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Abstract
Objective: Lower-income older adults with multiple chronic conditions (MCC) are
highly vulnerable to food insecurity. However, few studies have considered how
health care access is related to food insecurity among older adults with MCC. The
aims of this study were to examine associations between MCC and food insecurity,
and, among older adults with MCC, between health care access and food insecurity.
Design:Cross-sectional study data from the 2019 Behavioral Risk Factor Surveillance
System survey.
Setting: Washington State, USA.
Participants: Lower-income adults, aged 50 years or older (n 2118). MCC was
defined as having≥ 2 of 11 possible conditions. Health care access comprised three
variables (unable to afford seeing the doctor, no health care coverage and not having
a primary care provider (PCP)). Food insecurity was defined as buying food that did
not last and not having money to get more.
Results: The overall prevalence of food insecurity was 26·0% and was 1·50 times
greater (95%CI 1·16, 1·95) among participantswithMCC compared to thosewithout
MCC. Among those with MCC (n 1580), inability to afford seeing a doctor was asso-
ciated with food insecurity (prevalence ratio (PR) 1·83; 95% CI 1·46, 2·28), but not
having health insurance (PR 1·49; 95% CI 0·98, 2·24) and not having a PCP (PR 1·10;
95% CI 0·77, 1·57) were not.
Conclusions: Inability to afford healthcare is related to food insecurity
among older adults with MCC. Future work should focus on collecting longi-
tudinal data that can clarify the temporal relationship between MCC and food
insecurity.
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The Food and Agricultural Organization of the United
Nations defines food insecurity as lack of regular access to
safe enough and nutritious food for normal growth and
development and an active and healthy life(1). In 2019,
10% of households in the USA experienced food insecu-
rity(2), and one in five of these households included an older
adult(3). Food insecurity disproportionately affects low-
income households(2) and older adults with low income
are particularly vulnerable to food insecurity due to factors
such as social isolation, lack of transportation, disability and

poor health(4). Experiencing food insecurity is associated
with malnourishment, poor chronic disease management(5)

and all-cause mortality(6). Therefore, reducing food insecu-
rity could improve overall health in this population.

Studies across North America have suggested that specific
chronic conditions such as cancer, CVD, diabetes, high blood
pressure and chronic lung disease are associated with food
insecurity(7–13). For older adults, burden of chronic conditions,
measured by having multiple chronic conditions (MCC), has
also been linked to higher levels of food insecurity(14–16).
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Evaluating the extent to which MCC and food insecurity are
associated is important considering that almost two-thirds
of adults 65 years or older in theUSAhaveMCC(17). It has been
hypothesised that food insecurity may contribute to chronic
disease risk through stress and poor diet(14,16), and that
chronic disease may contribute to food insecurity among
lower-income populations through high health care costs
which leave less disposable income for food(15).
Additionally, having lower income or wealth is a common
cause of both food insecurity(18) and chronic disease(19).

Unlike most other high-income nations, the USA lacks
universal healthcare coverage(20). Instead, the US health
care system is unaffordable and inaccessible particularly
for historically marginalised communities(21). However,
for individuals with MCC, the health care setting may be
a critical venue for addressing unmet social determinants
of health such as food insecurity(22). In one US study, not
having enough money for balanced meals was associated
with lower health care access and quality(23). For low-
income individuals with MCC, the potential impact of
health care access on food insecurity is twofold. First,
health care coverage reduces personal health care spend-
ing which in turn may diminish the need to choose
between health care and food. Second, access to health
care may provide an opportunity to be screened for food
insecurity(24) and connected with resources that address
food insecurity, such as the Supplemental Nutrition
Assistance Program (SNAP) in the USA, meal programmes,
fruit and vegetable financial incentive programmes or
charitable food sources. Identifying which aspects of
healthcare access is associated with food insecurity among
older adults with MCCmay informmore targeted screening
methods and interventions to improve the health of a
highly vulnerable population.

The first aim of this study was to investigate the relation-
ship between MCC and food insecurity using data from the
2019 Washington State (WA) Behavioral Risk Factor
Surveillance System (BRFSS) survey. We hypothesised that
food insecurity would be more prevalent among lower-
income older adults with MCC compared to lower-income
older adults without MCC. The second aim of this studywas
to determine, among lower-income older adults with MCC,
if health care access was associated with food insecurity.
We hypothesised that food insecurity would be more
prevalent among individuals with MCC and poorer health
care access compared to those with MCC and better access.
To our knowledge, no studies have examined the associa-
tion between health care access and food insecurity among
older adults with MCC.

Methods

Study design and data source
We used cross-sectional data from the 2019 WA BRFSS sur-
vey to examine the association between MCC and food

insecurity among lower-income older adults (WA
Department of Health, Center for Health Statistics,
Behavioral Risk Factor Surveillance System, supported in
part by the Centers for Disease Control and Prevention,
Cooperative Agreement U58/DP006066–05 (2019)).
BRFSS is an annual phone survey that samples non-institu-
tionalised adults, 18 years or older, in the USA(25). BRFSS
includes core questions (standardised questions every state
and territory are required to use each year), optional mod-
ules (standardised questions that states and territories can
optionally use) and state-added questions (state-specific
questions selected to reflect state health priorities). Data
about chronic health conditions and healthcare use are col-
lected as core questions each year and food insecurity data
were collected as a new WA state-added question in 2019.

Study population
Our study focused on lower-income older adults, 50 years or
older, who lived in WA. Washington is a state in the north-
west region of the USA and includes both highly populated
metropolitan areas and rural agricultural areas. It is the thir-
teenth most-populated state in the USA with a population of
more than 7·7million people. Compared to the general USA,
it has a higher socio-economic standing but the rural regions
tend to have higher levels of poverty compared with the
urban centers (about 20% of the state population lives in
rural regions) (26). We used annual household income
as a percentage of the 2019 US Federal Poverty Level
(% FPL)(27) to definewhich participantswere lower income.
We set the upper bound of lower income at 250 % FPL(28),
corresponding to an annual income of $31 225 USD or less
for an individual living alone in 2019. We excluded partic-
ipants who had an income> 250 % FPL, missing responses
to five or more of the chronic condition questions, or a
missing response to the food insecurity question.

Measures

Exposures
There were two exposures of interest in this study. The first
exposure was having MCC, which we defined as having≥2
chronic conditions. BRFSS asks participants to self-report a
history of eleven chronic health conditions: high blood
pressure, high cholesterol, myocardial infarction, CHD,
stroke, asthma, other cancers (excluding skin cancer),
chronic obstructive pulmonary disease, kidney disease,
diabetes and arthritis (Supplementary Table). For each con-
dition, the participant was asked, ‘Have you EVER been
told by a doctor, nurse or other health professional that
you have/had (chronic condition)?’. Counting each affirma-
tive response as one point, we created a variable for the
total number of self-reported chronic conditions and then
dichotomised it as has MCC (≥ 2) v. does not have MCC
(0–1). The data source used for this study did not include
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items about medication use for every chronic condition we
studied. However, a few of the chronic conditions, such as
high blood pressure and high cholesterol, did ask about
medication use.Within our study population that answered
yes to either of these questions, 83·7 % and 62·4 % of the
participants also responded yes to taking a medication
for the condition which suggests that the majority of indi-
viduals with chronic conditions in the study were using
medication.

The second exposure was healthcare access which was
based on three questions: ‘Was there a time in the past 12
months when you needed to see a doctor but could not
because of cost?’; ‘Do you have any kind of health care cov-
erage, including health insurance, prepaid plans such as
Health Maintenance Organisation, and government plans
such as Medicare or Indian Health Service?’; and ‘Do you
have one person you think of as your personal doctor or
health care provider?’. Based on previous work(29), the three
healthcare access variables were coded so the exposed
group would be poorer access: was unable to afford to
see a doctor because of the cost v. was not unable to see
a doctor because of cost; has no health care coverage
v. has health care coverage; and doesnot have a primary care
provider (PCP) v. has a PCP. In the USA, a PCP is a physician,
nurse practitioner or physician assistant who has undergone
primary care training. A PCP is the equivalent of a family prac-
tice or general practice physician in other countries.

Outcome
The outcome was food insecurity and was assessed based
on the question, ‘The food that I/we bought just didn’t last,
and I/we didn’t have money to get more.’ Was that often,
sometimes or never true for you in the last 12 months?’
Participants who responded ‘often true’ or ‘sometimes true’
were categorised as experiencing food insecurity and par-
ticipants who responded ‘never true’ were categorised as
not experiencing food insecurity. This question is the sec-
ond item from a two-item screener previously validated
against the eighteen-item USDA Food Security Survey
Module in paediatric settings(30). While it is customary to
use both items from the screener to categorise individuals
with an affirmative response to either item as food-inse-
cure, our data source only used the second item. An
affirmative response to the second item alone has a sensi-
tivity of 82 % and a specificity of 95 %(30).

Confounders
We selected confounders a priori based on a minimum set
of confounders identified using causal diagrams created
separately for our two exposures (see online supplemen-
tary material, Supplemental Fig. 1 and 2). For our first expo-
sure, MCC, we included the following confounders: sex,
age, race/ethnicity, relationship status, educational attain-
ment, employment status and annual household income
as % FPL. For our analysis limited to those with MCC, we

used the same set of confounders with the addition of met-
ropolitan residence.

Sex was a binary variable (male, female) based on the
BRFSS imputed version of the question, ‘Are you male or
female?’. It is unclear whether survey participants answered
their sex assigned at birth or gender identity(31). We cate-
gorised age into two groups (50–64 years, ≥ 65 years).
We categorised race/ethnicity as White Non-Hispanic
(NH), Black NH, Asian NH, American Indian/Alaska
Native NH, Hispanic, and Other NH. Relationship status
was based on a question about marital status with six
response options that we dichotomised into partnered
(married, member of an unmarried couple) and not part-
nered (divorced, widowed, separated, and never married).
Educational attainment was grouped into four categories
(did not complete high school, high school degree or gen-
eral equivalency diploma (GED), some college, college
degree or higher). Employment status had three categories
(employed, unemployed and retired), where ‘employed’
included those who were employed for wages or self-
employed and ‘unemployed’ included those who were
out of work, homemakers or those who were unable to
work. We calculated annual household income as % FPL.
The FPL is set annually by the US Department of Health
and Human Services and is calculated based on household
size(27). Since BRFSS measures income as a categorical var-
iable, we used a random uniform distribution to assign a
continuous income value to each individual based on their
income category. This method has been shown to accu-
rately estimate % FPL in low-income populations(32).
Based on prior work(8), we then categorised % FPL into five
groups (< 51 %, 51–100 %, 101–130 %, 131–200 % and 201–
250 %), with the additional delineation of the 201–250 %
category to account for the eligibility cutoff for WA food
assistance at< 200 % FPL(33). Metropolitan residence (met-
ropolitan and non-metropolitan) was based on the two-
tiered rural-urban commuting area (RUCA) scale which
was developed to compare population size and commuting
patterns of different census tracts based on zip code(34).

Statistical analysis
We excluded any participants with ‘don’t know,’ ‘refused’
or missing responses for the confounder variables included
in each analysis (available-case analysis). First, we con-
ducted descriptive analyses by estimating the weighted
prevalence of MCC in the total study population and within
confounder subgroups. Weights were based on BRFSS sur-
vey design weighting that is performed to account for bias
from selection probabilities, noncoverage and demo-
graphic differences between the sample population and
the source population(35). Then, we used modified
Poisson regression(36) to generate unadjusted prevalence
ratios and confounder-adjusted prevalence ratios with
95 % CI. For our first aim, MCC was the exposure and food
insecurity was the outcome. For our second aim, MCC was
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an inclusion criterion, poorer health care access was the
exposure and food insecurity was the outcome. We chose
modified Poisson regression because it is reliable with
small sample sizes and accounts for overdispersion which
is common in binary outcome data(36). We used R version
4.0.3 for all statistical analyses.

Results

There were 2326 lower-income older adults who partici-
pated in the WA BRFSS survey in 2019. All respondents
answered five or more of the chronic condition questions.
We excluded 208 (8·9 %) individuals because they had a
missing response for food insecurity. Our final sample con-
sisted of 2118 lower-income older adults.

Among the lower-income older adults living in WA in
this study, 1580 had MCC (weighted prevalence= 81·8 %).
Almost half (44·6 %) of study participants weremale, 52·0 %
were 50–64 years old and 44·7 % were partnered (Table 1).
The majority of study participants were White NH (74·3 %),
unemployed or retired (71·9 %), and resided in metropoli-
tan areas (78·3 %). Respondents withMCCweremore likely
to be older, not partnered, unemployed or retired, and have
an annual household income < 101 % FPL compared to
those who did not have MCC.

The prevalence of food insecurity among all lower-
income older adults in the study was 26·0 %. The preva-
lence of food insecurity was greater among lower-income
older adults with MCC compared to those without MCC
(29·1 % v. 17·5 %; prevalence ratio= 1·66; 95 % CI 1·26,
2·18) (Table 2). After adjusting for sex, age, race/ethnicity,
relationship status, educational attainment, employment
status and annual household income as % FPL, the preva-
lence of food insecurity was 1·50 times greater (95 % CI
1·16, 1·95) among participants with MCC compared to
those without MCC.

Almost half of lower-income older adults with MCC who
reported they were unable to afford visiting a doctor in the
past 12 months also reported food insecurity compared to
only 24·8% of those who were able to afford a doctor in
the past 12 months (adjusted prevalence ratio 1·83; 95% CI
1·46, 2·28) (Table 3). The unadjusted prevalence ratio
between not having health care coverage and food insecurity
was 1·73 (95%CI 1·26, 2·39). After adjusting for the confound-
ers, the association was attenuated (adjusted prevalence ratio
1·49; 95%CI 0·98, 2·24). Theprevalence of food insecurity did
not significantly differ between the lower-income older adults
with MCC who did not and did have a PCP (adjusted preva-
lence ratio 1·10; 95% CI 0·77, 1·57).

Discussion

Among the lower-income older adults in this study, the
prevalence of food insecurity was higher among

participants who had MCC compared to those who did
not have MCC. This finding is consistent with findings from
other studies among low-income older adults(14–16). The
high healthcare and medication costs associated with hav-
ing MCC may be one reason that this population faces a
high burden of food insecurity. The association of MCC
and food insecurity could also be bidirectional. Financial
strains stemming from high healthcare costs could lead
to food insecurity, and the poor nutrition resulting from
food insecurity could also put individuals at a greater risk
of developing chronic disease. Addressing the common
systemic causes of food insecurity and chronic conditions
(e.g. unaffordable health care, low-income orwealth, hous-
ing instability and structural racism) is crucial to alleviate
the burden of food insecurity in lower-income older adults
in the USA.

We found that being unable to afford to see a doctor was
associated with food insecurity, which lends support to our
hypothesis that financial insecurity could be a common
cause of food insecurity and chronic conditions among
older adults. Similar to our finding, at least two previous
studies have found that food-insecure older adults were
more likely to have cost-related non-adherence to medica-
tion compared to their food-secure counterparts(37,38). The
consequences of food-insecure individuals with MCC
being unable to afford visiting a doctor and being non-
adherent to medication potentially include exacerbation
of existing chronic conditions and more severe impacts
of chronic disease such as hospitalisation or death. Each
of these consequences may contribute to increased per-
sonal health care spending and perpetuate a feedback loop
of poor health, financial hardship and food insecurity. In
addition to the financial costs of MCC, patients likely also
face time and opportunity costs due to MCC, which may
contribute to food insecurity. These include spending more
time getting to doctor’s appointments and to the pharmacy
to pick up prescriptions (i.e. transportation costs), inability
to work full time or to find work that accommodates limi-
tations imposed by medical conditions and chronic disease
management tasks such as checking insulin for patients
with diabetes(39).

Contrary to our hypothesis, lacking health care coverage
and having a PCP were not associated with food insecurity
in adjusted analyses. To our knowledge, this is the first
study to examine the association between health care
insurance, having a PCP and food insecurity among older
adults with MCC. There are a few possible explanations for
why health care coverage was not statistically significantly
related to food insecurity. First, individuals in our study
who were 65 years or older (48·0 % of the study sample)
have access to health care coverage through Medicare,
the federal health insurance programme in the USA for
all people who are 65 years or older which includes hospi-
tal and medical insurance. Medication coverage is an
optional Medicare plan with additional costs. Since all indi-
viduals 65 years or older in this study were eligible for
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Medicare, our measure may not have been sensitive
enough to detect whether an individual was able to get
needed care when covered under Medicare. In addition,
there is substantial variation in the quality and types of ser-
vices provided by different health care plans within
Medicare and across other or additional sources of cover-
age, which range from employer-based coverage, low-
income coverage and coverage related to military service.
Another potential explanation is that health care costs
including medications are burdensome regardless of

coverage status. This is consistent with previous work that
suggested Medicare health coverage alone does not cover
the cost of medications for older adults with chronic con-
ditions(37). Compared to a measure of the extent of health
care coverage, any health care coverage may not be a good
indicator of whether an individual has substantially
reduced financial burden because of their health care
coverage.

One potential reason why we did not find a significant
association between not having a PCP and food insecurity

Table 1 Characteristics of lower-income older adults* in Washington state, USA, by number of chronic conditions, behavioural risk factor
surveillance system, 2019 (n 2118)

Multiple chronic conditions†

Total (n 2118)
Unweighted n
(weighted %)

No (n 538)
Unweighted n
(weighted %)

Yes (n 1580)
Unweighted n
(weighted %)

Characteristic n % n % n %

Sex‡
Male 908 44·6 224 41·6 684 45·8
Female 1210 55·4 314 58·4 896 54·2

Age (years)
50–64 858 52·0 254 58·7 604 49·5
≥ 65 1260 48·0 284 41·3 976 50·5

Race/Ethnicity
White, Non-Hispanic 1788 74·3 456 74·8 1332 74·1
Black, Non-Hispanic 30 3·5 7 2·7 23 3·8
Asian, Non-Hispanic 32 5·7 9 6·4 23 5·5
American Indian/Alaska Native, Non-Hispanic 31 2·2 10 2·9 21 2·0
Hispanic 128 9·6 39 11·0 89 9
Other, Non-Hispanic 109 4·8 17 2·2 92 5·7

Relationship Status
Partnered§ 905 44·7 263 53·4 642 41·5
Not Partnered|| 1213 55·3 275 46·6 938 58·5

Educational Attainment
Did not complete high school 189 14·3 42 13·7 147 14·6
High school degree or GED 665 31·3 163 32·5 502 30·9
Some college 755 37·9 180 35·6 575 38·8
College degree or higher 509 16·4 153 18·1 356 15·7

Employment Status
Employed 499 27·4 205 43·6 294 21·4
Unemployed¶ 483 26·6 84 15·5 399 30·6
Retired 1129 45·3 246 39·0 883 47·7
Missing 7 0·7 3 2·0 4 0·2

Annual Household Income as % FPL**
< 51% 129 6·9 20 4·3 109 7·8
51–100% 338 17·6 77 14·2 261 18·8
101–130% 347 17·6 88 18·1 259 17·5
131–200% 790 35·9 189 33·2 601 36·8
201–250% 514 22·0 164 30·1 350 19·0

Metropolitan Residence††
Metropolitan 1338 78·3 335 76·5 1003 78·9
Non-Metropolitan 723 19·2 182 19·2 541 19·2
Missing 5·7 2·6 21 4·3 36 1·9

GED, general equivalency diploma; FPL, Federal Poverty Level.
*We defined lower-income as< 250% FPL (corresponding to an annual income of $31 225 USD or less for an individual living alone in 2019) and included older adults who
were at least 50 years old.
†At least two chronic conditions from a list eleven chronic conditions: high blood pressure, high cholesterol, myocardial infarction, CHD, stroke, asthma, any cancer (excluding
skin cancer), chronic obstructive pulmonary disease, kidney disease, diabetes and arthritis.
‡This binary variable is an imputed version of the question that asked ‘Are you male or female?’ on the Behavioral Risk Factor Surveillance System survey. It is unclear if a
participant would answer the question based on their gender identity or sex assigned at birth.
§Includes individuals who are married and members of an unmarried couple.
||Includes individuals who are divorced, widowed, separated, and never married.
¶Includes self-reported homemakers, students, or those unable to work.
**The FPL is set annually by the US Department of Health and Human Services and is calculated based on household size.
††Derived from the Rural-Urban Commuting Area (RUCA).
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could be that having a PCP does not impact the ability to
afford food and does not operate on the monetary pathway
between MCC and food insecurity we have hypothesised.
Another potential reason is that participants’ PCP did not
screen them for food insecurity. Previous work has shown
that PCP do not routinely screen for food insecurity, and
when they do, they prioritise screening in families with
young children(40,41). This is understandable given that
screening for social determinants of health like food inse-
curity is a relatively new practice(42). In addition, when PCP
do screen for food insecurity, it is not clear whether they
refer patients to services, how accessible those services
are and whether patients would use the services.
However, recent qualitative work has found that providers
are receptive to incorporating screeningmeasures for older
adults and would be interested in referring patients to food
assistance programs when necessary(24). Future work
should consider how older adult patients would respond
to screening and referral to such programmes.

Almost 30 % of lower-income older adults with MCC in
this study experienced food insecurity. Food insecurity
among older adults is a growing problem as the population

of older adults increases globally(43). In addition, the
COVID-19 pandemic led to an unprecedented increase
in food insecurity among low-income families(44).
Potential interventions aimed at reducing existing food
insecurity could include connecting lower-income older
adults with MCC to food assistance programs and increas-
ing funding for meal programs for older adults. Food assis-
tance programs, such as SNAP in the USA, are effective at
reducing food insecurity but are typically underutilised by
older adults(5) in part because of stigma around food assis-
tance participation. However, further research about the
barriers that older adults face in accessing support is war-
ranted. Alternatively, universal meal programmes for older
adults are an attractive option because they do not rely on
meeting eligibility requirements like SNAP and may not
have the same stigma(45). These programmes have addi-
tional benefits such as home delivery of food which can
overcome transportation andmobility challenges that older
adults with chronic conditions face. In order for these pro-
grammes to be successful, adequate funding is necessary as
current funding levels cannot provide for all older adults
who are in need(45).

Table 2 Weighted prevalence ratios for food insecurity by number of chronic conditions among lower-income older adults* in Washington
state, USA, behavioral risk factor surveillance system, 2019

Multiple chronic conditions† Food insecurity, weighted prevalence (%) Unadjusted PR 95% CI Adjusted PR‡ 95% CI

No 17·5 Reference Reference
Yes 29·1 1·66 1·26, 2·18 1·50 1·16, 1·95

PR, prevalence ratio; % FPL, Percentage of the Federal Poverty Level.
The sample sizes for the unadjusted PR and the adjusted PR were 2118 and 2111, respectively.
*We defined lower-income as< 250% FPL (corresponding to an annual income of $31 225 USD or less for an individual living alone in 2019) and included older adults who
were at least 50 years old.
†At least two chronic conditions from a list eleven chronic conditions: high blood pressure, high cholesterol, myocardial infarction, CHD, stroke, asthma, any cancer (excluding
skin cancer), chronic obstructive pulmonary disease, kidney disease, diabetes and arthritis.
‡Adjusted for sex, age, race/ethnicity, relationship status, educational attainment, employment status and annual household income as %FPL.

Table 3 Weighted prevalence ratios for food insecurity by healthcare access among lower-income older adults* with multiple chronic
conditions† in Washington State, Behavioral Risk Factor Surveillance System, 2019

Healthcare access

Food insecurity,
weighted

prevalence (%)
Unadjusted

PR 95% CI
Adjusted
PR‡ 95% CI

Unable to afford seeing a doctor in the past 12
months
No 24·8 Reference Reference
Yes 49·9 2·02 1·61, 2·52 1·83 1·46, 2·28

Health care coverage
Yes 27·8 Reference Reference
No 48·2 1·73 1·26, 2·39 1·49 0·98, 2·24

Has a primary health care provider
Yes 28·3 Reference Reference
No 30·0 1·06 0·75, 1·50 1·10 0·77, 1·57

PR, prevalence ratio; %FPL, Percentage of the Federal Poverty Level.
For inability to afford seeing a doctor in the past 12 months, the sample sizes for the unadjusted PR and adjusted PR were 1575 and 1535, respectively. For health care
coverage, the sample sizes for the unadjusted PR and adjusted PR were 1579 and 1539, respectively. For a primary health care provider, sample sizes for the
unadjusted PR and adjusted PR were 1573 and 1533, respectively.
*We defined lower-income as< 250% FPL (corresponding to an annual income of $31 225 USD or less for an individual living alone in 2019) and included older adults who
were at least 50 years old.
†At least two chronic conditions from a list eleven chronic conditions: high blood pressure, high cholesterol, myocardial infarction, CHD, stroke, asthma, any cancer (excluding
skin cancer), chronic obstructive pulmonary disease, kidney disease, diabetes and arthritis.
‡Adjusted for sex, age, race/ethnicity, relationship status, educational attainment, employment status, annual household income as %FPL and metropolitan residence.
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While food assistance programmes and charitable food
aid can be used to address existing food insecurity, they do
not directly address the root causes of food insecurity nor
do they prevent it. This would instead require system-wide
changes(46). In the USA, systems that propagate health dis-
parities include unaffordable and inaccessible health care,
lowwages, housing instability and structural racism. Health
care access interventions include providing coverage for
people younger than 65 who cannot work due to MCC,
lowering the age eligibility for Medicare to provide a
smoother transition from prior employer-based or private
health care coverage, reducing opportunity costs by
improving clinic office hours and providing transportation
to clinics and removing cost-related barriers to care such as
choosing low-cost medications, limiting prescriptions for
unnecessary medications or increasing insurance coverage
for medications. Addressing other underlying causes of
food insecurity will require dismantling inequitable sys-
tems and improving the social safety net for older adults.
In addition, policies must take into account the life-long
impacts of differential access to resources in order to sup-
port healthy aging.

Limitations
There are several limitations to this study. First, the obser-
vational data are cross-sectional, which precludes our abil-
ity to determine the temporal relationships amongst
variables of interest and potentiates that unmeasured con-
founders impacted the results. While our data provide evi-
dence of the relationships, future studies should
incorporate longitudinal data to investigate temporal rela-
tionships(47) and collect information on additional potential
confounders including food assistance use and social sup-
port provided by people other than partners. Second, food
insecurity was a state-added question inWA in only a single
year, so the sample size is relatively small and the study
may not generalise to the entire USA or to individuals with
MCC that could not be reached by phone. Although the
prevalence of food insecurity among residents of WA is
similar to that of the US population(48), the health care sys-
tem in WA may differ from other states and countries.
Future work should consider these associations in locations
with differing levels of health care access. Third, tomeasure
food insecurity, our study used a single item from a two-
item screener that was previously validated in a pediatric
setting. The second item in the screener, which assesses
worry about food insecurity, was not included. For this rea-
son and because the screener is not validated in older
adults, it is possible that food insecurity was underesti-
mated in our study(49). However, the prevalence of food
insecurity in the study was similar to previous measure-
ments which suggest the outcome may not have been
meaningfully biased(14). Finally, BRFSS is a self-reported
survey conducted via telephone interviews, which may
have resulted in misclassification for MCC due to recall bias

or undiagnosed health conditions. This misclassification
likely attenuated the observed association between having
MCC and food insecurity.

These findings provide evidence that lower-income
older adults with MCC have a high burden of food insecu-
rity and that being unable to afford to see a doctor is related
to food insecurity. Interventions could promote participa-
tion in food assistance programs through improved screen-
ing and referral programs for social determinants of health
like food insecurity in the health care setting. In addition,
food insecurity among older adults with MCC could be
reduced by developing interventions aimed at reducing
the financial and opportunity costs of health care. For
instance, the age eligibility for Medicare participation could
be lowered or Medicaid eligibility could be increased (i.e.
Medicaid expansion). Introducing interventions to alleviate
the burden of high health care costs in vulnerable popula-
tions could mitigate the high prevalence of food insecurity
among lower-income older adults with MCC.
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