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▪ Understand the link between food insecurity and diabetes and 

its implications for diabetes treatment and management

▪ Describe the rationale behind screening for food insecurity in 

the clinical setting

▪ Describe the range of interventions and policies that exist for 

addressing food insecurity and diabetes

Objectives



Background



Food insecurity

▪ Household-level economic and social condition of limited or uncertain 
access to adequate food

Food security

▪ Access by all people at all times to enough food for an active, healthy 
life

United States Department of Agriculture (USDA)

What is food security?



Food security in the US
44.2 million people lived in a food insecure household in 2022



Food insecurity rates increased across all groups



Center on Budget and Policy Priorities





Seligman HK, Berkowitz SA. Aligning Programs and Policies to Support Food Security and Public Health Goals in the United States. Annu 

Rev Public Health. 2019;40:319-337.

▪ Eating low-cost, energy dense foods

▪ Skipping or cutting size of meals

▪ Reduced variety of foods

▪ Binge eating when food is available

▪ Eating expired or spoiled food

Coping Strategies



https://www.usda.gov/nutrition-security

Nutrition Security

http://www.usda.gov/nutrition-security


Food insecurity and diabetes



Johnson, Palakshappa, Basu, Seligman, & Berkowitz. Health Services Research, 2021.

Bidirectional relationship between food insecurity 

and poor health



Walker RJ, Grusnick J, Garacci E, Mendez C, Egede LE. Trends in Food Insecurity in the USA 

for Individuals with Prediabetes, Undiagnosed Diabetes, and Diagnosed Diabetes. J Gen  

Intern Med. 2019;34(1):33-35. doi:10.1007/s11606-018-4651-z

Trends in food 

insecurity among 

pre-diabetic & 

diabetic populations



Food insecure individuals are greater risk for:

▪ Developing pre-diabetes and diabetes

▪ Worse glycemic control and more diabetes complications

- Higher HbA1c (0.6 percentage points)

- Risk of hypoglycemia

▪ Other cardiometabolic conditions: overweight/obesity (especially for women), 

HTN, CKD, CHF, stroke, and CHD

▪ Food insecurity rates highest among those with more severe diabetes (on 

insulin, eye or kidney complications)

Food insecurity & diabetes



Tait, C. A., et al. (2018). "The association between food insecurity and incident type 2 diabetes in Canada: A population-based cohort study." PloS one

13(5): e0195962.

Food insecurity is associated with increased risk of 

developing diabetes



Food Secure Food Insecure

HbA1c >7% Adjusted RR

(NHANES, known 49% 70% 1.35 (1.05-

diabetics <200% FPL) 1.74)

Mean HbA1c (ICHC, 

n=711)
8.1% 8.5% p=0.007

Mean HbA1c (MFFH, 

n=621)
8.0% 8.4% p=0.01

Seligman, J Nutrition, 2010; Seligman, Diabetes Care, 2012; Lyles, Diabetes Care, 2013.

Food insecure adults with diabetes have higher 

average blood sugars



Berkowitz, Seligman, and Basu. JAMA Int Med, 2018.



NHIS-MEPS data adjusted for: age, age squared, gender, race/ethnicity, education, income, rural residence, and insurance.

Berkowitz, Basu, and Seligman. Health Services Research: 2017.
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• Nutritional

• Mental health

• Behavioral

Mechanisms linking food insecurity to diabetes

Levi R, Bleich S, Seligman HK; Food Insecurity and Diabetes: Overview of Intersections and Potential Dual Solutions. 

Diabetes Care 1 September 2023; 46 (9): 1599–1608. https://doi.org/10.2337/dci23-0002



Nutritional
Lower diet quality

Consumer fewer fruits 

and vegetables

More low quality, energy 

dense foods

Mental Health
Anxiety/stress 

Depression 

Substance abuse

Behavioral
Treatment non- 

adherence

Postponing care 

Missed clinic visits

Mechanisms linking food insecurity to diabetes



Relation Between the Energy Density of Selected 

Foods and Energy Costs ($/MJ)

Monsivais P, Drewnowski A. The rising cost of low-energy-density foods. J Am Diet Assoc. 2007;107(12):2071-2076. doi:10.1016/j.jada.2007.09.009



Food 
Adequacy

Food 
Shortage

HYPOGLYCEMIA HYPERGLYCEMIA

Avoidance of food waste 

Binging

Shifts to energy-dense foods

Skipped meals 

Reduced caloric intake

Seligman HK, Schillinger D. N Engl J Med 2010;363:6-9.

Compensatory Strategies



Seligman HK et al. Health Aff 2014;33:116-123

N
u

m
b

er
 o

f 
ad

m
is

si
o

n
s 

fo
r 

lo
w

 b
lo

o
d

 s
u

ga
r,

p
er

 1
0

0
,0

0
0

 t
o

ta
l a

d
m

is
si

o
n

s

Admissions for Hypoglycemia Increase by 27% in 

Last Week of the Month for Low-Income Population





Nutritional
Lower diet quality

Consumer fewer fruits and 
vegetables

More low quality, energy 
dense foods

Mental Health
Anxiety/stress 

Depression 

Substance abuse

Behavioral
Treatment non-adherence 

Postponing care 

Missed clinic visits

Mechanisms linking food insecurity to diabetes
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What Interventions Might Target Both 
Food Insecurity and Diabetes?



Meeting Individual Social Needs Falls Short Of Addressing Social Determinants Of Health, Health Affairs Blog, January 16, 2019. DOI: 

10.1377/hblog20190115.234942



• Living situation

• Transportation

• Utilities

• Family and social support

• Education

• Employment and income

• Food

Health Related Social Needs



Identification 
of food 

insecurity by 
positive 

clinical screen

Referral to 
someone who 
can make a 

connection to 
a program

Enrollment in on- 
site, community, 
or federal food 

program

Improved diet 
quality, food 
security, and 

clinical 
satisfaction

Improvement 
of health and 

utilization 
outcomes

Identifying food insecurity in the clinical setting



1. Within the past 12 months we worried whether our food 

would run out before we got money to buy more.

2. Within the past 12 months the food we bought just 

didn’t last and we didn’t have money to get more.

Often or sometimes true to EITHER question suggests 

food insecurity (97% sensitivity, 83% specificity)

Hager, Pediatrics, 2010 

Gundersen & Seligman, PHN, 2017

Standardized Clinical Measurement: Hunger Vital Sign



Barriers to Implementation

• Data sharing between health system and CBO

• Staff capacity/time

• Lack of tracking infrastructure

• CBO capacity to provide food how, when, where 

and at the price that healthcare desires

• Fragmentation of the ecosystem outside of

healthcare





Best practices in HVS administration



▪ Charitable food system

▪ Food pantries, food shelves

▪ Congregate meal sites or soup kitchens

▪ “Food is medicine” programs

▪ Federal nutrition programs

▪ WIC (Special Supplemental Nutrition Program for Women, 

Infants and Children)

▪ SNAP (Supplemental Nutrition Assistance Program)

Range of interventions available to address food insecurity



Food is Medicine

▪ Integration of specific food and nutrition 

interventions in, or in close collaboration with, the 

health care system
▪ Medically-Tailored Meals

▪ Medically-Tailored Groceries

▪ Produce Prescriptions

▪ On-site interventions

▪ Target population: individuals with or at high risk 

for serious health conditions
▪ Often prioritizes people with or at high risk of food 

insecurity



Clinical Screen 
for Food 

Insecurity

“On-Site” 
Programs

Food pantry in 
clinic

Mobile food 
distribution in 

clinic

SNAP
enrollment 
assistance

Community 
Programs

MTM’s/MTG’s

Food Pantry

Produce 
Prescriptions

Federal
Nutrition 
Programs

SNAP

WIC

Numerous 
Others

Food Is 
Medicine
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Spectrum of FIM Programs
From the perspective of health care

MTM=Medically Tailored 
Meals

MTG=Medically Tailored 
Groceries

SNAP=Supplemental Nutrition 
Assistance Program



Spectrum of FIM Programs

Mozaffarian, D., Blanck, H.M., Garfield, K.M. et al. A Food is Medicine approach to achieve nutrition security and improve health. Nat 

Med 28, 2238–2240 (2022). https://doi.org/10.1038/s41591-022-02027-3



Medically Tailored Meals

▪ Fully prepared meals designed by a RDN
▪ Provides patients with 50-100% of their nutritional needs (10-21 weekly meals)

▪ Duration varies: 4 weeks - 6 months

▪ Suitable for populations with the highest burden of disability and illness
▪ Typically patients severe, complex chronic conditions that limit ADL’s and cause 

high burdens of disability, illness, and health care utilization

▪ Relatively strong evidence suggests these interventions can lower hospital, 

emergency and nursing home admissions and health care costs
▪ Studies also show improvements in diet quality, diabetes distress and improved 

ability to manage diabetes

▪ Relatively high cost



Medically Tailored Groceries

▪ Healthy food boxes or food packages

▪ “Dose” (pounds of food) and duration vary

▪ Lower cost of service than medically tailored meals

▪ Target population: typically patients with diet-related health condition, but can 

cook and prepare food
▪ Often also low income/food insecure

▪ Fewer studies
▪ Improved food security, but inconsistent evidence of health outcomes
▪ Studies of diabetes appropriate food boxes demonstrate improvements in fruit and vegetable 

intake, food security, food-medication trade offs, inconsistent findings for HbA1c



Produce Prescriptions

▪ Typically provided as paper voucher or via electronic (restricted spend) card
▪ Vouchers can be used to purchase produce at participating vendors, can range from farmers’ 

markets, mid-sized grocery stores/corner stores to national chains

▪ “Dose” (e.g., benefit amount) and duration vary

▪ Target population: typically individuals with at least one diet sensitive chronic disease
▪ Also often prioritizes individuals who are low-income and/or food insecure

▪ Growing national momentum
▪ USDA GusNIP

▪ Veterans Affairs and Indian Health Services pilots

▪ State and local programs across the US

▪ Moderate, but rapidly building evidence base
• Improved dietary intake, food security

• Some evidence to show improvements in BMI and HbA1c
• Modeling studies show substantial downstream impacts on health outcomes and health care 

costs

• Lower cost of service



Modeling studies show potential impact of 

FIM programs





Reduces food 

insecurity by 20-30%



SNAP Participation

In 2021, SNAP served more than 

41 million people in the US









Higher benefits associated with better outcomes



• Among food insecure older adults, receipt of SNAP was 
associated with lower risk of poor glucose control

• Decrease in medication nonadherence among older adults

• Fewer hospitalizations, shorter length-of-stay, and decreased 
nursing home admissions

• Lower health care expenditures

• Decreased nursing home admissions

• Receipt of SNAP during childhood is associated with 
reductions in metabolic syndrome later in life

SNAP and health outcomes





NASEM Health Care System Activities that 
Strengthen Social Care Integration: 5 A’s

Alignment Advocacy

Adjustment Assistance

Awareness

Activities 

focused on 

individuals

Activities 

focused on 

communities



A Vision for the Future
5A’sforFoodSecurity

Awareness

Adjustment 
(Social Risk- 

Informed Care)

Assistance 
(Social Risk- 

Targeted Care)

Alignment & 
Investment

Advocacy

• Screen patients for food insecurity

• Adjust insulin doses to avoid low blood sugar 
when food budgets run low

• Enroll patients in FIM programs

• Co-locate food programs in clinical settings

• Partner with local CBO

• Share data about health disparities with food 
security community organization

• Advocate for streamlined enrollment into SNAP

Adapted from: SIREN (Laura Gottlieb)



Conclusions

• Food and nutrition security are common and increase risk for diabetes
• Tremendous momentum toward implementing FIM programs across the US

• Good evidence that programs can impact fruit and vegetable intake and food 
security

• Less consistent evidence about their impact on health

• More high quality studies needed to understand how to design these 
programs for different populations

• Policy and practice efforts needed to scale and sustain these programs



Thank you! Questions?
Ronli.levi@ucsf.edu

mailto:Ronli.levi@ucsf.edu


To Receive Your CE Certificate

• Look for an email from Villanova MCNER containing a link to an evaluation. 
The email will be sent to the email address you used to register for the 
webinar. 

      If you do not see the evaluation, look in your spam folder. 

• Complete the evaluation soon after receiving it. It will expire after 3 weeks.

• Nurses must complete the evaluation before receiving the  CE certificate. RDs 
must at the minimum provide CDR number on evaluation. 

• Certificate will be sent to you upon completion of the evaluation.



MCNER Upcoming Events 

Webinar Series:

12/13/23. 12-1PM ET. Psychological Considerations in 
the Dietary Management of DGBI (Disorders of Gut-
Brain Interaction)
Presented by Laurie Keefer, PhD.

→Register on MacDonald Center for Nutrition 
Education and Research website 

66



• 8 part online module series for health professionals (January-May, 2024)

• Most up to date information and insights on wide range of topics

• Ketogenic and anti-diet approaches, Pediatric weight management, Ultraprocessed 

foods and cognition, latest guidelines heart healthy eating, Rethinking dietary 

restrictions in chronic kidney disease and others! 

• Register for 1 or all 8 sessions.

• Each session worth 1-1.5 CPEU or contact hour (CH) depending on length

More info coming soon on MCNER website!



Q&A

Moderator: 
Lisa Diewald, MS, RDN, LDN

mcner@villanova.edu
     

If you are an RD or RDN and have any questions or concerns about this continuing education activity, 

you may contact CDR directly at QualityCPE@eatright.org.
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