuable lessons on how to structure, im-
plement and evaluate interventions in a primary care setting. 

2. Methods 
2.1. Intervention: Diabetes Group Appointments (DGAs) with and 

without Financial Incentives 

Diabetes group appointments were developed for patients who have not 
achieved glycemic control. Group appointments can effectively target primary 
care resources when caring for patients with chronic disease, including diabetes 
[5] [6] [7]. The main goal of DHCP’s DGA is to help each patient achieve gly-
cemic by increasing their understanding of their condition and facilitating en-
gagement and behavior change through an active team approach, including 
peers.  

The main characteristics of the DGAs include: 
• 2.5 hour free group appointment 
• About 10 patients per group 
• Monthly, same day and time each month 
• In English or Spanish 
• Providers involved: 

o Health educator(s) 
o Registered dietician or certified diabetes educator 
o Registered nurse or certified diabetes educator 
o Physician (primary care or endocrinologist) 
o Medical assistant(s) 

At the first DGA session clinical values are checked including A1c, fasting 
blood glucose, LDL, weight and blood pressure and a foot check and PHQ-9 to 
screen for depression are done [14]. Follow-up foot checks are conducted every 
six months, A1c and LDL levels are checked every three months, and the re-
maining measures at every DGA or monthly. A healthy breakfast is provided as 
part of a meal preparation demonstration.  

Next, the structured educational portion of the DGA begins and at the first 
DGA an action plan is developed that addresses barriers to health such as lack of 
physical activity, smoking and stress. Each DGA covers a predetermined topic 
including “Monitoring Your Blood Glucose” and “Diabetes Nutrition with a 
Registered Dietician.” When a patient reaches their A1c goal they graduate from 
the DGA. For patients age 65 years and younger this is generally considered an 
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A1c < 7.0% and for patients age 65 years and older an A1c < 8.0% [3]. At their last 
DGA, graduates are recognized and given a certificate and diabetes-appropriate 
gift basket (e.g., book about managing diabetes, diabetes cookbook, measuring 
cups and spoons, brown rice, healthy seasonings). Patients are then invited to 
join a diabetes support group. 

In the case of financial incentives, these were provided in three ways: 
1) $40 incentive to attend first DGA meeting 
2) $40 incentive for each 0.5% reduction in A1c level until goal  
3) Chance to win $40 at each DGA meeting 
While these financial incentives derive from the literature cited earlier, these 

incentives were also developed with input from DHCP primary care teams. Cer-
tain themes recurred: 
• The importance of an incentive to get people to the first meeting, so that pa-

tients can see the benefit and form bonds with both the primary care team 
and peers. 

• Positive incentives and fun atmosphere.  
o Loss aversion may be a powerful incentive, but concerns about alienating 

patients or the development of negative attitudes were expressed [8].  
o Staff viewed incentives tied to A1c reductions as valuable, they also felt 

DGA attendance in and of itself was useful. A wheel was spun at the end 
of each meeting. Each equal “slice” on the wheel included an attendee’s 
name and this is how a meeting “winner” was determined.  

• Keep the incentive schemes simple, to ease implementation.  
These ideas are consistent with a study of patient and provider attitudes to-

wards the use of financial incentives to support diabetes self-management [15]. 

2.2. Setting and Study Population 

DaVita HealthCare Partners is a very large integrated care organization deliver-
ing care in the southern California region to over half a million commercial, 
Medicare and Medicaid enrolled members. Over 60 medical clinics in the greater 
Los Angeles and Orange County area and nearly as many hospitals serve these 
members (see https://healthcarepartners.com/Locations/).  

Patients were identified as having a diabetes diagnosis using the DHCP di-
abetes registry. Patients were excluded if 1) age < 18 years, 2) type 1 diabetes di-
agnosis, 3) gestational diabetes diagnosis, 4) dementia diagnosis or 5) if their last 
A1c value indicated glycemic control. For the last criteria, patients age 65 and 
older were eligible for the DGA if their most recent A1c was equal to or greater 
than 9.0% and 8.0% for those under age 65. Given diabetes treatment standards 
these values would indicate each patient had an A1c value at least 1.0% over 
their likely A1c goal [3].  

3. Study Design and Analysis 

In order to evaluate the impact of financial incentives and the DGA, patients 
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who met the above criteria were randomly assigned to one of three groups: 1) no 
DGA, 2) DGA with no financial incentives (non-incentive) or 3) DGA with fi-
nancial incentives (incentive DGA). An initial goal of 950 patients or 316 per 
arm was estimated to provide the research team a large enough sample to detect 
differences in A1c levels of 0.5% and was considered feasible by DHCP. The lead 
health educator at a participating site was provided a list of patients identified 
for the non-incentive and incentive DGA. The written DGA invitation letters 
and follow-up phone calls were edited to include description of the financial in-
centives. Nine locations within four regions were identified for participation due 
to the diversity of patients as well as familiarity with DGAs and necessary staff-
ing levels. The first DGA launched in June 2012 and the last during June 2013 to 
ensure at least six months of follow-up. The full study period lasted for 18 
months, from June 2012 through December 2013. 

The USC research team acted as consultants only regarding research design 
and post intervention analysis. No one outside of DHCP had access to any person- 
level confidential health data or interacted with participants during the project. 
DHCP providers and staff delivered patient-centered care according to current 
standards of care. Given the limited involvement of the research team, analyses 
are descriptive as presented under the Results section and the implications of 
these results and implementation challenges are reviewed in detail in the Discus-
sion, Lessons and Conclusions section. 

4. Results 

As shown in Table 1, 1146 patients were reached via phone and invited to par-
ticipate in either a non-incentive DGA or DGA with financial incentives. At the  

 
Table 1. Diabetes Group Appointment (DGA) Enrollment by Site and Type: Non-Incentive 
and Financial Incentive. 

Site 
Number of Patients Contacted Total Enrollment 

Non-Incentive DGA Incentive DGA Non-Incentive DGA (%) Incentive DGA (%) 

1.1 82 45 24 (29.3) 13 (28.9) 

1.2a 73 80 18 (24.7) 15 (18.8) 

1.3b 35 25 13 (37.1) 16 (64.0) 

2.1 82 52 18 (22.0) 19 (36.5) 

2.2 104 62 21 (20.2) 14 (22.6) 

2.3 62 35 18 (29.0) 14 (40.0) 

2.4 86 33 8 (9.3) 12 (36.4) 

3.1 123 74 26 (21.1) 19 (25.7) 

4.1 68 25 15 (22.1) 16 (64.0) 

Total 685 461 161 (23.5) 138 (29.9) 

a. At this site, when staff had difficulty with recruitment, they bypassed sending an invitation letter prior to 
calling patients. b. Spanish-speaking DGA. 
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height of enrollment, 161 patients were participating in a non-incentive DGA 
and 138 patients in an incentive DGA. Recruitment by site and type of DGA va-
ried substantially, from a low of 9.3% to a high of 64.0%. Overall, 23.5% of pa-
tients invited to a non-incentive DGA, who were reached via phone, attended at 
least one DGA, versus 29.9% of patients reached for an incentive DGA. The 
most common reason for declining the DGA, either incentive or non-incentive, 
was work (45% of respondents). We use the term reached, because many more 
patients (additional 497) were identified for enrollment in either a non-incentive 
or incentive DGA, but due to an invalid phone number or inability to connect 
with these patients after at least three attempts, staff would proceed to the next 
patient on their list. In order to minimize the potential impact of timing differ-
ences each site had the goal of launching a non-incentive and incentive DGA 
within one month of each other, but this proved challenging. Six sites had the 
two types of DGAs launch within three months of each other, but in the case of 
the other three sites, the start dates ranged from 6 - 10 months.  

Table 2 provides descriptive statistics for patients enrolled in the non-incentive 
and incentive DGAs who responded to a self-administered questionnaire offered 
at the end of the first DGA meeting. The mean age of attendees was comparable 
at about 61 years. Women comprised a greater proportion of the non-incentive 
DGAs than the incentive DGAs (61.8% vs. 51.0%, respectively). Slightly more 
African American patients (17.0% vs. 11.3%), those with a high school education 
or less (49.0% vs. 42.3%), and persons who preferred not to check a box indicat-
ing their annual family income (17.3% vs. 9.5%) were enrolled in non-incentive 
relative to incentive DGAs, respectively. Comparable values are not available for 
those patients who were randomized to the no DGA comparison group as this 
information was not routinely collected during 2012-2013. 

The main outcome of interest, whether financial incentives actually resulted in 
better glycemic control in type 2 diabetes patients is shown in Table 3. The pa-
tients enrolled in a DGA with financial incentives lowered their A1c level more 
on average more than those patients enrolled in a non-incentive DGA or no 
DGA (−1.7% vs. −0.7% vs. −0.4%, respectively). While the mean starting A1c 
was relatively close among those patients attending the financial incentive and 
non-incentive DGAs, those patients who were not invited to a DGA as part of 
the study tended to have a lower starting A1c level on average (9.9% vs. 9.7% vs. 
9.1%, respectively).  

5. Discussion, Lessons and Conclusions 

The ADA has recognized and recommended the role of diabetes self-management. 
To that end, DHCP primary care teams developed and implemented the DGA 
intervention as part of their commitment to delivering high quality evidence- 
based diabetes care. Our results show that financial incentives within a large in-
tegrated managed care organization are feasible, and suggest a positive influence 
on both DGA attendance and A1c levels. Additional research with larger samples  
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Table 2. Patient Self-Reported Sociodemographic Characteristics by Diabetes Group 
Appointment (DGA) Type: Non-Incentive and Financial Incentive. 

Characteristic 
Total DGA Patients 

(N = 187 to 212) 
Non-Incentive DGA 

(N = 91 to 110) 
Incentive DGA 
(N = 95 to 102) 

Mean Age (range) 61.4 years (31 to 90) 61.7 years (31 to 88) 61.1 years (31 to 90) 

Gender    

Female 56.6% 61.8% 51.0% 

Male 43.4% 38.2% 49.0% 

Race/Ethnicity    

Non-Hispanic White 20.8% 19.0% 22.7% 

African American 14.2% 17.0% 11.3% 

Hispanic 54.8% 52.0% 57.7% 

Asian 5.6% 7.0% 4.1% 

Other 4.6% 5.0% 4.1% 

Education Level    

High School or less 45.7% 49.0% 42.3% 

Some College 35.7% 32.4% 39.2% 

College and above 18.6% 18.6% 18.6% 

Annual Family Income    

<$15,000 16.6% 16.3% 16.8% 

$15,000 to $24,999 11.9% 15.3% 8.4% 

$25,000 to $34,999 11.9% 12.2% 11.6% 

$35,000 to $49,999 10.9% 10.2% 11.6% 

$50,000 to $74,999 14.5% 11.2% 17.9% 

$75,000 to $99,999 11.4% 9.2% 13.7% 

≥$100,000 6.2% 6.1% 6.3% 

Don’t Know 3.1% 2.0% 4.2% 

Prefer Not to Say 13.5% 17.3% 9.5% 

a. Sample size varies due to the response rate to each question, which were part of a self-administered writ-
ten questionnaire given as part of a satisfaction survey at the end of the first DGA meeting. 

 
Table 3. Hemoglobin A1c by Diabetes Group Appointment (DGA) Type: No DGA, 
Non-Incentive and Financial Incentive. 

 
DGA Type 

No DGA Non-Incentive DGA Incentive DGA 

Sample Size 254 161 138 

Mean Starting A1c 9.1% 9.7% 9.9% 

Mean Ending A1c 8.7% 9.0% 8.7% 

Difference −0.4% −0.7% −1.2% 
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is desirable to confirm our observations. 
An unintended set of findings emerged from the study and provide valuable 

lessons for the applied evaluation literature and primary care community. These 
findings relate to the complexities of implementing “live” interventions based on 
rigorous, scientific designs. Researchers were challenged to evaluate the inter-
ventions being delivered in “real time” without the ability to manage or know all 
aspects of implementation. 

Operationalization of a standardized DGA is one example. The project man-
ager conducted site visits and, along with the lead health educator met monthly 
with staff implementing the DGAs to increase uniformity, but with different lead 
physicians, nurses, dieticians, and educators, each site sometimes made last 
minute adjustments due to their personal practice styles and comfort levels or 
had to due to resource constraints (i.e. availability of a large enough room, down 
two primary care providers). For example, the lead doctor at two study sites met 
with patients one-on-one during the DGA, which was not standard practice at 
other sites, but this was his preference. Also, per the request of one sites’ dieti-
tian and nurse, patients on intensive insulin therapy (basal, plus bolus insulin 
therapy) were excluded from participation.  

With respect to consistent launch dates, as previously mentioned, the start of 
different DGAs, both within and across sites, occurred at different times over a 
12-month period and as a result length of follow-up also varied. Time of year 
may impact attendance. Patients may miss appointments more in summer 
months due to vacation and family events (e.g., weddings) or because of holidays 
in November and December. Therefore, differences in attendance within sites 
may relate more to differences in the DGA start dates than due to financial in-
centives.  

Another internal challenge relates to the diverse socio-demographic characte-
ristics of DHCP members, reflective of Los Angeles. The health literacy of some pa-
tients was relatively low (e.g., difficulty reading and completing self-administered 
questionnaires), creating another barrier to diabetes education and self-management. 
In this study, 46% of DGA patients had a high school education or less. Low 
health literacy has been associated with misperceptions of A1c control [16]. 

The appointment times of the DGA were also difficult to plan. The most 
common reason patients gave who declined to participate was that the proposed 
times were inconvenient. The DGAs were offered only in the mornings on a 
weekday due to primary care team availability and because this reflected prior 
DHCP experience with DGAs. Patients who declined to attend a DGA, but indi-
cated an interest, suggested an evening or weekend time. Current DGA partici-
pants also suggested having evening and weekend times available. Now that ex-
perience has been gained with the DGAs across several sites and regions, some 
primary care teams may feel comfortable transitioning to or adding an evening 
or weekend DGA. 

Lastly, the project manager invited all DGA lead physicians to provide feed-
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back. Five physicians were interviewed in person. While all five physicians 
agreed the DGA was valuable, because they felt the education and support was 
necessary, the challenge of “getting patients through the door” as well as con-
vincing them of the need for change was reiterated. With respect to the latter is-
sue, it was noted that DGA attendance might trigger the prescription of insulin, 
but that patients could still be resistant to taking medication. While concern 
arose that patients might be coming to the incentive DGAs for the “wrong” rea-
son (i.e., for the extrinsic motivator of money versus the intrinsic desire to im-
prove health) the overall view was that the incentives helped to engage patients, 
but weren’t enough to overcome the barrier of a fulltime job and that “nothing 
lasts,” so motivators need to be changing, especially when the behavior changes 
are meant to last a lifetime. Consistent with the initial concerns of providers and 
staff to avoid the use of penalties or threat of a loss, a few physicians and staff 
noted that a handful of patients purposefully missed DGAs because of embar-
rassment. Either that they feared their A1c level did not improve or in the case of 
DGA meetings focused on exercise (including yoga) that they wouldn’t be able 
to complete the exercise. 

Limitations 

Implementation challenges limit our ability to assess the impact of the DGAs 
and financial incentives. In order to protect patient confidentiality, no researcher 
had access to the raw data and ultimately what we report is descriptive. While a 
randomized controlled trial may be the gold standard of research designs, logis-
tical challenges within DHCP and beyond DHCP’s control preclude knowing 
whether confounding variables (e.g., patients on insulin and adherence, access to 
other services such as worksite wellness benefits) influenced outcomes. 

In summary, this study seeks to build upon the emerging behavioral econom-
ics literature as it applies to health care and impacting health behavior. The re-
sults are two-fold and show that use of financial incentives is feasible within a 
large integrated managed care organization, and suggest a positive influence on 
both DGA attendance and reducing A1c levels. The second, unexpected set of 
findings includes a summary of practical and logistical challenges to guide future 
efforts in implementing and evaluating behavioral change interventions. 
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