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Abstract

Aims: To examine enrollment in the National Diabetes Prevention Program (DPP) by insured 

adults with prediabetes according to domains of the Health Belief Model (HBM).

Methods: Between 2015 and 2019, University of Michigan employees, retirees, and dependents 

with prediabetes were offered the National DPP at no out-of-pocket cost. Individuals with 

prediabetes were identified and mailed letters encouraging them to enroll. We surveyed those 

who enrolled and a random sample of those who did not using the HBM as a framework to 

examine factors associated with enrollment. Analyses were performed using multivariable logistic 

regression models.

Results: Of 64,131 employees, retirees, and dependents, 8131 were identified with prediabetes 

and 776 (9.5%) enrolled in the National DPP. Of those surveyed, 532 of 776 National DPP 

enrollees and 945 of 2673 non-enrollees responded to the survey (adjusted response rates 74% and 

43%, respectively). Among survey respondents, factors associated with National DPP enrollment 

included older age, female sex, higher BMI, prediabetes awareness, greater perceived benefits of 

health-protective action, and one or more cues to action.
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Conclusions: Optimizing National DPP enrollment among adults with prediabetes will 

require identifying individuals with prediabetes, increasing personal awareness of the diagnosis, 

increasing perceived benefits of enrollment, and providing strong cues to action.
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1. Introduction

In 2018, 88 million U.S. adults, or 35% of the adult population, had prediabetes.1 

Prediabetes confers higher risk for diabetes and cardiovascular disease. Up to 30% of adults 

with prediabetes develop diabetes over 5 years and up to 70% develop diabetes over their 

lifetimes.2 Intensive lifestyle interventions can delay or prevent type 2 diabetes, regardless of 

age, sex, or racial/ethnic background.3,4 In the Diabetes Prevention Program (DPP) clinical 

trial, the relative risk of developing type 2 diabetes was reduced by 58% over three years 

with the intensive lifestyle intervention.3 The Centers for Disease Control and Prevention 

has adapted the DPP intensive lifestyle intervention as the National DPP, a critical first step 

in targeted prevention of type 2 diabetes among high-risk individuals.5

Despite a decade's long effort to expand the reach of the National DPP, uptake has been 

low.6 Currently, the National DPP is offered by nearly 200 suppliers at more than 750 

clinical and community locations across the country, and although a variety of delivery 

methods (individual, group, virtual/technology-based) are offered 7, fewer than 2.4% of 

eligible Americans with prediabetes have enrolled.8,9 Potential explanations for the low 

uptake among adults with prediabetes include prediabetes unawareness,1 misperceptions 

about diabetes risk and the effectiveness of interventions for reducing diabetes risk,10 and 

low rates of referrals from primary care providers.11 Prediabetes is asymptomatic and only 

about 13% of adults with prediabetes report ever having been told they have the condition.12 

Even when individuals with prediabetes are aware of their diagnosis, fewer than 4% report 

having been referred to a lifestyle intervention program by their primary care provider, and 

fewer than 5% of them report ever having enrolled.13

The Health Belief Model (HBM) (Fig. 1) provides a framework to understand health-

protective action and to develop and refine interventions to optimize enrollment in the 

National DPP. According to the HBM, the likelihood that a person takes protective-health 

action is influenced by perceived benefits, self-efficacy, perceived threat, and internal or 

external events that may serve as cues to action (e.g., exposure to health information and 

encouragement from trusted sources).14,15 Protective-health actions are also influenced by 

demographic, clinical, sociopsychological, and structural factors.16

Our aim was to examine relationships between domains of the HBM and National DPP 

enrollment to inform interventions to optimize enrollment in the National DPP to facilitate 

the primary prevention of type 2 diabetes among adults with prediabetes.
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2. Subjects, materials and methods

Between 2015 and 2019, Premier Care, the employer-sponsored health insurance plan 

for University of Michigan (U-M) employees, retirees, and their dependents, offered the 

National DPP at no out-of-pocket cost to adults ≥18 years of age with prediabetes and 

overweight or obesity. Premier Care contracted four suppliers to provide the National 

DPP in clinical and community settings and online. Blue Care Network (BCN), the 

administrator of Premier Care, identified individuals with prediabetes based on absence 

of diabetes, administrative claims indicating prediabetes, and hemoglobin A1c (HbA1c) 

levels between 5.7% and 6.4%. BCN then mailed them letters encouraging them to enroll 

in the National DPP at no out-of-pocket cost. BCN also used a previously developed and 

validated algorithm17 to identify people at high risk for prediabetes and mailed them letters 

recommending that they be tested for prediabetes, and if diagnosed, enroll in the National 

DPP. To further publicize the opportunity to enroll, an email campaign was conducted 

to encourage U-M employees to self-screen for prediabetes using the American Diabetes 

Association screener.18 If positive, they were encouraged to get tested for prediabetes and if 

diagnosed, to enroll in the National DPP. The details of this multi-level strategy to identify 

individuals with prediabetes and to encourage them to enroll in the National DPP have been 

published.19

The U-M's policy decision to offer the National DPP at no out-of-pocket cost, to proactively 

identify potential participants, and to encourage enrollment provided a “natural experiment” 

to study relationships between National DPP enrollment and domains of the HBM.

2.1. Data collection

We used administrative data from BCN to describe the characteristics of the adults 

with prediabetes. We also merged residential address zip codes with data from the 

U.S. Census Bureau20 to describe neighborhood indicators of median household income, 

percent unemployment, and percent of families receiving Supplemental Nutrition Assistance 

Program (SNAP) benefits.

We mailed surveys to all the Premier Care members with prediabetes who enrolled in 

the National DPP and to a random sample of those who did not enroll. For Premier 

Care members with prediabetes who enrolled in the National DPP, the survey was mailed 

approximately 2 months after enrollment. For those who did not enroll, the survey was 

mailed at least 9 months after the initial invitation to enroll to ensure that those members 

with prediabetes had not enrolled. If we did not receive a completed survey or a postcard 

opting out of the survey, we mailed a reminder letter after 14 days, a second copy of the 

survey after 28 days, and a third copy of the survey after 42 days using Priority Mail. The 

study was reviewed and approved by the U-M Institutional Review Board and a waiver of 

written informed consent was granted. The informed consent document was mailed with the 

surveys and if a survey was returned, informed consent was implied.
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2.2. Measurement of HBM domains

We used the survey to assess domains of the HBM including perceived benefits, self-

efficacy, perceived threat, and cues to action (Fig. 1). We used a validated version21 of 

the Personal Control subscale from the Risk Perception Survey for Developing Diabetes 

(RPS-DD) to assess perceived benefits.22 Two items assess individuals' beliefs that people 

who make a good effort to control their risks of developing diabetes are much less likely 

to develop it, and that their personal efforts will help control their own risks for developing 

diabetes. Four response options are available for each question ranging from “strongly 

agree” (4) to “strongly disagree (1).” The subscale was scored as the average of the 2-items.

To assess eating self-efficacy, we used the sum of 6 items from the Weight Efficacy Lifestyle 

Questionnaire, which measure individuals' beliefs that they are in control of their eating and 

can control their desires to overeat.23 To assess physical activity self-efficacy, we used the 

sum of 5 items from the Self-Efficacy for Physical Activity scale, which measure peoples' 

beliefs that they can engage in regular physical activity.24 The items are rated on a 5-level 

Likert scale with 5 indicating strong agreement.

We conceptualized the domain of perceived threat as having three parts,16 perceived 

seriousness of diabetes, perceived risk for developing diabetes, and worry or concern about 

developing diabetes. We assessed perceived seriousness of diabetes using the item: “I think 

that diabetes is a serious health problem,” with 4 indicating strong agreement. To assess 

perceived risk for developing diabetes, we asked the question: “What do you think your risk 

is for getting diabetes over the next 5 years?” Respondents could select “almost no chance” 

(1), “slight chance” (2), “moderate chance” (3), or “high chance (4).” To assess worry 

or concern about developing diabetes, we used the Worry subscale from the RPS-DD,22 

where each item had four response options ranging from “strongly agree” (4) to “strongly 

disagree (1).” Perceived threat of diabetes was calculated as the sum of the responses to the 

seriousness item, perceived risk item, and the worry subscale with a higher score indicating 

greater perceived threat.

Cues to action are events that can elicit health-protective actions or behaviors.16 We 

identified three cues to action to enrollment in the National DPP. First, survey respondents 

were asked if they recalled receiving a letter from BCN encouraging them to enroll in the 

National DPP (yes/no/not sure). “Yes” was interpreted as an affirmative response. Second, 

respondents were asked “Has anyone encouraged you to attend a Diabetes Prevention 

Program?” Selection of the response option, “Doctor,” was an event that we interpreted 

being a potential cue to action. Third, outreach was performed by some primary care 

offices in the form of a letter, portal message, or telephone call to patients with prediabetes 

encouraging them to enroll in the National DPP. We identified patients with prediabetes 

whose primary care offices engaged in such outreach.

We used the survey to assess demographic, clinical, sociopsychological, and structural 

factors.16 The demographic variables assessed were age, sex, and race. The clinical variables 

assessed were weight and height (used to calculate body mass index (BMI)), self-rated 

health (5 levels: Excellent = 1 to Poor = 5), and history of high blood pressure. The clinical 

values used were the most recent values in the year prior to the initial invitation from BCN 
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to enroll in the National DPP. The sociopsychological variables assessed were educational 

attainment, household income, workforce affiliation, responsibility for caring for a child or 

dependent adult, support for eating a healthy diet, and support for being physically active. 

The structural variables assessed were prediabetes awareness, personal history of gestational 

diabetes, family history of diabetes, and knowledge of risk factors for type 2 diabetes. 

Prediabetes awareness was assessed by asking, “Do you have prediabetes?” The response 

options were “yes,” “no,” and “not sure.” Only an affirmative response was interpreted as 

awareness of prediabetes. We assessed knowledge of the risk factors for developing type 2 

diabetes using the 11-item Diabetes Risk Knowledge test from the RPS-DD.22 Those who 

did not enroll in the National DPP were also presented a list of possible reasons for not 

enrolling and asked to check all that applied.

2.3. Data analysis

We used health plan administrative data and data on neighborhood indicators to compare 

respondents and non-respondents to the survey stratified by those who enrolled and did not 

enroll in the National DPP (Table A.1). Among those who enrolled and did not enroll in the 

National DPP, we found only small differences between respondents and non-respondents 

to the survey. We therefore examined associations between National DPP enrollment and 

domains from the HBM using data from the surveys.

We summarized data using mean ± standard deviation for continuous variables and 

frequency (percent) for categorical variables. We assessed differences between enrollees 

and non-enrollees using t-tests for continuous variables and chi-square tests for categorical 

variables. We tested if perceived benefits, eating and physical activity self-efficacy, 

perceived threat, and cues to action were associated with National DPP enrollment, first 

using independent logistic models, and then using a multivariable logistic regression 

model. Associations were also tested between the domains of the HBM and demographic, 

clinical, sociopsychological, and structural variables. Finally, we constructed fully-adjusted 

multivariate models predicting enrollment in the National DPP and used stepwise regression 

with p-value <0.05 for entry and > 0.05 for exit to identify the most parsimonious 

multivariate model. All analyses were performed using SAS 9.4 (SAS Institute, Cary, NC).

3. Results

A total of 8131 adults with prediabetes were identified among the 64,131 adults with U-M 

Premier Care health insurance (Fig. 2). Their characteristics are shown in Table 1, in total 

and stratified by National DPP enrollment. Compared to the 7355 adults who did not enroll 

in the National DPP, the 776 adults (9.5%) who enrolled were older (53 ± 10 years vs. 

50 ± 12 years) and more likely to be women (72% vs. 56%). Compared to National DPP 

non-enrollees, National DPP enrollees had higher BMI levels (34 kg/m22 vs. 32 kg/m22), 

were more likely to have claims diagnoses of overweight or obesity (46% vs. 33%), and less 

likely have claims diagnoses of smoking (2% vs. 7%). National DPP enrollees were more 

likely to have made at least one visit to a primary care provider (86% vs. 83%) or a specialist 

(70% vs. 65%) during the previous year and to live in a neighborhood with higher median 

household income ($71,287 vs. $69,588), a lower percentage of unemployment (34.4% vs. 
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35.0%), and a lower percentage of families receiving SNAP benefits (8.2% vs 8.7%). There 

were no differences between National DPP enrollees and non-enrollees with respect to race, 

blood pressure, cholesterol, claims diagnoses of hypertension or dyslipidemia, or pharmacy 

claims for blood pressure or lipid-lowering medications.

All the health plan members identified with prediabetes who enrolled in the National DPP, 

and a random sample of the health plan members identified with prediabetes who did not 

enroll were invited to participate in the survey (n = 3449). The characteristics of the 1477 

adults with prediabetes who responded to the survey are shown in Table 2. Of the 776 adults 

with prediabetes who enrolled in the National DPP and were mailed a survey, 532 responded 

(crude response rate 69%). When we excluded individuals who opted out or for whom the 

address was incorrect, the adjusted response rate was 74%. Among the 2673 adults with 

prediabetes who did not enroll in the National DPP and were mailed surveys, 945 responded 

(crude response rate 35%). When we excluded individuals who opted out, for whom the 

address was incorrect, or who were deceased, the adjusted response rate was 43%. Overall, 

people with prediabetes who responded to the survey were 53 ± 11 years old (mean ± SD), 

63% were women, 83% were non-Hispanic white. BMI was 31 ± 7 kg/m2 (mean ± SD). 

Slightly fewer than a third (30%) reported having high blood pressure. Nearly two-thirds 

(64%) had 4-year college degrees or higher and a similar proportion (63%) reported that 

their yearly household income was $75,000 or greater. The majority (61%) were affiliated 

with the U-M workforce as current employees.

Compared to non-enrollees, National DPP enrollees were significantly older, more likely to 

be women, had higher BMIs and better self-rated health (Table 2). Enrollees reported greater 

perceived benefits, greater perceived threat, and were more likely to have experienced one 

or more cues to action. There were no differences between non-enrollees and enrollees 

with respect to eating self-efficacy or physical activity self-efficacy. In the first multivariate 

logistic model, we simultaneously examined the HBM domains to determine which were 

independently associated with National DPP enrollment (data not shown). Perceived 

benefits, perceived threat, and cues to action remained significant in the multivariate model.

We used a second set of logistic models to examine how perceived benefits and perceived 

threat were associated with demographic, clinical, sociopsychological, and structural 

variables. Greater perceived benefits were associated with higher self-rated health, higher 

level of educational attainment, higher income level, and greater knowledge of risk factors 

for type 2 diabetes. Lower perceived benefits were associated with higher BMI and having 

support for eating a healthy diet or for being physically active. Greater perceived threat 

was associated with female sex, lower self-rated health, higher BMI, not having support 

for eating a healthy diet or for being physically active, prediabetes awareness, history of 

gestational diabetes mellitus or family history of type 2 diabetes, and greater knowledge of 

risk factors for type 2 diabetes (data not shown).

In the third set of logistic models, we examined whether perceived benefits, perceived 

threat, and cues to action were independently associated with National DPP enrollment 

after demographic, clinical, sociopsychological, and structural variables were included in the 

model (Table 2). In the most descriptive fully-adjusted model, older age, female sex, higher 
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BMI, higher educational attainment, prediabetes awareness, greater perceived benefits, and 

one or more cues to action were all associated with enrollment. Perceived threat was no 

longer independently associated with enrollment. When we used stepwise regression to find 

the most parsimonious model, all of the variables except education remained in the model. 

Both perceived benefits of health-protective action over diabetes risk (odds ratio 1.668, 95% 

CI 1.334–2.085) and cues to action (ORs 2.369 to 6.429) were significantly associated with 

National DPP enrollment.

When survey respondents who did not enroll in the National DPP were presented with a 

list of potential reasons for not participating, more than half (52%) indicated that they did 

not remember being invited to participate in the National DPP. Some (19%) reported that 

they could “do it on their own”. Other common responses were “too busy at work” (16%), 

“my doctor didn't recommend it” (8%), and inconvenient meeting location (7%), time (8%), 

or day (6%). The list of reasons for not participating and the frequency of responses is 

presented in Fig. A.1.

4. Discussion

Fewer than 10% of insured adults who were identified with prediabetes and encouraged to 

enroll in the National DPP enrolled. Although this rate of enrollment is more than twice 

that reported in comparable studies,25,26 it remains disappointingly low. We found that 

compared to those who did not enroll, those who enrolled in the National DPP were older 

and more likely to be women, to have a diagnosis of overweight or obesity, to have received 

medical care from a primary care provider or a specialist during the past year, and to live 

in neighborhoods with higher household incomes, lower rates of unemployment, and lower 

percentages of families receiving SNAP benefits.

We explored whether National DPP enrollment was associated with domains of the Health 

Belief Model. We found that perceived benefits of protective-health action over diabetes 

risk and cues to action were both independently associated with National DPP enrollment. 

Individuals' sense of self-efficacy, that they could control eating or engage in regular 

physical activity, and perceived threat of developing diabetes were not associated with 

National DPP enrollment after adjusting for demographic, clinical, sociopsychological, and 

structural variables. Adults with prediabetes who reported that people who make a good 

effort to control their risks of developing diabetes are much less likely to develop diabetes 

and that their personal efforts would help control their own risk of developing diabetes 

were significantly more likely to enroll in the National DPP. These results highlight the 

importance of educating individuals with prediabetes about the compelling evidence for the 

effectiveness of intensive lifestyle interventions for diabetes prevention regardless of age, 

sex, race/ethnicity, and baseline risk. There is an urgent need to better communicate the 

benefits of lifestyle interventions to delay or prevent the onset of type 2 diabetes and provide 

clear and actionable information about the programs that are available.

Recently, we conducted a study examining factors associated with the use of metformin 

in the same population.27 In that study, we found that compared to those who did not use 

metformin, those who used metformin were younger and more likely to have experienced 
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one or more cues to action. Compared to those who did not use metformin, those who used 

metformin were no more likely to perceive the benefits of diet and physical activity on 

diabetes risk. These findings suggest that older individuals with prediabetes who have fewer 

competing demands on their time and who perceive greater benefits of diet and physical 

activity might be more likely to choose the National DPP. Interventions are needed to 

promote shared decision-making and might support providers' ability to discuss metformin 

and the National DPP in a manner that allows patients to make decisions that are informed 

and consistent with their health beliefs and preferences.

Cues to action were also very important determinants of National DPP enrollment. Clear 

information about the diagnosis of prediabetes and decision support for joining a lifestyle 

intervention, especially from a trusted health care provider, are critical. Among people with 

prediabetes who did not enroll in the National DPP, 39% indicated that they were unaware 

that they had prediabetes, and 26% indicated that they were unsure whether they had 

prediabetes. Additionally, 64% indicated that they were unaware that they were invited to 

join the DPP. Data from the National Health and Nutrition Examination Survey (NHANES) 

indicate only about 13% of American adults with screen-detected prediabetes report ever 

having been told by a health care provider that they have prediabetes1, suggesting that 

the diagnosis is not being made or if it is being made, it is not being communicated to 

people in ways that are understandable and actionable. Heath care providers' comfort and 

expertise with diagnosing prediabetes and discussing the benefits of the National DPP are 

also limited.28 In one study, fewer than one-quarter of primary care providers reported ever 

having made a referral to the National DPP.29

Fortunately, there are policy changes underway at the Centers for Disease Control and 

Prevention and the Centers for Medicare and Medicaid Services that will increase the 

number of National DPP suppliers and reduce some of the barriers to participation.31 Yet 

questions remain about the lack of demand for the DPP among adults with prediabetes.7,11 

Health care provider advice and decision support are key motivators for health-protective 

action and behavior change.32 Although physicians face challenges with providing 

counseling regarding weight loss including a lack of training, tools, reimbursement, staffing, 

and time, and a lack confidence in their own abilities to help patients implement weight 

loss strategies,32 simply inviting patients to enroll in the National DPP might substantially 

increase enrollment. Data from the 2016 National Health Interview Survey indicated that 

only 4.2% of eligible adults reported ever being referred to the National DPP.30

Our findings of sex differences in enrollment in the National DPP among adults with 

prediabetes are not novel. Unfortunately, men have been underrepresented in the National 

DPP across age and race/ethnicity groups.33 A possible explanation for the lower enrollment 

among men is that men are less likely to have accurate weight perception and weight 

dissatisfaction.34 Additional explanations include health care providers not communicating 

the benefits of National DPP enrollment and not addressing the stigma that men might 

perceive regarding seeking help to address their diabetes risk.33

In a pragmatic weight management trial performed in England, younger people, men, and 

those from poorer socioeconomic areas were significantly less likely to participate in a 
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behavioral weight-loss program. Inequalities regarding who was offered the referral and who 

accepted the referral accounted for lower participation among men. When letters publicizing 

the opportunity to participate in the behavioral weight loss program were sent to all eligible 

patients and patients were offered a variety of interventions, the proportion of men who 

participated more than doubled.35

There are several limitations to our study. While the U.S. health system must take action to 

improve equity in type 2 diabetes prevention36, the U-M workforce was not representative 

of the educational, economic, or racial and ethnic diversity of the prediabetes population in 

the US. Among the cohort of insured adults with prediabetes identified in this study, the 

largest portion was non-Hispanic White (81%), followed by Asian (10%), and non-Hispanic 

Black (8%). In addition, the study was designed to examine associations. Cause-and-effect 

relationships cannot be inferred. Because the National DPP was offered at no out-of-pocket 

cost, we were unable to assess the role of financial barriers to enrollment. Finally, we 

recognize that some people may have chosen to enroll in alternative lifestyle programs. We 

conducted a sensitivity analysis and identified individuals with prediabetes who attended 

other programs or who tried to enroll but were told they did not qualify. Using this broader 

definition of participation, the results were the same (data not shown) indicating that the 

intrinsic and extrinsic motivation for enrolling in the National DPP or another program are 

the same.

4.1. Conclusions

Although there are almost 100 million U.S. adults with prediabetes who are at risk for 

type 2 diabetes, participation in the National DPP has been low. Therefore, effective 

approaches to increase enrollment and reduce disparities are urgently needed. The results 

of this study suggest that to optimize enrollment in the National DPP, it will be important 

to increase awareness of prediabetes and the benefits of DPP enrollment for patients with 

prediabetes and to increase the degree to which primary care providers make the diagnosis 

of prediabetes, communicate about prediabetes with patients, and invite them to join the 

National DPP.
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Appendix

Table A.1

Characteristics of adult employees, retirees, and dependents with U-M Premier Care Health 

Insurance who were identified as having prediabetes and surveyed, stratified by enrollment 

in the National DPP and if they responded to the survey or did not respond to the survey.

Enrolled in National DPP Did not enroll in National DPP

Responded to 
the
survey

Did not 
respond to 
the
survey

p-Value Responded to 
the
survey

Did not 
respond to 
the
survey

p-Value

N (%) 532 (74%) 188 (26%) – 945 (43%) 1259 (57%) –

Age (years) 54 ± 10 49 ± 10 <0.0001 53 ± 11 49 ± 11 <0.0001

Sex 0.8902

 Men 150 (28%) 54 (29%) 390 (41%) 613 (49%)

 Women 382 (72%) 134 (71%) 555 (59%) 646 (51%)

Race 0.2257 0.0208

 White 373 (83%) 132 (83%) 654 (83%) 840 (82%)

 Asian 38 (8%) 9 (6%) 76 (10%) 78 (8%)

 Black 34 (8%) 14 (9%) 44 (6%) 94 (%)

 Other 5 (1%) 5 (3%) 10 (1%) 13 (1%)

BMI (kg/m2) 34 ± 7 35 ± 7 0.0145 32 ± 7 34 ± 7 <0.0001

Blood pressure 
(mmHg)

 Systolic 126 ± 16 126 ± 13 0.8956 126 ± 16 127 ± 16 0.2314

 Diastolic 74 ± 10 76 ± 9 0.0452 75 ± 10 76 ± 10 0.0004

Cholesterol (mg/dL)

 Total cholesterol 197 ± 39 196 ± 36 0.7400 190 ± 36 193 ± 39 0.1401

 HDL 54 ± 15 51 ± 12 0.0456 53 ± 15 50 ± 14 <0.0001

  Men 45 ± 11 43 ± 10 0.4673 46 ± 11 45 ± 12 0.2431

  Women 58 ± 14 54 ± 11 0.0251 58 ± 16 55 ± 14 0.0011

 Triglycerides 145 ± 92 149 ± 76 0.6278 134 ± 77 153 ± 101 0.0001

 LDL 115 ± 33 115 ± 31 0.9152 111 ± 31 114 ± 33 0.1318

HbA1c (%) 5.8 ± 0.3 5.8 ± 0.3 0.7586 5.8 ± 0.5 5.8 ± 0.6 0.1793

Claims diagnoses

 Overweight/obesity 228 (43%) 97 (52%) 0.0358 332 (34%) 486 (39%) 0.0290

 Hypertension 204 (38%) 63 (34%) 0.2381 390 (41%) 515 (41%) 0.8634

 Dyslipidemia 198 (37%) 65 (35%) 0.5176 359 (38%) 428 (34%) 0.0528

 Cardiovascular 
disease

50 (9%) 9 (5%) 0.0475 118 (12%) 124 (10%) 0.0500

 Smoking 10 (2%) 7 (4%) 0.1524 61 (6%) 123 (10%) 0.0054

  Men 4 (3%) 4 (8%) 0.1238 38 (10%) 67 (11%) 0.5497

  Women 6 (2%) 3 (2%) 0.6112 23 (4%) 56 (9%) 0.0016

Pharmacy claims

 Antihypertensive 
medication

194 (36%) 58 (31%) 0.1653 368 (39%) 505 (40%) 0.5785
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Enrolled in National DPP Did not enroll in National DPP

Responded to 
the
survey

Did not 
respond to 
the
survey

p-Value Responded to 
the
survey

Did not 
respond to 
the
survey

p-Value

 Lipid-lowering 
medication

123 (23%) 35 (19%) 0.1997 215 (23%) 252 (20%) 0.1199

Healthcare utilization

 ≥1 PCP visit in past 
year

462 (88%) 157 (84%) 0.2857 831 (88%) 1046 (83%) 0.0017

 ≥1 Specialist visit in 
past year

385 (73%) 117 (63%) 0.0102 680 (72%) 804 (64%) <0.0001

Neighborhood 
indicatorsa

 Median income ($) 72,118 68,582 0.0154 70,786 69,064 0.0271

 Percent 
unemployment

34 ± 5 34 ± 4 0.8933 35 ± 5 35 ± 4 0.2375

 Percent receiving 
SNAP benefits

8 ± 6 8 ± 6 0.5688 8 ± 7 9 ± 7 0.0042

BMI: Body Mass Index, HbA1c: Hemoglobin A1c, HDL: High-density lipoprotein cholesterol, LDL: Low-density 
lipoprotein cholesterol, NDPP: National Diabetes Prevention Program, PCP: Primary Care Provider, SNAP: Supplemental 
Nutrition Assistance Program.

Data are N (percent) or mean ± standard deviation.
a
Neighborhood indicators determined by merging zip codes with data reported from U.S. Census Bureau.

Fig. A.1. 
Reasons cited by adult employees, retirees, and dependents with U-M Premier Care Health 

Insurance who were identified with prediabetes and who responded to the survey but did not 

enroll in the National DPP for not enrolling (N = 945).
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DPP: Diabetes Prevention Program; PA: physical activity.

Respondents could select more than one response.
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Fig. 1. 
Theoretical framework based on the Health Belief Model.

BMI: Body Mass Index; DPP: Diabetes Prevention Program; U-M: University of Michigan.
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Fig. 2. 
Study CONSORT flow diagram.

DPP: Diabetes Prevention Program, RR: Response Rate.

*Prediabetes determined using insurance claim and laboratory data.
†opted-out by phone or email.
‡Adjusted RR: Excludes individuals who opted out, for whom the address was incorrect, or 

who were deceased.
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