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Nutrition security 
measurement – 
Initial 
Development



Ultimate Goal

• Develop low-burden measures that are complementary to the USDA’s 
Household Food Security Survey Module (HFSSM) and address critical 
measurement gaps related to food security that are of interest to both 
practitioner and academic audiences.
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Measurement Gaps

Household Resilience

Perceived Availability, 
Utilization, Stability

Nutrition Security

Measures of the factors that make a household resilient to 
household-level financial shocks (e.g., job loss, medical 
debt).

Measures of the household level perceptions of the other 
three pillars of food security.

Measures of the household's ability to acquire foods that 
are good for their health and well-being.
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Jones et al., 2013

Nutrition Security

“Nutrition security means all Americans have consistent and 
equitable access to healthy, safe, affordable foods essential to 
optimal health and well-being.” - USDA



Measurement 
Development







Selected sample characteristics for the analytic samples for each of the new measures
Sample Characteristics Analytic Sample (n=380)

Age (years) Mean (SD) 44.9 (14.4)

Food pantry utilization (%) 75%
Women (%) 78%
Food Security (%) High 17%

Marginal 13%
Low 30%
Very Low 41%

Educational Attainment (%) Less than high school 9%
High school diploma or G.E.D. 33%
Some college 27%
Associates degree or greater 31%

Race or Ethnicity (%) White, non-Hispanic 45%
Latino/Hispanic 23%
Black, non-Hispanic 18%
Multi-racial/-ethnic, another 7%

Asian, non-Hispanic 6%
Tribal/Indigenous 1%



Household Nutrition Security

• 4 items
• Cronbach’s Alpha: 0.85 
• Test bias: Survey mode
• Max range: 0-4
• Mean (SD): 2.58 (0.97)
• 36% “low” = 2.0 or below 

Factor Loadings for nutrition focused items  
Items Factor 1 Factor 2  
Should or should not 0.881  
Did not meet health needs 0.878  
Worried affect health 0.665  
Same in a row 0.647  
Control-health needs 0.871  
Control-fruits and veg 0.694  
Control-processed food 0.683  

Testing highlights



Nutrition Security Scale (4 items)
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Assessing associations (odds ratios (95% confidence intervals)) between scores for the new measures and poor dietary and health outcomes controlling for food security status and sample characteristics (n=380)  

Binary Outcome Variable Model 1 Model 2 Model 3
N

u
tr

it
io

n
 S

ec
u

ri
ty

"Fair" or "Poor" General Health 0.540 (0.420-0.694) 0.552 (0.395-0.770) 0.513 (0.356-0.740) 

High Cholesterol/Hypertension 0.774 (0.610-0.983) 0.759 (0.550-1.046) 0.671 (0.467-0.965) 

Heart Disease or Stroke 0.780 (0.495-1.228) 1.074 (0.552-2.093) 0.922 (0.407-2.090) 

Diabetes 0.732 (0.560-0.958) 0.773 (0.540-1.106) 0.613 (0.405-0.927) 

"Low" Fruit and VegetableA 0.584 (0.458-0.747) 0.720 (0.522-0.995) 0.782 (0.551-1.111) 

"Low" Scratch-Cooked MealsB 0.536 (0.415-0.691) 0.623 (0.448-0.868) 0.568 (0.388-0.833) 

"High" Fast Food MealsC 0.890 (0.682-1.162) 0.708 (0.493-1.019) 0.752 (0.507-1.116) 

"High" Processed MealsD 0.642 (0.492-0.838) 0.847 (0.598-1.199) 0.863 (0.591-1.261) 

H
ea

lt
h

fu
ln

es
s 

C
h

o
ic

e

"Fair" or "Poor" General Health 0.710 (0.569-0.885) 0.797 (0.627-1.012) 0.857 (0.658-1.116) 

High Cholesterol/Hypertension 0.999 (0.806-1.238) 1.070 (0.843-1.359) 1.110 (0.842-1.464) 

Heart Disease or Stroke 0.916 (0.608-1.380) 1.034 (0.628-1.703) 0.885 (0.493-1.588) 

Diabetes 0.978 (0.770-1.244) 1.111 (0.845-1.463) 1.015 (0.750-1.373) 

"Low" Fruit and VegetableA 0.654 (0.524-0.816) 0.752 (0.592-0.956) 0.853 (0.655-1.111) 

"Low" Scratch-Cooked MealsB 0.570 (0.452-0.720) 0.658 (0.513-0.843) 0.679 (0.508-0.909) 

"High" Fast Food MealsC 0.802 (0.628-1.024) 0.743 (0.571-0.967) 0.700 (0.517-0.946) 

"High" Processed MealsD 0.714 (0.562 0.907) 0.811 (0.621-1.058) 0.847 (0.626-1.146) 

D
ie

ta
ry

 C
h

o
ic

e

"Fair" or "Poor" General Health 0.617 (0.486-0.783) 0.657 (0.478-0.904) 0.605 (0.427-0.856) 

High Cholesterol/Hypertension 0.797 (0.634-1.003) 0.809 (0.594-1.100) 0.741 (0.522-1.051) 

Heart Disease or Stroke 0.767 (0.496-1.186) 0.765 (0.409-1.431) 0.617 (0.281-1.354) 

Diabetes 0.927 (0.719-1.195) 1.145 (0.812-1.613) 0.911 (0.616-1.348) 

"Low" Fruit and VegetableA 0.601 (0.475-0.762) 0.763 (0.559-1.041) 0.803 (0.571-1.129) 

"Low" Scratch-Cooked MealsB 0.577 (0.453-0.736) 0.710 (0.518-0.973) 0.702 (0.489-1.008) 

"High" Fast Food MealsC 1.015 (0.785-1.311) 0.918 (0.650-1.294) 0.864 (0.590-1.265) 

"High" Processed MealsD 0.681 (0.529-0.878) 0.922 (0.661-1.286) 0.983 (0.683-1.416) 
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Nutrition security 
measurement – 
Further 
Validation



Confirmatory Factor Analysis
Greater Boston Food Bank

Sample characteristics (n=3,024)

Age (18-54 Years) 61%

Age (55 years and older) 39%

White (Non-Hispanic) 71%

Hispanic/Latino 13%

Black (non-Hispanic) 8%

Asian (non-Hispanic) 6%

Female (%) 58%

Income <$25,000 (%) 23%

Child in home (%) 31%

Food insecure (%) 42%

Low Nutrition Security (%, M) 25% (2.98)
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Confirmatory Factor Analysis (n=2,998)

Metric Value Interpretation

Chi-Square Test of 
Model Fit

P >0.05 Model is appropriate

RMSEA 0.025 (0.00-0.05) < .05 (Byrne, 1994)

CFI 0.999 > .96 (Hu, 1999)

SRMR 0.005 < .08 (Byrne, 1994

Purpose: Assess if the items 
show a similar factor structure 
and level of interrelatedness as 
they did in another sample.



• Nutrition security scale items based on strong formative 
qualitative work.

• Scale performed well in psychometric assessments in different 
samples of food bank/food pantry clients and similar people at 
risk for food insecurity.

• Scale can be used confidently in food bank and similar 
populations to measure the subjective experience of nutrition 
insecurity.
• i.e., perceived access, and concerns about access, to 

healthful foods.
• Purpose: Research and evaluation

Takeaways



Screening for 
nutrition security 
as part of health-
related social 
needs screening
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Eder, M., Henninger, M., Durbin, 
S., Iacocca, M. O., Martin, A., 
Gottlieb, L. M., & Lin, J. S. (2021). 
Screening and interventions for 
social risk factors: technical brief 
to support the US Preventive 
Services Task Force. JAMA, 
326(14), 1416-1428.
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Health-Related Social Needs 
Screening Tools
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Food Security: “…access by all people at all times 
to enough food for an active, healthy life.”

Nutrition Security: “…have consistent and 
equitable access to healthy, safe, affordable foods 
essential to optimal health and well-being.”



Screeners

Food Security:

Often true

Sometimes true

Never true

Affirmative response to either = 
Positive Screen for Food Insecurity



Hunger Vital Sign
Hager ER, Quigg AM, Black MM, Coleman SM, Heeren T, Rose-Jacobs R, Cook JT, De Cuba SA, Casey 
PH, Chilton M, Cutts DB. Development and validity of a 2-item screen to identify families at risk for 
food insecurity. Pediatrics. 2010 Jul 1;126(1):e26-32.

USDA’s Household Food Security 
Survey Module (18 items)

Hunger Vital Sign (2 items)
Affirmative to either: sensitivity of 97%, specificity of 83%



Screeners

Nutrition Security:



Brief Nutrition Security Screener (BNSS)

Compared to the full measure: 
sensitivity 93%, specificity 78%



Research Question

Is there a benefit to adding nutrition security 
screening to food security screening? 



Brief Methods

• Cross-sectional survey data were collected from April to June 
2021 across five states on participant demographics, food and 
nutrition security screening, and dietary and health variables. 

• Generalized linear mixed models, both unadjusted and adjusted 
for state-level clustering and demographics were used to assess 
associations between screening status and dietary and health 
variables. 

• Two screeners used together:
• Food Security: Hunger Vital Sign (2 items)
• Nutrition Security: Brief Nutrition Security Screener (1 item)



Sample characteristics, dietary, and health related variables for the analytic sample (n=435)

Households with children (%) 60%

Women (%) 77%

Educational Attainment (%) Less than high school 9%

High school diploma or G.E.D. 36%

Some college 26%

Associate degree or greater 29%

Race or Ethnicity (%) White, non-Hispanic 43%

Latino/Hispanic 24%

Black, non-Hispanic 18%

Multi-racial/-ethnic, or another not listed 7%

Asian, non-Hispanic 6%

Tribal/Indigenous, non-Hispanic 2%

State (%) California 25%

Florida 20%

Maryland 17%

North Carolina 19%

Washington 19%



Food Secure & 
Nutrition Secure

17%

Food Secure & 
Nutrition Insecure

5%

Food Insecure & 
Nutrition Secure

37%

Food Insecure & 
Nutrition Insecure

41%

Nutrition and food security screening status









• Knowing both food and nutrition security status is key for 
identifying those at the highest risk for poor diet and health 
outcomes, and intervening efficiently.

• Hunger Vital Sign is widely used and recommended if only one 
can be used, but Brief Nutrition Security Screener alone may be 
useful for populations with high underlying rates of food 
insecurity.

• More work is warranted for additional studies on this screening 
protocol in real world settings using both the Hunger Vital Sign 
and Brief Nutrition Security Screener, simultaneously. 

• Purpose: Health-related social needs screening

Takeaways



Using the 
screening tools 
and future 
directions
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Nutrition Security Scale (4-items) Example: Food as Medicine 3.0

• Pre/Post surveys
• Standard for all 

sites
• Diet, food security, 

quality of life
• Five languages

• Pre/Post clinical 
data from sub-set 
of sites

• BMI, A1c, and 
blood pressure

• Insurance claims 
data to assess 
hospital utilization

• Part of cost 
assessment and 
impact assessment

• Qualitative 
longitudinal sub-
study

• Follow patients from 
screening, access 
referral, one-month 
after

EMR DataSurvey Claims Data Qualitative

Implementation Guidance: Identify strategies to effectively 
implement and refine FAM programs.

Effectiveness: Measure the effectiveness of various FAM 
models across many health and diet outcomes.

Improvement: Generate participant-driven recommendations 
for improving FAM programs.

Many varied FAM3 program models. All involve clinical-food bank 
screen-and-refer partnerships.

21 grantees spread across the U.S. Expected outcomes of this work:

Key data collection activities:
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Brief Nutrition Security Screener (BNSS) (1-item) Examples

Promedica (Toledo, OH) Nicklaus Children’s Hospital (Miami, FL)

• Healthcare system with large 
community presence

• Piloting a two-step social needs intake 
screening, includes the BNSS

• Those who screen positive get a 
dietician consultation and offered 
cooking classes and help with kitchen 
equipment

• Piloted BNSS screening with 8,000 
patients/families, rolling out across 
system soon

• Saw rates of positive screens jump 
from 2% to 16% after switching to a 
form versus verbal screening

• Working on building out the referral 
arm of their program
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Future Research Directions

• Further develop nutrition security conceptualization to better understand 
peoples’ experiences and differing severities.

• Investigate the intersection of nutrition and food insecurity status to 
better understand implications for health risks, and devise best practices 
for measurement and screening. 

• Explore intervention approaches and implementation strategies to identify 
effective approaches address food and nutrition security.
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Questions?

Eric’s Email: 
ecalloway@centerfornutrition.org

Website with the measures:
https://www.centerfornutrition.org/
food-security-measures

mailto:ecalloway@centerfornutrition.org
https://www.centerfornutrition.org/food-security-measures
https://www.centerfornutrition.org/food-security-measures
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