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FOOD INSECURITY: DEFINITIONS, 
MEASUREMENT, AND INTERVENTIONS

Victoria L. Mayer, MD, MS
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Definitions
• Food security

– “access at all times to enough food for an active, 
healthy life” (1)

• Food insecurity
– “whenever the availability of nutritionally adequate and 

safe foods or the ability to acquire acceptable food in 
socially acceptable ways is limited or uncertain” (2)

– “household-level economic and social condition of 
limited ability to acquire adequate food” (3)

• Hunger
– “an individual-level physiological condition that may 

result from food insecurity” (3)
– “the sensation caused by involuntary lack of food” (4) 

5

(1) Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security in the United States in 2015 [Internet].  United States Department of 
Agriculture, Economic Research Service; 2016.

(2) Life Sciences Research Office, Federation of American Societies for Experimental Biology. Core indicators of nutritional state for difficult-to-sample 
populations. J Nutr. 1990;120(Suppl 11):1559-600. 

(3) Coleman-Jensen, A and Smith, MD. What is very low food security and who experiences it? USDA, Economic Research Service; 2016.
(4) Hager ER, Quigg AM, Black MM, Coleman SM, Heeren T, Rose-Jacobs R, et al. Development and validity of a 2-item screen to identify families at risk for 

food insecurity. Pediatrics. 2010;126(1):e26-32.



Measurement of Food Insecurity
• United States Department of Agriculture (USDA) 

has published information yearly since 1995
• Survey funded by the Economic Research 

Service (ERS) and conducted by the US Census 
Bureau

• Representative sample of US population
• Survey developed and extensively tested by 

experts from academia, government, and the 
private sector
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Measurement
• USDA Household 
Food Security Survey

• Food secure versus 
food insecure (low 
food security or very 
low food security)
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Food Insecurity in the U.S.: 2015
Prevalence of food insecurity in 2015

(low and very low food security)

8Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security in the United States in 2015 [Internet].  United States Department of Agriculture, 
Economic Research Service; 2016.



Food Insecurity in the U.S.

*Any time during 
the year.

*

*

9Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security in the United States in 2015 [Internet].  United States Department of Agriculture, 
Economic Research Service; 2016.



Food Insecurity in the U.S.

10
Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security in the United States in 2015 [Internet].  United States 
Department of Agriculture, 
Economic Research Service; 2016.



Food Insecurity 
Rates are Higher 
in Some Groups 
Than Others

Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security
in the United States in 2015 [Internet].  United States Department of Agriculture, 
Economic Research Service; 2016. 11



Food 
Insecurity 
at the 
County 
Level

Map the Meal Gap 2016. Feeding America. Available at: map.feedingamerica.org 12



Food Insecurity an

 

d Hunger: From the 
Perspective of Those Who Experienc

 

e It
• Witnesses to Hunger (5,6)

– Started in 2008 in Philadelphia
– Research and advocacy project
– Partnered with mothers and caregivers of

young children who have experienced
hunger and poverty

– Photographs and stories
• A Place at the Table (7)

– 2012 documentary on hunger in the US
– Website has resources for community

screenings, social media tools, hunger
resources and fact sheets

“ A Place at the Table”  Theatrical Discussion Guide 

ABOUT THIS GUIDE 

This guide is designed for people who want to use the documentary A Place at the 

Table as a springboard for meaningful discussion and action to address the urgency of 

hunger in the United States.

 

!

“Hunger: It’s right here in the 
United States. It could be right 
next door and you would 
never know because people 
are too afraid to talk about it.”

-Barbie Izquierdo
(5) Chilton M, Rabinowich J, Council C, Breaux J. Witnesses to hunger: participation through photovoice to ensure the right to food. Health and
human rights. 2009;11(1):73-85. 
(6) http://www.centerforhungerfreecommunities.org/our-projects/witnesses-hunger
(7) http://www.takepart.com/place-at-the-table/
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http://www.centerforhungerfreecommunities.org/our-projects/witnesses-hunger
http://www.takepart.com/place-at-the-table/


Responses to Food Insecurity: SNAP
• SNAP = Supplemental Nutrition Assistance Program

– Formerly called the Food Stamp Program
– Provides eligible families with funds to purchase food
– Aims: alleviate hunger and improve the nutrition and health 

of low-income people
– Eligibility:

• Most households with gross income less than 130 percent of the 
federal poverty level (FPL)

• Other income, assets, and cost-of-living criteria also used
• Households may also qualify if some or all members participate 

in TANF or SSI, or general assistance 14



Responses: SNAP in 2015
• Nearly 2/3 of participants are children, elderly, or 

had disabilities
• 44% of participants lived in households with 

earnings (e.g., had jobs)
• Average household income 59% of the poverty 

line

Characteristics of Supplemental Nutrition Assistance Program Households: Fiscal Year 2015 (Summary) [Internet].  United States Department of 
Agriculture, Food and Nutrition Service; 2016. 15



Responses to Food Insecurity: WIC
• WIC = Special Supplemental Nutrition Program for 

Women, Infants, and Children
– Federal grants to states for providing supplemental, 

nutrient rich foods, health care referral, and nutrition 
education to:

• Low-income pregnant, breastfeeding, and non-breastfeeding 
postpartum women

• Infants and children up to age five found to be at nutritional risk
– Most states also include vouchers through WIC’s Farmers’ 

Market Nutrition Program
– Eligibility: households with income at or below 185 percent 

FPL with a child age 0-5 and a pregnant or postpartum 
woman

16



Responses: 
WIC
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Responses to Food Insecurity 
• School Meals Program

– National School Lunch Program, 
the School Breakfast Program, 
Fresh Fruit and Vegetable 
Program, Special Milk Program

• Summer Food Service 
Program 

• Child and Adult Care Food 
Program 

• Food distribution
18



Responses: Community-Based Food
and Nutrition Assistance

 

• Types: 
– Food pantries, food banks, churches
– Soup kitchens

• Sources of food:
– Local resources
– Supplemented by the USDA through The 

Emergency Food Assistance Program (TEFAP)
– 2015: TEFAP supplied 864 million pounds of 

commodities to community emergency food 
providers

19



Responses: Nutritional Information
Program Information Web Site
WIC WIC food packages https://www.fns.usda.gov/wic/final-rule-revisions-wic-food-packages

State agency WIC-approved 
food lists for food packages

https://www.fns.usda.gov/wic/links-state-agency-wic-approved-food-
lists

SNAP Eligible food items https://www.fns.usda.gov/snap/eligible-food-items

SNAP-Ed resources https://snaped.fns.usda.gov/

National School 
Lunch and 
National School 
Breakfast 
Programs

Nutritional standards for 
school lunches and 
breakfasts

https://www.fns.usda.gov/school-meals/nutrition-standards-school-
meals

Child and Adult
Food Program

Meal patterns for infants, 
children, and adults

https://www.fns.usda.gov/cacfp/meals-and-snacks

Summer Food 
Service Program

Finding summer meal 
programs in the community 
and meal content

https://www.fns.usda.gov/sfsp/summer-food-service-program

Adapted from: Promoting Food Security for All Children. Pediatrics. 2015 Nov;136(5):e1431-8.20

https://www.fns.usda.gov/wic/final-rule-revisions-wic-food-packages
https://www.fns.usda.gov/wic/links-state-agency-wic-approved-food-lists
https://www.fns.usda.gov/snap/eligible-food-items
https://snaped.fns.usda.gov/
https://www.fns.usda.gov/school-meals/nutrition-standards-school-meals
https://www.fns.usda.gov/cacfp/meals-and-snacks
https://www.fns.usda.gov/sfsp/summer-food-service-program


Innovative Responses
• Incentives for SNAP participants to purchase 

healthy items (8)
• Food “prescription” programs

(8) Gordon, E, Dawkins-Lyn, N, Hogan-Yarbro, R, Karpyn, A, Weiss, S, Cash, S. Approaches for promoting healthy food
purchases by SNAP participants [Internet].  United States
Department of Agriculture, Food and Nutrition Service, Office of Policy Support; 2014. 
Available from: https://fns-prod.azureedge.net/sites/default/files/ICF-IHC-Final-Report-0714.pdf.
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Knowledge Check
Food insecurity in individuals with diabetes has 
been associated with:

a) hyperglycemia
b) hypoglycemic episodes
c) both
d) none

22
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• Energy-dense foods (refined grains, added 
sugars, fats) cheaper than nutrient-dense foods

• Lower quality diets are less expensive in general 
(9,10)

• Food insecurity associated with lower-quality 
diets, lower produce intake, and fewer healthy 
eating habits (11,12)

(9) Darmon N, Drewnowski A. Contribution of food prices and diet cost to socioeconomic disparities in diet quality and health: a systematic review and analysis. 
Nutrition reviews. 2015 Oct;73(10):643-60.
(10) Drewnowski A. The cost of US foods as related to their nutritive value. Am J Clin Nutr. 2010 Nov;92(5):1181-8.
(11) Berkowitz SA, Gao X, Tucker KL. Food-Insecure Dietary Patterns Are Associated With Poor Longitudinal Glycemic Control in Diabetes: Results From the Boston Puerto 
Rican Health Study. Diabetes Care. 2014;37(9):2587-92. 
(12) Morales ME, Berkowitz SA. The Relationship Between Food Insecurity, Dietary Patterns, and Obesity. Current Nutrition Reports. 2016;5(1):54-60. 

Food Insecurity and Diet

24



Food Insecurity and Diabetes
• Associated with diabetes (13)
• Among those with diabetes, association between 

food insecurity and:
– Higher risk of poor glucose control, hyperglycemia 

(14,15)
– More hypoglycemic episodes (16)

(13) Seligman HK, Bindman AB, Vittinghoff E, Kanaya AM, Kushel MB. Food insecurity is associated with diabetes mellitus: results from the National Health Examination and 
Nutrition Examination Survey (NHANES) 1999-2002. J Gen Intern Med. 2007;22(7):1018-23.
(14) Seligman HK, Jacobs EA, Lopez A, Tschann J, Fernandez A. Food insecurity and glycemic control among low-income patients with type 2 diabetes. 
Diabetes Care. 2012;35(2):233-8. 
(15) Mayer VL, McDonough K, Seligman H, Mitra N, Long JA. Food insecurity, coping strategies and glucose control in low-income patients with diabetes. Public health 
nutrition. 2015:1-9. Epub 2015/09/04. 
(16) Seligman HK, Jacobs EA, Lopez A, Sarkar U, Tschann J, Fernandez A. Food insecurity and hypoglycemia among safety net patients with diabetes. Archives of 
internal medicine. 2011;171(13):1204-6. 25



Screening for Food Insecurity in 
Health Systems
• Recommended by the American Academy of Pediatrics 

(AAP) (17)
• Recommendation from the American Diabetes Association 

(ADA) (18)
• Increasing focus on population health

– Health systems/policy interest in addressing social 
determinants as a way to improve outcomes and reduce costs

• Multiple health institutions across the country instituting 
various screening measures

(17) Promoting Food Security for All Children. Pediatrics. 2015 Nov;136(5):e1431-8.
(18) Promoting Health and Reducing Disparities in Populations. Diabetes Care. 2017 Jan;40(Suppl 1):S6-s10.
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AAP Policy Recommendations for 
Pediatricians: November 2015
• 2-Question screening tool (19)
• Familiarize yourself with referral mechanisms 
• Awareness of nutritional content of food offered in supplemental 

programs
• Awareness of associated vulnerabilities and risks with food-

insecure households 
• Educate medical students and residents 
• Advocacy: Promote access/funding of programs (WIC, SNAP)
• Research to optimize access to high-quality, nutritious food
(19) Hager ER, Quigg AM, Black MM, Coleman SM, Heeren T, Rose-Jacobs R, et al. Development and validity of a 
2-item screen to identify families at risk for food insecurity. Pediatrics. 2010;126(1):e26-32. 27



2-Question Screen Recommended 
by AAP

28

• Within the past 12 mos, I/we worried whether 
my/our food would run out before I/we got money 
to buy more. (Yes or No)

• Within the past 12 mos, the food I/we bought just 
didn’t last and I/we didn’t have money to get more. 
(Yes or No)



ADA Standards of Medical Care for Diabetes –
2017 - “Tailoring Treatment to Reduce Disparities”

• “Providers should assess social context, including potential 
food insecurity, housing stability, and financial barriers, and 
apply that information to treatment decisions.” 

• “Patients should be referred to local community resources 
when available.”

• “Providers should recognize that FI complicates diabetes 
management and seek local resources that can help patients 
and the parents of patients with diabetes to more regularly 
obtain nutritious food.” 

• Consider risks of hypoglycemia in medication decisions
29



Finding Resources Near You

USDA National Hunger Clearinghouse Database of 
Emergency Food Site: 

30

https://nhc.fns.usda.gov/nhc/national-hunger-organizations



Finding 
Resources 
Near You
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Thank You!
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Monideepa Bhattacharya Becerra, DrPH, MPH, CHES

RELATIONSHIP BETWEEN FOOD 
INSECURITY AND HEALTH OUTCOMES



Food 
insecurity

Stress

ObesityChronic 
diseases

Financial 
hardship/
poverty



Chronic Diseases
• Persistent, lasts 3 or more months
• Cannot be prevented through vaccination
• Cannot be cured by medication
• Do not disappear 
• 88% of Americans 65 years or older have at 

least one
• Often attributable to lifestyle habits, including 

dietary behavior
Source: http://www.medicinenet.com/script/main/art.asp?articlekey=33490 35



Knowledge Check
Food insecurity is related to which of the following?

– Increased mental illness
– Decreased BMI
– Increased healthy dietary behaviors
– None of the above

36
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Food Insecurity and Diet
• Food insecure adults are less likely to:

– Eat vegetables, especially females

– Have fat avoidance behavior (replace high fat diet, 
avoid fat in restaurant food, etc.)

• Food insecurity has been associated with 24% 
and 142% higher average consumption of fast 
foods and soda, respectively, and 24% lower fruit 
intake among U.S. veterans (in California).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3005628/
https://www.ncbi.nlm.nih.gov/pubmed/8841164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3005628/ 38



Food Insecurity and Obesity
• In a 12-state study of 66,553 adults, food insecurity was 

related to 32% higher likelihood of being obese. 

• In 810 pregnant women in North Carolina, food insecurity 
was related to being severely obese before pregnancy 
and with greater weight gain during pregnancy. 

• Longitudinal study: food insecurity related to higher BMI 
among 2,400 patients. 

Source: http://frac.org/wp-content/uploads/frac_brief_understanding_the_connections.pdf 39



Why Obesity? Not Just Diet

• Food shortage can lead to stress.
• Stress results in biological changes, such as 

visceral fat accumulation, cortisol release, and 
metabolic syndrome, leading to obesity.

• Obesity is associated with multiple chronic 
diseases.

40



Food Insecurity and Chronic Diseases
• NHANES: increased likelihood of hypertension (20%), 

hyperlipidemia (30%), and lab/exam confirmed diabetes 
(48%) among food insecure participants.

• NHANES: Food insecurity related to chronic kidney 
disease.
– High = 20.3%, marginal = 17.6%, no = 15.7%

• Food-insecure children are at least 2X as likely to report 
being in fair or poor health and 1.4 x as likely to have 
asthma.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2806885/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3952065/ 
http://content.healthaffairs.org/content/34/11/1830.abstract 41



Prevalence (%) of Serious Psychological 
Distress Among Low Income Hispanics and 
African-Americans in California

2.67
6

13.4

5.28
8.1

22.76

Food secure Food insecure, no
hunger

Food insecure, hunger

Hispanics African-Americans

African-American CHIS study: http://www.tandfonline.com/doi/full/10.1080/13557858.2017.1280139
Hispanic CHIS study: https://www.cdc.gov/pcd/issues/2015/15_0334.htm

42



Food Insecurity and Diabetes
• Systematic review of North American studies: 1999-2004 

diabetes rate in U.S. was 10.2% in food insecure 
households, compared to 7.4% in food secure households. 

Mild food 
insecurity 

Severe food 
insecurity 

Diabetes rate

10% 16.1%

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2806885/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4218969/pdf/13668_2014_Article_104.pdf 43



Food Insecurity and Diabetes
• Longitudinal survey in US: 50% higher risk of 

diabetes among food-insecure adults.  

• Food- insecure adults are 2-3x more likely to have 
diabetes than other adults, even after controlling 
for risk factors such as income, employment 
status, physical measures, and lifestyle factors.

• More food-insecure pregnant women are at risk 
for gestational diabetes. 

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4218969/pdf/13668_2014_Article_104.pdf 44



Burden on Health Care Cost
• NHIS: dose-dependent relationship between food 

insecurity level and medication underuse. 
– Higher among ethnic minorities and those with multiple 

chronic diseases. 
• NHIS: 1 in 6 patients with diabetes report food insecurity.

– Related to reducing, delaying, or avoiding medication use 
due to financial hardship. 

• One-third of diabetics [people with diabetes] visiting food 
banks/kitchens pay for medication before food 

http://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2015.302712 
http://www.sciencedirect.com/science/article/pii/S0002934314000308 
http://www.sciencedirect.com/science/article/pii/S0091743515003679
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4218969/pdf/13668_2014_Article_104.pdf 45



Food insecurity and Health Care 
Utilization-Diabetes

7.08

12.96

Food secure Food insecure

Emergency Department Use among  Persons 
with Diabetes in California

Source:
https://secure.jbs.elsevierhealth.com/action/getSharedSiteSession?rc=1&redirect=http%3A%2F%2Fwww.jdcjo46urnal.com%2Fretrieve%2Fpii%2FS1
056872716302884&code=jdc-site 



Limitations and Strengths 

• Majority of studies are cross-sectional
– Limits causal inference

• Measure of food insecurity is not consistent 
throughout literature

• Empirical evidence consistently demonstrates 
the negative burden of food insecurity (among 
adults and children)

47



Implications
• Programs such as SNAP help alleviate burden
• Hispanics are 4x less likely to participate in SNAP 

than non-Hispanic Whites, even if eligible
– Lack of knowledge
– Transportation
– Stigma
– Health care costs 

• Promotores can provide community-based 
resources 

48
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Gary Ferguson, BS, ND

BRIGHT SPOTS IN ADDRESSING 
NUTRITION INSECURITY AMONG 
AMERICA'S INDIGENOUS POPULATION



www.youtube.com/anthcstoreoutside



1933 Dr. Weston Price Travelled to Remote 
Alaskan Villages in the YK Delta

• “…examples of physical excellence and dental 
perfection such as has seldom been excelled 
by any race in the past or present.”

• “…strong rugged babies”

https://price-pottenger.org/about-us/history
51



1st Generation of Children Born 
After Adoption of ‘Store Grub’

• Crooked Teeth
• Changed facial form

• Dental arch deformities

“We have few problems more urgent 

or more challenging 

than reversing these trends.”    

Weston A. Price, 1939

https://price-pottenger.org/about-us/history 52



Helping Ourselves to Health:
Addressing Factors that Contribute to Obesity 
Among Alaska Native People

Tim Gilbert, MPH
Desiree Bergeron RD, LD 
Gary Ferguson BS, ND

This research was supported by the National Research Initiative of the USDA National Institute of 
Food and Agriculture, Grant #2007-55215-17923



Dietary Patterns and Nutritional Adequacy -
Rural Yup’ik Women in Western Alaska
• The majority of women (90-100%) fell below the recommendations 

for dietary fiber, vitamin D, vitamin E and calcium. More than 50% of 
women fell below the recommendations for vitamin A and more than 
one-third were below for zinc, and vitamins C and B-6 

• Store-bought foods, such as juices/pop and coffee, were the most 
frequently reported food items. Sweetened beverages and pop were 
the main contributors to energy, carbohydrate and sugar intake

• Traditional foods provided 34% of protein, 27% of iron, 23% of 
vitamin A, 21% of zinc, 6% of carbohydrate intake and <5% of total 
energy intake

Dietary Adequacy among Rural Yup’ik Women in Western Alaska
Sangita Sharma, Erin Mead, Desiree Simeon, Gary Ferguson, and Fariba Kolahdooz
Journal Of The American College Of Nutrition Vol. 34 , Iss. 1,2015 54



Knowledge Check

Currently, what percentage of Alaska’s food is 
imported?
- 25%
- 50%
- 70%
- 95%

55
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O’Brien, D.M., Thummel, K.E., Bulkow, L.R., Wang, Z., Corbin, B., Klejka, J., Hopkins, S.E., Boyer, B.B., Hennessy, 
T.W. and Singleton, R. (2016) ‘Declines in traditional marine food intake and vitamin D levels from the 1960s to present 
in young Alaska Native women’, Public Health Nutrition, , pp. 1–8. doi: 10.1017/S1368980016001853.
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Congenital Sucrase-isomaltase Deficiency (CSID)

http://www.theglobeandmail.com/news/national/researchers-identify-cause-of-gastrointestinal-disorder-affecting-
inuit/article21845977/
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Photo Credit: American Renaissance
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“Let foods be your medicine”
-Hippocrates
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Traditional Foods Infant Feeding

Patti Kanayurak and her boy Connor (Barrow, Alaska). Photo used 
with permission. 66
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Iron
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How many hotdogs?
Country food is good for you and your family
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Comparison of Berries
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Decolonizing Healthcare
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https://www.cdc.gov/diabetes/ndwp/pdf/part-iv---traditional-foods-in-native-america.pdf
79



www.youtube.com/anthcstoreoutside80



Traditional Foods Programs and Map

https://www.cdc.gov/diabetes/ndwp/traditional-foods/index.html
CDC Native Diabetes Wellness Program 81



http://www.apiai.org/services/community-services/traditional-foods-program/ 82



http://www.apiai.org/product/traditional-foods-
recipes

83



http://www.foodisourmedicine.org
84



http://www.nativefoodways.org
85



http://nwifc.org/muckleshoot-tribe-spreading-
traditional-food-schools/86
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http://seedsofnativehealth.org



http://seedsofnativehealth.org
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The doctor of the future will give no medicine but will 
interest his patients in the care of the human frame, in 
diet and in the cause and prevention of disease.  

~Thomas Edison
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Please submit your questions through the chat box.

92

Q&A



Continuing Education
• This program has been approved for CNE, 

CEU, CECH and CPH credit.
• To receive credit:

– Complete the activity
– Complete the Evaluation at  www.cdc.gov/TCEOnline
– Pass the posttest with 60% at www.cdc.gov/TCEOnline

• No fees are charged for CDC’s CE activities.
• For more information, please see the TCEO 

instructions handout.

93

http://www.cdc.gov/TCEOnline
http://www.cdc.gov/TCEOnline


Disclosure Statement
• In compliance with continuing education requirements, all presenters 

must disclose any financial or other associations with the manufacturers 
of commercial products, suppliers of commercial services, or 
commercial supporters as well as any use of unlabeled product(s) or 
product(s) under investigational use. 

• CDC, our planners, content experts, and their spouses/partners wish to 
disclose they have no financial interests or other relationships with the 
manufacturers of commercial products, suppliers of commercial 
services, or commercial supporters. Planners have reviewed content to 
ensure there is no bias.

• Content will not include any discussion of the unlabeled use of a product 
or a product under investigational use.

• CDC did not accept commercial support for this continuing education 
activity.

• No fees are charged for CDC’s CE activities.
94
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Visit CDC NDEP Website
http://www.cdc.gov/diabetes/ndep
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Michelle Owens-Gary
MOwens1@cdc.gov
770-488-5014



Thank you!
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The information, views, and opinions contained on this presentation do 
not necessarily reflect the views and opinions of the Centers for Disease 
Control and Prevention, the National Diabetes Education Program or its 

partners. 98
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