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Overview 

This report reviews the long-term effects of combined diet and physical activity focused lifestyle 

interventions on individuals with prediabetes or at high risk for diabetes. The lifestyle 

interventions evaluated in this report either used the protocol from the diet and physical activity 

arm of the original Diabetes Prevention Program (DPP) randomized controlled trial (RCT) (i.e., 

DPP intervention), or used a similar lifestyle intervention to the original DPP RCT diet and 

physical activity protocol (i.e., DPP-like intervention). This report also includes an evaluation of 

the long-term effectiveness of variations in program delivery or population subgroups for DPP 

or DPP-like interventions.  

Background  

Clinical Overview 

Prediabetes is a common condition and is defined by the Centers for Disease Control and 

Prevention (CDC) as having blood glucose levels above a normal range, but not high enough to 

be diagnosed with diabetes mellitus (CDC, 2017). Glycemic measures consistent with 

prediabetes are fasting plasma glucose of 100 to 125 mg/dL, glycated hemoglobin (HbA1c) of 

5.7% to 6.4%, or plasma glucose after an oral glucose tolerance test of 140 to 199 mg/dL. 

Glycemic indices above these levels are diagnostic for type 2 diabetes (T2DM). In the U.S., 

diabetes is the seventh leading cause of death, and one in 10 U.S. adults has diabetes (CDC, 

2017). 

Individuals at risk for prediabetes include those who are overweight (body mass index ≥24 

kg/m2); are at least 45 years old; have immediate family members with T2DM; are physically 

active less than three times per week; have given birth to a baby that weighed over nine pounds; 

have had gestational diabetes while pregnant; or are African American, Hispanic/Latino 

American, American Indian or Pacific Islanders, and Asian Americans (CDC, 2017). 

The initial U.S. DPP study was conducted between 1996 and 2001 as a three-arm RCT that 

compared metformin to a lifestyle intervention (focused on diet and physical activity) or a 

placebo with the aim of preventing progression to T2DM in individuals at high risk for diabetes. 

In the original DPP study, the diet and physical activity intervention was provided at an 

individual level, so the costs per participant were relatively high (Li et al., 2015). The RCT 

demonstrated sustained weight loss and improved glycemic markers for the lifestyle 

intervention compared to metformin and a placebo (Nathan et al., 2015).  

The original DPP diet and physical activity intervention aimed to help participants reduce their 

weight by at least 7%; incorporate a low-calorie, low-fat diet; and increase their physical activity 

to 150 minutes per week of moderate-intensity activity (e.g., brisk walking). The original DPP trial 

included a diverse cohort of participants: 45.3% identified as African American, Hispanic, 
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American Indian, or Asian. Case managers delivered the diet and physical activity intervention in 

person and individually to participants in 16 sessions.  

International studies on diabetes prevention (i.e., DPP-like) with long-term follow-up include the 

Finnish Diabetes Prevention Study (DPS) (started in 1993, with seven years of published follow-

up data) and the Da Qing study from China (started in 1986, with 23 years of published follow-

up data). Both studies included a diet and physical activity intervention arm and had similar 

goals to the DPP study (achieving weight loss and increasing physical activity).  

Implementation and translational diabetes prevention studies in the U.S. have adapted the diet 

and physical activity component of the original DPP study through a multitude of changes in an 

attempt to lower costs while sustaining the benefits observed in the original DPP study (Balk et 

al., 2015; Li et al., 2015). These adaptions include focusing on particular components of the 

intervention (e.g., diet or physical activity but not both, no specific goals for weight loss), fewer 

sessions, group sessions, web-based or online programs, or layperson-led programs (Balk et al., 

2015; Li et al., 2015).  

The National Diabetes Prevention Program (NDPP) is a partnership between the CDC and private 

organizations working to reduce diabetes in the U.S. (CDC, 2017). In addition to providing 

extensive resources, the NDPP certifies programs providing diet and physical activity 

interventions based on the U.S. DPP study protocol (CDC, 2017). Certified programs are led by a 

trained lifestyle coach; are delivered in a yearlong period, with at least 16 sessions in the first 

half of the program, and at least six sessions in the second half of the program; are conducted in 

person or online; and use a CDC-approved curriculum (CDC, 2016). Certified programs must be 

able to report on attendance, weight loss, and physical activity every 12 months (CDC, 2016). Full 

details for CDC recognition are available at: https://www.cdc.gov/diabetes/prevention/pdf/dprp-

standards.pdf  

Authors of studies usually report on the statistical significance of findings, but it is not always 

clear how relevant a statistically significant finding is in clinical practice. Although HbA1c 

targeting has recently been called into question (Bejan-Angoulvant et al., 2015; Lipska & 

Krumholz, 2017), previous reports have demonstrated that a 1.0% increase in HbA1c is 

associated with a 20% to 30% increase in cardiovascular events and mortality (Khaw et al., 2004). 

Weight loss recommendations from the American Heart Association, American College of 

Cardiology, and The Obesity Society note that a 3% to 5% reduction in weight is likely to result 

in clinically meaningful improvements in blood glucose (Jensen et al., 2013). Although surrogate 

outcomes (e.g., glycemic indices, lipid profiles) were frequently reported in early publications on 

the DPP and DPP-like interventions, the length of follow-up is now more than five years for 

many studies; so clinical endpoints (e.g., development of diabetes, cardiovascular events) are 

available across studies. 
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 There is a lack of long-term evidence of effectiveness for many newer DPP adaptations. 

Systematic reviews providing insights into these adaptations (e.g., eHealth, cultural 

adaptations) are summarized in the Other Considerations section of this report but are not 

within sections describing the evidence of effectiveness.  

 Available economic estimates have consistently found DPP to be a cost-effective but not 

cost-saving intervention.  

 Guidelines from the American Diabetes Association (ADA) and the Community Preventive 

Services Task Force recommend the use of combined diet and physical activity interventions 

by health care systems, communities, and other implementers for the prevention of diabetes. 

The ADA recommends that third-party payers cover DPP given its cost-effectiveness and has 

stated that technology might be useful for delivery of DPP services. 

 The Centers for Medicare & Medicaid Services (CMS) recently expanded the pilot Medicare 

Diabetes Prevention Program (MDPP) in 2016 and has begun to develop beneficiary and 

supplier criteria for calendar years (CYs) 2017 and 2018. The proposed rule changes for CY 

2018 include a pay-for-performance payment structure with large incentives for MDPP 

suppliers to have beneficiaries achieve a 5% weight loss or greater.  

 DPP and DPP-like interventions are widely covered and promoted by the private payers 

identified in the policy search performed for this report. None of the state Medicaid agencies 

reviewed in this report include explicit coverage policies governing DPP services in their 

provider manuals. Oregon and Massachusetts reimburse for group prevention counseling 

(CPT code 99412), but do not provide additional coverage criteria in their provider manuals. 

California Medicaid will begin covering DPP for its recipients starting in July 2018, and a 

small number of other state Medicaid programs have established pathways for DPP 

coverage in recent years (e.g., Minnesota, Montana). 

Prevalence 

Prediabetes affects 84 million adults (greater than one out of three individuals) in the U.S. and 

4.5 million people in New York (CDC, 2017; New York State, 2017). According to the CDC (2017), 

90% of individuals are unaware that they have prediabetes. Within three to five years, 15% to 

30% of individuals with prediabetes will develop T2DM if no intervention is undertaken (CDC, 

2017; New York State, 2017). In addition, individuals with prediabetes are at increased risk for 

stroke and heart disease (CDC, 2017; New York State, 2017). 

PICO 

The following PICO guides this evidence review.  
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Population: Adults (over 18 years of age) in the United States meeting either of these criteria: 

 CDC-recognized eligibility criteria for the NDPP: overweight (BMI ≥24, ≥22 if Asian), AND no 

prior diagnosis of type 1 or type 2 diabetes, AND findings of prediabetes (any of the 

following): 

o HbA1c: 5.7% to 6.4% 

o Fasting plasma glucose: 100–125 mg/dL 

o Two-hour plasma glucose (after 75 g load): 140–199 mg/dL 

o History of gestational diabetes 

 Additional risk factors for diabetes considered were delivery of a macrosomic infant (i.e., 

greater than 9 lbs.), family history of T2DM, race/ethnicity, polycystic ovarian syndrome, and 

use of medication that impairs glucose tolerance (e.g., glucocorticoids) 

Interventions: DPP; similar interventions based on the DPP protocol focusing on diet and 

exercise promotion 

Comparators: Usual care (e.g., standard diet and exercise education), with or without 

pharmacological interventions 

Outcomes: Incidence of diabetes; quality of life; morbidity; mortality; adverse effects; cost or 

cost-effectiveness (all outcomes at ≥5 years after initiation of the intervention) 

Methods  

Center for Evidence-based Policy (Center) researchers searched Center core evidence and 

guidelines sources and Ovid MEDLINE for systematic reviews (with or without meta-analysis), 

and technology assessments on the DPP or DPP-like interventions published within the last 10 

years and clinical practice guidelines published within the last five years. Search dates for 

individual studies were determined by the last search dates of the included systematic reviews. 

Center researchers additionally searched the Ovid MEDLINE database for individual studies 

published between January 1, 2015 and September 27, 2017. Center researchers evaluated the 

methodological quality of systematic reviews, individual studies, and clinical practice guidelines 

eligible for this report using the methodology described in detail in Appendix A and quality 

assessment tools included with the New York State Department of Health dossier process 

(available on pages 14 to 33 of the Dossier Submission Form located on the New York State 

Department of Health website). Center researchers also searched Medicare, several state 

Medicaid programs, and private payers for coverage policies on DPP services for the prevention 

of diabetes. See Appendix A for a full list of payers searched. 

Center researchers excluded systematic reviews if all of the included studies were also 

summarized by a more comprehensive systematic review, a systematic review of a higher 



 

6 

methodological quality, and/or a more recently published systematic review. Patient-important 

outcomes that have relevance for New York State Department of Health, provided in the PICO 

section above, were predetermined in the topic scope development, and studies reporting other 

outcomes were not included. Exclusion criteria were selected prior to review of the studies, and 

study methods were assessed before review of outcomes to eliminate bias. Given the available 

follow-up data from the original DPP study, systematic reviews were excluded if they did not 

stratify data by U.S. studies, and systematic reviews and individual studies were excluded if all 

outcomes had follow-up periods of less than five years or reported only on surrogate outcomes 

(except for HbA1c and weight loss). See Appendix A for a full description of methods.  

Center researchers summarized the evidence as reported by the included systematic reviews. 

Center researchers did not review the individual studies included in the systematic reviews 

unless necessary for clarification of information reported in the systematic reviews.  

Evidence Review 

Findings 

The Ovid MEDLINE database search identified 458 studies. Center researchers identified 23 

studies in the Center’s core sources. Figure 1 outlines the number of articles identified by each 

search and the total number of studies included in this evidence synthesis. The search strategies 

and list of studies reviewed in full with reasons for exclusion are in Appendices A and B, 

respectively.  

Overview of Evidence Sources 

Center researchers identified one recent systematic review on effectiveness (Balk et al., 2015) 

that met full pre-specified inclusion criteria (notably outcomes of diabetes development, return 

to normoglycemia, and mortality at least five years post- intervention) and one systematic 

review on costs (Li et al., 2015) that met full pre-specified inclusion criteria. The included studies 

within the Balk et al. (2015) systematic review ranged from one to 23 years of follow-up and 

included 10 years of follow-up for the U.S.-based DPP study. Given the extensive follow-up data 

from the studies contained in the Balk et al. (2015) systematic review, individual studies 

published after Balk et al. (2015) systematic review’s search date (February 2015) were only 

included if they provided at least five years of follow-up data.  

In addition, Center researchers identified one individual study on cost and cost-effectiveness 

(Dall et al., 2015) that met inclusion criteria. 

The Other Considerations section of this report covers systematic reviews that assessed 

modifications of the DPP, reported on different delivery routes (e.g., virtual or eHealth), or 

conducted subanalyses for racial or ethnic subgroups, but did not meet strict inclusion criteria, 

particularly at least five years of follow-up and relevant outcomes.   
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Figure 1. Search Results 

 

† Some duplication of articles between Center core source search results and Ovid MEDLINE search 

results. 

ⱡ Articles were excluded if they did not meet predetermined inclusion criteria (e.g., PICO, study design, 

English language, publication date) as described in Appendix A. 

* Exclusion rationale provided in Appendix B. 

  

Records identified through Center 

core sources 

(n = 23) 

Title and abstracts reviewed  

(n = 478)† 

Records excludedⱡ 

(n = 405) 

Full-text articles assessed for 

eligibility 

(n = 73) 

Full-text articles excluded, with 

reasons* 

(n = 68) 

 Length of follow-up (32) 

 Study design (9) 

 Superseded by more recent, 

comprehensive systematic 

review (6) 

 Results not stratified by 

intervention type (6) 

 Wrong intervention (6) 

 Wrong outcome (4) 

 Model based on outcomes at 

less than 1 year (2) 

 Wrong population (1) 

 Comparative data not reported 

(1) 

 Not U.S.-based (1) 

Articles included in synthesis 

(n = 5) 

 2 systematic reviews (1 economic) 

 0 individual studies 

 1 cost-effectiveness study  

 2 clinical practice guidelines 
 

Additional records identified through 

Ovid MEDLINE search  

(n = 458) 
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Systematic Review of Effectiveness with Meta-analysis 

Balk et al. (2015) 

Balk et al. (2015) conducted a good methodological quality systematic review with meta-analysis 

on combined diet and physical activity promotion programs to prevent T2DM among individuals 

at high risk for diabetes. To be included in the systematic review, intervention programs needed 

to focus on diabetes prevention through both diet and increased physical activity and include at 

least two contact sessions (in-person or virtual) in a period of at least three months (Balk et al., 

2015). Table 2 provides in depth details on eligible study designs, populations, interventions, 

and comparisons. The systematic review protocol specified U.S. and international studies on 

diabetes prevention with at least six months of follow-up (Balk et al., 2015). The authors 

identified 53 studies that reported outcomes up to 23 years post-intervention (total n = 23,607). 

The authors planned to investigate potential effect modifiers including program intensity, 

setting, and implementers. As available, the authors reported outcomes by study approach (e.g., 

DPP, DPS) (Balk et al., 2015).  

This systematic review was undertaken to inform the Community Preventive Services Task Force 

guidance on diabetes prevention through diet and physical activity promotion programs. Table 

3 summarizes the findings of this systematic review. 

Systematic Review of Economic Evaluations 

Li et al. (2015) 

Li et al. (2015) conducted a good methodological quality systematic review of economic 

evaluations on cost, cost-effectiveness, and cost-benefit estimates of programs promoting diet 

and physical activity. The authors planned subgroup analyses to compare original studies of the 

DPP with programs conducted in real-word settings; group or individual intervention delivery; 

and type of study personnel delivering the program (Li et al., 2015). The authors considered two 

economic perspectives: health system (medical costs and benefits to health system considered); 

societal perspective (direct medical and indirect costs considered) (Li et al., 2015). The authors 

identified 28 studies, with all costs adjusted to 2013 U.S. dollars (Li et al., 2015).  

This systematic review was undertaken to inform the Community Preventive Services Task Force 

guidance on diabetes prevention. Table 4 summarizes the economic evaluation findings.  

Individual Economic Evaluations 

Dall et al. (2015) 

Dall et al. (2015) was a good methodological quality economic evaluation that used a Markov-

based microsimulation model to estimate the long-term health and economic effects of a 

lifestyle intervention for the total U.S. population with prediabetes. The model used biometrics, 
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demographics, and HbA1c levels to simulate interactions with incidence of disease, adverse 

health events, and mortality in a 10-year follow-up period (Dall et al., 2015). Model scenarios 

based on findings from the DPP study were applied to a nationally reflective sample: the 

National Health and Nutrition Examination Survey (NHANES) 2003 to 2010 data set of 3,700 

adults with prediabetes. The study also compared outcomes by different recommendations for 

screening for diabetes or prediabetes (2008 U.S. Preventive Services Task Force and ADA) (Dall 

et al., 2015).  

Quality and Limitations 

Center researchers assessed the methodological quality of the included systematic reviews and 

not the individual studies within them. The individual studies in the systematic reviews were 

assessed by the respective review authors. References to individual study quality are taken 

directly from the systematic reviews, and are not assessments made by Center researchers. 

Center researchers rated the systematic review of effectiveness as having good methodological 

quality (Balk et al., 2015). The single systematic review on economic evaluations was also 

assessed as having good methodological quality (Li et al., 2015).  

Center researchers assessed the methodological quality of the individual cost study not included 

in the systematic reviews using standard quality assessment methods (see Appendix A for 

details). Center researchers rated the single individual cost study as being of good 

methodological quality (Dall et al., 2015). 

The Balk et al. (2015) systematic review reported on the outcome of new diabetes diagnosis (i.e., 

incident diabetes) in the follow-up period ranging from one to 23 years. Balk et al. (2015) noted 

that only 30% of studies, all focused on diabetes prevention, reported on incident diabetes in 

the follow-up period. In this same review, over half of studies reported attrition or loss to follow-

up of greater than 20% (Balk et al., 2015). The review included U.S. studies (42%) and 

international studies (42% conducted in Western Europe/Australia). The report described the 

results from U.S.-based studies, but meta-analysis estimates that combine studies across regions 

might be less generalizable to the U.S. and to the Medicaid population.  

Summary of the Evidence 

Table 2 provides an overview of the methods of the Balk et al. (2015) systematic review. Table 3 

provides the summary of findings by outcome as reported by the Balk et al. (2015) systematic 

review. Table 4 summarizes the economic evaluation findings from the Li et al. (2015) systematic 

review and the Dall et al. (2015) study.
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Abbreviations. CV: cardiovascular disease; DPP: Diabetes Prevention Program; DPS: Finnish Diabetes Prevention Study; RCT: randomized controlled 

trial; SR: systematic review; T2DM: type 2 diabetes mellitus.   
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Figure 2. Forest Plot of Incident-Diabetes by Year of Follow-up 

 

Source. Balk et al. (2015, p. 411) 
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Effectiveness Outcome #1: Incident Diabetes 

Systematic Reviews 

Balk et al. (2015), a good methodological quality systematic review, included 16 studies that 

reported on the development of T2DM during the follow-up period. The authors reported 

reduced risk of incident diabetes across all follow-up time periods with a relative risk (RR) of 0.59 

(95% CI, 0.52 to 0.66) (Balk et al., 2015). See Figure 2 for the forest plot with estimates grouped 

by duration of follow-up. The authors conducted additional individual analyses to assess if the 

estimate of effect varied by a specific characteristic (e.g. setting, number of sessions, duration).    

Variations in Effectiveness 

Older individuals experienced a greater risk reduction in the DPP intervention and DPP-like 

studies. Statistically significant improvements were observed across all age groups in the DPS 

study. Differences by sex were not observed in the DPP intervention or DPS approach (Balk et al., 

2015). In the DPP intervention, there were no differences in the estimate of effect by racial or 

ethnic categories (Balk et al., 2015).  

Balk et al. (2015) reported no significant differences in estimate of effect on incident diabetes 

cases in the following individual analyses: terms of setting, number of sessions, program 

duration, DPP or DPS approach, inclusion of specific weight-loss goal, individual or group diet or 

exercise sessions, individually tailored diet plans, or use of diet or exercise counselors.  

Balk et al. (2015) reported a small improvement for individually tailored exercise plans (RR, 0.53; 

95% CI, 0.45 to 0.63) versus programs without individual exercise tailoring (RR, 0.67; 95% CI, 0.55 

to 0.81) that was not statistically significant (p = .070 for interaction). 

Balk et al. (2015) performed pre-specified comparisons to evaluate for effect modification by 

intensity of program in studies directly comparing more and less intense programs. More 

intense programs might have some or all of the following attributes: more sessions; specific 

weight-loss, diet, or exercise goals; a maintenance phase; more intense diet or exercise plans; an 

exercise physiologist; individual contact sessions; or in-person sessions. In the narrative review, 

the authors reported lower diabetes incidence for more intense programs (RR, 0.28 to 0.56), but 

results only reached statistical significance in one of the five studies of greater intensity 

reporting this outcome (this single study also had the highest enrollment numbers [n = 641] 

compared with the other four studies [n range, 48 to 458]) (Balk et al., 2015).  

Effectiveness Outcome #2: Return to Normoglycemia 

Systematic Reviews 

The proportion of patients returning to normoglycemia at follow-up was reported by a single 

systematic review of good methodological quality (Balk et al., 2015). The authors reported that 
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return to normoglycemia at three years of follow-up was greater for program participants than 

for those in control groups (RR, 1.53; 95% CI, 1.26 to 1.71) (Balk et al., 2015). The authors again 

conducted additional individual analyses to assess if the estimate of effect varied by a specific 

characteristic (e.g. setting, number of sessions, duration).    

Variation in Effectiveness 

Balk et al. (2015) reported no significant differences in estimate of effect on return to 

normoglycemia in terms of setting, number of sessions, program duration, DPP or DPS 

approach, inclusion of specific weight-loss goal, individual or group diet or exercise sessions, 

individually tailored diet or exercise plans, or diet or exercise counselors. 

Balk et al. (2015) performed pre-specified comparisons to evaluate for effect modification by 

intensity of program in studies directly comparing more and less intense programs.  (See 

Effectiveness Outcome #1 for description of intensity differences). In the narrative review, the 

authors reported greater point estimates for higher intensity programs (RR range from 1.58 to 

2.11) across three studies, of which two demonstrated statistical significance (Balk et al., 2015).  

Effectiveness Outcome #3: Body Weight 

Systematic Reviews 

Balk et al. (2015) reported on body weight change and included studies with up to nine years of 

follow up. Across all included studies, the overall net change in weight percentage was 2.19% 

less (95% CI, 2.94 to 1.45% lower than baseline). This estimate demonstrated heterogeneity (I2 = 

89%) (Balk et al., 2015).  

Variation in Effectiveness  

Balk et al. (2015) reported greater weight loss for DPP- or DPS-based approaches: net weight 

change was 3.0% lower than baseline (95% CI, 4.1% to 1.9%) versus 1.6% lower than baseline 

(95% CI, 2.5% to 0.6%) for other approaches. More intense programs demonstrated greater 

effect in six of the 10 studies reporting this outcome (narrative report, no details provided) (Balk 

et al., 2015). No other subgroup differences were noted (Balk et al., 2015). 

Effectiveness Outcome #4: All-Cause Mortality 

Systematic Reviews 

A single good methodological quality systematic review reported on all-cause mortality (Balk et 

al., 2015). Findings from the sole U.S. study demonstrated a risk difference at three years (-0.6 

per 1,000 person-years) that was not statistically significant (p-value not reported) (Balk et al., 

2015). 
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Effectiveness Outcome #5: HbA1c 

Systematic Reviews 

The Balk et al. (2015) systematic review reported on change in HbA1c or other glycemic indices 

(Balk et al., 2015). The nine studies included in Balk et al. (2015) demonstrated a small change in 

HbA1c at the longest included follow-up period included in each study (ranging from 0.5 to 10 

years) (-0.049%; 95% CI, -0.087 to -0.008).  

Variation in Effectiveness 

The Balk et al. (2015) systematic review did not evaluate the effect of variations on the 

effectiveness in HbA1c change.  

Effectiveness Outcome #6: Quality of Life 

Systematic Reviews 

The Balk et al. (2015) systematic review did not include quality of life as an outcome.  

Effectiveness Outcome #7: Cardiovascular Death 

Systematic Reviews 

The Balk et al. (2015) systematic review did not identify any U.S.-based estimates of 

cardiovascular death.  

Effectiveness Outcome #8: Diabetes Clinical Comorbidities 

Systematic Reviews 

The Balk et al. (2015) systematic review provided a narrative summary of diabetes-related clinical 

comorbidities (e.g., nephropathy, neuropathy, retinal disease), which stated that there is “limited 

evidence” suggesting no significant effect because of lack of power in the included studies (p. 

443).  

Costs and Cost-Effectiveness Outcomes 

Systematic Reviews 

A single systematic review (Li et al., 2015) found that DPP or DPP-like diet and exercise 

promotion interventions are consistently cost-effective at the $50,000 per quality-adjusted-life-

year (QALY) threshold. Although three of the 28 studies found the intervention to be cost saving, 

whereas the others did not, the authors noted that only one U.S. study observed this finding (Li 

et al., 2015). In that study, the DPP was delivered in a group format, and cost savings were 

observed 11 years after the intervention, demonstrating long-term but not short-term cost 

savings (specific short term costs not provided) (Li et al., 2015). The authors stated that few 

health interventions are cost saving and insurance typically covers services with greater cost per 

QALY (i.e., incremental cost effectiveness ratio) than observed in their review (Li et al., 2015).  
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Individual Studies 

One individual study (Dall et al., 2015) estimated the costs and potential savings for Medicare 

using simulation models based on outcomes from the original DPP RCT. In the models, when 

the findings of the original DPP RCT are applied to the Medicare population, the potential 

clinical and economic effects are large including 11.4 million cases of diabetes averted, $539 

billion in medical costs avoided, $992 billion in nonmedical benefits mostly through higher 

employment, and $30 million QALY gained (Dall et al., 2015).  

Other Considerations 

There is a lack of long-term evidence of effectiveness for many newer adaptations of the DPP. 

Systematic reviews providing insights into these adaptations (e.g., eHealth, cultural adaptations) 

are summarized below. Because these studies did not meet strict inclusion criteria, they were not 

formally assessed for methodological quality and are only provided to add context for possible 

future publications in this field.  

Community-based Interventions 

In their 2016 systematic review with meta-analysis, Mudaliar et al. (2016) reviewed the 

effectiveness of U.S. community-based adaptations of the DPP. Adaptations of the original DPP 

protocol included changing the number of core sessions; offering group sessions; changing 

guidance from a case manager to a dietician, health educator, exercise physiologist, or 

behavioral psychologist; or removing the maintenance component (Mudaliar et al., 2016). The 

authors identified 44 studies involving 8,995 individuals that had a maximum of three years of 

follow-up, however, the majority of studies had one year of follow-up (Mudaliar et al., 2016). The 

authors observed that the majority of the studies used pre-post comparisons and were 

nonrandomized translational or implementation studies with high attrition (23.5% across all 

studies) (Mudaliar et al., 2016).  

Pooled outcomes across all studies, not stratified by duration, indicated a mean weight loss of 

3.77 kg (95% CI, 4.55 to 2.99 lower than baseline) (Mudaliar et al., 2016). Unfortunately, weight-

loss data were not provided as percentage weight reduction from baseline to allow comparison 

to the Balk et al. (2015) study. The authors observed that this mean weight loss was less than the 

original DPP (which observed 6.8 kg loss at 12 months) (Mudaliar et al., 2016). Changes in 

HbA1c were also smaller than those observed in the earlier studies (pre-post change -0.21% 

[95% CI, -0.29 to -0.13, I2 = 82.72%]) (Mudaliar et al., 2016).  

eHealth Approaches 

In their 2017 systematic review, Joiner, Nam, and Whittemore (2017) summarized eHealth 

approaches to delivering DPP interventions. These approaches included web-based applications, 

social media, games, DVDs, mobile applications, and computer-based telehealth applications 
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(including interactive voice-response or video conferencing). The authors noted that compared 

to the original DPP cohort, eHealth studies tended to enroll a greater number of white 

individuals and participants had a higher education level (Joiner et al., 2017). Individuals in the 

eHealth interventions demonstrated a smaller change in mean percentage weight loss 

compared to individuals receiving behavioral support from an in-person counselor; -3.34% 

compared to -4.65% at 15 months after the intervention, with moderate heterogeneity 

observed.  

Cultural Adaptations 

In their subanalysis of a 2013 systematic review, Neamah, Sebert Kuhlmann, and Tabak (2016) 

categorized modifications to DPPs in terms of cultural adaption approaches and translational 

strategies. Outcomes were reported to 12 months and because Balk et al.’s (2015) subanalyses 

on similar translational approaches had longer follow-up periods, this review was excluded. 

However, Neamah et al. (2016) provided greater detail about the adaptations, which included 

modifications to the frequency or timeline of classes, the class format (individual vs. group), the 

implementation setting, and the staff members participating in implementation. Cultural 

adaptations included content modifications, culturally appropriate recipes, and cultural ideas 

related to diabetes risk. The authors found that programs with fewer modifications (at least two 

modifications) reported greater BMI and weight reductions, but that these results were only 

statistically significant for weight at 12 months. Additionally, programs with a maintenance 

phase showed statistically significant weight loss at 12 months.  

McCurley, Gutierrez, and Gallo (2017) conducted a systematic review on cultural adaptations 

specifically for the Hispanic population. Examples included targeting, tailoring, or adapting (e.g., 

Hispanic food recipes, Spanish language delivery, literacy modification). The review identified 12 

studies, of which five were RCTs, six were single group pre-post studies, and one study was a 

quasi-experimental community comparison (McCurley et al., 2017). Of the 12 studies, four 

included only women, and another four included ≥70% women (McCurley et al., 2017). 

Outcomes were presented at follow-up periods of 12 months or less, and thus this study was 

excluded from this report. The authors noted wide variation across studies in regard to 

modifications and interventions, with high loss to follow-up (McCurley et al., 2017). McCurley et 

al. (2017) reported weight loss in absolute amounts (i.e., pounds), not the percentage lost from 

baseline, limiting the ability to make comparisons to studies formally included in this report. 

Three studies found a statistically significant reduction in HbA1c in the intervention group 

compared to a control group; the authors noted small effect sizes for this reduction (effect size 

range 0.04 to 0.67) (McCurley et al., 2017). Changes in weight were also small (effect size 0.01 to 

0.32) in the five studies making comparisons to a control group (McCurley et al., 2017).  
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Given the cost-effectiveness of diabetes prevention, such 

intervention programs should be covered by third-party 

payers (Evidence Rating: B)” (ADA, 2017, p. S44).  

Pronk and Remington (2015) 

Good 

“The [Community Preventive Services] Task Force 

recommends the use of combined diet and physical activity 

promotion programs by health care systems, communities, 

and other implementers to provide counseling and support 

to clients identified as being at increased risk for type 2 

diabetes. Economic evidence indicates that these programs 

are cost-effective” (Pronk & Remington, 2015, p. 465). 

Notes. ⱡ Determined by Center researchers. *Determined by guideline authors. Evidence rating descriptions: 

A indicates clear evidence from well-conducted, generalizable RCTs that are adequately powered; compelling 

nonexperimental evidence; or supportive evidence from well-conducted RCTs that are adequately powered. B 

indicates supportive evidence from well-conducted cohort studies. C indicates supportive evidence from 

poorly controlled or uncontrolled studies. [No D rating.] E indicates expert consensus or clinical experience 

(ADA, 2017, p. S2). 

Payer Policies 

Center researchers searched for policies on DPP coverage from Aetna, Anthem, Blue Shield of 

Northeastern New York, Capital District Physicians’ Health Plan, CMS, Cigna, EmblemHealth, 

Empire Blue Cross Blue Shield (BCBS), Excellus BCBS, Tufts Health Plan, UnitedHealthcare, and 

nine state Medicaid programs (CA, FL, MA, NJ, NY, OR, PA, TX, and WA).  

Medicare 

The Medicare Diabetes Prevention Program (MDPP) started as a pilot program funded under the 

CMS Health Care Innovation awards and was expanded in 2017 to create additional access to 

diabetes prevention services for Medicare beneficiaries (CMS, 2017a). The MDPP is designed to 

prevent T2DM and has a goal of 5% average weight loss for participants. The program uses a 

CDC-approved curriculum that is based on the DPP intervention (CMS, 2017a).  

The expanded MDPP model incorporates new payment structures, supplier enrollment 

requirements, and supplier compliance standards, which are outlined in the recent release of the 

CY 2018 proposed rule (CMS, 2017b). The 2018 proposed rule builds on the previous year’s 

criteria, including the following (CMS, 2017b): 

 Development of diabetes while enrolled in the MDPP would not prevent an individual from 

participating in the program. 

 Ongoing maintenance sessions are limited to two years; the total MDPP services period is 

limited to three years. 
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9% weight loss achieved $25 $0 

3 sessions attended in ongoing maintenance session 

interval (8 consecutive 3-month intervals over months 13 

to 36 of the MDPP ongoing services period) 

$50* for each 3-

month 

maintenance 

session, maximum 

payment amount: 

$400 

$0 

Total performance payment $810 $125 

Abbreviations. MDPP: Medicare Diabetes Prevention Program. Notes. ± The core services period is the first 

12 month of services. There are 16 core sessions that are offered at least a week apart during Months 1 

through 6. Core maintenance sessions, available to an individual after they have completed the initial 16 

core sessions, are offered once a month during Months 7 through 12. * The required minimum weight loss 

from baseline must be achieved or maintained during the core maintenance session 3-month interval or 

maintained during the ongoing maintenance session 3-month interval. Source. Adapted from CMS (2017b). 

Private Payers 

All of the private payers searched, with the exception of Empire BCBS (no policy or program 

identified), offer DPP-like services to their members. Some payers, such as Capital District 

Physicians’ Health Plan, Excellus BCBS, and UnitedHealthcare have established criteria that 

members must meet to be eligible for DPP participation.  

State Medicaid Agencies 

Center researchers did not identify any coverage policies or DPP services offered by the nine 

state Medicaid agencies searched. Two states agencies (Massachusetts, Oregon) reimburse for 

CPT code 99412, but do not specify coverage criteria. The remaining states either do not list the 

applicable CPT codes or explicitly do not cover CPT codes 0403Tand 99412. However, some 

states offer DPP interventions outside of state Medicaid agencies. Washington, for example, 

offers a DPP intervention to all public employees who are at least 18 years old, have a BMI 

greater than or equal to 25 (or greater than or equal to 22 if Asian), have no previous diagnosis 

of type 1 or type 2 diabetes, and either score a nine or higher on the diabetes prevention risk 

quiz, have been previously diagnosed with gestational diabetes, or have a blood sugar test 

result in the prediabetes range within the last year (Washington State Health Care Authority, 

2017).  

Although none of the state Medicaid agency provider manuals searched for this report include a 

DPP coverage policy (see Table 7), the DPP is starting to gain state coverage. The National 

Association of Chronic Disease Directors (2017) recently released an online toolkit as a resource 

for payers interested in implementing the NDPP from the CDC. The toolkit authors noted that a 

few state Medicaid agencies had successfully set up reimbursement mechanisms for the NDPP 
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more intense programs compared to less intense ones. Cultural modifications, use of 

technology, and community-based delivery in the U.S. demonstrated smaller but promising 

changes in weight or glycemic indices, but most follow-up occurred at one year.  

Diabetes prevention programs are consistently cost-effective and might be cost saving on a 

long-term horizon (over 10 years after the intervention). There is a lack of data on costs of 

providing the program in a community setting or by laypersons. 

DPPs are recommended by the ADA (2017) and Community Preventive Services Taskforce (Pronk 

& Remington, 2015) as effective interventions for individuals with prediabetes or who are at 

increased risk for type 2 diabetes. In addition, the ADA recommended coverage of DPP 

programs by third-party payers, and stated that the use of technology could be useful in DPP 

implementation (ADA, 2017).  

CMS developed the MDPP based on the DPP and as an expansion to the MDPP, CMS officials 

are proposing a performance-based payment structure for MDPP services for CY 2018, along 

with other program modifications from the CY 2017 program structure (CMS, 2017b). All of the 

private payers searched (with the exception of no program identified for Excellus BCBS) offer 

DPP-like services to their members. None of the state Medicaid agencies searched have 

coverage policies on DPP services. Oregon and Massachusetts Medicaid programs cover CPT 

99412, but do not offer any coverage criteria of the code. California Medicaid will begin covering 

DPP for its recipients starting in July 2018, and a small number of other state Medicaid programs 

have established pathways for DPP coverage. A temporary CPT code (0403T) was released 

specific to DPP-like services in 2016. If a permanent code is assigned to DPP-like services, there 

might be a greater uptake of DPP coverage by state Medicaid agencies after there is a clear 

mechanism to reimburse for services. 

Strength of Evidence 

The Center uses the Grading of Recommendations, Assessment, Development, and Evaluation 

(GRADE) Working Group approach to enhance consistency in grading the strength of evidence. 

RCTs are initially categorized as having high strength of evidence and observational studies are 

categorized as having low strength of evidence. The strength rating is downgraded depending 

on the severity of the bias, based on limitations including study risk of bias; inconsistency (i.e., 

differences between study findings indicated by statistical or clinical heterogeneity); indirectness 

(i.e., limited generalizability of the findings from the study sample to another population); 

imprecision (i.e., wide confidence intervals); and high probability of reporting bias, also known as 

publication bias. The rating can be increased from low for evidence from observational studies if 
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Appendix A. Methods 

Search Strategies 

Evidence 

A full search of the Center’s core clinical evidence primary sources was conducted to identify 

systematic reviews, meta-analyses, and technology assessments using the search terms diabetes 

prevention. Searches of core sources were limited to citations published after 2006. Center 

researchers also searched the Ovid MEDLINE database for relevant systematic reviews and meta-

analyses, technology assessments, and cost-effectiveness studies published after 2006, and for 

individual studies reporting on effectiveness and/or harms outcomes published after 2014. 

The core sources searched included the following:  

Agency for Healthcare Research and Quality (AHRQ)  

BMJ – Clinical Evidence 

Cochrane Library (Wiley Interscience)  

National Institute for Health and Care Excellence (NICE)  

PubMed Health 

Tufts Cost-Effectiveness Analysis Registry 

Veterans Administration Evidence-based Synthesis Program (ESP)  

Washington State Health Technology Assessment Program 

Clinical Practice Guidelines 

Center researchers conducted a full search of Center clinical practice guidelines primary sources 

to identify clinical practice guidelines using the term diabetes prevention. Searches were limited 

to citations published within the last five years. Center researchers included guidelines from 

governmental bodies and professional associations; guidelines from single clinical institutions 

(e.g., a single hospital or clinic) were not included. 

The guideline sources included the following:  

Australian Government National Health and Medical Research Council (NHMRC) 

National Guidelines Clearinghouse 

National Institute for Health and Care Excellence (NICE)  

New Zealand Guidelines Group 

Scottish Intercollegiate Guidelines Network (SIGN) 

Veterans Administration/Department of Defense (VA/DOD) 
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World Health Organization (WHO) 

Center researchers searched Google 10 pages deep using the terms diabetes prevention and 

guideline or position or statement or policy or recommendation. 

Coverage Policies 

Center researchers searched for policies on the coverage of the DPP or DPP-like interventions 

from Aetna, Anthem, Blue Shield of Northeastern New York, Capital District Physicians’ Health 

Plan, CMS, Cigna, Emblem Health, Empire BCBS, Excellus BCBS, Tufts Health Plan, 

UnitedHealthcare, and nine state Medicaid programs (CA, FL, MA, NJ, NY, OR, PA, TX, and WA).  

Ovid MEDLINE  

The Ovid MEDLINE search strategy was developed for broad inclusion of relevant systematic 

reviews and individual studies. Individual studies published after the search dates of the 

included systematic review or studies that were eligible and not included in the systematic 

review were included to update the systematic review. 

Database: Ovid MEDLINE <1946 to September Week 2 2017>, Ovid MEDLINE In-Process & 

Other Non-Indexed Citations <September 25, 2017> 

Search Strategy: 

1     exp Diabetes Mellitus/  

2     diabetes.mp 

3     1 or 2  

4     exp primary prevention/ or exp secondary prevention/ or exp tertiary prevention/  

5     prevention.mp 

6     4 or 5  

7     exp Life Style/  

8     ((life and style) or life style or lifestyle).mp 

9     (program$ or intervention$).mp 

10     7 or 8 or 9 

11     exp Prediabetic State/  

12     ((prediabetic and state) or prediabetic state or prediabetes).mp 

13     11 or 12  

14     3 and 6 and 10 and 13  

15     limit 14 to english language  

16     limit 15 to yr="2007 -Current"  

17     remove duplicates from 16  

Study Inclusion/Exclusion Criteria 

Two Center researchers independently reviewed the results from the Center core sources and 

Ovid MEDLINE database searches at each stage of review (e.g., title and abstract, full text). Any 
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study that was identified by at least one researcher as potentially meeting inclusion criteria was 

advanced to the next review level. All excluded studies were determined by two Center 

researchers as not meeting the predetermined inclusion criteria. Any disagreement between 

study reviewers regarding the inclusion of a study was arbitrated by a third Center researcher. 

Center researchers excluded studies that were not systematic reviews, meta-analyses, 

technology assessments, or individual studies (as applicable by topic); that were published 

before 2007; were published in a language other than English; or did not meet the specific 

inclusion/exclusion criteria outlined below.  

Inclusion Criteria 

Population: Adults (over 18 years of age) in the United States meeting either of these criteria: 

 CDC-recognized eligibility criteria for the NDPP: overweight (BMI ≥24, ≥22 if Asian), AND 

no prior diagnosis of type 1 or type 2 diabetes, AND findings of prediabetes (any of the 

following): 

o HbA1c: 5.7% to 6.4% 

o Fasting plasma glucose: 100–125 mg/dL 

o Two-hour plasma glucose (after 75 g load): 140–199 mg/dL 

o History of gestational diabetes 

 Additional risk factors for diabetes considered were delivery of a macrosomic infant (i.e., 

greater than 9 lbs.), family history of type 2 diabetes, race/ethnicity, polycystic ovarian 

syndrome, use of medication that impairs glucose tolerance (e.g., glucocorticoids) 

Interventions: DPP; similar interventions based on the DPP protocol focusing on diet and 

exercise promotion 

Comparators: Usual care (e.g., standard diet and exercise education), with or without 

pharmacological interventions 

Outcomes: Incidence of diabetes; quality of life; morbidity; mortality; adverse effects, cost or 

cost-effectiveness (all outcomes at ≥5 years after initiation of the intervention) 

Exclusion Criteria 

Study exclusion criteria included the following: 

 Studies conducted outside of the U.S.  

 Studies that reported less than five years follow-up data only 

 Studies that did not stratify results by intervention type and/or country 

 Studies that reported on surrogate outcomes, with the exception of HbA1c and weight loss 

 Case reports, letters, editorials, comments 
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 Duplicate information from a research study published in more than one source (only the 

highest quality, most recent publication with outcome of interest was included)  

 Systematic reviews that included only studies that were summarized by more comprehensive 

systematic reviews or systematic reviews of higher quality and/or that were more recently 

published 

 Studies identified that were included in a summarized systematic review or technology 

assessment   

Quality Assessment 

Center researchers assessed the methodological quality of the included studies using standard 

instruments developed and adapted by the Center that are modifications of the systems in use 

by the Campbell Collaboration, Cochrane, the Preferred Reporting Items for Systematic Reviews 

and Meta-analyses (PRISMA), the National Institute for Health and Care Excellence (NICE), and 

the Scottish Intercollegiate Guidelines Network (SIGN) (Brouwers et al., 2010; Campbell 

Collaboration, 2015; Higgins & Green, 2011; Moher, Liberati, Tetzlaff, & Altman, 2009; National 

Institute for Health and Care Excellence, 2014; Scottish Intercollegiate Guidelines Network, 

2015a, 2015b). Two Center researchers independently rated all studies. In cases where there was 

not agreement about the quality of a study, consensus was reached through discussion.  

Each rater assigned the study a rating of good, fair, or poor, based on its adherence to 

recommended methods and potential for biases. In brief, good-quality systematic reviews 

include a clearly focused question, a literature search sufficiently rigorous to identify all relevant 

studies, criteria used to select studies for inclusion (e.g., RCTs) and assess study quality, and 

assessments of heterogeneity to determine whether a meta-analysis would be appropriate. 

Good-quality RCTs include a clear description of the population, setting, intervention, and 

comparison groups; a random and concealed allocation of patients to study groups; low 

dropout rates; and intention-to-treat analyses. Good-quality systematic reviews and RCTs also 

have low potential for bias from conflicts of interest and funding source(s). Fair-quality 

systematic reviews and RCTs have incomplete information about methods that might mask 

important limitations. Poor-quality systematic reviews and RCTs have clear flaws that could 

introduce significant bias. 

 

 

  


















