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The Na�onal Clinical Care Commission
Leveraging federal policies and programs to more effec�vely prevent and treat diabetes

Founda�onal
recommenda�ons

All-of-government approach Health equity Access to care

Subcommi�ee General popula�on Popula�on at risk People with diabetes

Focus All of government Public health/clinical care delivery Clinical care delivery

Social factors and
environmental 
exposures

Educa�on/schools,
agriculture/food, housing, 
transporta�on, commerce, 
green spaces, neighborhoods,
drinking water, environmental 
exposures

Agriculture/food, housing, green spaces,
neighborhoods, drinking water,
environmental exposures

Agriculture/food, housing, green
spaces, neighborhoods, drinking
water, environmental exposures

Public health Food labeling, sugar-sweetened
beverages (SSB), marke�ng to
children, paid maternity leave, 
breas�eeding

Increase awareness and diagnosis of
prediabetes, food labeling, SSB

Food labeling, SSB

Health care Access and affordability Harmonize Na�onal Diabetes
Preven�on Program (DPP) and 
Medicare Diabetes Preven�on Program
recogni�on programs, approve
me�ormin for diabetes preven�on

Diabetes self-management
educa�on and support/training,
improve access to diabetes
devices, team-based care, 
workforce training, technology-
enabled mentoring, virtual care

Policy Health-in-all policies, food
labeling, tax on SSB, marke�ng
to children, paid maternity
leave, establish
Office on Na�onal Diabetes 
Policy (ONDP)

Coverage of HbA1c for screening;
increase availability of, referral to, and
insurance coverage for effec�ve
diabetes preven�on
interven�ons; insurance coverage for
all effec�ve modes of DPP delivery;
mandate insurance coverage for the 
Na�onal Diabetes Preven�on Program
under the Affordable Care Act, ONDP

Marketplace health plan
subsidies, Medicaid expansion,
insulin access and affordability,
improve access to diabetes
devices, quality measurement
and repor�ng, prededuc�ble
coverage for secondary and
ter�ary preven�on, improved
payment models, ONDP

Research Evaluate and op�mize the
impact of non–health-
related federal agency
policies and programs on 
diabetes preven�on and
control, train and fund the 
workforce to perform such 
research

Benefit-based tailored treatment, be�er
elucidate the causes and preven�on of
type 1 diabetes

Address barriers to diabetes
self-management educa�on and
support/training, explore
methods to improve team- based 
care, digital connec�vity as a
social determinant of health

Agencies Department of Educa�on, 
Department of Agriculture, 
Department of Housing and 
Urban Development, 
Department of Transporta�on, 
Federal Trade Commission, 
Federal Communica�ons 
Commission, Food and Drug 
Administra�on, Environmental 
Protec�on Agency, Office of the 
Assistant Secretary for Health

Centers for Disease Control and 
Preven�on, Centers for Medicare and 
Medicaid Services, Veterans Affairs, 
Indian Health Service, Department of 
Housing and Urban Development, 
Internal Revenue Service, Food and 
Drug Administra�on, Na�onal Ins�tutes 
of Health

Centers for Medicare and Medicaid 
Services, Veterans Affairs, Indian 
Health Service, Department of 
Defense, Health Resources and  
Services Administra�on, Agency for 
Healthcare Research and Quality, 
Centers for Disease Control and 
Preven�on, Na�onal Ins�tutes of 
Health, Office of Minority Health
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The etiology of type 2 diabetes is rooted in a myriad of factors and exposures at indi-
vidual, community, and societal levels, many of which also affect the control of type 1
and type 2 diabetes. Not only do such factors impact risk and treatment at the time of
diagnosis but they also can accumulate biologically from preconception, in utero, and
across the life course. These factors include inadequate nutritional quality, poor access
to physical activity resources, chronic stress (e.g., adverse childhood experiences, rac-
ism, and poverty), and exposures to environmental toxins. The National Clinical Care
Commission (NCCC) concluded that the diabetes epidemic cannot be treated solely as
a biomedical problem but must also be treated as a societal problem that requires an
all-of-government approach.The NCCC determined that it is critical to design, leverage,
and coordinate federal policies and programs to foster social and environmental condi-
tions that facilitate the prevention and treatment of diabetes. This article reviews the
rationale, scientific evidence base, and content of the NCCC’s population-wide recom-
mendations that address food systems; consumption of water over sugar-sweetened
beverages; food and beverage labeling; marketing and advertising; workplace, ambi-
ent, and built environments; and research. Recommendations relate to specific federal
policies, programs, agencies, and departments, including the U.S. Department of Agri-
culture, the Food and Drug Administration, the Federal Trade Commission, the Depart-
ment of Housing and Urban Development, the Environmental Protection Agency, and
others. These population-level recommendations are transformative. By recommend-
ing health-in-all-policies and an equity-based approach to governance, the NCCC Re-
port to Congress has the potential to contribute to meaningful change across the
diabetes continuum and beyond. Adopting these recommendations could significantly
reduce diabetes incidence, complications, costs, and inequities. Substantial political re-
solve will be needed to translate recommendations into policy. Engagement by diverse
members of the diabetes stakeholder community will be critical to such efforts.

The etiology of type 2 diabetes (T2D) is rooted in a myriad of factors and exposures
at the individual, community, and societal levels, many of which also affect the
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control of all forms of diabetes. Not only do
such factors impact risk and treatment at
the timeofdiagnosis but they also can accu-
mulate biologically from preconception, in
utero, and across the life course and can
then be transmitted intergenerationally.
These include inadequate nutritional qual-
ity, poor access to physical activity resour-
ces and opportunities, chronic stress from
many sources (e.g., adverse childhood
experiences, racism, and poverty), and
exposures to metabolically active envi-
ronmental toxins (1–3). Such factors may
operate independently or interact with
individuals’ innate biological factors to
elevate risk.
Given this understanding of diabetes, it

is clear that many programs administered
by federal agencies and departments,
including those not directly related to
health care, have substantial effects on
diabetes. In the U.S., government poli-
cies and programs that address agri-
culture, housing, transportation, and
commerce, among others, affect dia-
betes risk and outcomes, a fact that
calls for a health-in-all-policies approach
(4). Ensuring that the policies and pro-
grams of non–health care-related federal
agencies and departments are designed
to prevent and control diabetes, and do
not contribute to the diabetes epidemic,
should be a high priority.

The language in the National Clinical
Care Commission (NCCC) charter specified
that any recommendations must advance
quality of care or public awareness. Many
Americans at risk for and with diabetes live
in unsupportive environments and have in-
adequate resources to address diabetes.
This has challenged clinicians’ ability to pre-
vent and manage diabetes and prevent its
complications (1,5–7) and has led to high
levels of frustration and clinical burnout for
those working in settings and systems that
do not account for the social, material, and
psychological needs of individuals with dia-
betes (8). As a result, diabetes clinical care
is evolving from the “traditional” model of
care (lifestyle counseling and medications)
to an “integrated, patient-centered”model
of care that also includes robust clinic–
community linkages. These linkages often
involve referrals to federal programs that
provide assistance with food and nutrition,
housing, and transportation. Prior to the
2021NCCCReport toCongressand theSec-
retary of Health and Human Services (9),
there had been no formal assessment of
whether such federal programshelp topre-
vent diabetes and/or its complications or
whether theymeet theneedsof individuals
with or at risk for diabetes.Taken together,
such individuals represent nearly half of
U.S. adults and roughly two-thirdsof allU.S.

adults eligible to receive any form of public
assistance.

The NCCC determined that it is critical
to design, leverage, and coordinate federal
policies and programs to foster social and
environmental conditions to facilitate the
prevention and treatment of diabetes.
Doing so will not only support clinicians
caring for individuals at risk for or with dia-
betes but also increase the return on
investment of federal expenditures by en-
suring that non–health-related federal pro-
grams enhance, rather than undermine,
the effectiveness of federal health care pro-
grams. Many recommendations made by
the NCCC Population-Level Diabetes Pre-
vention and Control Subcommittee were
intended to cultivate environments that
facilitate clinicians’ efforts to provide high-
quality, integrated care and support individ-
uals with diabetes to successfully prevent
or self-manage diabetes. These recommen-
dations are aligned with the NCCC’s guiding
framework (Fig. 1) (9,10).

One of the NCCC’s specific duties was to
make recommendations to improve federal
education, awareness, and dissemination
activities related to diabetes prevention and
treatment. Numerous studies have demon-
strated that the health literacy of a large
segment of U.S. adults is inadequate. Indi-
viduals with diabetes who are beneficiaries
of Medicare and Medicaid have high rates
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Figure 1—Framework adopted by the NCCC that combines elements of the Socioecological Model and the Chronic Care Model. SES, socioeconomic
status.
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of limited health literacy, as do others are
who are disproportionately affected by T2D,
including members of certain racial and eth-
nic subgroups and thosewith limited educa-
tion (11,12). Individuals with limited health
literacy have less awareness of evidence-
based strategies to prevent diabetes and,
among those with diabetes, less awareness
of strategies to manage diabetes and pre-
vent its complications. For example, limited
health literacy is the strongest independent
predictor of the consumption of sugar-
sweetened beverages (SSB), a driver of T2D
risk (13). Clinicians often struggle to assist in-
dividuals with limited health literacy and re-
port that such individuals require additional
community-level support (14). Many federal
agencies support and direct programs that
can influence public awareness about dia-
betes prevention and control. These include
the Centers for Disease Control and Preven-
tion (CDC), the National Institutes of Health
(NIH), the Food and Drug Administration
(FDA), the U.S. Department of Agriculture
(USDA), the Departments of Housing and
Urban Development (HUD) and Transporta-
tion (DOT), and the Federal Trade Commis-
sion (FTC). Many NCCC recommendations
in this article relate to the coordination and
leveraging of the work of these federal
agencies and departments to enhance edu-
cation and awareness of diabetes preven-
tion and care.

Below, we describe the rationale and sci-
entific evidence base supporting the popu-
lation-wide recommendations of the NCCC
that relate to specific federal policies,
programs, agencies, and departments.We
also provide detailed recommendations in
five accompanying tables.

RECOMMENDATIONS

USDA: Supplemental Nutrition
Assistance Program
Food insecurity and insufficiency increase
the risk of T2D (15–17), contribute to diffi-
culty managing diabetes (18), and may lead
to costly and disabling complications (18).
Food-insecure populations are more likely to
experience low-quality diets, chronic stress,
cyclical overeating, and weight gain, all of
which are risk factors for T2D and poor dia-
betes self-management (19,20). It is there-
fore important to recognize the relationship
between food insecurity and diabetes and
appreciate that increasing accessibility of
healthy foodswill prevent T2D and help peo-
ple better manage the condition (21). The

USDA Supplemental Nutrition Assistance
Program (SNAP) supplements the food
budgets of income-eligible individuals and
households (approximately 40 million peo-
ple per year) so they can purchase food
and move toward self-sufficiency (22,23).
SNAP reduces food insecurity but has not
yet adequately addressed dietary quality
(24). Healthier, nutrient-rich foods often
cost more than energy-dense foods with
lower nutritional value. SNAP has been
more successful in ensuring food security
but less successful in providing “nutrition
security” (25,26). SNAP recipients must of-
ten purchase lower-cost, less healthy food
items (27), sacrificing nutrition quality and
elevating their risk for obesity, diabetes, or
diabetes complications.

Because of the substantial overlap be-
tween eligibility for SNAP and for Medic-
aid and Medicare (28–30), efforts to
address food insecurity and dietary
quality in SNAP beneficiaries will provide
substantial health benefits for Medicare
andMedicaid beneficiaries (31).

The NCCC identified four domains
of the SNAP program that need to be
addressed.

Improving Dietary Quality

SNAP participants consume fewer fruits
and vegetables and more added sugars
than recommended in diets to prevent and
manage diabetes (25,32). Using small-grant
programs, the USDA has tested healthy-
food incentive pilot programs to help SNAP
participants purchase healthier (more
costly) items, especially fruits and vegetables
(33). Rigorous evaluations of these initiatives
have consistently shown benefits in improv-
ing dietary quality (34,35). The Gus Schu-
macher Nutrition Incentive Program, formerly
known as the Food Insecurity Nutrition In-
centives Program, is one such promising
USDA program that could help prevent
T2D and improve outcomes from diabetes
if implemented more broadly. In 2021,
the USDA National Institute of Food
and Agriculture announced an invest-
ment of over $34 million to support this
program, including the Produce Prescrip-
tion Project, which provides incentives
to increase the purchase of fruits and veg-
etables by low-income families, tribal com-
munities, and other at-risk communities.

Additionally, SSB are one of the main
sources of added sugars in U.S. diets, es-
pecially among SNAP recipients (32). SSB
contain excess calories, have limited to no
nutritional value (36), and contribute to

the development of T2D and diabetes
complications. To help ensure that SNAP
benefits are used to assist in achieving nu-
trition security and do not contribute to
the onset of diabetes or diabetes compli-
cations, experts have recommended re-
moving SSB as allowable SNAP purchases
(37–40). Over a 10-year period, eliminat-
ing the use of SNAP subsidies to purchase
SSB could prevent 240,000 cases of T2D
among SNAP beneficiaries (41).These esti-
mates consider the possibility that individ-
uals may substitute calorie-dense foods
for the SSB that they are avoiding.

Expanding Educational Efforts

To achieve maximum benefit from these
healthy-food incentives and purchase
exclusions, greater outreach to and ed-
ucation of SNAP participants is required.
SNAP-Education (42) is a promising pro-
gram that, when linked to incentives, could
help SNAP participants better achieve food
and nutrition security and reduce nutri-
tion-related diabetes risks.

Increasing the Benefit

The USDA Thrifty Food Plan (TFP), histori-
cally used to determine SNAP benefit allow-
ances, was reevaluated in 2021, resulting in
an increase of approximately $36 per per-
son per month in fiscal year 2022 (FY2022),
excluding the additional funds provided as
part of pandemic relief. This is a response to
the many analyses reporting that the food
procurement and preparation requirements
and expectations associated with the TFP
were unrealistic and SNAP benefit allot-
ments provided insufficient funds for most
SNAP participants (43,44). The revised TFP
reflects the current price of foods in today’s
marketplace and includesmore fish and red
and orange vegetables to align with the
2020–25 Dietary Guidelines for Americans
(45).

Expanding Awareness and Accessibility

Challenges associated with technology,
numeracy, and language proficiency have
kept many SNAP-eligible individuals from
receiving SNAP benefits and contributed to
disparities in the receipt of SNAP benefits
(46,47). State-level innovation is needed to
overcome these barriers including in-
creasing public awareness of the benefit
(including promotion of SNAP in various
languages), streamlining the application
process, increasing the number of sites
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that accept SNAP, and helping stores in
rural areas and “food deserts”meet min-
imum stocking requirements.
The NCCC concluded that the USDA

SNAP program should be further enhanced

to reduce food insecurity and improve
nutrition sufficiency, both of which will
help prevent T2D and diabetes compli-
cations. NCCC’s specific recommenda-
tions are listed in Table 1.

USDA: Nutrition for Women and
Children Through Non-SNAP
Nutrition Assistance Programs

T2D was once considered a disease of
older adults. Unfortunately, the incidence

Table 1—NCCC recommendations related to food systems

Agency Recommendation

USDA Implement SNAP-wide fruit and vegetable incentives, demonstrated to be effective by the
Gus Schumacher Nutrition Incentive Program, for all beneficiaries by providing at least a
30% incentive on the purchase of fruits and vegetables to improve dietary quality

USDA Eliminate SSB from allowable SNAP purchases

USDA Improve and expand SNAP-Education to provide diabetes and nutrition education and
awareness programs for beneficiaries to increase fruit and vegetable consumption,
reduce added sugars consumption (especially SSB), and increase media/marketing
literacy, as well as increase support for policy, systems, and environmental approaches
to improve dietary quality

USDA Incentivize testing and implementation of innovative state-level policies, practices, and
programs to enhance the access to and receipt of SNAP benefits by eligible individuals
and households and to reduce geographic, racial, ethnic, and linguistic disparities in
SNAP enrollment and retention

USDA Sustain efforts to ensure that SNAP benefit allotments are adequate to allow for both food
and nutrition security to help prevent and manage diabetes among beneficiaries and
implement a process to regularly assess and update the adequacy of SNAP benefits with
respect to lowering diabetes risk and managing diabetes

USDA Further strengthen the WIC program by sustaining the evidence-based, prescriptive WIC
food package; expand funding for breastfeeding peer counseling services; invest in
improvements to information systems and technology to enable greater access and
service for WIC participants

USDA Strengthen, increase funding for, and improve access to and participation in summer
feeding programs, including partnerships and collaboration between public and private
sectors, to promote innovation in rural areas and other high-risk areas where
participation has been low; funding for these programs should be increased to enable
scaling to meet population needs

USDA Maintain the nutrition standards found to be salutary in the Healthy Hunger-Free Kids Act
(HHFKA) and provide adequate funding for schools to 1) purchase, prepare, and serve
healthy, quality foods and beverages for school meals and snacks to meet the HHFKA
nutrition standards; and 2) deliver training and technical assistance to support
maintenance and attainment of HHFKA nutrition standards and skills to run a program
to effectively prevent diabetes

USDA, Department of Education Prohibit the sale of calorically dense and nutrient-poor foods, including SSB, on public
school campuses and employ an incentive program to enable schools to cover essential
costs such as those for physical activity/athletic programs previously underwritten by
the sale of such unhealthy foods and beverages; receipt of federal funds for school-
based food programs should be tied to implementation of such restrictions

USDA, Department of Education,
Department of Interior, Environmental
Protection Agency

Ensure that all students in public schools have reliable access to safe, appealing, and free
drinking water; this could be accomplished through a combination of federal incentives
and possibly tying receipt of funding for school-based food programs for implementation
in the future

USDA Significantly expand and increase funding for the USDA Specialty Crop Block Grants to
support the safe production and distribution of food and drive demand through
education for specialty crops to increase dietary diversity as an aid to help people
prevent and/or control diabetes; funding and expansion should be implemented by
2030 to achieve population-wide benefits

USDA Significantly increase funding for the USDA Specialty Crop Research Initiative grants to
improve specialty crop production efficiency, handling and processing, productivity, and
profitability (including specialty crop policy and marketing) over the long term in a
sustainable manner; funding and expansion should be implemented by 2030 to achieve
population-wide benefits
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of T2D is now increasing rapidly in chil-
dren and adolescents, especially children
from low-income families and children of
color (48). Rates of gestational diabetes
also are on the rise (49). The USDA, with
its $146 billion annual budget, provides
nutritional assistance during pregnancy
and early childhood to reduce food in-
security. If redesigned, these non-SNAP
programs have the potential to help
prevent and control diabetes.

The Special Supplemental Nutrition Pro-
gram for Women, Infants, and Children
(WIC) serves approximately 7 million par-
ticipants every month to safeguard the
health of low-income women, infants, and
children. Since revising its food package in
2009 to restrict purchases of unhealthy
foods, WIC programs have been shown to
reduce excess weight gain in pregnant
and postpartum women (50), improve
birth weight of infants (51), and reduce
childhood obesity (52). All of these lower
the risk of diabetes.

In 2021, with $490 million provided
by the American Rescue Plan Act of
2021, the USDA offered states, tribal na-
tions, and territories the option of boost-
ing the WIC cash value voucher benefit
by more than three times the previous
amount for up to 4 months (53) to pro-
vide temporary relief to families during
the pandemic. These additional funds in-
creased the purchasing power of WIC
participants and enabled them to buy
and consume more fruits and vegeta-
bles. The USDA extended this increase in
the WIC Cash-Value Voucher/Benefit for
fruit and vegetable purchases through
the first (54) and second (55) quarters of
2022 only.

Evaluations of WIC have found that
inadequate technology infrastructure has
limited the efficacy of and participation in
the program (56,57).While WIC providers
have made technological advances by im-
plementing electronic benefit transfer, or
e-WIC, transactions nationwide, the WIC
certification process continues to pose
challenges for applicants and participants.
These challenges could be addressed by
allowing remote certification, integrating
new projects into WIC site computer net-
works, and enabling innovations (e.g.,
web-based participant portals, prescreen-
ing tools, and text-messaging features)
and additional transaction models (e.g.,
online purchasing and mobile payments).
The USDA recently announced that in

2022, it will use $390 million in American
Rescue Plan Act funding to increase par-
ticipation in WIC by modernizing the pro-
gram. However, the USDA has not yet
released implementation details (58).

WIC also plays a critical role in promot-
ing breastfeeding as the optimal infant
feeding choice and has demonstrated ef-
fectiveness (59) in increasing breastfeeding
rates (60,61) among women who utilize
WIC services (62–64). However, WIC’s
breastfeeding support services (e.g., the
WIC Breastfeeding Peer Counselor Pro-
gram) do not receive adequate funding
to offer those services at all WIC sites.

The National School Lunch and Break-
fast Programs serve approximately 30 mil-
lion children each day. Since the inception
of the Healthy, Hunger-Free Kids Act in
2010, the incidence of obesity among low-
income children in the program declined
by 47% (65). Recent USDA initiatives have
included an additional $1.5 billion to sup-
port the purchases of agricultural com-
modities to help school meal program
operators (66) deal with the challenges of
supply chain disruptions brought on by
the COVID-19 pandemic and ensure that
students have reliable access to healthy
meals. The USDA also increased school
meal reimbursements by approximately
$750million (67) to help ensure federal re-
imbursements keep pace with food and
operational costs so that schools could
continue to serve children despite the rise
in food prices. However, some schools
continue to face challenges meeting the
new nutrition standards, often due to in-
adequate staff training, equipment, and
infrastructure. In addition, many public
schools across the country allow or even
promote the sale of unhealthy (calorically
dense and nutrient-poor) foods, including
SSB, on campus (e.g., vending machines,
cafeterias, and canteens). Given that school
meals contribute to more than half of the
daily caloric intake of U.S. childrenwho par-
ticipate in the food programs, these practi-
ces increase children’s risk of obesity and
diabetes. Notably, states with more strin-
gent laws regarding the sale of unhealthy
food on school campuses have significantly
lower rates of obesity among youth (68).

The Summer Meal Programs(Summer
Food Service Program and Seamless Sum-
mer Option) is a federally funded, state-
administered program that reimburses
schools, local government agencies, and
faith-based and other nonprofit community

organizations that serve free, healthy
meals to children and teens at approved
meal sites in low-income areas during
the summer. Schools that participate in
the National School Lunch or School
Breakfast Program are eligible to ap-
ply for the Seamless Summer Option,
which makes it easier for schools to
feed children during summer vacation
(69). In 2021, recognizing the pressures
of the pandemic, the USDA established a
waiver to allow the Seamless Summer
Option to operate when school is open dur-
ing the regular school year through 30 June
2022 (70). This waiver was established to
support students’ access to nutritiousmeals
while minimizing their potential exposure
to the novel coronavirus (COVID-19). The
USDA also established a nationwide waiver
to allow school food authorities to claim
Summer Food Service Program reimburse-
ment rates through the 2021–2022 school
year (71).

However, many children who participate
in school meal programs (e.g., National
School Lunch and Breakfast Programs) still
do not receive healthy meals during the
summer. In 2019, the Summer Food Ser-
vice Program and the Seamless Summer
Option through the National School Lunch
and Breakfast Programs reached only 1 in
7 children (13%) who received free or re-
duced-price lunch during the 2018–2019
school year.

The Fresh Fruit and Vegetable Pro-
gram provides funding to participating
schools so they can provide children
with a wide variety of fresh fruits and
vegetables that can help prevent diabe-
tes. Studies have shown that the pro-
gram can significantly increase the fresh
fruit and vegetable intake of participating
children without increasing calorie intake
(72). The program’s budget, however, is
only $183 million (FY2021 enacted), or
0.1% of the USDA’s annual budget. There
is a much greater demand for this pro-
gram than available funds can address.

The NCCC concluded that although in-
vestments have temporarily increased in
the last year, USDA non-SNAP feeding pro-
grams could be better leveraged to prevent
diabetes in women, children, and adoles-
cents by 1) further enhancing WIC; 2) fur-
ther harnessing the National School Lunch
and Breakfast Programs to improve dietary
quality; and 3) expanding the Summer Nu-
trition Programs and the Fresh Fruit and
Vegetable Program. NCCC’s specific recom-
mendations are listed in Table 1.
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USDA: Programs That Support
Farmers to Make the U.S. Food
Supply Healthier
The Farm Bill ($86 billion per year) pro-
vides a great opportunity to link the aims
of supporting farmers and achieving food
and nutrition security with public health
and health care goals related to diabetes.
The Farm Bill is a powerful, underutilized
tool to potentially prevent and control di-
abetes, curb health care spending, and
reduce disparities. Three USDA programs
could be enhanced to help reduce the
risk for diabetes and diabetes complica-
tions in the U.S. population.
The Specialty Crop Block Grant Program

aims to enhance the competitiveness of
specialty crops, which includes fruits,
vegetables, and tree nuts. The associated
budget is only $85 million per year, or
0.1% of the Farm Bill budget.
The Specialty Crop Research Initiative

works to address the critical needs re-
lated to sustaining the specialty crop in-
dustry including conventional and organic
food production systems, over the long
term. The associated budget is also only
$85 million per year, or 0.1% of the Farm
Bill budget.
The Healthy Food Financing Initiative

provides grants and loans to improve ac-
cess to fresh and healthy foods by financ-
ing grocery stores, farmers’ markets,
food hubs, and co-ops in urban and ru-
ral areas. The grants and loans help
food retailers overcome the higher costs
and initial barriers associated with pro-
viding fresh and healthy food options
for individuals and families living in low-
access areas. Evidence (73) shows that
Healthy Food Financing Initiative-financed
programs increase food security, reduce
intake of added sugars, and decrease the
percentage of daily calories from solid
fats, alcoholic beverages, and added sug-
ars. The associated budget is only
about $25 million per year, or 0.03% of
the Farm Bill budget. In FY2021, through
the Healthy Food Financing Initiative, the
USDA invested an additional $5 million
to improve access to healthy foods in
underserved areas, create and preserve
quality jobs, and revitalize low-income
communities (58).
The NCCC concluded that additional re-

sources should be provided to the USDA
to create an environmentally friendly and
sustainable U.S. food system promoting
the production, supply, and accessibility of
foods such as specialty crops (fresh fruits,

dried fruits, vegetables, and tree nuts)
that will attenuate the risk for diabetes
and its complications. NCCC’s specific rec-
ommendations are listed in Table 1.

USDA, Department of Health and
Human Services, Department of
Treasury, and Office of U.S. Trade
Representative: Consumption of
Water Rather Than Sugar-Sweetened
Beverages
When water replaces caloric beverages,
water consumption is associated with im-
proved glycemic control (74). Tap water
is the preferred source of drinking water,
but in areas where tap water is known
to be contaminated, filtered or bottled
water is acceptable. Many regions of the
U.S. face persistent challenges in providing
clean tap water to their populations be-
cause of contamination of water sources
or the systems that deliver water (75).

Replacing SSB with water in institutions
(e.g., schools) and delivering clean water
to homes to replace SSB have shown
promise (76,77) in reducing obesity and
diabetes risk. Modeling studies demon-
strate that consuming water instead of
SSB could significantly reduce the preva-
lence of obesity and diabetes by lowering
caloric intake and preventing the meta-
bolic effects of consuming liquid sugar
(78). To enhance diabetes prevention and
control, strategies to increase clean water
availability and consumption should be
coupled with strategies that reduce SSB
availability, with the overall goal of pro-
moting water consumption and reducing
consumption of added sugars.

SSB represent the largest single source
of added sugar in average American diets
(30–40%) and by themselves account for
50–90% of the recommended daily limit
of added sugars (79). Moreover, many
Americans consume well above the aver-
age amount, placing them at especially
high risk for T2D. Nearly two-thirds of U.S.
children and youth consume at least one
SSB per day, 1 in 5 consumes two SSB per
day, and 1 in 10 consumes three or more
SSB per day. Highest intake levels are ob-
served among adolescents, groups with
lower socioeconomic status, and non-
Hispanic Blacks and Hispanics (80,81).
Among those who drink $1 SSB per day,
calories from SSB alone exceed the rec-
ommended daily limit for added sugars
and often exceed 25% of total daily calo-
ries. SSB consumption is associated with
T2D, cardiovascular disease, and all-cause
mortality (82). Diabetes risk resulting

from SSB consumption is a consequence
of not only excess caloric intake but also
unique effects of added sugars on metab-
olism. Consuming one SSB per day in-
creases risk of T2D by about 20%.There is
an even greater risk among those who
consume more than one SSB per day
(83). In the U.S., SSB consumption alone is
projected to account for 1.8 million new
cases of T2D over the next 10 years. The
percentage of cases attributable to SSB is
much higher in low-income populations
and communities of color, and SSB con-
sumption is a significant contributor to
race/ethnicity-, education-, and income-
related disparities in diabetes (84).

While numerous public health asso-
ciations and specialty medical organiza-
tions have concluded that consuming
SSB contributes to T2D, the beverage in-
dustry has funded research and campaigns
to dispute these conclusions (85–87). At
the same time, the U.S. government has
not issued scientific reports or clear guid-
ance to the public about the health
hazards of SSB consumption. This has
undermined the ability of clinicians to
effectively guide people with diabetes
in the prevention and treatment of diabe-
tes. In addition, federal agencies largely
fail to call out SSB as a health hazard in
their public communications. Recom-
mendations to reduce or eliminate SSB
from the daily diet are absent from
even the CDC’s National Diabetes Pre-
vention Program curriculum (88).

Many nongovernmental health organi-
zations have recommended limiting intake
of SSB through communication campaigns,
implementing warning labels, restricting
access to SSB in schools, raising the price
of SSB, and restricting sales in the work-
place (89). A study of a workplace SSB
sales ban by a large employer found that,
among employees who were daily SSB
consumers ($12 oz/day), mean daily in-
take decreased by approximately 50%
10 months after the ban, and reduc-
tions in SSB intake correlated with im-
provements in waist circumference and
insulin sensitivity (90). The intervention
was also found to be cost saving to the
employer (91). Based on the evidence,
health systems around the country are
beginning to restrict SSB sales.

Increasing the price of SSB with excise
taxes of as little as 1 cent per ounce
(about 10% of the price) has been shown
to reduce SSB consumption by about
20% and raise substantial revenue to
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fund health promotion activities (92,93).
Despite the health benefits of reductions
in SSB consumption, the beverage indus-
try has opposed taxation and has lobbied
for state preemption laws to make SSB
taxation unlawful at county and munici-
pal levels (94). It has been estimated a fe-
deral SSB tax of only one penny per
ounce would generate about $7 billion
per year (95). Over time, such a tax
would generate at least $80 billion and
save $55 billion in direct health care
costs (96).

The NCCC concluded that all relevant
federal agencies should promote the
consumption of water and reduce con-
sumption of SSB in the U.S. population

and that they employ all the necessary
tools to achieve these goals, including
education, communication, accessibility,
water infrastructure, and SSB taxation.
The NCCC’s specific recommendations
are listed in Table 2.

FDA: Food and Beverage Labeling
and Claim Requirements
The general public, especially those of
lower educational and income status, is fre-
quently misinformed about the nutritional
value and health risk of foods and bever-
ages (97), especially processed and pack-
aged foods. Current labeling regulations
are inadequate to identify risk and enable
individuals to reduce consumption of foods

and beverages that can lead to a higher
burden of diabetes. Inaccurate and mis-
leading marketing claims about the health
benefits of products, combined with a fe-
deral nutrition label that requires high
levels of scientific numeracy and health lit-
eracy by consumers, contribute to this
problem (98). The lack of focused efforts
by the FDA to enact programs and policies
to prevent and control diabetes has made
the work of many other federal health
agencies, including the CDC, Centers for
Medicare & Medicaid Services (CMS), and
Health Resources and Services Administra-
tion, more challenging and more costly.

Evidence from around the world sug-
gests that food and beverage labeling

Table 2—NCCC recommendations related to consuming water over SSB

Agency Recommendation

USDA, Department of Education Child nutrition programs should be a conduit for education to promote consumption of
water and reduce consumption of SSB. The USDA should encourage hydrating with
water instead of SSB and provide safe water education in WIC nutrition education and
in childcare settings. Congress should harness the Child Nutrition Reauthorization Act
to strengthen existing water provisions for school nutrition programs.

HHS The HHS should commission a scientific report under the joint auspices of the U.S.
Surgeon General, the CDC, and the National Institute of Diabetes and Digestive and
Kidney Diseases to summarize and present a synthesis of the evidence regarding the
causal relationship between SSB consumption and obesity and type 2 diabetes. The
report should be authored by experts in diabetes and clinical medicine, nutrition and
metabolism, epidemiology and public health, and health disparities; authors should be
free of any conflicts of interest related to the food and beverage industry.

HHS The CDC and the National Institute of Diabetes and Digestive and Kidney Diseases should
develop and implement a national campaign and associated materials both to promote
consumption of water and to reduce consumption of SSB as a strategy to promote
overall health, including the prevention of obesity, diabetes, and cardiovascular disease.
The CDC should also include such messages across all its relevant programs, including
the National Diabetes Prevention Program and its associated Diabetes Prevention
Program curriculum.

Department of Treasury Similar to the federal tobacco tax, the Department of the Treasury should impose an
excise (not sales) tax on SSB to cause at least a 10–20% increase in their shelf price.
The revenues generated should be reinvested to promote the health of those
communities that bear a disproportionate burden of type 2 diabetes (for example,
promote child nutrition and improve access to clean water in low-income communities
and communities of color). This federal SSB tax should not preempt state or local
authorities from levying their own additional excise tax on SSB.

HHS The HHS should serve as a federal model by 1) ensuring onsite access to safe, clean, and
appealing drinking water; 2) restricting the sale of SSB in HHS-owned or HHS-leased
offices, workplaces, and health care facilities; and 3) measuring the impact of these
interventions on employee behavior and diabetes-related outcomes through voluntary
participation in an evaluation of the model.

All agencies All agencies should promote drinking water and reduce SSB consumption within their
own organizations and through the grants and programs they fund or administer. All
agencies should increase access to free, clean, and appealing sources of drinking
water for their employees and visitors and develop procurement and other policies
that curb the availability and sale of SSB to their employees and visitors.

Office of the U.S. Trade Representative The Office of the U.S. Trade Representative should ensure that all international trade
agreements allow for the taxation of SSB and front-of-package health advisory labels
and icons (see also FDA recommendations in Table 3).

HHS, Department of Health and Human Services.
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that is clearer, more direct, and more
compelling than that required by the FDA
can improve dietary quality at individual
and population levels (99–101) by chang-
ing consumer purchasing patterns and
encouraging product reformulations by
industry. To fulfill one of the FDA’s goals
of supporting informed consumer deci-
sion making, the agency should ensure
that food labels are truthful, not mislead-
ing, and provide clarity for consumers
seeking a healthy diet. For example, the
FDA should enhance regulations to en-
sure that objective, science-based stand-
ards are used when products use the
term “whole grain” (102) and provide
clarity around labels such as “toddlermilks,”
“transition formulas,” and “recommended”
or “necessary” for these products. The FDA
should also mandate scientific evidence
for all health claims and require disclaim-
ers that such products are not intended
for children aged <12 months or as a
substitute for breastmilk or infant formula
(103,104). Additionally, a new require-
ment around the inclusion of “added
sugars” is needed. Existing regulations
disqualify the use of health claims or
qualified health claims if a product con-
tains excess levels of total fat, saturated
fat, cholesterol, or sodium (98). Products
with excess levels of added sugars should
be added to that list.
The NCCC concluded that the FDA

should improve its food and beverage
labeling regulations that influence both
consumer behavior and food and bever-
age industry practices to better prevent
and control diabetes. The NCCC’s spe-
cific recommendations are listed in
Table 3.

FTC: Commercial Advertising and
Marketing of Unhealthy Foods and
Beverages to Children
Over the last few decades, rates of T2D
have been increasing among U.S. youth of
color, with rates tripling among certain Na-
tive American youth, doubling among Black
youth, and increasing up to 50% among
Latinx and Asian/Pacific Islander youth (47).
The expansion of the T2D epidemic into
children and adolescents is largely a result
of a food environment that increasingly
promotes unhealthy dietary patterns. The
unfettered advertising and marketing of
what is commonly described as “junk
food” (high-calorie, high-sugar, high-
sodium, nutrient-poor foods) and SSB to
children through television, film, social
media, and other Internet platforms, in-
cluding marketing campaigns targeting
children of color, have been shown to be
drivers of the consumption of unhealthy
foods and beverages among children
(105). Children and preteens are espe-
cially vulnerable to marketing and adver-
tising as they lack the skills to detect if
and when they are being deceived (106).

In their efforts to prevent diabetes in
young people, many countries have in-
stituted regulations and/or bans on the
marketing of unhealthy food to children.
These strategies can reduce children’s
exposure to unhealthy food advertise-
ments and reduce their consumption of
SSB (100).

Extensive work by the FTC in the 1970s,
in collaboration with other agencies, re-
ported and monitored industry practices
that were contributing to the obesity and
diabetes epidemics in children and adoles-
cents.The FTCwas subsequently prohibited
from regulating the practices of adver-
tisers or their communication platforms to

protect children from such practices (106).
Specifically, the FTC was not allowed to cre-
ate guidelines or promulgate regulations
through notice-and-comment rulemaking
regarding food and beverage advertising
to children; restrict commercial advertising
and marketing to children by advertisers,
communication networks, and online plat-
forms of those foods and beverages that
contribute to unhealthy dietary patterns;
or to monitor the practices of food and
beverage advertisers and any associated
communication networks and online plat-
forms by routinely accessing marketing
and advertising information. The food and
beverage industry’s commitment to self-
regulate what and how it markets to chil-
dren is widely acknowledged to have failed
to reverse or change thesemarketing prac-
tices (107).

The NCCC’s recommendations on food
and beverage marketing and advertising
to prevent children’s exposure to, and
consumption of, calorie-dense and nutri-
ent-poor foods and beverages that can
lead to T2D are listed in Table 3.

DEPARTMENT OF LABOR:
BREASTFEEDING TO REDUCE THE
RISK OF DIABETES AMONG
MOTHERS AND THEIR CHILDREN

Breastfeeding provides both short-term and
long-term health benefits for babies and
mothers. Breastfeeding is independently as-
sociated with lower odds of type 1 diabetes
and lower odds of obesity in offspring.
Women who breastfeed have a 30% reduc-
tion in the risk of developing diabetes and
a lower risk of cardiovascular disease, hy-
pertension, and breast and ovarian cancer
(108). These benefits are associated with
greater breastfeeding intensity (proportion

Table 3—NCCC recommendations related to food and beverage labeling, marketing, and advertising

Agency Recommendation

FDA In communicating added sugar content contained in products in the revised Nutrition Facts Label (and
in the Recommended Daily Allowance), use teaspoon units in addition to grams to enable consumers
to estimate their added sugar intake relative to daily limits

FDA Implement a robust, multilingual communication campaign to improve awareness of the new labeling
on added sugar and the rationale for the labeling (highlighting the potential harms of consuming
excess added sugars)

FDA Update policies and regulations to prevent industry claims on food and beverage products that mislead U.S.
consumers to believe that unhealthy foods are healthy

FTC Should be provided the authority, mandate, and requisite resources to 1) create guidelines and rules
regarding the marketing and advertising practices of the food and beverage industry and associated
communication networks and platforms targeted to children younger than 13 years old; 2) restrict
industry practices based on these rules; 3) fully monitor these practices; and 4) enforce such rules
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of infant feedings from breast milk) and du-
ration, with an apparent threshold at 3 to
6 months’ duration.

Over the past 10 years, effective breast-
feeding promotion policies and programs
at federal, state, and community levels
have been guided by strategies outlined
in the 2011 Surgeon General’s Call to Ac-
tion to Support Breastfeeding. These poli-
cies and programs have helped improve
overall breastfeeding rates. One example
is the federal Special Supplemental Nutri-
tion Program for WIC, which serves more
than half of the infants born in the U.S.
(61). WIC works to ensure that mothers
and families who utilize its services under-
stand the benefits of breastfeeding and
receive support to achieve their breast-
feeding goals. WIC provides access to
trained breastfeeding staff, the WIC Peer
Counseling Program, free classes on new-
born behavior and breastfeeding, and the
provision of breast pumps for mothers re-
turning to school or work.

Currently, four of five U.S. mothers
begin breastfeeding at the birth of their
infants; however, the proportion who
breastfeed quickly decreases such that
fewer than half of infants are exclusively
breastfed at 3 months of age (109,110).
Moreover, there are marked racial and
ethnic, socioeconomic, geographic, and
occupation-related disparities in breast-
feeding initiation and duration (111).
These factors must be addressed to en-
sure that all mothers and families can
reach their breastfeeding goals and ex-
perience the health benefits, including
reduced risk of diabetes.

A leading reason why mothers, and
particularly low-income mothers, stop
breastfeeding is the need to return to
work. A recent CDC study found that only
about half of worksites offer lactation sup-
port for breastfeeding mothers (109,112).
Paid maternity leave for at least 3 months
is associated with breastfeeding duration.
Women who return to work at or after
13 weeks have two to three times higher
odds of breastfeeding beyond 3 months
(113) and nearly twofold greater odds of
breastfeeding for at least 6 months.

The NCCC concluded that federal
agencies should promote and support
breastfeeding to 1) increase breastfeed-
ing rates; 2) enhance the intensity and
duration of breastfeeding among moth-
ers who breastfeed; and 3) reduce dis-
parities in breastfeeding rates, duration,
and intensity. Additional funding should
be provided for federal programs that
promote and support breastfeeding to

overcome persistent societal and employ-
ment-based obstacles to breastfeeding.
The NCCC further recommended that the
CMS incentivize hospitals and facilities
providing maternal and newborn serv-
ices to implement evidence-based poli-
cies, practices, and procedures proven
effective in promoting breastfeeding. The
NCCC’s specific recommendations related
to breastfeeding are in Table 4.

EPA, HUD, AND DOT: AMBIENT
AND BUILT ENVIRONMENTS

Attributes of the ambient and built
environments are influenced by federal
policies and have substantial popula-
tion-level impacts on the risk of devel-
oping diabetes and its complications. To
date, however, the federal agencies and
departments whose work affects the
ambient and built environments have
not issued policies or established pro-
grams to evaluate how their work may
influence diabetes in the U.S. and have
not coordinated their efforts with health-
related agencies working on diabetes pre-
vention and control.

Accumulating evidence links diabetes
to ambient environmental factors such as
air pollution, water contamination, and
chemicals associated with metabolic and
endocrine dysfunction and diabetes (114).
Pollutants and contaminants include 1)
particulate matter and nitrogen oxides in
the air; 2) heavy metals (arsenic, lead, and
uranium) in water; and 3) endocrine-
disrupting chemicals, including polychlori-
nated biphenyls, organochlorine pesticides,
bisphenol A, phthalates, and possibly per-
and polyfluoroalkyl substances present in
food wrappers, clothes, stain-resistant fur-
niture and carpets, personal care products,
and cosmetics (115–117). Differences in ex-
posure to such toxins is an underappreciated
contributor to racial, ethnic, and geographic
disparities in diabetes (118–120).

With respect to the built environment,
area-level attributes such as walkability,
green space, urban sprawl, physical activity
resources, and opportunities for active
transport have also been shown to be de-
terminants of T2D risk and diabetes com-
plications (121–124), operating in part
through differences in levels of physical
activity and sedentariness. In addition,
the built environments with higher con-
centrations of Latinos, African Americans,
American Indians, and low-income indi-
viduals have been shown to be less
health promoting than those of other

groups, a phenomenon that also con-
tributes to disparities in diabetes and its
complications.

The NCCC concluded that all federal
agencies whose work influences the am-
bient (air, water, land, and chemical) and
built environments should modify their
policies, practices, regulations, and fund-
ing decisions to lead to environmental
changes to prevent and control diabetes.
The NCCC’s specific recommendations
are listed in Table 4.

HUD AND IRS: HOUSING POLICY

Homelessness, housing instability, and
poor-quality housing increase the risk
for diabetes (125) and impairs diabetes
management among those with diabe-
tes (126,127). The federal government
influences housing through HUD and
the Internal Revenue Service (IRS). HUD
subsidizes housing through public au-
thority-owned housing (>2 million peo-
ple) and the housing voucher program
(�5 million people) for privately owned
subsidized housing (commonly known
as “Section 8 housing”). However, fewer
than one in five families (17%) eligible
for public or subsidized housing ever re-
ceive these services (128).

IRS manages the Low-Income Housing
Tax Credit Program, which gives tax cred-
its to developers who build low-income,
subsidized, or mixed housing. States use
a process called a Qualified Allocation
Plan (129) to choose which projects re-
ceive the low-income tax credits. This
process scores a project based on a set
of mandatory criteria set up by the IRS
and any supplemental criteria that indi-
vidual states choose to add. Currently,
the mandatory IRS criteria address the
location of the property, characteristics
of the population that will move into the
housing, types of properties existing on
the site, and energy efficiency. However,
there are no health-related attributes
to the IRS criteria.

Housing plays an important role in clini-
cal outcomes. Families that need to spend
>30% of their incomes on housing have
difficulty affording food, medications, and
medical care. A large, randomized trial
sponsored by HUD (Moving to Opportu-
nity) demonstrated that moving families
from public housing in a high-poverty
zone to subsidized housing in a low-
poverty zone is associated with lower
diabetes incidence (130).
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Table 4—NCCC recommendations related to workplace, ambient, and built environments

Agency Recommendation

Department of Labor Expand existing federal protections for mothers in the workplace, including mothers
covered under the Fair Labor Standards Act (non-salaried employees) as well as those
who are not covered under the Fair Labor Standards Act (salaried employees)

Department of Labor Develop and disseminate resources to help employers comply with federal law requiring
them to provide the time and a place for nursing mothers to express breast milk

Department of Labor Implement a monitoring system to ensure that employers are complying with federal law
that requires they implement lactation support programs

HHS, USDA, NIH, Agency for Healthcare Research
and Quality, Center for Medicare & Medicaid
Innovation, other federal agencies

Support community-based and community-informed demonstration projects to 1) identify
and evaluate the impact of effective, evidence-based breastfeeding support
interventions among minority women and women with lower socioeconomic status;
and 2) inform implementation and scaling efforts

HHS Update the 2011 Surgeon General’s Call to Action to Support Breastfeeding to reflect the
current landscape of breastfeeding research and provide updated breastfeeding policy
and program guidance for the new generation of health care providers, public health
officials, women, and families

HHS Enact and adequately fund a Medicaid incentive payment mechanism to incentivize
hospitals and facilities that they provide maternal and newborn services to implement
and demonstrate adherence to evidence-based policies, practices, and procedures
proven effective in both initiating and increasing the duration of breastfeeding (for
example, the Ten Steps to Successful Breastfeeding framework developed by the
World Health Organization)

U.S. Congress Enact national maternity leave legislation to provide mothers with up to 3 months of
paid leave, which has been shown to both increase rates of breastfeeding initiation
and enhance the duration of breastfeeding; the paid leave provided under this
legislation would be distinct from unpaid leave available to employees through the
Family and Medical Leave Act

EPA, other agencies Limit the extent to which federal agency work contributes to individual- and population-
level exposure to environmental pollutants and contaminants associated with diabetes
and/or its complications; the EPA and the National Institute of Environmental Health
Sciences should ensure that environmental protections are in place to limit individual-
level and population-level exposure and implement abatement measures, prioritizing
those exposures that contribute to diabetes-related disparities

All federal agencies, particularly DOT and HUD Modify policies, practices, regulations, and funding decisions related to the built
environment to prevent diabetes and diabetes complications by enhancing increasing
walkability, green space, physical activity resources, and active transport opportunities;
priority should be given to those regions and projects that could mitigate the effects
of unhealthy built environments on diabetes-related disparities

HUD Expand federal housing assistance programs to allow access for more qualifying families, such
that over a 20-year period, all those who qualify can access subsidized or public housing

IRS Incentivize developers to place new housing units in areas of low poverty, as data show that
moving people from areas of high to low poverty favorably affects prevalence of diabetes

IRS Mandate that states include neighborhood health parameters (such as availability of
health care services, transportation, employment opportunities, education
opportunities, food availability, and physical activity resources) in the required IRS
Qualified Allocation Plan criteria

IRS Establish a means to fund or subsidize cost of embedding health services (if needed) in
housing developments to incentivize committing space or employing unused space for
such services in their plans

HUD Broaden implementation of indoor smoke-free policies to include subsidized multiunit
housing, require that multiunit housing adopt smoke-free policies to provide access to
cessation resources, and, in collaboration with the CDC Office on Smoking and Health,
work to align these policies with its related policies in public housing to ensure that
loss of housing is not an unintended consequence

EPA, Environmental Protection Agency; HHS, Department of Health and Human Services.
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Exposure to tobacco smoke elevates
the risk of T2D and dramatically increases
the risk of complications and death among
people with diabetes (131). Diabetes prev-
alence is nearly twice as high among peo-
ple living in public housing (17.6%) as in
the general population (9.4%) (132). Smok-
ing rates and rates of exposure to second-
hand smoke are also higher among people
with diabetes and prediabetes, especially
those who are poor, have limited educa-
tion, and are Black (133–135). To miti-
gate tobacco-related disparities, in July
2018 HUD implemented a mandatory
smoke-free policy (136) applicable to all
public housing authority-owned housing.
However, this policy does not apply to
Section 8 federally subsidized housing,
leaving these residents unprotected from
secondhand smoke. Expanding HUD’s
smoke-free policy to all federally subsi-
dized housing units could have popula-
tion-level benefits by reducing diabetes
incidence, diabetes-related complica-
tions, and diabetes-related deaths.

The NCCC concluded that, to reduce
T2D incidence and diabetes complications,
housing opportunities for low-income indi-
viduals and families need to be expanded,
and that such individuals and families
should be housed in health-promoting en-
vironments. The NCCC’s specific recom-
mendations are listed in Table 4.

NIH, CDC, USDA, AND OTHER
FEDERAL AGENCIES: RESEARCH TO
INFORM POPULATION-LEVEL
DIABETES PREVENTION AND
CONTROL

It has been nearly 50 years since Congress
passed the National Diabetes Research
and Education Act (137) to coordinate and
expand the government’s research and
prevention efforts related to diabetes. This
law mandated that the NIH establish a Na-
tional Commission on Diabetes to develop
a long-range plan to combat diabetes
(138), with an emphasis on creating a co-
ordinated, interdisciplinary research pro-
gram. The plan and subsequent action led

to a world-class research program that has
resulted in a deeper understanding of the
epidemiology of diabetes, discoveries of di-
abetes causes and its complications, and
substantial advances in clinical prevention
and treatment. This research has focused
on understanding the basic biology of dia-
betes and its complications and interven-
ing at the individual patient level in clinical
settings. More recently, the NIH, through
the Diabetes Mellitus Interagency Coordi-
nating Committee, updated its strategic
plan to guide diabetes-related basic, clini-
cal, and translational research and nutri-
tion research (139). These investments
have helped advance the field and have in-
formed and improved the clinical preven-
tion and care of individuals at risk for or
with diabetes.

However, since the National Commis-
sion on Diabetes issued its report in
1975, our understanding of the diabetes
epidemic has evolved. Now there is a
greater appreciation of the interactions be-
tween social and environmental conditions,

Table 5—NCCC recommendations related to population-level research

Agency Recommendation

HHS (NIH and CDC) Support large-scale natural experiment research, including cost-effectiveness analysis, to inform
the evidence base related to social and environmental policies that prevent and control type 2
diabetes; special focus should be paid to “health-in-all policies” types of interventions relevant to
non–health agency activities and other public health (nonclinical) interventions

HHS (Centers for Medicare & Medicaid
Innovation) or alternative federal entity

Support demonstration projects in collaboration with non–health agencies related to influencing
social determinants of health and reducing diabetes risk and diabetes control and
complications (for example, USDA SNAP interventions, HUD housing interventions, EPA fresh
water interventions, and DOT walkability interventions)

HHS (NIH and CDC), USDA, DOT, HUD Investments in research training need to be made to enhance the workforce skilled in the
competencies needed to carry out health impact assessments and related simulation work

HHS (NIH) Expand the NIH initiative on precision nutrition to 1) include clinical trials that can inform
critical population health questions related to which foods, beverages, ingredients, and
additives promote/prevent the development of type 2 diabetes; 2) include studies of
communication interventions and (counter)marketing practices to inform which practices
work best for which subpopulations with respect to changing dietary patterns to prevent
type 2 diabetes and which practices elevate diabetes risk; and 3) broaden the definition of
“precision” to go beyond targeting the individual to include targeting cultural and geographic
entities (neighborhoods)

HHS (NIH) and USDA Encourage that nutrition and metabolic research accurately quantify water intake and use this
information to better study the associations between water consumption and health across
the life span; USDA should develop methods to incorporate water consumption into USDA
Food Patterns (water is a beverage that currently is not a contributor to USDA food groups
or subgroups)

HHS (NIH) Support research (in collaboration with other agencies) to better understand the role of 1)
exposures related to environmental pollutants, toxins, contaminants, unclean water, and
endocrine-disrupting chemicals on metabolic function and diabetes risk; and 2) life course
trauma (including interpersonal violence, discrimination, racism, and disability) on metabolic
function and diabetes risk and associated interventions to reduce exposure to such trauma
and/or mitigate the effects of trauma on diabetes outcomes

HHS, Department of Health and Human Services.
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stress, and health behaviors and diabetes
incidence, diabetes complications, and
health disparities. The population-level
burden of T2D is, however, a conse-
quence of the unhealthy social and en-
vironmental conditions prevalent in U.S.
society. There is an urgent need to lever-
age and coordinate research across a
range of federal non–health-related de-
partments and agencies to answer criti-
cal questions related to the social and
environmental drivers of diabetes and
the effects of social and environmental
policy changes and related interventions
on diabetes and its outcomes. Resultant
discoveries have the potential to benefit
not only those at risk for and with dia-
betes but also the general public. Such
research will also help ensure that clini-
cians can provide high-quality, integrated
clinical care and that people with diabetes
can successfully self-manage diabetes.
The NCCC concluded that federal in-

vestments in research and discoveries are
needed to generate population-level ben-
efits in the prevention and control of
T2D, with a particular focus on elucidat-
ing and changing the social and environ-
mental conditions associated with greater
risk of diabetes and its complications. The
NCCC’s specific recommendations are listed
in Table 5.

CONCLUSIONS

The NCCC’s guiding socioecological frame-
work (Fig. 1) (9,10), and the popula-
tion-level recommendations that flowed
from this framework, represent a major
shift in how the federal government can
address the diabetes epidemic. While
adopting these recommendations could
significantly reduce diabetes incidence,
complications, and costs in the U.S., sub-
stantial political resolve will be needed to
translate recommendations into policy.
Some of the NCCC recommendations
would require new legislation; others,
however, require only administrative ac-
tion (e.g., rulemaking) at the level of the
agency or department.
How clinicians and public health experts

understand the diabetes epidemic has
evolved since the last federal diabetes re-
port was issued in 1975. In part due to the
COVID-19 pandemic, the critical impor-
tance of unhealthy social and environmen-
tal conditions in influencing the burden
and distribution of disease is now widely
acknowledged. As a result, we believe that

policymakers and more Americans are rec-
ognizing how favorable social and environ-
mental conditions promote health, and
many have begun to reckon with the con-
sequences of the nation’s failure to imple-
ment an all-of-government approach to
disease prevention and control. Of note, a
substantial number of the NCCC’s popula-
tion-wide recommendations would also
generate broad public health benefit be-
yond diabetes (e.g., cardiovascular disease,
obesity, asthma, and communicable dis-
ease). By recommending a health-in-all-
policies and an equity-based approach to
governance, the NCCC Report to Congress
and the Secretary of Health and Human
Services has the potential to contribute to
meaningful change across the diabetes
continuum and beyond.
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120. Lê-Scherban F, Ballester L, Castro JC, et al.
Identifying neighborhood characteristics associated
with diabetes and hypertension control in an urban
African-American population using geo-linked
electronic health records. Prev Med Rep 2019;
15:100953
121. Amuda AT, Berkowitz SA. Diabetes and the
built environment: evidence and policies. Curr
Diab Rep 2019;19:35
122. Booth GL, Creatore MI, Moineddin R, et al.
Unwalkable neighborhoods, poverty, and the risk
of diabetes among recent immigrants to Canada
compared with long-term residents. Diabetes
Care 2013;36:302–308
123. Sundquist K, Eriksson U, Mezuk B, Ohlsson
H. Neighborhood walkability, deprivation and
incidence of type 2 diabetes: a population-based
study on 512,061 Swedish adults. Health Place
2015;31:24–30
124. Fazli GS, Moineddin R, Chu A, Bierman AS,
Booth GL. Neighborhood walkability and pre-
diabetes incidence in a multiethnic population.
BMJ Open Diabetes Res Care 2020;8:1
125. Schootman M, Andresen EM,Wolinsky FD,
et al. The effect of adverse housing and neighbor-
hood conditions on the development of diabetes
mellitus among middle-aged African Americans.
Am J Epidemiol 2007;166:379–387
126. Vijayaraghavan M, Jacobs EA, Seligman H,
Fernandez A. The association between housing
instability, food insecurity, and diabetes self-
efficacy in low-income adults. J Health Care Poor
Underserved 2011;22:1279–1291
127. Axon RN, Gebregziabher M, Dismuke CE,
et al. Differential impact of homelessness on
glycemic control in veterans with type 2 diabetes
mellitus. J Gen InternMed 2016;31:1331–1337
128. Center on Budget and Policy Priorities.
Federal Rental Assistance Fact Sheets.Washington,
DC, Center on Budget and Policy Priorities. Ac-

cessed 8 February 2022. Available from https://
www.cbpp.org/research/housing/federal-rental-
assistance-fact-sheets#US
129. Gramlich E. Qualified Allocation Plan
Advocates’ Guide. national Low Income Housing
Coalition. Accessed 8 February 2022. Available
from https://bit.ly/XoOL2b
130. Ludwig J, Sanbonmatsu L, Gennetian L,
et al. Neighborhoods, obesity, and diabetes—a
randomized social experiment. N Engl J Med
2011;365:1509–1519
131. Karter AJ, Stevens MR, Gregg EW, et al.
Educational disparities in rates of smoking among
diabetic adults: the translating research into
action for diabetes study. Am J Public Health
2008;98:365–370
132. National Center for Health in Public
Housing. Diabetes. Alexandria, VA, National Center
for Health in Public Housing. Accessed 8 February
2022. Available from https://nchph.org/diabetes/
133. Centers for Disease Control and Prevention.
Cigarette Smoking and Tobacco Use Among
People of Low Socioeconomic Status. Atlanta, GA,
Centers for Disease Control and Prevention.
Accessed 8 February 2022. Available from https://
www.cdc.gov/tobacco/disparities/low-ses/index.htm
134. Garrett BE, Martell BN, Caraballo RS, King
BA. Socioeconomic differences in cigarette smo-
king among sociodemographic groups. Prev
Chronic Dis 2019;16:E74
135. Shastri SS, Talluri R, Shete S. Disparities in
secondhand smoke exposure in the United
States: National Health and Nutrition Exami-
nation Survey 2011-2018. JAMA Intern Med
2021;181:134–137
136. U.S. Department of Housing and Urban
Development. Smoke-Free Public Housing.
August. Washington, DC, U.S. Department of
Housing and Urban Development, 2021. Available
fromhttps://www.hud.gov/smokefreepublichousing
137. United States Code. Interagency coordinating
committees. Title 42, Sec. 285c–3.Washington, DC.
Accessed 8 February 2022. Available from https://
www.law.cornell.edu/uscode/text/42/285c-3
138. Department of Health Education and
Welfare. Report of the National Commission
on Diabetes. Vol. 4. Washington, DC, Department
of Health Education andWelfare, 1976
139. Division of Program Coordination, Planning,
and Strategic Initiatives. 2020-2030 Strategic Plan
for NIH Nutrition Research. Bethesda, MD,
Division of Program Coordination, Planning,
and Strategic Initiatives. Accessed 8 February
2022. Available from https://dpcpsi.nih.gov/
onr/strategic-plan

e38 National Clinical Care Commission Report to Congress Diabetes Care Volume 46, February 2023

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/46/2/e24/696748/dc220619.pdf by guest on 03 April 2024

https://www.cdc.gov/breastfeeding/data/mpinc/index.htm
https://www.cdc.gov/breastfeeding/data/mpinc/index.htm
https://www.cdc.gov/breastfeeding/data/mpinc/national-report.html
https://www.cdc.gov/breastfeeding/data/mpinc/national-report.html
https://shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Pages/Benefits19.aspx?_ga=2.87795729.800167855.1593173959-888074358.1591795577
https://shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Pages/Benefits19.aspx?_ga=2.87795729.800167855.1593173959-888074358.1591795577
https://shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Pages/Benefits19.aspx?_ga=2.87795729.800167855.1593173959-888074358.1591795577
https://shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Pages/Benefits19.aspx?_ga=2.87795729.800167855.1593173959-888074358.1591795577
https://shrm.org/hr-today/trends-and-forecasting/research-and-surveys/Pages/Benefits19.aspx?_ga=2.87795729.800167855.1593173959-888074358.1591795577
https://www.cbpp.org/research/housing/federal-rental-assistance-fact-sheets#US
https://www.cbpp.org/research/housing/federal-rental-assistance-fact-sheets#US
https://www.cbpp.org/research/housing/federal-rental-assistance-fact-sheets#US
https://bit.ly/XoOL2b
https://nchph.org/diabetes/
https://www.cdc.gov/tobacco/disparities/low-ses/index.htm
https://www.cdc.gov/tobacco/disparities/low-ses/index.htm
https://www.hud.gov/smokefreepublichousing
https://www.law.cornell.edu/uscode/text/42/285c-3
https://www.law.cornell.edu/uscode/text/42/285c-3
https://dpcpsi.nih.gov/onr/strategic-plan
https://dpcpsi.nih.gov/onr/strategic-plan

