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Abstract

Introduction: The Centers for Medicare and Medicaid Services has made screening for health-related social needs (HRSNs) mandatory since 2024.
Patients screening positive for HRSN food insecurity (Fl) are connected with Supplemental Nutrition Services using 1115 Demonstration waivers.
With a shift in funding, Massachusetts adopted a more stringent Fl-level screening protocol (very low food security [VLFS]). To date, there is no
screening tool that identifies VLFS alone; thus, we developed a sensitive, specific, and valid screen to determine risk for VLFS.

Methods: Sensitivity, specificity, and positive- and negative-predictive values were used to test combinations of questions compared with the
USDA Household Food Security Survey Module using the 2022 Current Population Survey.

Results: The best VLFS screen was, “In the last 12 months, did you or other adults in your household ever cut the size of your meals or skip meals
because there wasn't enough money for food?” (yes/no). The screen was highly sensitive, specific, and valid for detecting VLFS risk in US
households with and without children (sensitivity, 92.2% and 97.2%; specificity, 96.2% and 97.4%, respectively), and with diverse populations.

Conclusion: The VLFS screen is recommended for use by states adopting a more stringent Fl-level screening protocol.
Key words: food insecurity; screening tool; health-related social needs; nutrition; hunger.

Introduction

Social conditions are drivers of health, which, in turn, affect
medical costs and quality."* Food insecurity (FI) is a health-
related social need (HRSN) that negatively impacts cognitive
function and physical and behavioral health of adults and chil-
dren.? Food insecurity aggravates almost any co-occurring ad-
verse health condition, disproportionately burdening families
with low socioeconomic status and families of color.
Additionally, poor health care access and low quality of care
can adversely impact FL.*

Food insecurity is associated with high avoidable costs for the
health care system,’ calculated in 2016 to be more than $160
billion dollars per year. Accounting for inflation, this figure is
$215 billion in 2025 dollars. Given FI’s strong relationship to
both worse health and higher costs and its remediable nature,
the Centers for Medicare and Medicaid Services (CMS) has ap-
proved state HRSN Section 1115 Demonstration waivers
(“1115 waivers”), a mechanism to test new approaches in
Medicaid that promote the objectives of Medicaid.® In 2022,
CMS approved Massachusetts Medicaid’s (MassHealth) re-
quest to extend its 1115 waiver through 2027. As of
December 4, 2025, Massachusetts and 11 other states have
CMS-approved 1115 waivers to test nutrition provision
through partner organizations (HRSN providers).”

In 2025, MassHealth issued guidance requiring accountable
care organizations (ACOs) and HRSN providers to screen
members for FI and refer qualifying members (criteria: an

eligible health needs-based criterion and positive FI screen) to
HRSN Nutrition Services. To assess FI, MassHealth requires
that “the member meets either the USDA [US Department of
Agriculture] definition of low or very low food security.”®
Nevertheless, MassHealth instructed ACOs that eligibility
would be granted only to members experiencing very low
food security (VLFS), the most severe level of FI. However,
to date, there are no screening tools that measure VLFS.
Thus, MassHealth recommended using any tool that can ap-
propriately distinguish VLES. Scales such as the 6-item Short
Form of the Household Food Security Survey Module
(6-item HFSSM)® and the 8-item Abbreviated Child and
Adult Food Security Scale (ACAFSS)'® can identify VLFS,
but at a cost to clinical efficiency given the multiple questions
required. Thus, this study developed a 1-item sensitive, specific,
and valid VLFS screening tool, based on items from the estab-
lished HFSSM, to be used in states that adopt more stringent
screening levels. Based on this study, MassHealth updated its
current policies to replace the 6-item HFSSM with the 1-item
screener, effective January 1, 2026.

Methods

The December supplement of the Current Population Survey'
(CPS, 2022) annually collects nationally representative data
on FI using the 18-item or 10-item HFSSM for households
with or without children, respectively. In 2022, approximately
54 000 households were interviewed across the nation. Of those,
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the CPS 2022 file comprised 125489 individuals/records.
The analytic sample for this study was restricted to
records with complete responses to the food security survey,
resulting in a sample of 74 971 records. Given that the food
security responses are replicated for all members of the house-
hold, this sample was further restricted to records from house-
hold reference persons to avoid duplication of responses,
resulting in a sample of 31 948 records. Finally, to examine
the validity of a screen, 2 samples were created: (1) sample re-
stricted to households with children, resulting in a final sample
of 8306 records representing 37235419 total households
with children nationwide, and (2) sample restricted to house-
holds without children, resulting in a final sample of 31 884
records representing 132 729 812 922 total households with-
out children nationwide. The HFSSM was used to calculate
4 psychometric properties (sensitivity, specificity, positive-
predictive value [PPV], and negative-predictive value [NPV])
to determine a screening tool capable of identifying members
living in households at risk for VLFS. Sensitivity identifies
the screen’s ability to correctly identify VLFS (minimizing false
negatives), whereas specificity describes the screen’s ability to
correctly identify those not with VLFS (minimizing false pos-
itives). Positive-predictive value provides the percentage of
those identified by a VLFS positive screen that actually have
VLES; NPV provides the percentage of those identified by a
negative VLFS screen that actually do not have VLFS. The
PPV and NPV are contingent on the prevalence of the VLFS
condition; thus, the higher the prevalence, the higher the PPV.

Contingency tables were used to test psychometric proper-
ties of 1 item or 2 items compared with the HFSSM 18-item
and HFSSM 10-item for households with and without chil-
dren, respectively. Following standard methods for coding re-
sponses determined for households with and without
children,'? the HFSSM food security status was dichotomized:
not very low food security (not-VLFS: food security and low
food security combined) or VLFS. The best screening tool
was selected using the following criteria: (1) 1-item or 2-item
candidates, to decrease burden; (2) sensitivity greater than
90%, specificity greater than 90%, PPV greater than 55%,
and NPV greater than 95% to provide a highly effective
tool; (3) 2-item candidates with the same level of response
(both questions: often true, sometimes true, never true or yes,
no), to provide response consistency and decrease data collec-
tion burden; and (4) candidate items to be the same for house-
holds with and without children, to decrease implementation
burden. In case of multiple candidates with similar psychomet-
ric characteristics, the decisive element was based on alleviat-
ing burden for those implementing the tool; thus, the 1-item
candidate was selected as the VLFS screen vs 2-item candidates.
The best candidate screen was also tested within households
with diverse characteristics: race (White, Black, American
Indian/Alaskan Native, Asian, or Hawaiian/Pacific Islander),
ethnicity (Hispanic), immigration (born outside of the United
States), disability, and household income (<185% federal pov-
erty level). Data were analyzed using Stata/IC 16.1. To correct-
ly reflect stratification and clustering effects of the complex
sampling design, analyses were performed using the command
svy to represent the US population.

Results

For households both with and without children, the recom-
mended 1-item VLFS screen asks: “In the last 12 months,
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did you or other adults in your household ever cut the size
of your meals or skip meals because there wasn’t enough mon-
ey for food?” (response: yes/no). In households with and with-
out children, sensitivity was 92.2% and 97.2% and specificity
was 96.2% and 97.4%, respectively. Validation included both
12-month and 30-day recall periods. High sensitivity and spe-
cificity demonstrate the 1-item VLFS screen’s capacity to min-
imize false negatives and false positives, respectively. Given
that PPV and NPV are contingent on VLFS prevalence, results
are also shown for simulated prevalences (Table 1). Subgroup
validation analysis shows the 1-item VLFS screen’s consistent
ability to identify VLFS accurately across varied strata of the
population (Table 2). For full psychometric analyses of combi-
nations of questions in households with and without children
as well as final candidate questions, please refer to Tables

S1-SS.

Discussion

Nationally representative data indicate that a 1-item screening
tool can accurately identify members experiencing risk for
VLEFS. The 1-item VLFS screening tool was validated for use
by states adopting a more stringent FI screening level to iden-
tify and refer members to HRSN Supplemental Nutrition
Services. The screen’s strong psychometric properties with
consistent performance across diverse populations reliably
identify members at risk of VLFS.

Section 1115 waivers have been the catalyst for innovation
in screening and intervening for HRSN in multiple states.”
Several studies have evaluated the outcomes of nutrition sup-
ports and found reductions in health care spending, emergency
department utilization, frequency of hospitalizations, and
prevalence of FI for service participants.’*'® Standardized
screening tools and protocols, along with a supportive organ-
izational culture, can help health care providers identify and
address FI.'® Thus, the 1-item VLFS screen may help improve
clinical efficiency by (1) decreasing screening time significant-
ly, (2) reducing documentation burden, (3) streamlining
clinical workflows, and (4) supporting faster connection of in-
dividuals to services.

Research demonstrates that households experiencing even
marginal food security—included in national counts as food
secure—are at greater risk of poor health outcomes than
food-secure peers.? Therefore, while the 1-item VLFS screen
is a strong tool, the VLFS threshold excludes individuals
living in households classified with less severe levels of FI
(ie, marginal food security or low food security) but also
experiencing lack of adequate food for a healthy life. More
inclusive eligibility criteria and nutrition interventions would
better support the health of populations at risk of FI, but
where resources or other circumstances dictate the need for
more stringent criteria, the 1-item VLFS screen provides reli-
able results.

Given that many ACOs currently screen for FI using the
Hunger Vital Sign (HVS), a 2-item screening tool that in-
cludes low and very low food security, we strongly recom-
mend a 2-stage screening approach that preserves the
validated psychometric properties of both instruments, if
understanding of severity is desired. The HVS should con-
tinue to serve as the initial screener for FI risk. For patients
who screen positive for FI risk, clinicians should then admin-
ister the 1-item VLFS screening tool to determine eligibility
for specific interventions.
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Table 1. Psychometric analyses of the 1-item VLFS screening tool relative to the 18- or 10-item US Household Food Security Survey Module in households
with and without children, respectively, using simulated VLFS prevalences with a 12-month and 30-day recall periods: Current Population Survey, 2022.

Measure Prevalence, % Sensitivity, % Specificity, % PPV, % NPV,* %
12-Month recall period
Households with children
National 5.3 92.2 96.2 57.3 99.5
Simulation 6 92.2 96.2 60.5 99.5
7 92.2 96.2 64.3 99.4
8 92.2 96.2 67.6 99.3
9 92.2 96.2 70.3 99.2
10 92.2 96.2 72.7 99.1
15 92.2 96.2 80.9 98.6
20 92.2 96.2 85.7 98.0
25 92.2 96.2 88.9 97.4
30 92.2 96.2 91.1 96.7
35 92.2 96.2 92.8 95.8
Households without children
National 5.2 97.2 97.4 67.3 99.8
Simulation 6 97.2 97.4 70.5 99.8
7 97.2 97.4 73.8 99.8
8 97.2 97.4 76.5 99.8
9 97.2 97.4 78.7 99.7
10 97.2 97.4 80.6 99.7
15 97.2 97.4 86.9 99.5
20 97.2 97.4 90.3 99.3
25 97.2 97.4 92.6 99.1
30 97.2 97.4 94.1 98.8
35 97.2 97.4 95.3 98.5
30-Day recall period
Households with children
National 2.8 93.4 97.1 48.0 99.8
Simulation N 93.4 97.1 62.8 99.6
10 93.4 97.1 78.1 99.2
15 93.4 97.1 85.0 98.8
20 93.4 97.1 88.9 98.3
25 93.4 97.1 91.4 97.8
30 93.4 97.1 93.2 97.2
35 93.4 97.1 94.5 96.5
Households without children
National 2.8 97.9 97.8 56.3 99.9
Simulation N 97.9 97.8 70.2 99.9
10 97.9 97.8 83.3 99.8
15 97.9 97.8 88.8 99.6
20 97.9 97.8 91.8 99.5
25 97.9 97.8 93.7 99.3
30 97.9 97.8 95.0 99.1
35 97.9 97.8 96.0 98.9

PPV and NPV are contingent on prevalence.

Abbreviations: NPV, negative-predictive value; PPV, positive-predictive value; VLES, very low food security.

Despite the validated nature of the 1-item VLFS screener,
use of this screener moves away from the original intent of
HRSN nutrition services to intervene upstream to prevent
negative health outcomes associated with FIL. Instead, a
choice to limit services to those with VLFS becomes a
downstream-only intervention, essentially waiting for harm
to occur before action. Therefore, standards of practice should
appropriately focus on screening for FI risk using the HVS, ra-
ther than screening only for VLFS. While states with Section
1115 waivers may restrict certain services to patients experien-
cing VLFS (such as MassHealth’s HRSN services), identifying
and addressing low food security remains both clinically rele-
vant and worthwhile for preventing progression to higher lev-
els of FI severity.

It is worth noting that we explicitly do not recommend com-
bining the 1-item VLFS screening tool with only 1 HVS item to

create a hybrid 2-item instrument. This guidance is grounded
in the premise that both screening tools were independently
validated against the USDA HFSSM, which conceptualizes
FI along a continuum from food security through marginal
food security, to low food security, and VLFS. The HVS was
validated to identify households at risk for low and/or
VLFS, while the 1-item VLFS screening tool specifically iden-
tifies those experiencing VLFS. Creating hybrid combinations
of these questions would invalidate the established psycho-
metric properties of both instruments.'”

Conclusion

The 1-item screen is highly sensitive, specific, and valid for
detecting VLFS risk in US households with and without chil-
dren, and with diverse populations. The VLFS screen is
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Table 2. Psychometric analyses of the 1-item VLFS screening tool relative to the 18- or 10-item US Household Food Security Survey Module in households
with and without children, respectively, among several strata of the population with a 12-month recall period: Current Population Survey, 2022.

Measure National prevalence by Sensitivity, Specificity, PPV,? NPV,?
group, % % % % %
Households with children
Overall 5.3 92.2 96.2 57.3 99.5
Respondent is White 4.3 92.4 96.3 532 99.6
Respondent is Black 10.0 88.8 93.4 60.0 98.7
Respondent is American Indian/Alaskan Native, Asian, 3.3 96.0 98.1 63.6 99.9
Hawaiian/Pacific Islander
Respondent is Hispanic 7.3 86.8 94.8 56.6 98.9
Respondent is an immigrant 51 80.2 96.2 53.3 98.9
Respondent has a disability 11.6 100.0 96,7 79.7 100.0
Household income <185% federal poverty level 11.4 91.8 92.4 60.8 98.9
Households without children
Overall 5.2 97.2 97.4 67.3 99.8
Respondent is White 4.5 97.3 97.6 66.1 99.9
Respondent is Black 9.1 96.9 95.5 68.3 99.7
Respondent is American Indian/Alaskan Native, Asian, 3.1 94.4 97.9 58.9 99.8
Hawaiian/Pacific Islander
Respondent is Hispanic 6.9 94.9 96.0 63.8 99.6
Respondent is an immigrant 5.0 93.9 97.1 62.8 99.7
Respondent has a disability 17.2 100.0 94.3 78.4 100.0
Household income <185% federal poverty level 12.5 97.1 94.0 69.8 99.6

PPV and NPV are contingent on prevalence.
Abbreviations: NPV, negative-predictive value; PPV, positive-predictive value; VLFS, very low food security.

recommended for use by states adopting a more stringent FI
level screening protocol to refer patients to nutrition services.
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