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The aim of the US Centers for Disease Control and Prevention’s (CDC) National Diabetes Prevention Program (National DPP) is
to make an evidence-based lifestyle change program widely available to the more than 88 million American adults at risk for
developing type 2 diabetes. The National DPP allows for program delivery using four delivery modes: in person, online,
distance learning, and combination. The objective of this study was to analyze cumulative enrollment in the National DPP by
delivery mode. We included all participants who enrolled in CDC-recognized organizations delivering the lifestyle change
program between January 1, 2012, and December 31, 2019, and whose data were submitted to CDC’s Diabetes Prevention
Recognition Program. During this time, the number of participants who enrolled was 455,954. Enrollment, by delivery mode,
was 166,691 for in-person; 269,004 for online; 4,786 for distance-learning; and 15,473 for combination. In-person
organizations enrolled the lowest proportion of men (19.4%) and the highest proportions of non-Hispanic Black/African
American (16.1%) and older (65+ years) participants (28.2%). Online organizations enrolled the highest proportions of men
(27.1%), younger (18-44 years) participants (41.5%), and non-Hispanic White participants (70.3%). Distance-learning
organizations enrolled the lowest proportion of Hispanic/Latino participants (9.0%). Combination organizations enrolled the
highest proportions of Hispanic/Latino participants (37.3%) and participants who had obesity (84.1%). Most in-person
participants enrolled in organizations classified as community-centered entities (41.4%) or medical providers (31.2%). Online
and distance-learning participants were primarily enrolled (93.3% and 70.2%, respectively) in organizations classified as for-
profit businesses or insurers. Participants in combination programs were enrolled almost exclusively in organizations classified
as medical providers (89%). The National DPP has reached nearly half a million participants since its inception in 2012, but
continued expansion is critical to stem the tide of type 2 diabetes among the many Americans at high risk.

gress authorized the US Centers for Disease Control and
Prevention (CDC) to create and lead the National Diabetes

The Diabetes Prevention Program (DPP) trial [1] and subse-
quent translation studies [2-4] demonstrated that a struc-
tured, cost-effective intervention can be delivered in a real-
world setting to prevent or delay type 2 diabetes among indi-
viduals at high risk [5-7]. In 2010, to accomplish widespread
implementation of the 2002 DPP study results, the US Con-

Prevention Program (National DPP) [8], whose aim is to
make an evidence-based behavioral change intervention
widely available to individuals at high risk for developing
type 2 diabetes.

In 2012, CDC implemented the Diabetes Prevention
Recognition Program (DPRP) as the quality assurance arm
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of the National DPP. The DPRP sets quality standards, col-
lects data, and provides recognition to organizations that are
delivering the National DPP lifestyle change program in
accordance with the DPRP Standards and Operating Proce-
dures (DPRP Standards) [9]. CDC-recognized organizations
are required to use a CDC-approved curriculum, follow the
duration and intensity requirements, and make biannual
data submissions in order to maintain recognition. In order
to advance to the status of being fully recognized, additional
requirements involving attendance, weight loss, eligibility,
and documentation must also be achieved. CDC has
reported on various aspects of the National DPP’s progress,
including organization and participant characteristics and
outcomes [10-14]. Initially, program delivery was required
to be in-person, where participants are physically present with
a trained lifestyle coach in a classroom or classroom-like set-
ting. However, beginning in 2015, the DPRP began recogniz-
ing virtual delivery of the National DPP lifestyle change
program via online or distance-learning delivery modes [9].
Online delivery was defined as participants logging into ses-
sions via a computer, tablet, or smartphone, with coach inter-
actions taking place outside of these self-paced sessions (i.e.,
asynchronous delivery); distance-learning delivery was
defined as the coach being present in one location and partic-
ipants simultaneously calling in or videoconferencing from
another location (i.e., synchronous delivery). In order to
increase accessibility, CDC also began recognizing program
delivery consisting of a combination of any of the previously
defined delivery modes [9].

The objective of this paper is to describe and analyze
cumulative enrollment in the National DPP lifestyle change
program, with an emphasis on assessing differences by deliv-
ery mode. This represents the most comprehensive descrip-
tion of enrollment to date, capturing organization and
participant characteristics, including geographic location,
to better understand how participants are being reached
through various delivery modes. This understanding will
be especially relevant as we move forward from the current
context of the COVID-19 pandemic, which has disrupted
previous notions of how we communicate and has created
a new paradigm for what is possible in chronic disease pre-
vention and management via virtual platform [15].

2. Research Design and Methods

2.1. Population. The National DPP lifestyle change program
enrolls participants 18 years of age or older who are at high
risk of developing type 2 diabetes, as defined by at least one
of the following: recent blood test (fasting glucose, plasma
glucose, or A1C) indicating prediabetes; a clinical diagnosis
of gestational diabetes mellitus (GDM) during a previous
pregnancy; or a positive screening on the American Diabetes
Association/CDC Prediabetes Risk Test [9]. In addition, all
participants must have had a body mass index (BMI) of
>25kg/m* (223kg/m’, if Asian American) at enrollment.
For this analysis, we defined participants as enrollees if they
met these criteria and enrolled in the program from 2012 to
2019. We chose to also include as enrollees the small number
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of participants (<1%) who were enrolled by organizations
and met all the eligibility criteria except the BMI criterion.

2.2. Variables. The DPRP application for CDC recognition
requires that organizations submit organization-level infor-
mation such as physical address, program delivery mode
(in person, online, distance learning, or combination), and
organization type, which we consolidated into six groupings:
(1) community-centered entities (including community
YMCAs, community health centers, federally qualified
health centers, senior centers, and faith-based organiza-
tions); (2) higher education/cooperative extensions (includ-
ing universities/schools and business coalitions on health/
cooperative extension sites); (3) government (including
state/local health departments and Indian Health Service/
tribal/urban Indian health systems); (4) medical providers
(including hospitals, health care systems, medical groups,
physician practices, and pharmacies); (5) for-profit busi-
nesses and insurers (including worksites/employee wellness
programs, health plans/insurers, and for-profit private busi-
nesses); and (6) others.

Organizations seeking to obtain or maintain CDC recog-
nition must submit biannual data that include participant
sex, age, race, ethnicity, height, weight, and state of resi-
dence. They must also submit participant weight and weekly
physical activity minutes collected at each session through-
out the program. Because this study focused on enrollment
only, we did not include an assessment of participant
outcomes.

Participants could report their sex as male, female, or not
reported. They provided their age in years, which we catego-
rized into one of three age groupings: 18-44, 45-64, or 65+.
For race/ethnicity, we categorized participants as Hispanic/
Latino or non-Hispanic/Latino and further categorized
non-Hispanic/Latinos as American Indian/Alaska Native,
Asian/Asian American, Black/African American, Native
Hawaiian/Other Pacific Islander, White, Multi-Racial (if
they selected more than one race), and Not Reported. We
calculated baseline BMI using each participant’s height and
the earliest session weight recorded by the organization,
which allowed us to place each person into one of three
BMI categories: <25kg/m” (not overweight or having obe-
sity), 25-29 kg/m? (overweight), or >30kg/m” (having obe-
sity). To assess eligibility at enrollment, participants
reported whether they had any of the following: a determi-
nation of prediabetes from a blood test within one year of
enrollment, a clinical diagnosis of GDM during a previous
pregnancy, or a positive screening on the ADA/CDC Predi-
abetes Risk Test.

2.3. Data Analysis. We conducted descriptive analyses of
participants by sex, age category, race/ethnicity, baseline
BMI category, and eligibility category, stratified by delivery
mode. Additionally, we examined the number enrolled by
delivery mode and year, percentage enrolled by organization
type and delivery mode, and percentage enrolled by organi-
zation type and year. We also calculated the number of
CDC-recognized organizations by delivery mode and year.
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We created maps to display the geographic distribution
of cumulative enrollment and recognized organizations. Par-
ticipant state of residence began to be collected in 2015. For
records submitted before 2015, we assigned the participant’s
state of residence as the state where the headquarters of the
participant’s organization was located. Because the only
approved delivery mode before 2015 was in person, we felt
that this was a reasonable assignment. For each year, we esti-
mated the enrollment per million residents by state as the
total number of enrollees in that state divided by the total
number of residents of the state for that year based on US
Census data [16]. We estimated the cumulative number of
organizations per million residents by county as follows.
First, using each organization’s headquarters location zip
code and unique identification code, we estimated the cumu-
lative number of organizations per zip code, which we
summed for each county to get the cumulative number of
organizations per county [17]. We then divided by the total
number of residents per county to get the cumulative num-
ber of organizations per million residents for each county.
Using the 5-digit Federal Information Processing Standards
codes (FIPS) of county and Arc Map 10.6.1, we created a
county-level map to display the geographical variation. We
conducted all data analyses using SAS Enterprise 7.1.

3. Results

Between January 2012 and December 2019, 455,954 partici-
pants enrolled in the National DPP lifestyle change program.
Enrollment by delivery mode was 166,691 for in person;
269,004 for online; 4,786 for distance learning; and 15,473
for combination. The most common participant characteris-
tics were female sex, age 45-64 years, non-Hispanic White
race/ethnicity, and BMI in the obesity range; more than half
of participants had a blood test in the prediabetes range or
history of GDM (Table 1). Several differences in participant
characteristics by delivery mode are worth noting. In-person
organizations enrolled the lowest proportion of men (19.4%)
and the highest proportions of non-Hispanic Black/African
American (16.1%) and older (65+ years) participants
(28.2%). Online organizations enrolled the highest propor-
tions of men (27.1%), younger (18-44 years) participants
(41.5%), and non-Hispanic White participants (70.3%) and
the lowest proportion of participants who entered the pro-
gram with a blood test in the prediabetes range (34.2%).
Distance-learning organizations enrolled the lowest propor-
tion of Hispanic/Latino participants (9.0%). Combination
organizations enrolled the highest proportions of Hispanic/
Latino participants (37.3%), participants who had obesity
(84.1%), and participants who entered the program with a
blood test in the prediabetes range (86.8%).

Figure 1 shows cumulative enrollment per 1,000,000 res-
idents, by state, for each year since the National DPP was
implemented in 2012. One key milestone for the National
DPP was the introduction of virtual (online and distance
learning) delivery in 2015, which resulted in expanded
enrollment throughout the US. Another key milestone was
the implementation of the Medicare Diabetes Prevention
Program (MDPP) in 2018, which allowed for Medicare

reimbursement to in-person organizations that were
approved as MDPP suppliers. As of December 2019, the
National DPP had reached all 50 states, along with Guam,
Micronesia, Palau, Puerto Rico, and the US Virgin Islands.
Cumulative enrollment has varied by state, with the highest
per capita enrollment (>2,000 per 1 million) in California,
Colorado, Delaware, Kansas, Kentucky, Maine, Minnesota,
Montana, New Hampshire, Oregon, Vermont, and
Washington.

The contributions to enrollment of each delivery mode
are depicted in Figure 2. In-person organizations were the
first to deliver the National DPP lifestyle change program,
and their yearly enrollment has gradually increased since
2012. Online organizations began delivery in 2015, creating
a spike in enrollment that peaked in 2018. Distance-
learning and combination delivery modes have enrolled far
fewer participants but increases in distance-learning enroll-
ment became apparent in 2018 and 2019. In 2015, three
in-person organizations changed their delivery mode to
combination. Participants enrolled in these organizations
were retroactively classified as being in combination delivery
mode for the years 2013 and 2014, explaining why the graph
shows participants enrolled in combination organizations
before 2015.

National DPP enrollment has been driven by an increase
in CDC-recognized organizations that deliver the program
(Figure 3). The number of organizations delivering in person
has increased dramatically from 39 in 2012 to more than
1,000 in 2018 and 2019 (Figure 3(a)). Similarly, the number
of organizations delivering the program via other modes has
increased (Figure 3(b)), although there are far fewer of these
organizations.

The National DPP lifestyle change program has been
delivered by CDC-recognized organizations based in numer-
ous counties throughout the US (Figure 4). However, the
number of organizations per capita exhibits substantial geo-
graphic variability. Some counties have more than 20 orga-
nizations per million residents, while many counties have
none. This absence of organizations occurs primarily in rural
counties, though 52% of urban counties also show no orga-
nizations and approximately 14% have only 1-5 organiza-
tions per million residents (e.g., Maricopa County-Phoenix,
Cook County-Chicago, Dallas County, and Los Angeles
County).

Different delivery modes tended to be used by different
types of organizations (Figure 5(a)). Most in-person partici-
pants enrolled in organizations classified as community-
centered entities (41.4%) or medical providers (31.2%).
Online and distance-learning participants were overwhelm-
ingly enrolled (93.3% and 70.2%, respectively) in organiza-
tions classified as for-profit businesses or insurers.
Participants in combination programs were enrolled almost
exclusively in organizations classified as medical providers
(89%).

The percentage of participants enrolled in each organiza-
tion type has changed over time (Figure 5(b)). During the
first three years of the DPRP, when all participants were
enrolled in in-person organizations, enrollment was heavily
associated with community-centered entities and medical
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FiGure 1: Cumulative National Diabetes Prevention Program (National DPP) enrollment from 2012 to 2019, per 1,000,000 state population.
DPRP: Diabetes Prevention Recognition Program; CMS MDPP: Centers for Medicare and Medicaid Services Medicare Diabetes Prevention

Program.
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headquarters; it is possible that these organizations also deliver the program at other locations and to some participants who reside in

different counties or states.

providers. When CDC started recognizing online and
distance-learning organizations in 2015, there was a large
increase in enrollment through for-profit businesses and
insurers. Due to the expansive reach of virtual organizations,
the percentages associated with for-profit businesses and
insurers have remained high.

4. Discussion

The purpose of this study is to analyze enrollment in the
National DPP lifestyle change program for each of the rec-
ognized delivery modes. The program enrolled nearly
500,000 participants from 2012 through 2019. The addition
of online and distance-learning delivery modes to the DPRP
in 2015 immediately increased enrollment. Although the
number of CDC-recognized organizations delivering the
lifestyle change program using online or distance-learning
delivery modes is relatively low, their reach and ability to
scale up have led to more participants enrolling through
these organizations compared to in-person organizations.
Although not preferred by all, virtual delivery modes allow
convenience and access that appeal to many participants

[18]. Furthermore, a number of research studies indicate
that the lifestyle change program can be delivered effectively
via virtual modes [19-23]. In future analyses, we plan to
examine how key program outcomes (e.g., retention, physi-
cal activity minutes, and weight loss) vary by delivery mode
in real-world settings as reflected by DPRP data.

We found some heterogeneity in the characteristics of
participants enrolled through different delivery modes.
Organizations using in-person delivery enrolled a higher
proportion of older (65+ years) participants, whereas online
and distance-learning organizations enrolled a higher pro-
portion of younger participants (18-44 years), which may
be due to their availability through workplace settings. Mak-
ing virtual programs more accessible and attractive to older
participants may help those who face transportation chal-
lenges or other barriers to in-person gatherings. Although
some older participants may be reluctant to adopt new tech-
nologies, virtual delivery approaches have shown promise
with this age group [24]. Online organizations enrolled a
somewhat higher proportion of men than in-person organi-
zations and thus may be an important avenue for increasing
the relatively low proportion of men who enroll in the
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FiGure 5: Cumulative National Diabetes Prevention Program (National DPP) enrollment percentage from 2012-2019 by (a) organization

type and delivery mode; (b) organization type and year.

National DPP lifestyle change program [13]. The organiza-
tions with no in-person component (i.e., online and distance
learning) enrolled lower proportions of participants who
were Hispanic/Latino or non-White, suggesting that in order
to reduce health disparities, these delivery modes need to be
made more accessible and appealing to minority racial and
ethnic groups [25]. Overall, however, we found that the
racial/ethnic distributions of enrollees (Table 1) and of the
US population [26] were roughly similar (13.2% vs. 17.7%
for Hispanic/Latino, 64.6% vs. 61.6 for non-Hispanic White,
13.1% vs. 12.1% for non-Hispanic Black/African American,
0.9% vs. 1.0% for American Indian/Alaska Native, 3.1% vs.
5.4% for Asian/Asian American, 0.8% vs. <1.0% for Native
Hawaiian/Other Pacific Islander, and 0.7% vs. 2.5% for Mul-
tiracial), although outreach could be improved for some
racial/ethnic groups.

Encouragingly, the National DPP lifestyle change pro-
gram has now been delivered by CDC-recognized organiza-
tions in all 50 US states, as well as in multiple U.S. territories
and freely associated states. However, the differences in
enrollment by state are substantial, and many counties still

do not have CDC-recognized organizations. Some of these
differences are mitigated by the burgeoning availability of
virtual delivery; however, most online and distance-
learning enrollment has been through organizations that
do not have publicly available offerings; i.e., they are only
available through employers or insurance plans. Therefore,
program expansion to underserved rural counties and urban
centers must be a future priority.

The growth in the number of CDC-recognized organiza-
tions delivering the National DPP lifestyle change program
suggests that many organizations find value in the program.
However, at the time of this analysis, approximately 18% of
organizations ever recognized by the CDC had voluntarily
discontinued their participation in the DPRP. Anecdotally,
organizations report various reasons for voluntarily with-
drawing from the DPRP. The most common reasons are a
change in organizational priorities, frequent turnover in
staffing, and lack of funding to sustain delivery of the pro-
gram. Other research suggests the level of third-party reim-
bursement rates is an important driver of whether or not
organizations offer the program [27]. In particular, in early



2018, there was a surge in new in-person organizations join-
ing the DPRP because the Medicare benefit was being imple-
mented. We observed that some of these organizations
dropped out in 2019 when they were unable to enroll
enough participants to start a cohort and submit data. To
better support recognized organizations and continue to
attract new organizations to the DPRP, additional research
might further explore why organizations offer the program
or discontinue the program.

Our data show that particular delivery modes are more
likely to be used by certain types of organizations. For exam-
ple, community-based organizations account for a large per-
centage of in-person enrollment. These organizations tend
to have physical structures, such as community centers or
YMCAs, that accommodate in-person delivery. Online and
distance-learning organizations tend to be for-profit private
businesses and typically deliver the program through
employer wellness offerings or insurance benefits. One
implication is that virtual programs may not be reaching
individuals who are unemployed/self-employed, who do
not receive employer wellness benefits, or who do not have
private insurance. Reaching such individuals may require
an expansion of in-person programs as well as innovative
approaches to make virtual programs more affordable.

An assessment of delivery modes is especially relevant
given the COVID-19 pandemic, during which the capacity
and willingness to interact virtually in new ways have
expanded, particularly with regard to the utilization of tele-
health to consult with health care providers [28, 29]. Our
findings suggest that the National DPP is well situated to
capitalize on the opportunity to expand the use of virtual
delivery modes and can be a leader in leveraging these
modes for behavioral change for improved health.

Our study had several important limitations, the most
prominent being that the DPRP collects only limited infor-
mation on organizations and participants. These limitations
are by design; the DPRP seeks to minimize the data collec-
tion burden to organizations. As a result, we had only a
small number of participant demographic characteristics
and did not have information such as participant income,
employment status, or insurance status. Furthermore, until
the implementation of the 2015 DPRP Standards, the DPRP
did not collect information on participant state of residence.
Thus, it is possible that some participants resided in states or
counties that were different from where their organization
was located. Although this location difference might be
expected for virtual organizations, it could also have
occurred for in-person organizations, not only because some
participants might travel across boundaries to attend ses-
sions but also because many organizations have multiple
cohorts whose locations are not required to be reported to
the DPRP. As a result, the number of organizations per mil-
lion residents might have been underestimated or overesti-
mated for some counties. In addition, we did not have any
data on who was offered or referred to the program, so dif-
ferences in enrollee characteristics by delivery mode could
have been caused by a number of factors, including personal
choice, payer source (e.g., private insurance vs. Medicaid),
differences in where the delivery modes were offered (e.g.,
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workplace vs. retirement centers), or other factors. Lastly,
we did not know why most participants chose to enroll; a
question about reasons for enrollment was added to the
2018 DPRP standards, but for many participants, responses
were missing. A more complete picture of drivers of enroll-
ment, therefore, will likely require research studies that col-
lect additional information to supplement the information
submitted to the DPRP.

5. Conclusions

The National DPP has reached nearly half a million partici-
pants since its inception in 2012, using an evidence-based
approach that is proven to prevent or delay type 2 diabetes
among at-risk individuals [1]. Despite this success, it has
only reached a fraction of the 88 million American adults
who have prediabetes [30]. Reaching more people with the
National DPP will require multipronged and innovative
strategies to address challenges associated with participant
and health care provider awareness, access to programs, pay-
ment issues, and organizational capacity. Assessing the var-
ious strengths of the different delivery modes can help
organizations choose the best one for them to help overcome
some of these challenges.

Data Availability

The data were collected under CDC’s DPRP (OMB No.
0920-0909), for the primary purpose of evaluating the per-
formance of organizations offering the National DPP life-
style change program. Data are shared in aggregate form to
inform technical assistance and enhance overall program
outcomes.
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