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Abstract

Purpose of Review—Type 2 diabetes is common, burdensome, and preventable. Landmark
trials such as the Diabetes Prevention Program (DPP) demonstrated that resource—intensive
lifestyle support interventions resulting in modest weight loss via healthy diet changes and
physical activity can lower the rate of diabetes development by 58%. We performed a review of
efforts to translate and implement DPP-like programs throughout the USA to identify challenges
and opportunities for improvement.

Recent Findings—For more than a decade, multiple stakeholders have worked to translate
evidence-based principles of diabetes prevention to reach 84 million Americans with prediabetes.
DPP-like programs have been delivered by over 1500 organizations, reaching almost 300,000
people, but this number represents less than 1% of the target population. Research has uncovered
large gaps in efforts to diagnose, raise awareness, and provide access to DPP-like programs for
adults with prediabetes, requiring further stakeholder engagement and coordination to resolve.

Summary—Efforts to address prevailing gaps in diabetes prevention must address distinct and
sometimes conflicting priorities and concerns of stakeholders. Our review recommends several
areas of further research and action to improve type 2 diabetes prevention on a population scale.
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Introduction

More than 30 million US adults have type 2 diabetes [1], exacting a large health and
economic burden for individuals who have the condition, their caregivers, and society.

This burden is preventable. Major randomized trials provide strong evidence that intensive
lifestyle interventions promoting healthy diet, physical activity, and modest weight loss
reduce the risk of developing type 2 diabetes [2-5]. The US Diabetes Prevention Program
(DPP) demonstrated that an intensive lifestyle intervention lowers the development of type
2 diabetes by 58% among adults who have elevated blood glucose concentrations just below
the threshold used for a diagnosis of diabetes. Individuals with elevated blood glucose have
since been labeled as having “prediabetes,” and are being targeted for prevention efforts.

Despite having blood glucose concentrations below a threshold for diabetes treatment,

some people experience direct harm from prediabetes, developing micro- and macrovascular
complications even before the onset of type 2 diabetes [6, 7]. In addition, up to 10%

of people with prediabetes will develop type 2 diabetes each year [2, 8], which then

requires more intensive medication management, self-monitoring of blood glucose, and
lifestyle modifications. Despite these risks, however, prediabetes is asymptomatic, making it
a problem that most individuals do not know they have. The CDC estimates that about 84.1
million Americans have prediabetes, but only about 12% identified through screening report
that they previously had been made aware of their risk status [9e].

The evidence that prediabetes is common, harmful, treatable, and a “silent threat” to

most people has elevated it as a public health priority. The public health community

has taken considerable action to raise awareness, recommend population screening to
identify individuals with prediabetes, and support efforts to provide access to evidence-based
intensive lifestyle interventions. Today, more than 1500 organizations are delivering high-
fidelity, DPP-like programs throughout the USA, but total participation has reached only
about 0.4% of the 65 million Americans with prediabetes who are overweight or obese [10,
11e]. The purpose of this narrative review is to summarize evidence regarding challenges
faced during implementation and scaling of diabetes prevention interventions, as well as to
highlight gaps in this evidence and discuss potential opportunities to improve population
prevention efforts.

Organizing Framework for the Review

Ongoing efforts to translate and implement evidence-based diabetes prevention approaches
involve numerous stakeholder groups, each with distinct yet complementary goals that
underlie specific implementation challenges and opportunities. Our literature summary is
organized according to key implementation priorities and concerns of different stakeholder
groups (Table 1), with discussion of implications and opportunities for future work in the
text that follows.

Priorities and Concerns for Public Health Stakeholders

The public health sector, led by the US Centers for Disease Control and Prevention (CDC),
has assumed a pivotal role in organizing other stakeholders and empowering them with
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resources designed to support the implementation of evidence-based prediabetes detection
and DPP delivery efforts on a national scale. CDC has played a key role in promoting
pre-diabetes screening and diagnosis recommendations, which have evolved greatly since
2003. The DPP trial only enrolled participants with both elevated fasting glucose and
impaired glucose tolerance (IGT), defined by plasma glucose levels of 140-199 mg/dL 2
h after a 75-g oral glucose challenge. This requirement identified a population with a very
high rate of diabetes development, about 11% per year [2]. Adopting these same criteria
for population-based diabetes prevention efforts following the DPP presented challenges,
because oral glucose tolerance tests (OGTTSs) are not performed routinely in most US
clinical practice settings.

Recognizing this, the CDC aligned with recommendations of the American Diabetes
Association (ADA), which in 2003 expanded its criteria for defining prediabetes to include
individuals with fasting plasma glucose (FPG) levels as low as 100 mg/dL. ADA made this
recommendation based on analysis of longitudinal studies suggesting that the use of this
lower cutoff would maximize the area under the ROC curve for predicting progression to
diabetes [13]. ADA also argued that if the OGTT was not performed, retaining the previous
(higher) FPG range of 110-125 mg/dL would miss 56% of people with IGT who have FPG
levels below 110 mg/dL [14]. In 2010, ADA added hemoglobin Alc 5.7-6.4% as a third
criterion for diagnosis of prediabetes [14]. Though these recommendations achieved the
goals of improving the feasibility and sensitivity of prediabetes case finding in real-world
clinical practice settings, they also introduced two major challenges for public health action:
(1) a doubling of the US target population for prevention efforts and (2) assigning a
diagnosis of prediabetes to many people who are at lower risk for diabetes development
than participants in the DPP trial. Whereas, the rate of diabetes development in the control
group of the DPP trial was about 11% per year [2], the average rate of progression among all
84.1 million Americans who meet the current definition of prediabetes today is likely closer
to 1 to 2% per year [1, 8].

If the target population for DPP-like interventions has a lower probability of developing
diabetes without receiving treatment, then the number of people who must be treated to
prevent one case of type 2 diabetes will be higher than in the DPP trial. The number of
people needing treatment is important when considering policies that may transfer the costs
of a DPP-like intervention from the individual participant to a health insurance provider,
employer, or public program. When the budget of these third-party payers is limited, it is
possible that some higher risk individuals may be less likely to receive the DPP as attention
and resources are focused partly on lower risk individuals. More research is needed to define
the best range of glycemic test results for which intensive lifestyle interventions have the
most favorable number needed to treat and cost-effectiveness. It also is important to explore
whether it is of value to offer all people with prediabetes the same DPP-like interventions

or whether more intensive and costly interventions should be reserved for higher risk
sub-groups. Also, elevated blood glucose is a sign rather than a cause of prediabetes [7],

so strategies to identify higher risk or “higher benefitting” groups need not be defined by
glucose or Alc testing. Further research is needed on other biomarkers that may be useful in
routine clinical practice to guide targeting of patients for DPP interventions.
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CDC also has played a central role supporting the development of a large delivery network
for DPP-like programs. These efforts have focused on preserving fidelity to evidence-based
intervention components, while reducing costs for program providers, participants, and
third-party payers. Though it is likely that most overweight or obese adults could benefit
from healthy eating, physical activity, and modest weight loss, research has shown that
highly intensive forms of support are needed to achieve success, and providing this support
imposes an incremental cost for each person who receives treatment [15]. For example, the
DPP’s one-on-one coaching format involved about 25 contact hours per person per year,
and it cost approximately $1400 per person in 2003 [16]. Because many individuals may
be unable to pay such a fee, much attention has been placed on whether adaptations to the
DPP’s format can lower intervention costs without diminishing efficacy.

Research on DPP-like programs has demonstrated that weight loss efficacy is greatest for
lifestyle interventions that focus on both healthy dietary behaviors and physical activity,
while incorporating behavioral approaches like goal setting, self-monitoring, self-regulation,
stimulus control, and problem solving [17]. According to systematic reviews, DPP-like
interventions are more effective when they involve at least 8 to 26 h of intervention contact
time delivered during 12 to 26 sessions that are offered over the first 12 to 18 months [18].
This level of contact helps to define a minimum necessary “dose” of intervention exposure.
Moreover, the facilitator or “coach” adds a critical element of “supportive accountability”
[19]. Accountability toward a behavior exists when a person has the expectation that he/she
may be called upon to justify his/her actions or inactions to another person [19]. Establishing
accountability requires real or perceived interactions with another human (i.e., a coach) that
can occur in person, by telephone, or via an electronic channel. Though attempts should be
made to preserve fidelity to essential components, there also is a pressing need to diversify
formats and delivery channels of DPP-like programs to engage different segments of our
population in ways that are attractive, fun, accessible, and culturally salient.

In DPP, about 43% of intervention costs were attributable to individual visits with
interventionists [16]. One primary strategy used by stakeholders to reduce costs has been
conversion to a group delivery format, which could eliminate about 71% of total intervention
costs [16]. Other strategies to lower costs include using lower cost or non-profit delivery
organizations, such as YMCASs, or “virtual” coaching via the internet [20]. A large body
of research demonstrates the effectiveness of group-based DPP adaptations delivered in
diverse community settings [20]. Additional studies have developed and tested alternate
delivery formats, such as via telephone, web-based programs, and smartphone applications
[21]. Taken together, this significant body of work has reported weight loss and other
cardiometabolic improvements that are only slightly less than in the DPP trial [20, 22, 23].
Informed by this research, the CDC established the National Diabetes Prevention Program
(NDPP) in 2010 to provide infrastructure that would support delivery of evidence-based
DPP-like programs on a national scale [10].

The NDPP promotes large-scale diabetes prevention efforts in the following ways: (1)
training individuals to deliver the program, (2) supporting a network of DPP delivery sites,
(3) recognizing organizations that implement the program with fidelity and effectiveness,
and (4) recommending marketing approaches to increase program participation by high-risk
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individuals [24]. By providing an assurance of program fidelity, NDPP aims to encourage
participant referrals from healthcare providers who typically are skeptical of recommending
resources outside the health system. In addition, an assurance of effectiveness also
encourages third-party payment of DPP services by a participant’s health insurer or
employer. The work of these additional stakeholders is summarized further below.

By supporting DPP workforce development and other forms of capacity building for
community program providers, the NDPP has assembled a network of 1520 DPP suppliers
that are registered with the NDPP certification program, with approximately one-third
having full recognition status [10]. Recognized programs are in place in all 50 states,

and roughly 1 in 4 of all US counties [25, 26]. However, a 2017 CDC study reported

that counties with the greatest socioeconomic disadvantages and the highest incidence of
diabetes were less likely to have NDPP-recognized programs [25], and a more recent
analysis found that only 14.7% of rural counties (compared with 47.8% of urban counties)
had access to at least one NDPP program (o < 0.001) [26]. As adoption of NDPP continues
to expand, further research must examine NDPP access at the local and individual level. It
also will be important to differentiate whether participation levels that remain lower than
expected are a result of limited program availability, a lack of interest in the formats that are
available, or other barriers such as low awareness.

Priorities and Concerns for DPP Providers

Small businesses and many community organizations succeed by providing goods and
services that are in high demand by individuals. Some community organizations, such

as YMCAs, became involved in DPP implementation because the health and well-being

of people and families is central to their mission [27]. Unlike many other programs that
YMCAs traditionally offer, a decision to offer DPP did not begin because community
residents or members asked for it [28]; the “business case” was initially less clear.

Tax exempt community organizations such as YMCASs have limited capital to invest in
administrative and IT infrastructure, workforce development, or legal steps needed for
delivery of DPP, particularly if the implementation requirements are very different from
their usual business practices. NDPP recognition and now the Medicare Diabetes Prevention
Program (MDPP), which enables federal payment for select NDPP providers that deliver
services to Medicare beneficiaries, have raised the bar considerably, adding requirements
such as local health system partnerships to identify eligible participants, new data collection
and reporting requirements, HIPAA considerations, legal agreements, and fraud and abuse
protections [29]. Though NDPP offers support for meeting DPP provider recognition
requirements, the added steps required to seek reimbursement from Medicare and some
other third-party payers may simply be insurmountable for many smaller organizations.
This likely has limited the adoption and reach of the MDPP, with only 153 organizations
currently operating as suppliers in 639 locations in 40 states nationally [29].

Participant-level eligibility criteria required by NDPP also present additional challenges for
providers. Full recognition as an NDPP provider requires that at least 35% of participants
have either a blood test indicating prediabetes or have a history of gestational diabetes
mellitus [12]. The remaining participants may be eligible with a high score on the
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CDC/ADA Prediabetes Risk Test [30]. Although these criteria enable recruiting participants
through multiple channels, they limit who can enroll, and therefore may force some
interested consumers away from the program. NDPP’s recognition criteria also limit the
extent to which local delivery organizations can modify the intervention content and
formats. Although these policies are in place to retain fidelity to the DPP, they may also
constrain providers from designing unique program elements that could make interventions
more engaging or culturally salient for the populations they serve. Efforts to expand NDPP
and MDPP capacity nationally must continually seek to balance the public health sector’s
goal of preserving program fidelity with a service organization’s goal to provide a program
that is in high demand by a large population of eligible individuals. Research is still needed
to validate the efficacy of novel delivery channels and curriculum adaptations that allow
local providers to introduce consumer-driven changes to the program, with the goals of
increasing DPP participation without diminishing effectiveness.

Priorities and Concerns for Third-Party Payers

The last 10 years have witnessed the advent of third-party payments for DPP delivery.

The DPP has been shown to improve health-related quality of life [31], diminish absences
from work [16], enable some people to reduce their need for medications to treat high

blood pressure or for new onset diabetes [32], and possibly lower future healthcare
expenditures [15, 33, 34]. US employers purchase healthcare for their employees, which
drives their interest in providing resources and services that can improve both the health

and productivity of their workforce. Employers are also interested in providing access to
wellness benefits, which has become common in the marketplace [35]. In this context, many
employers have considered paying for access to DPP-like programs on behalf of eligible
employees.

Health insurance payers are a second stakeholder group with interest in providing payment
on behalf of participants. Health insurers generally have interest in paying for services that
are effective and provide value, but they must also be affordable within existing budget
constraints. Insurance plans and programs operate under fixed sources of financing, such

as monthly premium payments from individuals and their employers or tax revenues that
are allocated for use by public insurance programs. Adopting a health payer policy to
reimburse DPP providers for participation by health plan enrollees would generally require
that premiums be increased to provide added funding or that the costs spent on the DPP
today are considered budget neutral because participation somehow leads to better health
and, subsequently, lower healthcare expenditures on other health issues, such as a new case
of diabetes. This funding challenge often results in health plans offering the DPP to only
those individuals who are at the highest risk for developing diabetes, a group for whom
costs are anticipated to increase much more if the DPP is not provided. Another strategy has
been to negotiate with DPP providers to accept payments only for individuals who achieve a
minimum threshold of classes attended or weight loss achieved (i.e., only pay if the program
appears to be working) [27, 29].

As one example, YMCA of the USA partnered with UnitedHealth Group, CDC, and
others in 2010 to implement an adapted version of the DPP intensive lifestyle intervention
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nationally, with the support of payments from employers and private health insurers [27,
36]. UnitedHealth contracted with numerous employers to provide access to the DPP,

which was offered by local YMCASs to any employee with prediabetes. Most eligible
employees were identified via blood testing performed during work-health screening

events, and UnitedHealth coordinated with YMCAs to enroll high-risk individuals in local
DPP programs. UnitedHealth then provided YMCA with escalating payments based on
participant attendance and weight loss outcomes. Overall, the screening approach, which
was outside of healthcare delivery, identified only about 10% of the target population [36].
However, 39% of those identified with prediabetes attended the DPP, and mean weight

loss from the first to last visit was 7.5 pounds (3.4%) [36]. The payment scheme limited
YMCA'’s charges to UnitedHealth to an average of only $212 per person. Paying this
additional cost did not increase net health expenditures for UnitedHealth over the first 2
years [36]. Similar payment approaches are now being used by many other third-party
payers nationally, including Medicare [29], but the worksite-based screening approach
proved to be too costly and inefficient, causing UnitedHealth to discontinue this strategy.
Today, insurance coverage for NDPP providers represents a sustainable and important action
for expanding access nationally, and alternative forms of participant engagement, such as via
healthcare-based screening and referral, have become more of an area of focus.

Priorities and Concerns for Healthcare Providers

The US Preventive Services Task Force (USPSTF) is an independent panel of experts

that develops national practice recommendations for performance of clinical preventive
services. Evidence given a grade of “A” or “B” by USPSTF is considered sufficiently
strong to recommend that a preventive service be performed routinely. In 2014, USPSTF
issued a grade “B” recommendation that healthcare providers offer intensive lifestyle
interventions to overweight or obese adults with cardiovascular risk conditions, including
prediabetes [37]. This recommendation highlighted the DPP as an example of the type

of program that healthcare providers should offer. In 2015, the USPSTF issued another

“B” recommendation that overweight or obese adults aged 40 to 70 undergo screening for
prediabetes and diabetes [38]. The Affordable Care Act (ACA) directs commercial health
plans, Medicare, and Medicaid programs to provide coverage for any USPSTF “A” or “B”
recommendation, with no cost-sharing imposed upon eligible patients [39]. Conceptually,
this should alleviate concerns by healthcare providers about recommending services that
might otherwise impose costs for their patients. However, this action does not address the
workflow challenges imposed on busy healthcare teams by introducing a new preventive
service [40]. Despite strong guidance from USPSTF and others, most people living with
prediabetes today continue to have low awareness, with only about 12% of American adults
with screen-detected prediabetes reporting that they have been told by a healthcare provider
about their high-risk status [9e].

Health systems concerned with implementing routine prediabetes screening, risk
communication, and NDPP referrals would benefit from understanding if lack of patient
awareness is a result of low performance of screening tests or a failure to communicate
effectively with patients when a test result indicates prediabetes. Past research does suggest
that many healthcare providers have limited knowledge about assessing patients’ diabetes
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risk. A survey of 155 primary care providers found that only 6% identified all risk factors
that should prompt screening for diabetes [41]. That said, analysis of electronic health
records suggest that as many as 75% of primary care patients with risk factors have
completed a test that could be used to determine their prediabetes status [42, 43]. However,
only about half of those with tests that are abnormal have evidence that a diagnosis of
prediabetes has been made [42]. Missed opportunities to diagnose prediabetes routinely
could result from knowledge gaps or unreliable workflows for ensuring that test results

are interpreted and acted upon. Less is known about whether some patients are told of
prediabetes but that the risk or treatment information is not communicated in ways that are
understandable or actionable. More research is needed to demonstrate how best to perform
screening routinely, to document prediabetes consistently, and to effectively communicate
to patients what may happen to them with and without their participation in DPP-like
intervention programs.

Finally, when healthcare providers do identify and inform patients of prediabetes, it is

also recommended that they provide referrals to available intervention options. Overall,
healthcare providers’ awareness of DPP-like programs remains limited. A national survey
of 1256 primary care providers found that 38% were aware of DPP-based interventions and
only 23% had made a referral [44]. Even when aware, primary care providers also may
deprioritize prediabetes as less urgent than many other health conditions [45].

Some current research is evaluating whether other members of the primary care team can
effectively counsel patients about prediabetes and its management. One study tested a shared
decision-making intervention led by primary care pharmacists, which involved reviewing

a web-based decision aid with prediabetic patients for approximately 40 min [46]. Those
who received the intervention had higher uptake of DPP-based programs compared with
propensity-matched controls (23.4% vs. 0.4%, P< 0.001) [46]. Overall, our understanding
of healthcare provider knowledge, attitudes, and beliefs toward prediabetes remains limited,
and more research is needed to guide how electronic health record tools and different
members of healthcare teams can be leveraged to routinely offer prediabetes treatment
options, to assist interested patients in navigating DPP access and third-party payment, and
to coordinate with DPP providers to ensure ongoing engagement.

Priorities and Concerns for Individuals

The CDC recently reported that all organizations recognized by NDPP had collectively
reached 297,065 eligible adults through January 2019 [47]. These numbers are encouraging
and show great progress in reaching many individuals with DPP-like programs. However,
more than half of participants may qualify without a blood test, so participation may be
lower among people with confirmed prediabetes. At best, this number constitutes only about
0.4% US adults with prediabetes, demonstrating the need for greater reach of the program
nationally. Also, a majority of attendees have been women (75.3%) and non-Hispanic white
(64.6%) [47], so there is a need to increase the engagement of other high-risk groups.

For example, Hispanics constitute only 9.0% of NDPP participants to date [47], while
comprising over 18% of the US population. Non-Hispanic blacks constitute 11.9% of NDPP
participants to date [47], which is closer this group’s representation overall in the US adult
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population (13.4%). Among these underserved groups, efforts to increase access to the DPP,
as well as rates of session attendance and completion, are urgently needed.

As reviewed above, population-based studies have demonstrated that only about 11.8% of
the 84.1 million US adults with prediabetes (about 33.9% of the adult population) report
being told by a healthcare provider of their high-risk status [9¢]. However, if being aware
was sufficient to achieve participation in the DPP, we would anticipate that about 4% (11.8%
x 33.9%) of the population would be participating. Conversely, recent estimates suggest that
only about 0.1% of the US non-pregnant adult population reports participating in a DPP-like
program [11e¢]. This suggests a 40-fold gap between being made aware and participating

in a DPP-like program. It is important to understand if the gap results from a deficit of
available NDPP-like programs, low awareness of programs that are available, or limited
interest in programs or the ways in which they are being delivered. In the same recent
analysis, only 4.9% of adults who were aware of their prediabetes reported having been
referred by their healthcare provider to a DPP-like program, and 39.6% of those who were
referred reported taking part in such a DPP-like program [11e¢]. Moreover, “taking part”
may not imply full participation or weight loss success. Even in the DPP trial, only 50%

of lifestyle intervention participants met the weight loss goal after about 6 months [2]. In
community implementation studies, this number has been closer to 30% [48]. For NDPP-
recognized programs nationally, CDC has reported that 39.7% of participants attended > 17
sessions, 31.4% achieved = 5% weight loss, and 45.0% completed = 150 min per week of
physical activity [47]. An earlier analysis of NDPP participants found that male sex and
older age (= 65 years old) were associated with achieving 5% weight loss [49], and that
racial/ethnic minority participants had significantly lower odds of achieving 5% weight loss
[49]. These “gaps” leading to lower than desired participation are illustrated in Fig. 1.

Efforts to address participation gaps have centered on expanding program availability

and healthcare provider referrals. It is possible that increasing local or eHealth program
availability may itself increase referrals by making NDPP locations more visible to the
healthcare community. Alternatively, some providers may only make referrals to patients
whom they believe will attend. If true, then simply increasing referrals of “less interested”
patients may not translate into as dramatic an effect on participation as might be expected.
As efforts intensify to improve healthcare-to-NDPP referrals, more research is needed to
guide how best to provide referrals in ways that most engage patients to attend a DPP-like
intervention.

Another prevailing gap is our knowledge of the perceptions of individuals who have

risk factors for prediabetes, as well as how to shift those perceptions to generate greater
population-level demand for screening tests, referrals, and a variety of program designs that
appeal to different segments of our society. Patients who ask their healthcare providers for
recommended diagnostic or screening tests are significantly more likely to receive an order
for that request [50, 51]. Similarly, patients who already understand the value of preventive
services are more likely to accept and complete them when they are offered [52]. Little is
currently known about whether and why some patients ask about prediabetes or to complete
testing, while others do not. If the onus of detection rests purely on healthcare providers and
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not on people with risk factors, then closing the awareness gap may continue to proceed very
slowly.

Promoting knowledge and awareness of prediabetes outside the clinical setting may also
increase population-level demand for DPP-like programs. National stakeholders have
collaborated to develop television advertisements aimed at educating the public about
prediabetes [53]; however, to our knowledge, these efforts have not been evaluated.
Successes from prior media campaigns focused on tobacco, human immunodeficiency virus,
and other conditions may provide guidance for future public awareness efforts targeting
prediabetes [54, 55]. Media campaigns targeting obesity have generally been less successful,
highlighting challenges to promoting weight loss in this way [56]. Given the paucity of work
in this area, there is a great opportunity for research focused on promoting public awareness
about prediabetes and DPP-based programs through traditional media and social media.

Though the efforts of multiple stakeholder groups highlighted above may continue to
improve prediabetes awareness and engagement in DPP-like programs, progress will remain
limited if stakeholders assume that most people who are informed and referred will make

a “rational” decision to participate in a DPP-like program when it is offered to them.

On the contrary, health behavioral research indicates otherwise [57-59]. Paying people to
participate also appears ineffective; one recent study found that offering financial incentives
for DPP participation or outcomes can improve attendance but not weight loss success [60].

Because of the non-rational nature of many behavioral choices, recent work has attempted
to map the “consumer journey” by which individuals become aware and informed of
prediabetes and ultimately engage in DPP-like programs to achieve successful behavioral
change [61]. This journey and its outcomes are influenced by knowledge, attitudes, and
beliefs of individuals, shaped also by information and actions of multiple external influences
and stakeholders. The net effect of these different influences on an individual’s actions is not
always predictable. For example, many individuals who have previously been unsuccessful
losing weight may develop “learned helplessness,” or a belief that they have little control
over a making a successful change; other patients suffer over-confidence in their own ability
to make meaningful lifestyle changes, causing both groups to resist engaging in a DPP-like
program [61¢]. Social influence and identity is also likely important, as many high-risk
individuals live in neighborhoods or work environments where other individuals and groups
may not be exhibiting healthy behaviors. In these contexts, any attempt by one individual

to eat differently or exercise more may cause them to feel excluded or even stigmatized by
others. Efforts to change social norms or shift key individuals to exhibit healthier behaviors
as desirable or exciting could flip the direction of social influence and may have larger
effects than individual efforts alone. This area of enhancing consumer engagement in DPP
offerings using behavioral economic strategies is an important area for further research.

Conclusions

Now, 17 years following publication of the DPP, stakeholders spanning broad reaches of the
public health, healthcare, community, commercial, health insurance, and consumer sectors
are working together and in parallel to transfer the benefits of type 2 diabetes prevention to
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a very large and diverse population who are at high risk. Over 1500 NDPP providers have
engaged almost 300,000 Americans in high-fidelity programs throughout the USA, but this
level of reach represents only a small fraction of the population being targeted. Research
has uncovered large gaps between opportunistic test results that are already available for as
many as three quarters of high-risk individuals who see primary care providers, with only
about 1 in 9 who report having been informed that they are at high risk. Moreover, only 1
in 20 who are aware have been referred to evidence-based DPP-like programs, and 40% of
those referred have taken part. Addressing these gaps with research and further stakeholder
coordination is essential. However, those efforts must address the distinct and sometimes
conflicting priorities and concerns of different stakeholder groups. Including consumer
perspectives more in the design of public health, health system, and commercial sector
approaches is essential to success. Further research and innovation is needed, particularly in
promising areas such as the use of behavioral economic approaches that address common
individual barriers to action, as well as novel approaches to shift social norms and influence
in ways that accelerate engagement in DPP-like programs and the adoption of behaviors
that are known to provide the strongest opportunity currently known for type 2 diabetes
prevention at a population scale.
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Fig. 1.

Nature of gaps leading to low overall participation in DPP-like programs nationally. (Figure
created with data from references [9, 11])
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Table 1

Examples of the implementation priorities and concerns of different stakeholder groups

Public health stakeholders

. Supporting research to inform diagnostic definitions for diabetes that are appropriately sensitive and specific, and to guide how to
use different tests to target individuals for interventions

. Communicating evidence to mobilize actions by government, healthcare, and community sectors

. Promoting screening and risk awareness among individuals throughout the population

. Building capacity and supporting individuals and organizations to deliver evidence-based intensive lifestyle interventions

. Conducting economic analyses to inform third-party decisions about DPP financing and reimbursement

. Surveilling the nationwide reach, adoption, implementation, and effectiveness of DPP-like programs

DPP providers
. Implementing evidence-based standards for workforce training and delivery of DPP
. Recovering start-up and subsequent operational costs of administering a program
- Minimizing upfront costs of workforce hiring and training, IT, and any other new infrastructure needs
- Marketing the program and partnering with healthcare providers to identify high-risk adults

- Engaging individuals quickly and assembling them into groups that can meet at a common time and place (or receive
an intervention via technology channels)

- Completing data collection and reporting requirements set by the Diabetes Prevention Recognition Program [12]
- Administering invoices or claims to third-party payers for reimbursement

. Offering a program that will be in high demand by large numbers of people

Third-party payers

. Knowing the start-up and operational costs of the program sufficiently enough to develop a sustainable financing or cost recovery
strategy, such as the following:

- Re-directing expenditures away from other services of less value
- Raising funds by increasing premiums or other financing sources

- Targeting individuals at the highest risk for short-term increases in diabetes or other related healthcare expenditures, in
anticipation that those expenditures might be avoided as individuals participate in a DPP-like intervention

. Having confidence that the programs and services being purchased retain high fidelity (high value)

. Ensuring that there will be equitable access to preventive services such as DPP-like programs, regardless of geographic location
or individual demographic characteristics

Healthcare providers

. Performing recommended glucose screening tests routinely

. Communicating risk and information about available intervention resources to patients in ways that are accurate, effective, and
efficient

. Building linkages with DPP providers to coordinate referrals and feedback about outcomes of services offered to patients in ways

that maintain compliance with data security and HIPAA considerations

. Recovering appropriate payment for all tests performed and time spent in patient counseling and care coordination activities

At-risk individuals

. Making behavioral changes successfully, in ways that are sustainable within existing life contexts (family, friends, co-workers,
community, financial capabilities)

. Being supported if he/she is not successful (e.g., unable to change lifestyle; develops diabetes)

. Finding a DPP-like intervention that is enjoyable and engaging

. Minimizing out of pocket costs related to program participation (e.g., fees and transportation)
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