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The National Clinical Care Commission
Leveraging federal policies and programs to more effectively prevent and treat diabetes

Subcommittee Population at risk

Focus Public health/clinical care delivery
Social factors and Agriculture/food, housing, green spaces,
environmental neighborhoods, drinking water,
exposures environmental exposures

Public health Increase awareness and diagnosis of

prediabetes, food labeling, SSB

Health care Harmonize National Diabetes
Prevention Program (DPP) and
Medicare Diabetes Prevention Program
recognition programs, approve
metformin for diabetes prevention

Policy Coverage of HbA,, for screening;
increase availability of, referral to, and
insurance coverage for effective
diabetes prevention

interventions; insurance coverage for
all effective modes of DPP delivery;
mandate insurance coverage for the
National Diabetes Prevention Program
under the Affordable Care Act, ONDP

Research Benefit-based tailored treatment, better
elucidate the causes and prevention of
type 1 diabetes

Agencies Centers for Disease Control and
Prevention, Centers for Medicare and
Medicaid Services, Veterans Affairs,
Indian Health Service, Department of
Housing and Urban Development,
Internal Revenue Service, Food and
Drug Administration, National Institutes
of Health

ARTICLE HIGHLIGHTS

* We discuss recommendations from the National Clinical Care Commission Report to Congress focused on diabe-
tes prevention in people at high risk, with an emphasis on those with prediabetes.

 Recommendations center on eliminating barriers that impact access to and participation in evidence-based type 2
diabetes prevention interventions and related care and services.

« Additional recommendations support research to enhance the effectiveness of type 2 diabetes prevention inter-
ventions and improve our understanding of the pathogenesis and opportunities for prevention of type 1 diabetes.
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Individuals with an elevated fasting glucose level, elevated glucose level after
glucose challenge, or elevated hemoglobin A, level below the diagnostic thresh-
old for diabetes (collectively termed prediabetes) are at increased risk for type 2
diabetes. More than one-third of U.S. adults have prediabetes but fewer than
one in five are aware of the diagnosis. Rigorous scientific research has demon-
strated the efficacy of both intensive lifestyle interventions and metformin in de-
laying or preventing progression from prediabetes to type 2 diabetes. The
National Clinical Care Commission (NCCC) was a federal advisory committee
charged with evaluating and making recommendations to improve federal pro-
grams related to the prevention of diabetes and its complications. In this article,
we describe the recommendations of an NCCC subcommittee that focused pri-
marily on prevention of type 2 diabetes in people with prediabetes. These recom-
mendations aim to improve current federal diabetes prevention activities by 1)
increasing awareness of and diagnosis of prediabetes on a population basis; 2) in-
creasing the availability of, referral to, and insurance coverage for the National
Diabetes Prevention Program and the Medicare Diabetes Prevention Program; 3)
facilitating Food and Drug Administration review and approval of metformin for
diabetes prevention; and 4) supporting research to enhance the effectiveness of
diabetes prevention. Cognizant of the burden of type 1 diabetes, the recommen-
dations also highlight the importance of research to advance our understanding
of the etiology of and opportunities for prevention of type 1 diabetes.

Prediabetes is a condition that increases the risk for type 2 diabetes and cardiovascular
disease (CVD) (1). In this article, the National Clinical Care Commission (NCCC) addresses
targeted diabetes prevention in people at high risk for diabetes, specifically those with
prediabetes, with recommendations focused on increasing awareness of prediabetes,
the referral of people with prediabetes to effective lifestyle change programs, and sup-
porting Food and Drug Administration (FDA) approval of metformin for diabetes preven-
tion (2). The commission’s recommendations also highlight the need for research to
enhance and advance strategies to prevent type 2 diabetes and to advance the current
state of our knowledge about the pathogenesis and prevention of type 1 diabetes. The
recommendations included in this article complement those of the accompanying ar-
ticles. Implementing recommendations such as making positive changes in food
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and agricultural policies, enhancing nutri-
tional assistance programs, improving the
built environment, reducing environmen-
tal exposures, and improving access to
health care will benefit all Americans, in-
cluding those with prediabetes. As type 2
diabetes accounts for 90-95% of diag-
nosed diabetes in the U.S., preventing or
delaying progression to type 2 diabetes
among people with prediabetes will have
substantial clinical and public health benefits.

BACKGROUND

Prediabetes and Risk of Diabetes
Prediabetes is a metabolic disorder in
which blood glucose levels are elevated
but not high enough to be classified as
diabetes. The American Diabetes Associ-
ation (ADA) defines prediabetes as a fast-
ing plasma glucose of 100-125 mg/dL
(impaired fasting glucose [IFG]), a plasma
glucose level 2 h after a 75-g glucose
challenge of 140-199 mg/dL (impaired
glucose tolerance [IGT]), or a hemoglobin
Alc (HbA;.) level of 5.7% t0 6.4% (1).

Prediabetes is prevalent in the U.S.
The Centers for Disease Control and Pre-
vention (CDC) estimated that 96 million
adults (3), or about 37% of the U.S. popu-
lation over 18 years of age, and 18% of
teenagers, have prediabetes (4,5). Most
people with prediabetes are unaware
that they have this condition; only about
19% of people with prediabetes report
being told by a health professional that
they have prediabetes (4). Overweight
and obesity are strong risk factors for
prediabetes. The prevalence of prediabe-
tes also increases with age (4).

People with prediabetes are at higher
risk of developing type 2 diabetes. Risk
of progression to type 2 diabetes varies
depending on population characteristics
and prediabetes definitions (6,7). The
rate of progression is higher in those
with both IFG and IGT compared with
people with only IFG or IGT (8-11). A
study of over 77,000 people with predi-
abetes found that the risk of developing
type 2 diabetes increases with higher
HbA, . levels and with higher BMI (12).

Diabetes Prevention in People with
Prediabetes

Applied clinical research has shown that
various interventions are effective in de-
laying or preventing the progression from
prediabetes to type 2 diabetes. The Dia-
betes Prevention Program (DPP) clinical

trial demonstrated that an intensive life-
style intervention that focused on a
healthy diet, physical activity, and ap-
proximately 7% weight loss reduced
the incidence of type 2 diabetes in peo-
ple with prediabetes by 58%. Metfor-
min reduced the incidence of type 2
diabetes by 31% over 2.8 years (13). Re-
sults of this study indicated that to pre-
vent one case of diabetes during a
period of 3 years, 6.9 people would
have to participate in the lifestyle inter-
vention and 13.9 would need to be
treated with metformin (13). The DPP
enrolled high-risk participants who had
both IGT and IFG. Those who have only
IGT or IFG have a lower rate of progres-
sion to type 2 diabetes. Of note, the
number of people who need to partici-
pate in a lifestyle intervention to pre-
vent one case of diabetes (i.e., number
needed to treat) would be higher for
those at lower risk of progression. One
meta-analysis of 19 studies conducted
in adults with prediabetes, defined by
either IGT, IFG, or both, and testing a
variety of lifestyle interventions (e.g.,
differing intensity and duration; focus-
ing on diet, physical activity, or both)
found a relative risk reduction of 39%
and a number needed to treat of 25 to
prevent 1 case of diabetes (14). A sec-
ond meta-analysis of 23 studies testing
different interventions in similar popu-
lations found that lifestyle interventions
were associated with a 22% reduction in
the incidence of diabetes (15).
Subsequent analysis of the DPP clini-
cal trial found that the lifestyle interven-
tion was effective in all people with
prediabetes, regardless of age, BMI, or
baseline risk of progression to type 2 di-
abetes (13,16). While the absolute ben-
efit of the lifestyle intervention varies
based on risk of progression, this analy-
sis demonstrates that those at lower
baseline risk of progression also benefit
from the lifestyle intervention. In con-
trast, metformin was more effective in
younger individuals, those with higher
BMlIs, women with histories of gesta-
tional diabetes, and people at higher
baseline risk of progression to type 2 di-
abetes. It was not as effective in those
over 60 years of age (13,16,17). Using
this knowledge to inform benefit-based
tailored treatment can reduce overtreat-
ment and make prevention of diabetes
more efficient, effective, and patient
centered (16,18). The effectiveness of
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lifestyle interventions and metformin
has been confirmed by several other
studies in people with prediabetes de-
fined by different criteria (people with
IFG or IGT) (19-22).

Significantly, the effectiveness of life-
style interventions to decrease risk of pro-
gression to type 2 diabetes is sustained
over several to many years, though atten-
uated. In long-term follow-up of the DPP
cohort, diabetes incidence was reduced
by 27% in the lifestyle intervention group
over 15 years (23), and a meta-analysis of
19 studies of lifestyle interventions found
that participants with prediabetes had
a 28% lower risk of diabetes after mean
follow-up of 7.2 years (14).

A recent study assessed the popula-
tion health impact of the National Health
System (NHS) DPP on the incidence of
type 2 diabetes in England. Although
published in August 2022, after the NCCC
submitted its report to the Congress, this
report provides a valuable perspective on
the impact of a targeted diabetes preven-
tion intervention on population health in
a real-world setting. This 9- to 12-month
intervention for adults =18 years of age
with HbA; levels of 6.0% to 6.4% or fast-
ing glucose levels of 100-125 mg/dL in-
volved attending at least 13 group-based
behavior change sessions incorporating
structured education on nutrition, physi-
cal activity, and weight loss. The NHS DPP
was rolled out in three waves beginning in
June 2016. Approximately 50% of English
general practices were enrolled in the first
wave, and a further 25% were enrolled in
the second wave starting in April 2017.
The DPP became available to all general
practices beginning in April 2018. By April
2020, NHS DPP providers had received
513,312 participant referrals, of whom
271,208 (52.8% of the total) had attended
an initial assessment and 101,175 (19.7%
of total) had attended at least 60% of pro-
gram sessions. Using data from the Na-
tional Diabetes Audit, which records all
individuals across England who have been
diagnosed with type 2 diabetes, and a dif-
ference-in-differences methodology, the
authors demonstrated that the incidence
of type 2 diabetes in wave 1 and wave
2 practices was significantly lower than
would have been expected in the ab-
sence of the NHS DPP (difference-
in-differences incidence rate ratio of
0.938 [95% CI, 0.905-0.972] and differ-
ence-in-differences incidence rate ratio
of 0.927 [95% Cl, 0.885-0.972] in waves
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1 and 2, respectively). Whereas the U.S.
DPP clinical trial demonstrated that the
incidence of type 2 diabetes was reduced
by 58% during the study period and by
34% during observational follow-up among
randomized participants, the evaluation of
the NHS DPP demonstrated that it reduced
the population incidence of type 2 diabe-
tes by 6.2% and 7.3%. This evaluation is a
proof of concept that a targeted diabetes
prevention intervention with broad
reach and high uptake can impact the
entire population, not just program par-
ticipants, in a real-world setting. These
findings support efforts to improve and ex-
pand the National DPP and the Medicare
Diabetes Prevention Program (MDPP) in
the United States (24).

Analysis of DPP clinical trial data, most
relevant to people who have both IFG
and IGT, has demonstrated that both the
DPP lifestyle intervention and metformin
are cost-effective in preventing or delay-
ing progression to type 2 diabetes. In the
U.S., interventions that cost less than
$100,000 per quality-adjusted life-year
(QALY) gained are generally considered
to be cost-effective (25,26). It has been
estimated that over 3 years (the length
of the DPP clinical trial) the DPP lifestyle
intervention implemented in a small-
group format (with 10 participants per
group) costs $13,200 per case of type 2
diabetes delayed or prevented and
$27,100 per QALY gained, and metfor-
min costs $14,300 per case of type 2
diabetes delayed or prevented and
$35,000 per QALY gained (27,28). Re-
search shows that if the effects of the
DPP lifestyle intervention are extended
beyond the timeframe of the interven-
tion (23), the cost per QALY gained would
further decrease. It has been estimated
that over 10 years, the DPP lifestyle inter-
vention implemented in a group format
would cost $8,412 per QALY gained; met-
formin use is associated with a small cost
saving (28). For comparison, intensive
blood glucose control for patients with
newly diagnosed type 2 diabetes costs
approximately $41,000 per QALY gained
over a lifetime (29). Since the cost-
effectiveness of an intervention is
dependent on participants’ risk of pro-
gression to type 2 diabetes and the effec-
tiveness of the intervention, if the lifestyle
intervention were implemented in a pop-
ulation at lower risk of progression or the
intervention was less effective than ob-
served in the clinical trial, the cost to

prevent a case of diabetes or gain a QALY
would be higher and the intervention rel-
atively less cost-effective.

There are other compelling reasons for
people with prediabetes to participate in
lifestyle programs focused on diet, physi-
cal activity, and weight loss aside from
prevention of type 2 diabetes. People
with prediabetes are at increased risk
of CVD, chronic kidney disease, and death
from any cause (30-32). Preventing CVD
and other adverse health outcomes is
therefore an important goal of diabetes
prevention interventions. In the DPP clin-
ical trial, the lifestyle intervention im-
proved CVD risk factors (lower blood
pressure, lower triglycerides, and higher
HDL cholesterol) compared with placebo
and metformin therapy (33). Longer-term
follow-up of the DPP study cohort has
shown a 39% lower CVD end point among
participants who did not develop diabetes
(34). Similarly, a meta-analysis of transla-
tion and effectiveness studies implement-
ing the DPP in non—research settings found
improvements in CVD risk factors (systolic
and diastolic blood pressure, HDL, and
total cholesterol) in program participants
(35), highlighting that these additional
benefits are realized in real-world settings.

Translation of the DPP Into
Real-World Settings

Every year, approximately 1.5 million
American adults are diagnosed with
type 2 diabetes. Many of these cases
could be prevented with earlier inter-
vention (4). The initial DPP clinical trial
and subsequent translation studies served
as the model for the National DPP, a part-
nership of public and private organiza-
tions working to build the infrastructure
necessary to support delivery of this life-
style intervention throughout the U.S. The
CDC provides support to National DPP de-
livery organizations and ensures program
quality, setting specific requirements for
data collection and reporting across all
CDC-recognized program delivery organi-
zations. Currently, the National DPP has
over 2,000 CDC-recognized program deliv-
ery organizations across 50 states, the Dis-
trict of Columbia, Puerto Rico, the Virgin
Islands, and several U.S. territories.

Of the approximately 14.6 million U.S.
adults with diagnosed prediabetes and
elevated BMI, ~300,000 (2%) reported
having been referred to a type 2 diabetes
prevention program in 2016-2017. Po-
tential barriers to uptake include low
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rates of screening and diagnosis of predi-
abetes, inadequate health care profes-
sional health care communication with
at-risk patients, confusion as to who
should be screened and referred, lack of
CDC-recognized programs, and insuffi-
cient insurance coverage (36).

Currently, there are differences among
the ADA, U.S. Preventive Services Task
Force (USPSTF), and American Medical
Association (AMA) recommendations for
screening for prediabetes. In its 2022
Standards of Medical Care in Diabetes
(37), the ADA recommends that screen-
ing for prediabetes and diabetes begin at
age 35 years for all people. It also recom-
mends that “testing for prediabetes and/
or type 2 diabetes in asymptomatic peo-
ple should be considered in adults of any
age with overweight or obesity who have
one or more risk factors” (37). In August
2021, the USPSTF updated its 2015 rec-
ommendation on screening for prediabe-
tes and type 2 diabetes to recommend
“screening for prediabetes and type 2 di-
abetes in adults aged 35-70 years who
have overweight or obesity” (38). The
AMA Prediabetes Quality Measures were
published in 2018 and recommended
that screening for abnormal blood glu-
cose be assessed as “the percentage of
patients aged 40 years and older with
BMI =25...who are screened for abnor-
mal blood glucose at least once in the
last three years” (39). The AMA’s recom-
mendations were taken verbatim from
the USPSTF 2015 recommendation that
called for screening for abnormal blood
glucose in adults 40-70 years of age who
are overweight or obese. The AMA recog-
nized the difference between the ADA
and USPSTF recommendations and rec-
onciled them by not having an upper age
limit cutoff for the measure, essentially
aligning with the ADA recommendation.
Because participants with prediabetes
over the age of 70 were shown to benefit
from the lifestyle intervention in the DPP
clinical trial, the NCCC adopted this
pragmatic approach and recommended
screening for prediabetes and type 2 di-
abetes in people 35 years of age and
older who have overweight or obesity.

Better harnessing of the capabilities
of electronic medical records to facili-
tate prediabetes case findings and refer-
rals, increasing payment for the National
DPP lifestyle change program to avoid
supply distortions, and extending cover-
age and broadening access to diabetes
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prevention interventions have also been
recommended to address the issues of
inadequate professional health care com-
munication with at-risk patients and refer-
rals (40). Currently, the National DPP is
offered in-person, online, via distance
learning, and through a combination of
these delivery modes to provide popula-
tions at high-risk greater access to the
intervention. In response to data indicat-
ing lower retention rates for some partici-
pants in the National DPP (e.g., younger
participants and some racial/ethnic
groups) (41), the CDC, along with many
of its partners, is also working to improve
both participant engagement and reten-
tion in the program and has developed
many resources to assist delivery organi-
zations with this important effort.

In March 2016, the Secretary of Health
and Human Services announced that the
National DPP lifestyle change program
met statutory eligibility criteria for ex-
pansion into Medicare as the MDPP. The
decision of the Centers for Medicare and
Medicaid Services (CMS) to cover the
MDPP was based on an analysis that as-
sessed the impact of the YMCA DPP
on Medicare spending and utilization
(42). The YMCA of the USA received a
Healthcare Innovation Award from CMS
to provide the DPP to Medicare benefi-
ciaries with prediabetes in 17 regional
networks of participating YMCA groups
nationwide. Using claims data to com-
pute total medical costs for fee-
for-service and Medicare Advantage par-
ticipants and a matched comparison
group of nonparticipants, the investi-
gators found that the overall weighted
average savings per member per quar-
ter during the first 3 years of the inter-
vention was $278. The MDPP was
approved for Medicare Part B or C bene-
ficiaries who have prediabetes and also
meet BMI and other program eligibility
criteria. Prediabetes is defined as a fasting
plasma glucose of 110-125 mg/dL, a
plasma glucose level 2 h after a 75-g
glucose challenge of 140-199 mg/dL,
or an HbA;. of 5.7-6.4%. Beneficiaries
who do not meet these criteria are not
eligible to participate. Like the National
DPP, the MDPP consists of a minimum
of 16 intensive “core” sessions of a CDC-
approved curriculum delivered over
6 months in a group-based, classroom-
style setting, with monthly follow-up meet-
ings thereafter, for a total of 12 months.
Virtual (telehealth) and online programs

are not included in the MDPP, although
during the coronavirus disease 2019
(COVID-19) pandemic CMS allowed ben-
eficiaries to participate virtually (43).

An evaluation of the MDPP published
in March 2021 demonstrated that of
the 2,248 beneficiaries served by the
MDPP, beneficiaries attended 16 ses-
sions on average and lost 5.1% of their
initial body weight. Forty-nine percent
of beneficiaries met the 5% weight loss
goal (44). As of January 2022, only 315
organizations have been approved as
MDPP suppliers, a small proportion of
the 1,210 MDPP-eligible organizations
with preliminary or full recognition by
the CDC at that time (45). Based on
feedback from program delivery organi-
zations participating in the CDC’s Diabe-
tes Prevention Recognition Program, the
MDPP reimbursement rate is a barrier to
MDPP program availability and sustain-
ability, and payments that are dependent
on participants achieving at least 5%
weight loss may be problematic. Cur-
rently, the cost of delivering the Na-
tional DPP lifestyle change program
may outweigh Medicare reimbursement
amounts, especially in large urban health
systems serving diverse populations.
Starting in 2022, CMS reimbursement
for participants who meet all perfor-
mance benchmarks increased 56%, from
$450 to $705 per person (46). It is too
early to know whether this change in
payment will increase MDPP supply. A
pay-for-performance funding model may
also have a detrimental impact on health
equity. Non-Hispanic White adults are
most likely to be retained in the MDPP
and to achieve the 5% weight loss goal
linked to MDPP pay-for-performance
reimbursement. Pay for performance
might lead providers to offer the MDPP
in affluentWhite neighborhoods, leading
to higher participation by White individu-
als and an increased gap in diabetes
prevalence between non-Hispanic White
adults and other groups (41).

As of April 2022, over 600,000 adults at
high risk for type 2 diabetes had enrolled
in the National DPP lifestyle change pro-
gram. In 2016-2017, median retention
was 28 weeks and the median number of
sessions attended was 16. Sixty-three per-
cent of participants were retained in the
program through the 18th week, and 32%
of participants were retained through the
entire program. Retention was associated
with older age, non-Hispanic White race,
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and success in the program as assessed
by early weight loss and greater reported
physical activity (41). While people with
prediabetes and their clinicians may
choose to individualize the decision to
participate in a lifestyle change pro-
gram based on factors such as degree
of glycemia, BMI, and presence of other
medical conditions and priorities, the vast
majority of people with prediabetes have
not participated in lifestyle change pro-
grams or been prescribed metformin,
despite the proven efficacy and cost-
effectiveness of these interventions (47).
To date, the FDA has not approved met-
formin for type 2 diabetes prevention.
Prescribing metformin for people with pre-
diabetes is therefore off-label, which may
contribute to a lack of patient and clinician
awareness of the benefits of metformin.
Additionally, clinicians may presume that
patients would prefer not to take a medi-
cation for type 2 diabetes prevention (48).

When framing type 2 diabetes preven-
tion efforts through the lens of health eg-
uity, which is achieved when every person
has the opportunity to attain their full
health potential and no one is disadvan-
taged from achieving this potential be-
cause of social position or other socially
determined circumstances, the current
lack of access to lifestyle programming
represents a missed opportunity. The U.S.
Department of Health and Human Serv-
ices defined the “elimination of health
disparities and achievement of health
equity” as one of their “most critical public
health goals” for the 2020-2030 national
plan (49). As has been well documented,
type 2 diabetes disproportionately affects
American Indian/Alaska Native, Black, His-
panic, and Asian people in the U.S. (4), and
social determinants of health strongly affect
type 2 diabetes prevalence in communities.
To help address these disparities, we must
ensure that preventative interventions are
accessible to all people with prediabetes
and are equitably implemented in all popu-
lations. Achieving these goals requires the
sustainment and enhancement of federal
programs and activities related to diabetes
prevention, including targeted outreach, ev-
idence-based interventions, and research
support.

METHODS

The methods employed by the NCCC have
been described previously (50). Briefly,
the 23 members of the NCCC formed
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three subcommittees that gathered in-
formation from federal agencies, stake-
holders, key informants, and the public
as well as a systematic search and review
of the scientific literature. Through an it-
erative process, the NCCC developed
broad recommendations for the Secre-
tary of Health and Human Services and
Congress regarding diabetes preven-
tion and treatment. In this report, we
describe the recommendations for dia-
betes prevention among people at high
risk for developing diabetes, including
those with prediabetes.

RESULTS

Increase Awareness of Prediabetes
and the Diagnosis of Prediabetes
Expand Support for the CDC’s National
Public Service Campaign

Since 2016, the CDC has collaborated
with the Ad Council on a national public
service campaign to raise awareness of
prediabetes. Since the start of the cam-
paign, approximately 4 million individu-
als visited the Prediabetes Awareness
Campaign website and completed the
prediabetes risk test. Although these ini-
tial numbers are promising, support is
still needed to continue these outreach
efforts to reach the intended audience.
Most Americans with prediabetes are still
unaware of their condition and have not
enrolled in the National DPP lifestyle in-
tervention (48,51). In fact, only 19% of
adults with prediabetes have been in-
formed by a health care professional that
they have prediabetes, with numbers es-
pecially low for young and early-middle-
aged adults, men, and individuals of Asian
or Hispanic ancestry (4). In addition, only
4.9% of adults diagnosed by a physician
with prediabetes were advised to partici-
pate in a diabetes prevention program
(51). This underscores the need to im-
prove awareness of prediabetes and the
National DPP among both patients and
clinicians.

Recommendation

The NCCC recommends increasing sup-
port to the CDC for its campaign to
raise awareness of prediabetes and the
National DPP lifestyle change program.
This includes the following steps:

¢ The CDC should utilize various market-
ing methods, including social media,
to increase awareness of prediabetes

for populations disproportionately af-
fected by type 2 diabetes.

¢ The CDC should continue tracking vis-
its to the “Do | Have Prediabetes?”
campaign webpage and completions
of the prediabetes risk test. An ex-
panded focus on the degree to which
populations at increased risk are being
reached would help to reduce dispar-
ities in awareness and could increase
engagement in interventions.

Provide CMS Coverage for HbA;. as a
Screening Test for Prediabetes

The USPSTF and the 2022 ADA Stand-
ards of Medical Care in Diabetes both
recommend FPG, oral glucose tolerance
tests (OGTTs), and HbA,. as appropriate
tests for clinicians to use in screening
for and diagnosing prediabetes and dia-
betes (37,38). However, Medicare does
not cover HbA,. testing for prediabetes
screening, potentially contributing to low
rates of screening among Medicare ben-
eficiaries. The two tests that are covered
(FPG and OGTTs) may present logistical
barriers (fasting for FPG and extended
visits for OGTTs) to identifying patients
with prediabetes. These logistical issues
do not apply to HbA testing.

Recommendation

The NCCC recommends that CMS pro-
vide coverage for HbA,. testing when
used to screen for prediabetes.

Adopt AMA Proposed Clinical Quality
Measures for Prediabetes Screening, In-
tervention, and Follow-up

In 2019, a technical expert panel con-
vened by the AMA proposed three elec-
tronic clinical quality measures for review
by the National Quality Forum to monitor
and improve the quality of care for pa-
tients with prediabetes. The proposed
measures, as recently revised, are the
following:

e Screen patients aged =35 years with a
BMI =25 kg/m? for abnormal blood
glucose at least once in the previous
3 years

¢ Provide one of the following interven-
tions for patients with prediabetes
during the 12 months following deter-
mination of abnormal blood glucose:
o Referral to a CDC-recognized dia-

betes prevention program
o Referral to medical nutrition ther-
apy with a registered dietitian
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o Prescription of metformin

* Retest patients’ glycemia in the year
after they were identified with pre-
diabetes (the measurement of glyce-
mia is currently under revision as a
potential quality outcome measure,
i.e., the percentage of patients who
do not progress to type 2 diabetes
during a defined time period)

Recent studies found marked variation in
levels of screening for prediabetes and
frequent failure to document a diagnosis
of prediabetes when the diagnostic crite-
ria are met. In addition, significant gaps
in awareness of CDC-recognized organi-
zations offering the National DPP were
also noted (52-54). These findings em-
phasize the salience of the proposed
quality measures to monitor and im-
prove the timely diagnosis of prediabe-
tes and implementation of preventive
measures.

The opportunity to identify and inter-
vene for patients at risk for type 2 dia-
betes may be missed during acute or
routine medical visits because of com-
peting priorities or incomplete informa-
tion available at the time. Registries of
patients at high risk or already meeting
the criteria for prediabetes (that is, on
the basis of BMI, history of hypertension,
and glucose or HbA,. results) could help
prompt clinic staff to contact patients to
discuss prediabetes, offer definitive diag-
nostic testing, and offer referrals to the
National DPP or MDPP lifestyle change
programs. Projects that have systemati-
cally retrieved results from medical re-
cords to identify and report patients
with prediabetes have shown improve-
ment in referrals to the National DPP life-
style change program (55,56).

Recommendation

The NCCC recommends that all fede-
ral agencies that directly deliver or in-
fluence the delivery of medical care
implement the revised 2019 AMA pro-
posed prediabetes quality measures
related to screening for abnormal gly-
cemia, intervention for prediabetes,
and retesting of abnormal glycemia in pa-
tients with prediabetes. These agencies
should implement a process for system-
atically using administrative and clinical
data to identify patients at risk for or al-
ready meeting criteria for prediabetes
and to ensure appropriate referral and
follow-up.
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¢ To support implementation of the revised
2019 AMA proposed prediabetes quality
measures related to screening and inter-
ventions for abnormal glycemia, quality
improvement programs should be intro-
duced to improve performance and re-
duce disparities.

Increasing the Availability of,

Referral to, and Insurance Coverage
for Effective Diabetes Prevention
Interventions

Simplify and Harmonize National DPP and
MDPP Rules for Program Recognition and
Payment and Increase Payment Rates to
Ensure Program Sustainability

In response to the growing prevalence
of type 2 diabetes in the U.S., Congress
authorized the CDC to establish the Na-
tional DPP in 2010 (57). In 2017, the
Physician Fee Schedule final rule en-
abled National DPP program delivery or-
ganizations with full or preliminary CDC
recognition to enroll as MDPP suppliers
(58). However, some National DPP pro-
viders in rural and underserved areas
may experience challenges in achieving
full CDC recognition and applying to be-
come MDPP suppliers due to increased
administrative burden. Differences also
exist between the MDPP and National
DPP structures, including blood glucose
eligibility criteria and allowable service
delivery modalities, which may make it
difficult for a provider organization to
deliver both the National DPP lifestyle
change program and MDPP.

Recommendation

The NCCC recommends that the CDC
continues to streamline the National DPP
recognition process while maintaining
quality and that CMS coordinates with
the CDC to harmonize MDPP processes.
Differences in program eligibility and de-
livery modalities between the National
DPP (led by the CDC) and the MDPP (led
by CMS) should also be eliminated or, at
minimum, reduced.

Ensure Reimbursement for All Proven Effective
Modes of Diabetes Prevention Program
Delivery (in Person, Telehealth, and Online)

Federal agencies use a variety of meth-
ods (e.g., in person, online, and distance
learning [telehealth]) to deliver evi-
dence-based interventions to delay or
prevent type 2 diabetes (57). Other dia-
betes-related interventions, such as the
Department of Defense Diabetes Center

of Excellence Virtual Diabetes Self-
Management Education Program, have
also been implemented successfully in a
fully virtual platform for military health sys-
tem beneficiaries. However, payer cover-
age for these different delivery methods in
the general population varies and is often
nonexistent. Promoting and improving cov-
erage for evidence-based type 2 diabetes
prevention interventions through a variety
of delivery methods could improve access.

Recommendation

The NCCC recommends that Congress pro-
mote coverage for all proven effective
methods of delivery for evidence-based in-
terventions that produce successful partici-
pant outcomes that meet or exceed those
of the National DPP quality standards.

Mandate Private Insurance Coverage for the
National DPP Lifestyle Change Program Under
the Provisions of the Affordable Care Act
Section 2713 of the Affordable Care Act
requires private health plans to cover
certain evidence-based preventive serv-
ices and to eliminate cost sharing for pre-
ventive care, including preventive services
recommended by the USPSTF (59). The
current USPSTF recommendation on
screening for type 2 diabetes includes
the following recommendation: “Clinicians
should offer or refer patients with pre-
diabetes to effective preventive inter-
ventions,” noting that “lifestyle interventions
that focus on diet, physical activity, or
both and metformin have demonstrated
efficacy in preventing or delaying pro-
gression to diabetes in people with pre-
diabetes” (38). Private insurers are not
consistently providing coverage for the
National DPP lifestyle change program, a
proven effective diabetes prevention in-
tervention. This may contribute to under-
utilization and fewer cases of type 2
diabetes being prevented.

Recommendation

The NCCC recommends, consistent with
provisions of the Patient Protection and
Affordable Care Act, that all insurers be
required to provide coverage for partic-
ipation in and completion of a CDC-
recognized diabetes prevention program
for those who are eligible.

Expand MDPP Access and Sustainability by
Eliminating Barriers

The MDPP was approved as a model ex-
pansion service in 2016. It is an innovative
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service delivery model based on the Na-
tional DPP. The MDPP expanded model is
currently being evaluated based on fac-
tors such as quality of care delivered, pa-
tient outcomes, and costs (44). MDPP
services are covered services under the
model expansion, pending results of the
evaluation (58); however, the original
lifestyle intervention has already been
studied extensively and has substan-
tial evidence supporting its effective-
ness across settings and populations.

Additionally, full virtual delivery of
the MDPP is not currently included un-
der the expanded model. This likely af-
fected MDPP uptake and completion
during the COVID-19 pandemic and is in-
consistent with the National DPP, which
allows virtual delivery and requires vir-
tual delivery organizations to meet the
same CDC national quality standards and
achieve the same participant outcomes
as in-person delivery organizations. Dur-
ing the COVID-19 pandemic, CMS allowed
for virtual delivery of MDPP services; how-
ever, it is unclear whether this option will
remain in place after the pandemic.

Finally, there is a once-in-a-lifetime
limit on the MDPP service (60). How-
ever, people may not be able to fully
engage in or complete the program,
which may necessitate them repeating
the program or re-enrolling at a future
date. Currently, it is not possible to do
this.

Recommendation

The NCCC recommends that the Medi-
care DPP be approved as a permanent
covered benefit (not only a model ex-
pansion service) and that coverage of
the MDPP be expanded to include vir-
tual delivery. Furthermore, the once-in-
a-lifetime limit on participation in the
MDPP should be removed.

Update the MDPP Payment Model
The calendar year 2017 and 2018 Physi-
cian Fee Schedule final rules (58,61)
established the benefit structure and
payment rates for the MDPP based on
a diabetes prevention program model
test conducted by the YMCA of the
USA from 2013 to 2015. The current
MDPP payment model offers reimburse-
ment only when participants reach certain
attendance and weight loss benchmarks.
Under this model, program delivery
organizations assume a level of risk and
may be under-resourced to cover the
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upfront costs associated with program
certification, marketing, and participant
engagement and enrollment. Current
reimbursement rates may not fully in-
centivize program delivery organizations
to apply to become MDPP suppliers, as
only a limited number of eligible organi-
zations with CDC preliminary or full rec-
ognition have applied to become MDPP
suppliers. This limits availability of the
MDPP for Medicare beneficiaries with
prediabetes and may also have a dispro-
portionate impact on smaller and rural
programs that often serve populations
at increased risk.

Recommendation

The NCCC recommends that funding be
provided to support the testing of new
payment models that allow for greater
upfront payments and more equitable
risk-sharing between CMS and MDPP
program delivery organizations. In addi-
tion, there should be an increase in pay-
ment levels to MDPP program delivery
organizations to make MDPP programs
financially sustainable. The NCCC notes
that the CMS calendar year 2022 Physi-
cian Fee Schedule final rule may better
align the duration of the MDPP and Na-
tional DPP and will increase MDPP pay-
ment for participants who attend at
least 9 sessions.

Provide Incentives for State Medicaid
Programs to Cover Proven Effective Diabetes
Prevention Programs

Medicaid coverage for the National DPP
lifestyle change program is a state-level
decision. Since 2012, 20 states have
enacted varying levels of Medicaid cover-
age for the National DPP lifestyle change
program (62). There are variations across
states in 1) whether the National DPP life-
style change program is a benefit covered
by Medicaid; 2) delivery modes covered
(i.e., in person, online, distance learning,
and telehealth); and 3) the level of reim-
bursement. Additionally, risk for type 2 di-
abetes is higher in Medicaid beneficiaries,
a population that is vulnerable to financial
barriers to services. Using information
from non—disability-based adult Medic-
aid beneficiaries 19-64 years of age at
high risk for type 2 diabetes and a deci-
sion analytic simulation model, Laxy
et al. (63) assessed the incremental cost-
effectiveness ratios of covering versus not
covering lifestyle interventions for pre-
vention of type 2 diabetes in the Medicaid

population. From a health care system per-
spective, they found that an initial program
investment of $800 per person would be
offset after 13 years and subsequently
translate into cost savings. Minorities and
low-income groups would benefit most
from the intervention if it were offered by
Medicaid (63).

Recommendation

The NCCC recommends that financial in-
centives be provided for state Medicaid
programs to cover the National DPP
lifestyle change program for Medicaid
beneficiaries with prediabetes. Cover-
age should include all proven methods
of delivery (i.e., in person, online, and
distance learning or telehealth) that pro-
duce successful participant outcomes.

Support Additional Federal Programs
Focusing on Diabetes Prevention
American Indian and Alaska Native indi-
viduals have the highest prevalence of
diabetes of any racial and ethnic group
(4). In response, the Special Diabetes
Program for Indians (SDPI) was estab-
lished by Congress in 1997 to support
diabetes prevention and treatment
among American Indian and Alaska
Native communities. The SDPI is coor-
dinated by the Indian Health Service
(IHS) Division of Diabetes Treatment
and Prevention with guidance from
the Tribal Leaders Diabetes Commit-
tee. It provides funds for diabetes treat-
ment and prevention to IHS, tribal, and
urban Indian health programs (64). By
maintaining a focus on diabetes preven-
tion and leveraging SDPI funds, IHS and
tribes implemented programs and serv-
ices that contributed to lowering preva-
lence of diabetes in American Indian and
Alaska Native adults over 4 years, from
15.4% in 2013 to 14.6% in 2017 (65,66).
However, funding for this program has
not increased since 2004.

There are also geographic disparities
in diabetes prevalence. Alabama has the
highest prevalence of diabetes (13.2%)
among all U.S. states. The U.S. regions
with the highest diabetes prevalence are
in the Southeast and Appalachia; rural
areas have a higher diabetes prevalence
and generally have less medical infra-
structure than urban areas (67—69). The
Health Resources and Services Adminis-
tration (HRSA) Delta States Rural Develop-
ment Network Grant Program provides
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grants to the eight states in the Mississippi
Delta for network and rural health infra-
structure development (70). Grantees are
required to focus on diabetes, CVD, and
obesity but not specifically on type 2 dia-
betes prevention. Given the higher bur-
den of type 2 diabetes in the Southern
U.S. and the proven effectiveness of dia-
betes prevention interventions, providing
additional resources to the HRSA Delta
States Rural Development Network Grant
Program would allow the program to
include type 2 diabetes prevention as a
focus while not detracting from the
program’s, or HRSA’s, other important
aims.

Recommendations

¢ Funding for the SDPI should be made
in 5-year increments so that evidence-
based tribal diabetes prevention
programs have the resources to 1)
sustain the effort to combat diabe-
tes and its complications; 2) develop
additional culturally appropriate, high-
impact type 2 diabetes prevention in-
terventions; and 3) evaluate outcomes.

¢ Increase funding for SDPI to address
inflation costs, which have consumed
more than 34% of the program’s re-
sources since 2004, the last year
Congress increased funding for the
program. In the future, annual in-
creases in funding should, at a mini-
mum, address the costs of inflation.

¢ Increase funding to HRSA’s Delta
States Rural Development Network
Grant Program to allow the pro-
gram to include type 2 diabetes
prevention as a focus.

Facilitate an Application to the FDA
for Approval of Metformin for
Diabetes Prevention
Metformin was approved by the FDA in
1995 for treatment of type 2 diabetes,
and rigorous scientific evidence sup-
ports its safety and effectiveness in de-
laying the onset of type 2 diabetes in
individuals at high risk with prediabetes
(71). However, because metformin is
not FDA approved for this purpose, pre-
scribing it for prediabetes is an off-label
use, and therefore metformin use in pre-
diabetes treatment may be less frequent.
The DPP Research Group demon-
strated that during the 3-year clinical
trial, metformin, compared with the
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placebo intervention, reduced the inci-
dence of diabetes by 34%, and during
15 years of follow-up it reduced diabe-
tes incidence by 18% compared with pla-
cebo. After only 2 weeks of treatment
withdrawal, the benefit of metformin
therapy for diabetes prevention was at-
tenuated (72). A systematic review and
meta-analysis of randomized clinical tri-
als demonstrated attenuation of all med-
ication effects for diabetes prevention at
the end of the washout period (14). The
fact that no medication trials to date
have shown a persistent benefit on dia-
betes prevention after medication with-
drawal has indeed been a stumbling
block for FDA approval of metformin
for type 2 diabetes prevention. Requir-
ing that a pharmacologic therapy for dia-
betes prevention alter the natural history
of prediabetes and type 2 diabetes does
not seem to be reasonable, since the
complications of diabetes arise as a result
of the degree and duration of hypergly-
cemia. Interventions to delay or prevent
the onset of hyperglycemia are benefi-
cial, just as those for hypertension and
dyslipidemia are beneficial, without nec-
essarily changing untreated blood pres-
sure levels or lipid profiles if treatment is
withdrawn.

Although there were no overall differ-
ences in the aggregate microvascular out-
come in the metformin and placebo
groups in the DPP, those who did not
progress to diabetes had a 28% lower
prevalence of microvascular complica-
tions than those who progressed. At
the time the NCCC Report was submit-
ted to Congress, there were no pub-
lished data on the long-term effects of
metformin on cardiovascular outcomes.
In May 2022, the DPP Research Group
published data describing the long-term
effects of metformin on cardiovascular
events (73). Over a 21-year median
follow-up, the first occurrence of nonfa-
tal myocardial infarction, stroke, or cardio-
vascular death did not differ between the
metformin and placebo groups. Risk fac-
tor adjustment did not change these re-
sults, and no effect was apparent when a
broader cardiovascular outcome was as-
sessed. Thus, despite decreasing diabetes
development, metformin did not reduce
major adverse cardiovascular events com-
pared with placebo. These results must be
viewed in the context of the modest
progression of hyperglycemia, exten-
sive out-of-study use of lipid-lowering

and antihypertensive medications, pro-
vision of a lifestyle intervention to all
Diabetes Prevention Program Outcomes
Study participants, and increased out-of-
study metformin use over time, which
may have limited the apparent effects of
the intervention.

Although other pharmacologic treat-
ments have been shown to be effective
for type 2 diabetes prevention, includ-
ing weight loss medications (orlistat
and phentermine-topiramate), thiazo-
lidinediones, a-glucosidase inhibitors,
and even insulin glargine, the NCCC
did not recommend them for diabetes
prevention. A more recent study has
also highlighted the potential role of
glucagon-like peptide 1-receptor ago-
nists for type 2 diabetes prevention (74).
Because every kilogram of weight lost is
associated with an additional 7% de-
crease in risk of progression to diabetes
(14), newer treatments, including once-
weekly glucagon-like peptide 1-receptor
agonists and new dual receptor agonists
such as tirzepatide, have great potential
to reduce weight and prevent type 2 dia-
betes if rigorously demonstrated to be
safe and effective for this indication.

Because there is no comprehensive
synthesis of available data, pursuing FDA
approval of metformin would require the
applicant to collect, analyze, and orga-
nize data to show the safety and effec-
tiveness of metformin in patients with
prediabetes. As multiple generic versions
of metformin exist, pharmaceutical com-
panies have little incentive to do this.
While data could be submitted to the
FDA for review through other means,
i.e., a Citizen’s Petition, the costs and
amount of work involved with filing a
Citizen's Petition are high (75).

Recommendation

The NCCC recommends that funding be
provided to the National Institutes of
Health to fund a third party to collect,
analyze, and summarize the available
data from the Diabetes Prevention Pro-
gram clinical trial describing the effec-
tiveness and safety of metformin for
type 2 diabetes delay or prevention in
patients with prediabetes, including sub-
populations most likely to benefit. Such
a summary (with safety and efficacy
data) should then be used to inform an
appropriate submitter’s request for the
FDA to review and consider an indication

for the use of metformin in high-risk pa-
tients with prediabetes.

Support Research to Enhance the
Effectiveness of Interventions for
Type 2 Diabetes Prevention and
Improve Our Understanding of the
Etiology and Opportunities for
Prevention of Type 1 Diabetes

Support Research to Understand Who Is
Most Likely to Benefit From Participation in
Diabetes Prevention Lifestyle Interventions
and From Metformin to Better Target These
Interventions to Those at Risk for Type 2
Diabetes

Despite the remarkable outcomes of
the DPP, most people with prediabetes
have not participated in a diabetes pre-
vention program such as the National
DPP lifestyle change program and are
not taking metformin (47). The reasons
for not using metformin for prediabetes
vary greatly and, as referenced previ-
ously, may include 1) physicians not
wanting to use medication to treat peo-
ple with prediabetes; 2) physicians’ and
patients’ lack of awareness of the benefit
of using metformin; 3) concerns about
possible side effects of metformin; 4)
concerns about lack of FDA approval for
use of metformin in treating prediabetes;
or 5) a combination of these reasons.
These factors emphasize the importance
of further studies on metformin uptake
and alternative medication choices to
treat prediabetes.

People with prediabetes are a hetero-
geneous group. In addition to social,
geographic, financial, or cultural bar-
riers, individuals have different physio-
logic characteristics that contribute to
dysglycemia. As a result, some people
with prediabetes may develop type 2 di-
abetes and other complications (e.g.
CVD and kidney failure) more quickly
than others (76). More research could
improve our understanding of how these
parameters affect specific risk factors
and lead to the development of individu-
ally tailored screening and both lifestyle
and pharmacologic interventions to max-
imize effectiveness. Solutions, strategies,
and policies need to be developed that
can be implemented and sustained at
scale. Research to assess the perfor-
mance of screening tests and efficacy of
interventions across racial and ethnicity
populations is also needed (77).
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Recommendation

¢ The NCCC recommends funding type 2
diabetes prevention research to dis-
cover how to ensure that all individu-

als at high risk of developing type 2

diabetes can lower their risk for diabe-

tes and its complications. Examples of
areas for further research include the
following:

o What impediments prevent partic-
ipation in effective diabetes pre-
vention programs for communities
with the greatest needs?

o Are programs that combine both
lifestyle intervention and metformin
to prevent diabetes more effective
than programs with either lifestyle
change or metformin alone?

o What is the best number, frequency,
duration, and content of lifestyle in-
tervention sessions to successfully
prevent diabetes in the long term?

o What are the barriers and solutions
to long-term maintenance of weight
loss for those people who success-
fully complete a diabetes prevention
program?

o What are the barriers and solutions at
the health system, provider, and pa-
tient levels to implementation, and
how can in-person and virtual diabe-
tes prevention programs be more ef-
fectively implemented?

Support Research to Elucidate the Causes
and Prevention of Type 1 Diabetes
Scientifically, it is still not well understood
why people develop type 1 diabetes or
how it can be best prevented (78).
Approximately 30% of patients with new-
onset type 1 diabetes present with dia-
betic ketoacidosis (DKA) (79,80), a serious
yet avoidable acute metabolic complica-
tion. Some interventions (such as immune
modulators and monoclonal antibodies)
may be able to delay or prevent type 1 di-
abetes (81). A better understanding of the
causes of type 1 diabetes can help identify
those at high risk before they develop
type 1 diabetes complications such as dia-
betic ketoacidosis.

In 1998 Congress passed the Special
Statutory Funding Program for Type 1 Di-
abetes Research, also known as the
Special Diabetes Program (SDP). This
program has resulted in substantial prog-
ress in type 1 diabetes research and de-
velopment of innovative collaborative
research consortia and clinical trials
networks. The SDP has funded research

studies such as The Environmental De-
terminants of Diabetes in the Young
(TEDDY) and the Type 1 Diabetes Trial-
Net, both of which have improved our
understanding of the basic biological
mechanisms of type 1 diabetes and are
making strides to discover new treat-
ment and prevention modalities (81,82).
Additional research is needed to leverage
emerging data from TEDDY and TrialNet
to 1) develop screening programs to
identify people at high risk for type 1
diabetes who might benefit from inter-
ventions; 2) develop efficient and cost-
effective screening methods for type 1
diabetes in the general population; and
3) advance research to prevent type 1
diabetes.

The SDP was originally funded for 5-
year intervals, but the program most
recently has been funded for shorter
intervals, sometimes on an annual ba-
sis. This change to short-term funding
inhibits opportunities for research prog-
ress because it limits planning and initi-
ation of long-term research projects.
Sustained multiyear funding could help
use federal dollars more effectively, max-
imize research opportunities for long-
term studies such as TEDDY and TrialNet,
and pursue new promising treatment
and prevention studies and trials. Addi-
tionally, the SDP funding for type 1 dia-
betes research has been level at $150
million since 2004, without increases to
account for inflation.

Recommendations

e The NCCC recommends funding the
SDP in 5-year increments so that
new, innovative research can be de-
veloped effectively.

* An increase in SDP program funding
is needed to address inflation costs.
Inflation costs have consumed more
than 34% of the program’s resources
since 2004, the last year Congress
increased funding for the SDP. In the
future, annual increases in funding
should, at minimum, address the costs
of inflation.

SUMMARY AND CONCLUSIONS

Reducing the incidence and prevalence
of diabetes in the U.S. is a public health
priority. Moreover, ensuring that type 2
diabetes prevention interventions are
accessible, available, and equitably im-
plemented is crucial to addressing this
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priority. With this objective in mind, the
NCCC established a subcommittee to
evaluate federal policies and programs
for the prevention of type 2 diabetes
and its complications in targeted, high-
risk populations, namely, those with pre-
diabetes. Through a 3-year process of key
informant and stakeholder interviews,
review of federal agency documents, and
examination of relevant scientific litera-
ture, the subcommittee developed 13
recommendations for Congress and the
U.S. Department of Health and Human
Services to address diabetes prevention
in these targeted populations. Evidence-
based recommendations included the
following:

¢ Increased awareness and advocacy
for the National DPP

¢ Expanded coverage for prediabetes/
type 2 diabetes screening and diag-
nostic testing

e Adoption and promotion of clinical
quality standards

e Support for the use of metformin in
prediabetes

e Requirements for insurance cover-
age and permanent benefit status
for prevention programs and various
delivery modalities

e Sustainable funding and support for
new payment models

e Streamlining and harmonizing the Na-
tional DPP and the MDPP

¢ Enhancement of state Medicaid cov-
erage for the National DPP lifestyle
change program

e Support for special federal programs
dedicated to American Indians and Alas-
kan Native communities and networks
of rural Mississippi Delta communities

Lastly, the NCCC subcommittee made
recommendations on applied research of
essential diabetes prevention programs,
including ways to optimize intervention
program effectiveness, and research on
prevention of type 1 diabetes.
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