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Abstract

Objectives: Measurement of food insecurity in older adults is focused on financial barriers to food access. Given that older
adults are particularly susceptible to additional access-related barriers including functional limitations and lack of social
support, the objective of this study was to construct a summary indicator of food insecurity incorporating these domains.

Methods: We used nationally representative survey data from Round 5 of the National Health and Aging Trends Study
(NHATS; 7 = 7,070). We constructed a summary indicator of food insecurity using factors within the following three do-
mains: functional, social support, and financial limitations. First, we identified the prevalence of food insecurity among the
sample as defined by the new summary indicator. Then, we estimated unadjusted and adjusted logistic regression models to
assess the association between the expanded measure of food insecurity and biopsychosocial factors.

Results: In 2015, 4.3% (95% confidence interval [CI] 3.75-4.94) of community-dwelling older adults, approximately
1,673,775 million people, were characterized as having food insecurity. Multivariable-adjusted regression models identified
that being homebound (odds ratio [OR] 3.49, 95% CI 2.03, 6.00), frail (OR 9.50, 95% CI 4.92-18.37), and experiencing
community disability (OR 5.19, 95% CI 3.90-6.90) was associated with food insecurity.

Discussion: Food insecurity among older adults is broader than lacking adequate financial resources to obtain food; it is
also associated with social and functional limitations. A more comprehensive conceptualization will aid future study on
the impact of food insecurity on health status, utilization, and outcomes to inform senior nutrition program targeting and
services.

Keywords: Functional health status, Measurement, Nutrition, Social support

Adults aged 65 years and older are a rapidly increasing cessary medical care in addition to food, housing, and other
segment of the population, which is projected to represent basic living expenses (U.S. Committee on Aging, 1969).
roughly one in six Americans by the year 2060 (Mather Food insecurity is defined by the United States Department
et al., 2015). As many Americans age on fixed incomes, of Agriculture (USDA) as a “limited or uncertain avail-
they face increased constraints on their ability to afford ne- ability of nutritionally adequate and safe foods” (Anderson,
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1990). Food insecurity is estimated to have more than
doubled among American older adults since 2001 (Baker-
Lutz et al., 2019). In 2017, 5.5 million older adults (or
7.7%) were food insecure (Baker-Lutz et al., 2019). Food
insecurity rates are higher among older adults that experi-
ence functional limitations, are homebound, socially iso-
lated, live alone, live in rural/southern geographies, or have
multiple comorbidities (Lee & Frongillo, 2001). Therefore,
it is imperative to understand the complex role of food in-
security on the lives and health outcomes of older adults.

Food insecurity is strongly associated with poor health
outcomes such as worse glycemic control in diabetes
(Seligman et al., 2007, 2011), worse depressive symptoms
(Siefert et al., 2004), and poor blood pressure control
(Seligman & Schillinger, 2010). It also impacts chronic dis-
ease management as it leads to reliance on poorer quality
foods and forces trade-offs between health care and nu-
trition, which compromises medication adherence (Afulani
et al., 2015; Srinivasan & Pooler, 2018). Importantly, food
insecurity is associated with postponing needed medical
care and medications, increased emergency department
visits, and hospitalizations (Kushel et al., 2006).

Prior work has examined the prevalence of food inse-
curity among older adults as it relates to specific diseases
(e.g., diabetes, peripheral arterial disease, and depression;
Melchior et al., 2009; Redmond et al., 2016; Seligman
et al.,, 2007), outcomes (e.g., cost-related nonadherence
and health expenditures; Berkowitz et al., 2018; Srinivasan
& Pooler, 2018), and in specific geographic regions (e.g.,
Georgia, California, rural areas, and Boston; Durazo, et al.,
2011; Lee et al., 2010; Wong et al., 2016). While there is
increasing literature on food insecurity among older adults,
measurement has traditionally focused on financial bar-
riers to food access (Ziliak & Gundersen, 2017). The gold
standard measure for food insecurity in survey research
is the USDA Household Food Security Survey Module
(HFSSM) (Coleman-Jensen et al., 2012) scale. It includes
the following four household food conditions, events, or
behaviors: anxiety about insufficient food budget or supply,
perception that food eaten is inadequate in quality or quan-
tity, reduced food intake, and reduced food intake among
children (Bickell et al., 2000). This measure focuses on fi-
nancial constraints and leaves out concepts that influence
food insecurity in older populations, such as social sup-
port and/or reduced mobility or function (Lee & Frongillo,
2001; Sahyoun & Basiotis, 2000; Wolfe et al., 1996).

Conceptual Framework for Food Insecurity
Measurement

To expand the concept of food insecurity within older
adults, Wolfe et al. (2003) proposed items to supplement
the USDA’s HFSSM. Data gathered from qualitative inter-
views with 46 older adult households recruited from
subsidized housing programs, churches, and meal programs
were used to identify a set of 14 functional, transportation,

psychological, and social limitations related to food inse-
curity (Wolfe et al., 2003). Wolfe et al. (2003) used these
items to create a measure of food insecurity for older adults
validated through quantitative comparison to the HFSSM
including an assessment of each item’s performance.
Additionally, Goldberg and Mawn (2015) conducted a
research to understand the antecedents of food insecu-
rity among older Americans utilizing the social ecological
model and the National Health and Nutrition Examination
Survey (NHANES). They found that difficulty preparing
meals and lack of support were positively associated with
increased food insecurity. Motivated by the complexity of
food insecurity among older adults beyond age and income,
Warren et al. (2020) created a taxonomy of needs for food
and food assistance to support program targeting for nu-
tritional outreach effort. By interviewing 147 older adults
sampled from 12 food assistance programs across nine
states, they created a taxonomy focused on older adult’s
ability to access food and nutrition assistance across three
domains: physical abilities (e.g., physical strength, ability
to prepare food, walk or stand, and health status), con-
suming food (e.g., preferences, accessibility, affordability,
and condition-related dietary needs), and access and use of
transportation (Warren et al., 2020).

Building on the prior work of Wolfe et al. (2003), Goldberg
and Mawn (2015), and Warren et al. (2020), and employing
the social ecological model (Figure 1), we posit that food inse-
curity is influenced by intrapersonal factors (e.g., frailty, high
levels of medical comorbidity, and being homebound), inter-
personal factors (e.g., living alone and lack of social support),
institutional factors (e.g., ability to get to the grocery store,
time to cook meals, private health insurance status, and ac-
cess to routine health care), community factors (e.g., receipt
of congregate meal services), and policy or social structures
(e.g., receipt of nutritional assistance, Medicaid status, and
income assistance) specific to the multidimensional experi-
ence of aging (Figure 1; Goldberg & Mawn, 2015). Although
validated measures of food insecurity are included in many
nationally representative surveys, they focus on financial
constraints and do not incorporate factors, such as social
support, and/or reduced mobility or function, that are more
likely to impact the older adult population (Jackson et al.,
2019; Lee & Frongillo, 2001; Sahyoun & Basiotis, 2000;
Wolfe et al., 1996). Therefore, we use the social ecological
model to establish and test the construct validity of a sum-
mary indicator that accounts for this broader conceptualiza-
tion of food insecurity within the National Health and Aging
Trends Study (NHATS), a nationally representative cohort of
older Americans. The dimensions proposed by Wolfe et al.
(2003) and Warren et al. (2020) guided variable selection.
For the purpose of our analysis, we defined food insecurity as
a lack of food due to financial limitations, functional impair-
ments, and social constraints.

The objective of this study was to construct a summary
indicator of food insecurity specific to older adults using the
NHATS. We then sought to identify the prevalence of this
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Policy or Social
Structure

Community
Factors

Institutional
Factors

Interpersonal
Factors

Intrapersonal
Factors

Policy or social structure: Receipt of nutritional assistance,
Medicaid, income assistance (Supplemental Security Income,
Temporary Assistance for Needy Families)

Community factors: Receipt of congregate meal deliveries,
geographic region

Institutional factors: Ability to get to the grocery store, time
to cook meals, private health insurance status, access to
routine health care

Interpersonal factors: Emotional support (living alone),
social isolation, financial support, community disability

Intrapersonal factors: Poverty level, gender, age,
race/ethnicity, marital status, education level, depression,
BMLI, frailty status, being homebound

Figure 1. The social ecological model of contributing factors to food insecurity among older adults. Note: Adapted from Goldberg and Mawn (2015).

phenomenon among older Americans. We examined differ-
ences in demographic and biopsychosocial characteristics
between older Americans classified as food secure versus
food insecure, as measured by the new summary indicator.
Finally, we examined the construct validity of the summary
indicator using relevant biopsychosocial factors known to
be associated with food insecurity. This measure will help to
improve our understanding of the impact of food insecurity
on trends and dynamic processes in later life.

Method

Data and Sample

Data are from the 2015 wave of the NHATS, a nation-
ally representative, population-based survey of Medicare
beneficiaries aged 65 years and older (Kasper & Freedman,
2019). The NHATS was created to foster research to max-
imize health, reduce late-life disability, and enhance quality
of life among older adults (Kasper & Freedman, 2019).
The NHATS utilizes a complex survey sampling method-
ology to ensure national representative, and this includes
oversampling individuals over the age of 90 and non-
Hispanic Blacks (Kasper & Freedman, 2019). Participants
in the NHATS undergo annual interviews, completing a
detailed assessment battery that includes questions such
as performance of daily activities, medical comorbidities,
socioeconomic status, social support, and home environ-
ment. Our analytic sample includes the full community-
dwelling NHATS sample (7 = 7,070 individuals; 84.83%
of the overall 2015 sample).

Measures

Summary indicator of food insecurity
Currently, the NHATS does not contain a predefined
measure of food insecurity status, nor does it include the

questions in the USDA-validated food insecurity scales.
To enable the study of food insecurity in this population,
our team constructed a new summary indicator to identify
food insecurity. Consistent with existing multidimensional
measures of food insecurity (Goldberg & Mawn, 2015;
Wolfe et al., 2003) and accounting for items available in
the NHATS, we developed our summary indicator using
factors related to food insecurity within two domains of
the adapted social ecological model: intrapersonal factors
(financial limitations and functional support) and inter-
personal factors (emotional support; Goldberg & Mawn,
2015). Where possible, we chose items aligned with Wolfe
et al’s (2003) measure of food insecurity designed for
older adults (NHATS questions mapped to Wolfe et al.’s
measure appear in Supplementary Table 1). These items
were selected as they correspond to direct ways in which
functional and social support limitations could limit an
older adult’s ability to secure sufficient food. Variable se-
lection was rooted in published literature (e.g., Goldberg
& Mawn, 2015; Wolfe et al., 2003) and our conceptualiza-
tion of how factors associated with aging may influence an
individual’s ability to consistently obtain food.

The summary indicator included the following variables
in the NHATS: going without groceries, going without hot
meals, and going without eating due to lack of ability or so-
cial support to do so as well as skipping meals due to finan-
cial constraints (Table 1). Participants received one point
for each of the five items with a positive response, then
items were combined to create a summary score (possible
range 0-5). NHATS participants with a summed score of
zero were classified as food secure and those with a summed
score of one or more were classified as food insecure.

Biopsychosocial factors

A valid summary indicator of food insecurity should be
strongly associated with biopsychosocial factors previ-
ously correlated with food insecurity in older adults. We
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Table 1. Food Insecurity Summary Indicator Scoring Methodology

NHATS item

Score

In the last month, did you skip any meals because there was not enough food, or money to buy food?

How many days in the last month did you skip meals?

In the last month, did you ever go without groceries or personal items because it was too difficult to

shop by yourself/no one was there to help or shop for you?

In the last month, did you ever go without a hot meal because it was too difficult for you to make

one by yourself/no one was there to help or make one for you?

In the last month, did you ever go without eating because no one was there to help you/it was too

difficult to feed yourself?
Food Insecurity Classification:

1 point if yes

1 point if meals are
skipped > A few days
1 point if yes

1 point if yes
1 point if yes

Individual received
>1 point(s)

Note: NHATS = National Health and Aging Trends Study.

examined the association between the summary indi-
cator and these biopsychosocial factors, including social
isolation, community disability, being homebound, and
frailty status.

We included a dichotomous measure of social isolation
status based on a validated measure in the NHATS created
by Cudjoe et al. (2020). Social isolation was assessed using
living arrangement, core discussion network size, religious
attendance, and social participation. Community disability
status (yes/no) was measured using the criteria established
by Keeney et al. (2019), using self-reported participation re-
strictions. Homebound status was characterized using the
criteria validated by Ornstein et al. (2015), which measure
the frequency that individuals left home, whether they had
difficulty leaving home, and whether help was required to
leave. As proposed by Ornstein et al. (2015), individuals
were categorized into homebound, semi-homebound, and
not homebound. Frailty was categorized into three levels
using the approach by Bandeen-Roche et al. (2015), which
operationalized the Frailty Phenotype by Fried et al. in the
NHATS.

Sample characteristics

We examined the following sample characteristics: age (in
S-year categories from 65 to 90 years of age or older), sex,
race/ethnicity (white non-Hispanic, Black non-Hispanic,
Hispanic, and other), educational attainment (less than
a high school diploma, a high school diploma or equiva-
lent, or more than a high school diploma), marital status
(married/living with a partner or not married/widowed),
living arrangements (percent of individuals living alone),
health insurance coverage (Medigap or Medicare supple-
mental coverage, Medicaid coverage, Tri-Care coverage,
and/or Medicare Part D drug coverage), and income. For
43.1% of the sample, income was measured using the im-
putation methodology in Samuel et al. (2015) and Samuel
et al. (2019)), which relies on reported total income, im-
puted income for missing data, and household size from
the NHATS along with the Census Bureau’s 2014 federal
poverty limit.

We also quantified receipt of meal assistance and med-
ical comorbidity. Meal assistance was characterized as re-
ceipt of the Supplemental Nutrition Assistance Program
(SNAP) benefits, and receipt of Meals on Wheels in the last
month. Comorbidity was characterized using self-reported
health conditions. We used the following 10 self-reported
health conditions in the NHATS to create a count of
chronic conditions: heart attack, heart disease (including
angina or congestive heart failure), high blood pressure, ar-
thritis, osteoporosis, diabetes, lung disease (including em-
physema, asthma, or chronic bronchitis), stroke, dementia/
Alzheimer’s disease, and cancer. The number of health con-
ditions was summed and reported as none, one or two,
three or four, and five or more.

Statistical analyses

Utilizing the summary indicator, we estimated the national
prevalence of this expanded definition of food insecu-
rity among community-dwelling older adults in the 2015
NHATS (n = 7,070). We generated national estimates of
food insecurity, biopsychosocial factors, and sample char-
acteristics. Sample and biopsychosocial characteristics were
compared between those who were food insecure versus
food secure using Rao-Scott chi-square tests. To establish
the construct validity of the summary indicator of food in-
security, we estimated separate logistic regression models
to evaluate the association between the summary indicator
and relevant biopsychosocial factors (i.e., frailty status, so-
cial isolation, community disability, and being homebound;
Ryvicker et al., 2020). We then estimated models adjusted
for gender, age, race/ethnicity, marital status, education
level, income, self-reported depression (assessed using the
Patient Health Questionnaire-2 validated two question
screening questionnaire), number of comorbidities, and
living alone. While the previous medical conditions were
reported by patients based on a doctor’s diagnosis, depres-
sion is assessed based on a validated screener, and thus
separated in the analysis. We conducted two sensitivity
analyses to identify the robustness of the construct validity
of our summary indicator with known biopsychosocial
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factors. First, we examined the construct validity of the
score using a cut point of two or more points. Second, we
examined construct validity using only the most severe
form of food insecurity (e.g., skipping meals due to finan-
cial constraints).

NHATS sample weights were included in all analyses to
account for differential selection probabilities and potential
nonresponse bias (DeMatteis et al., 2016). Our analyses
were conducted in Stata version 16.1. This study utilized
the public use sample person files of the NHATS. John
Hopkins University Institutional Review Board approved
the NHATS protocol and obtained informed consent from
all participants (Kasper & Freedman, 2019).

Results

Prevalence of Food Insecurity, Sample, and
Biopsychosocial Characteristics

In the 2015 round of the NHATS, approximately 1.7 mil-
lion (4.3%) community-dwelling older adults were classi-
fied as food insecure, as defined by the summary indicator
(Table 2). Food insecurity was more prevalent among par-
ticipants who were female, non-White, had less than a high
school education, were not married/partnered, had lower
income, received an Supplemental Security Income, and re-
ceived Medicaid (Table 2). For example, individuals who
had more than five comorbidities were more than twice as
likely to be food insecure (23.9% vs. 9.10%, p < .001).
Beyond Medicaid enrollment, health insurance was not sig-
nificantly associated with food insecurity. Similarly, age was
not significantly associated with food insecurity with the
exception of participants aged 75-79 years. Food insecure
older adults had higher rates of multiple comorbidities,
depression, frailty, living alone, being homebound, com-
munity disability, and social isolation. Additionally, SNAP
participation was more than twice as high among NHATS
participants who were food insecure (16.3% vs. 6.6%, p
< .001; Table 2). Biopsychosocial factors associated with
worse health status were highly prevalent among those
who were classified as food insecure (Table 3).

Construct Validity of the Food Insecurity
Summary Indicator

Our summary indicator of food insecurity was posi-
tively associated with all relevant biopsychosocial factors
prior to adjustment (Table 4). After adjusting for relevant
covariates, the food insecurity summary indicator was pos-
itively associated with frailty (odds ratio [OR] 9.50, 95%
confidence interval [CI] 4.92-18.37), being homebound
(OR 3.49, 95% CI 2.03, 6.00), and experiencing com-
munity disability (OR 5.19, 95% CI 3.90-6.90). After ad-
justment, there was no significant relationship between the
social isolation composite and food insecurity. However, a
component of social isolation, living with more than one

person, was negatively associated with food insecurity
(Supplementary Tables 4 and §). These findings support
our hypothesized associations between the food insecurity
summary indicator and relevant biopsychosocial factors,
and provide empirical evidence of the construct validity of
the measure.

Results of the sensitivity analyses defining food in-
security as two or more points on the scale were similar
in magnitude and direction (Supplementary Tables 2 and
3). Prevalence of the most severe form of food insecurity,
skipping meals due to financial constraints, was 1.80%,
demonstrating that the nonfinancial measures resulted
in a higher, more comprehensive view of the prevalence
(Supplementary Table 6). We also performed similar con-
struct validity analyses, which were nonsignificant given the
small sample size, but in a similar direction (Supplementary
Table 7).

Discussion

In this investigation, we establish a novel summary indi-
cator of food insecurity in a nationally representative co-
hort of older adults. We find that approximately 5% of
community-dwelling individuals can be classified as food
insecure utilizing the new summary indicator. Furthermore,
frailty status, being homebound, socially isolated, and ex-
periencing community disability were associated with
higher rates of food insecurity. While participants who
were racial minorities were more likely to be food insecure,
participants who were older (aged 75-89 years) and had
higher incomes (2100% federal poverty level) were less
likely to be food insecure. In keeping with prior research,
being female, having lower educational attainment, being
unmarried, Medicaid participation, high comorbidities,
and poor perceived health status were all associated with
higher rates of food insecurity (Bhargava & Lee, 2017).
By utilizing a validated, nationally representative
survey of older adults, this study is the first to create a
summary indicator of food insecurity in the NHATS. This
summary indicator is an effort to expand the conceptu-
alization of food insecurity among older adults, particu-
larly as it relates to the unique challenges faced by older
adults including frailty, social isolation, community disa-
bility, and being homebound. In comparing our results to
Goldberg and Mawn’s (2015), which also included data
on their measure’s association with the biopsychosocial
factors, the effect sizes had similar directions, but dif-
ferent magnitudes. Our magnitude was likely larger due
to our study population (e.g., a nationally representative
survey vs. qualitative interviews) or the use of aggregated
biopsychosocial variables versus their use of disaggre-
gated variables. Comprehensive study of food insecurity
in older adults is essential given the serious health im-
pacts it poses (Afulani et al., 2015). Among older adults,
it is associated with increased disease burden, poor med-
ication adherence (Afulani et al., 2015), falling (Wallace
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Table 2. Sample Characteristics of Community-Dwelling NHATS Participants by Food Insecurity Status

Characteristics Analytic sample Food insecure Food secure
Sample 7 7,070 308 6,762
Weighted # 38,834,686 1,672,947 37,161,738
Weighted % — 4.3% 95.7%
Age
65-69 2,152 (30.4%) 113 (36.7%) 1,891 (30.1%)
70-74 1,942 (27.5%) 8 (25.3%) 1,729 (27.5%)
75-79 1,344 (19.0%) 5 (14.7%) 1,204 (19.2%)
80-84 861 (12.2%) 2(10.3%) 770 (12.3%)
85-89 520 (7.4%) 2 (7.1%) 462 (7.4%)
>90 251 (3.6%) 8 (5.9%) 216 (3.5%)
Sex***
Female 3,965 (54.7%) 224 (72.6%) 3,378 (53.9%)
Race/Ethnicity ***
White 5,480 (77.5%) 201 (65.3%) 4,896 (78.1%)
Black 582 (8.2%) 1(13.3%) 502 (8.0%)
Hispanic 513 (7.3%) 4(10.9%) 430 (6.8%)
Other 495 (7.0%) 2 (10.5%) 444 (7.1%)
Education®

<High school diploma

High school diploma

>High school diploma
Marital status™**

Married, living with partner

Not married, widowed
Income™**
<100% 2014 FPL
100%-200% 2014 FPL
200%-500% 2014 FPL
>500% FPL
Health coverage
Medigap supplement
Medicaid***
Tri-care
Part D drug coverage

Number of comorbidities™ **

0

1-2

3-4

S+
Depression™**
Living alone***

1,380 (19.5%)
1,783 (25.2%)
3,907 (55.3%)

4,139 (58.5%)
2,931 (41.5%)

1,149 (16.3%)
1,502 (21.2%)
2,632 (37.2%)
1,787 (25.3%)
4,347 (61.5%)
779 (11.0%)
394 (5.6%)
4,301 (60.8%)

691 (9.8%)
3,225 (45.6%)
2,511 (35.5%)

872 (12.3%)
5,260 (27.4%)

82 (26.6%)
85 (27.6%)
141 (45.8%)

111 (36.2%)
197 (63.8%)

1,204 (19.2%)
1,575 (25.1%)
3,493 (55.7%)

3,735 (59.6%)
2,537 (40.4%)

Congregate meal participation™** 153 (2.2%)

(
(
(
643 (9.1%)
(
(
(
SNAP participation™** 496 (7.0%)

92 (30.0%) 980 (15.6%)
101 (32.7%) 1,300 (20.8%)
3(26.8%) 2,365 (37.7%)
2(10.5%) 1,627 (25.9%)
173 (56.0%) 3,782 (61.7%)
5(21.2%) 662 (10.6%)
0 (3.4%) 355 (5.7%)
203 (65.9%) 3,801 (60.6%)
6(5.2%) 627 (10.0%)
8 (28.5%) 2,909 (46.4%)
130 (42.4%) 2,208 (35.2%)
4(23.9%) 528 (8.4%)
5(30.8%) 722 (11.5%)
132 (42.8%) 1,677 (26.7%)
2(7.3%) 120 (1.9%)
0(16.3%) 415 (6.6%)

Note: FDL = federal poverty level; NHATS = National Health and Aging Trends Study.

*p<.05; " p < .01; ***p < 001

et al., 2007), and delaying necessary care (Bhargava
et al., 2017). Nutrition interventions are important as
the older population, most of whom live in the com-
munity, increases in size and diversity. We found that a
large proportion of older adults classified as food inse-
cure using our measure did not participate in meal assis-
tance programs. This may indicate an unmet need that
should be targeted in future outreach and enrollment

efforts. Lastly, it is important to acknowledge that sig-
nificant health events may contribute to or exacerbate an
individual’s likelihood of experiencing food insecurity.
This is an important area for future investigation within
the NHATS.

Understanding food insecurity and access in the aging
population is increasingly important as the Center for
Medicare and Medicaid Services (CMS) makes increasing
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Table 3. Biopsychosocial Characteristics Among
Community-Dwelling NHATS Participants, by Food
Insecurity Status

Analytic Food Food
Characteristics sample insecure secure
n 7,070 308 6,762
Estimate 38,834,686 1,672,947 40,015,557

Frailty status***

Robust 36.4% 8.1% 37.7%

Prefrail 47.0% 47.2% 47.0%

Frail 16.6% 44.7% 15.3%
Being homebound** *

Nonhomebound 83.3% 46.1% 84.9%

Semi-homebound 12.4% 41.8% 11.1%

Homebound 4.3% 12.1% 4.0%
Community disability***

Community disability 28.6% 71.9% 26.6%
Social isolation**

Severely socially isolated 5.0% 8.7% 4.8%

Socially isolated 24.9% 31.0% 24.7%

Socially integrated 70.1% 60.3% 70.5%

Note: NHATS = National Health and Aging Trends Study.
*p <0.05; **p < .01; ***p < .001.

efforts to prioritize nonmedical health care needs among
older adults. In 2019, CMS allowed Medicare Advantage
(MA) plans to offer supplemental benefits that utilize com-
munity services to address barriers to health care access
or avoid costly care (e.g., emergency health care utiliza-
tion; Meyers et al., 2019). These include benefits such as
home-delivered meals and other services designed for daily
maintenance (Meyers et al., 2019). Given that more than
one third of Medicare beneficiaries (22 million people) are
enrolled in an MA plan, it is essential to quantify social
needs—such as food insecurity—among the Medicare eli-
gible population (Meyers et al., 2019). This would enable
health plans and policy makers to understand how these
added benefits are impacting health status and disparities
among and between MA and traditional Medicare bene-
ficiaries. Incorporating biopsychosocial factors into food
insecurity assessment for older adults would allow com-
munity service providers, health plans, medical systems,
nonprofits, and policy makers to account for nonfinancial
dimensions of food insecurity in this population. This
could allow more vulnerable adults to benefit from
programs such as home-delivered meals, case management,
or congregate meals.

This research has several limitations. Although the
NHATS oversamples older adults and non-Hispanic
Blacks, we were unable to further explore differences
in being classified as food insecure among different mi-
nority groups. According to Feeding America’s 2015
State of Senior Hunger Annual Report, 8.1% of older
adults are food insecure and 3.2% had very low (i.e., se-
vere) food insecurity (Ziliak & Gundersen, 2017). Ziliak

Table 4. Odds of Biopsychosocial Factors by Food Insecurity
Status, 2015

OR 95% CI
Unadjusted models
Frailty status™**
Robust — —
Prefrail 4.70 2.53,8.74
Frail 13.68 7.94,23.59
Being homebound** *
Nonhomebound — —
Semi-homebound 6.92 5.06,9.45
Homebound 5.64 3.62,8.79
Community disability***
Community disability 7.08 5.43,9.22
Social isolation*
Socially integrated — —
Socially isolated 1.47 1.08,1.99
Severely socially isolated 2.12 1.34,3.36
Adjusted models®
Frailty status™**
Robust — —
Prefrail 3.94 2.07,7.50
Frail 9.50 4.92,18.37
Being homebound** *
Nonhomebound — —
Semi-homebound 4.96 3.29,7.47
Homebound 3.49 2.03, 6.00
Community disability***
Community disability 5.19 3.90, 6.90
Social isolation
Socially integrated — —
Socially isolated 1.12 0.80, 1.57
Severely socially isolated 1.05 0.57,1.96

Note: CI = confidence interval; NHATS = National Health and Aging Trends
Study; OR = odds ratio.

*Models were adjusted for gender, age, race/ethnicity, marital status, education
level, income, depression status, number of comorbidities, and living alone.
*p<.05 **p <.01; ***p <.0001.

and Gundersen (2017) analyze nationally representative
data from the Current Population Survey, which includes
the USDA HFSSM questionnaire, to derive food insecu-
rity estimates for households that include older adults.
As previously discussed, the HFSSM focuses on finan-
cial limitations to obtaining food, and does not include
other difficulties older adults may face that are included
in our NHATS summary indicator such as lack of social
support and/or reduced mobility and function (Lee &
Frongillo, 2001; Sahyoun & Basiotis, 2000; Wolfe et al.,
1996). Despite this expanded definition of food insecu-
rity encompassed by the NHATS questions, our rate could
be lower, in part, because the NHATS restricts its survey
to Medicare beneficiaries and excludes homeless or un-
documented individuals. Furthermore, the indicator was
limited to questions available in the NHATS, which were
not as comprehensive as items proposed by Wolfe et al.
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(2003). For example, we were unable to capture hunger
or nutritional quality of food. Finally, our measure uses
items such as skipping meals due to financial constraints,
which are likely indicative of a particularly severe form of
food insecurity. Our finding that 4.3% of older adults are
food insecure suggests that broadening the conceptualiza-
tion of food insecurity through use of the proposed tool
may allow for a more thorough assessment among older
adults who are experiencing, or at risk for, severe forms of
food insecurity, but are currently overlooked as existing
measures do not include the biopsychosocial dimensions
incorporated in the summary indicator. Finally, we were
unable to test our measure against a “gold standard,” such
as the HFSSM. The NHATS could allow more compre-
hensive research of food insecurity among older adults by
including the validated HFSSM in a future supplement.
Inclusion of the HFSSM would allow for the detection of
less severe forms of food insecurity among NHATS par-
ticipants, thereby improving the sensitivity of measures
within NHATS to assess the full range of food insecurity
experienced by older adults. Leveraging the panel survey
design of NHATS, inclusion of HFSSM measures in future
waves would also enhance the ability for these combined
measures to be used for surveillance of participant-level
changes in food security status over time. Additionally, in-
clusion of the HFSSM in NHATS would enable further
validation testing of the proposed tool by allowing for di-
rect comparison with the current gold standard, as well
as how existing financial resource-driven definitions of
food insecurity, when used in conjunction with our more
expanded definition of food insecurity, may allow for a
better understanding of the true burden of food insecurity
among older adults.

Using data from the NHATS, we created a summary
indicator of food insecurity among community-dwelling
older adults. This measure expands on prior work to ac-
count for the biopsychosocial limitations older adults
disproportionately face. Given that food insecurity is a
multidimensional phenomenon among older adults, future
work should include biopsychosocial factors to better iden-
tify food insecurity in this population.
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