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Association of food security with
cardiometabolic health during young
adulthood: cross-sectional comparison
of American Indian adults with other

racial/ethnic groups

Cassandra J Nikolaus
Ka'imi Sinclair®

ABSTRACT

Objectives Our aim was to assess the cross-sectional
associations between food insecurity and cardiometabolic
health indicators in American Indian young adults
compared with non-Hispanic white, black, Asian or Pacific
Islander and Hispanic young adults.

Design Data from the fourth wave of the National
Longitudinal Study of Adolescent to Adult Health (Add
Health) were used. Variables included a self-assessed
measure of risk of food insecurity, indicators of
cardiometabolic health (body mass index, haemoglobin
Alc, blood pressure) and sociodemographic
characteristics. Multivariable regression models were
used to assess the association of risk of food insecurity
with cardiometabolic health, while controlling for
sociodemographic variables. All analyses were weighted
and accounted for the complex survey design.
Participants The analytical sample of n=12799 included
mostly non-Hispanic white respondents (n=7900),
followed by n=2666 black, n=442 American Indian, n=848
Asian or Pacific Islander and n=943 Hispanic.

Results Risk of food insecurity was more common
among respondents who were female, Black, American
Indian, had lower educational attainment, and were
classified as having obesity or diabetes. In unadjusted
models, risk of food insecurity was significantly
associated with greater odds of obesity (O0R=1.39;
95% Cl 1.20 to 1.60) and diabetes (OR=1.61; 95% Cl
1.23 to 2.11). After adjusting for sociodemographic
factors (age, sex, education, income, household size,
tobacco smoking, alcohol intake and race/ethnicity),
only the association between risk of food insecurity
and obesity remained (OR=1.19; 95% Cl 1.03 to
1.38). Relationships among risk of food insecurity,
sociodemographic characteristics and diabetes varied
across models stratified by race and ethnicity.
Conclusions Results suggest that elevated risk of food
insecurity is present in young American Indian adults, but
its relationship with cardiometabolic health is unclear.
Future work should capitalise on longitudinal data and
the US Department of Agriculture’s Food Security Survey
Modules.

,' Anna Zamora-Kapoor,? Luciana E Hebert,’

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The current study is the first to characterise food
insecurity in American Indian young adults.

= The analyses are strengthened by the use of objec-
tive measures with anthropometric and blood as-
sessments to characterise cardiometabolic health.

= The single item measure of food insecurity required
a cautious interpretation of respondents’ as being at
risk of food insecurity.

= The analyses rely on one cross-sectional wave of
data collection from the Add Health study, so cau-
sality cannot be inferred.

BACKGROUND

Diet-sensitive cardiometabolic diseases are
some of the leading causes of morbidity and
mortality in the USA, with heart disease and
diabetes accounting for over 25% of deaths
in 2017." Annual healthcare costs incurred
by patients to treat and manage heart disease
and diabetes are substantial.?® Furthermore,
both diseases are associated with an average
loss of over 10 quality-adjusted life years.*
Though heart disease and diabetes are a
consequence of physiological and metabolic
changes in the body, racial and ethnic dispar-
ities in the burden of these diseases’ ® are a
product of structural and intermediary social
determinants of health.”

Social determinants of health comprise
the ‘complex circumstances in which individuals
are born and live that impact their health’® One
such determinant is food insecurity, defined
as insufficient financial resources to access
enough nutritious foods for all members of
a household.’ In 2019, an estimated 11% of
US households experienced food insecurity.’
The COVID-19 pandemic has exacerbated
food insecurity in the USA,'" which rose to
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15% prevalence in 2020."" It is theorised that food inse-
curity has a cyclic relationship with chronic diseases,
wherein coping responses and stress experienced as a
result of food insecurity increase chronic disease risk.
Subsequent disease treatment costs then perpetuate
financial hardships, further amplifying food insecurity
risk.'* Empirical evidence supports the relationship of
food insecurity to chronic disease development,'® poor
disease self-management,'* greater healthcare costs' '°
and premature mortality.'” '®

Disparities in food insecurity across racial and ethnic
groups are not well characterised. Although the annual
report on US food security consistently indicates that
food insecurity is more prevalent in households led by
Hispanic or black, non-Hispanic adults when compared
with households led by white, non-Hispanic adults,” this
report lacks detailed racial or ethnic disparity data, as
American Indian, Alaska Native, Native Hawaiian, Pacific
Islander and Asian respondents are grouped together
under a single ‘other, non-Hispanic’ category. More-
over, recent research reports that known risk factors for
cardiometabolic health, such as overweight and obesity,
have different effects across racial/ethnic groups. Asian
adults have been found to have a higher likelihood of
disease and early death with lower levels of overweight
and obesity than non-Hispanic white and non-Hispanic
black adults.’ ** Similarly, non-Hispanic black children
are more likely to become hypertensive than their non-
Hispanic white and Hispanic counterparts, even after
adjusting for current and birth weight.*' This research
programme stresses the need to continue examining risk
factors for cardiometabolic health using race-stratified
models.

American Indian people face unique historic and
sociocultural influences that impact their lived experi-
ences and community prevalence of social determinants
of health.”” ® As an example, forced relocation away
from traditional lands and reliance on highly processed
government food commodity programmes have had irre-
versible ramifications on American Indian food systems.**
Yet, data that capture how these forces might impact
contemporary food insecurity is sparse. American Indian
people continue to be regularly omitted or misclassified
in federal, state and local data collection and reports.”
A handful of independent researchers have character-
ised food insecurity prevalence among American Indian
or Alaska Nativeled households.”*® An even smaller
subset of studies have assessed the relationship of food
insecurity to chronic diseases in samples of American
Indian respondents.” In a sample of American Indian
adults in rural Oklahoma, adults reporting experiences
of food insecurity were more likely to report height and
weight values considered obese as well as that they had
been told by a doctor, nurse or other health professional
that they had diabetes or high blood pressure.”! However,
food insecurity was not related to obesity when assessed
among American Indian or Alaska Native adults in the
California Health Interview Survey” or related to being

told by a healthcare provider that they had high blood
pressure or diabetes in a sample of American Indian
adults recruited in the Midwest.* However, these studies
often rely on small regional samples and self-report
among respondents that they were provided diagnoses by
healthcare providers, which can introduce biases related
to healthcare access and healthcare utilisation as well as
recall. To date, no study has characterised food insecu-
rity in American Indian young adults or examined the
associations between food insecurity and cardiometabolic
health outcomes in this age group by racial and ethnic
classification.

The objective of the current study was to assess the
cross-sectional relationships between food insecurity and
diet-sensitive cardiometabolic risk factors in American
Indian young adults in comparison with non-Hispanic
white, black, Asian or Pacific Islander and Hispanic partic-
ipants. The authors hypothesised that risk of food inse-
curity would be associated with poorer cardiometabolic
health and that this association would vary by race and
ethnicity of respondents. The present analyses use data
from The National Longitudinal Study of Adolescent to
Adult Health (Add Health), which has previously been
employed to assess food insecurity and obesity, stratified
by sex but not by race.*

METHODS

Data source

Add Health is a nationally representative cohort study
conducted by the Carolina Population Center at the
University of North Carolina-Chapel Hill.** Respondents
were recruited as adolescents in grades 7-12 (n=20745)
at 80 schools during the 1994-1995 academic year. To
date, respondents have completed five waves of longitu-
dinal data collection to explore various determinants of
health, health-related behaviours and health outcomes.
During each wave of data collection, respondents
complete different biometric and survey assessments.
Written informed consent was collected at each wave of
data collection. More details about Add Health and its
methodology can be found elsewhere.”

The current study relied primarily on information from
the wave 4 data collection in 2008-2009, when cohort
members were 24-32 years old, as this is the only wave
that included a measure of food insecurity. Over 80% of
the original sample (n=15701) participated in wave 4.
Data collection included a 90 min computer-based survey
and a 30 min home-based assessment of anthropometric,
blood pressure and blood spot biomarker measurements
collected by trained field staff. Sociodemographic survey
data collected during wave 1 data collection in 1994-1995
supplemented the wave 4 data.

Measures

Food insecurity

Food insecurity was based on respondent answers to the
following question: ‘In the past 12 months, was there a time
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when you were (your household was) worried whether food would
run out before you would get money to buy more?’ Responses
of ‘yes’ were considered at risk of food insecurity and
responses of ‘no’ were considered not at risk of food inse-
curity. This item is derived from similar, lengthier, more
sensitive and more specific items in the US Department
of Agriculture’s Food Security Survey Module.”” Inter-
pretation of the responses to signify ‘risk of food insecu-
rity’ in lieu of a more definitive metric of food insecurity
aligns with other abbreviated food insecurity screening
tools, such as the 2-item screener that is recommended
for use in healthcare settings.™

Cardiometabolic health

Trained field staff collected measures of cardiometabolic
health, including (a) body mass index (BMI), (b) glucose
homeostasis and (c) blood pressure.”” * Respondents’
bodyweightwas measured to the nearest 0.1 kg. Height was
assessed to the nearest 0.5cm. BMI was calculated based
on weight (kg) divided by height (m) squared. BMI values
were classified as underweight (<18.5 kg/mQ), normal
weight (18.5 to <25kg/m2), overweight (25 to <30kg/
m2) and obese (ZSOkg/mQ). For analyses, these classi-
fications were collapsed to obese or not obese. Glucose
homeostasis was evaluated based on blood glucose (mg/
dL) and haemoglobin Alc (%), determined from assays
of dried blood spots. These measures were then used to
classify participants as having no diabetes, pre-diabetes
or diabetes. Participants were classified as having pre-
diabetes if their haemoglobin Alc levels were 5.7%—6.4%
or their fasting blood glucose level was 100-125mg/dL,
but they did not meet the criteria for having diabetes.
Participants were classified as having diabetes if they had
haemoglobin Alc 26.5%, fasting glucose >125mg/dL, a
self-reported history of diabetes or self-reported use of
diabetes medication.

Three blood pressure readings were acquired for
each participant. Measures of systolic and diastolic
blood pressure (mm Hg) were derived by averaging the
second and third readings, or the first was used if only
one reading was completed. Systolic and diastolic values
were used to classify each participant’s blood pressure as
normal (<120mm Hg systolic and <80 mm Hg diastolic),
prehypertensive (120-139mm Hg systolic or 80-89mm
Hg diastolic) or hypertensive (=140mm Hg systolic
or 290 mm Hg diastolic).

Sociodemographic characteristics

Participants’ sociodemographic characteristics were
derived from survey questions administered in wave 1 and
wave 4 data collection periods. Wave 1 items included an
assessment of biological sex (female or male), race (white;
black or African American; American Indian or Native
American; Asian or Pacific Islander; and other) and
ethnicity (yes/no response regarding Hispanic or Latino
origin). If participants selected more than one race, they
were assigned to a single racial and ethnic category in the
following order: American Indian, black, Asian or Pacific

Islander, Hispanic and non-Hispanic white. The intent
was to maximise the representation of racial and ethnic
minorities.*' Age of participants was calculated in years
by taking the difference between the month and year of
birth recorded during wave 1 and the month and year of
the wave 4 survey administration. Wave 4 surveys included
assessments of household size (number of people living
with the participant), education (less than high school;
completion of high school or a General Educational
Development test; some college; or a Bachelor’s degree
or more), employment (yes/no response to working
10 or more hours per week for pay), household annual
income (less than US$15,000; US$15000 to US$29,999;
US$30000 to US$50,999; US$H50000 to US$74,999;
US$75,0000 or more; missing), tobacco smoking (yes/no
response to smoking cigarette(s) during any of the past
30 days) and alcohol use (yes/no response to consuming
one or more alcoholic beverage(s) during any of the past
30 days).

Statistical analyses

Descriptive statistics were calculated for risk of food inse-
curity, cardiometabolic health indicators and sociodemo-
graphic characteristics using frequencies and proportions
for categorical variables and means and SD for contin-
uous variables. Logistic multivariable regression models
were used to estimate the associations between cardiomet-
abolic health indicators and risk of food insecurity. All
cardiometabolic health indicators were treated as binary
with obesity compared with all other weight categories,
diabetes compared with no diabetes and hypertension
compared with no hypertension. For the full sample, two
models were created for each cardiometabolic health
indicator. The unadjusted model included the cardiomet-
abolic health indicator as the dependent variable and
risk of food insecurity as the only independent variable.
The adjusted model additionally included sociodemo-
graphic characteristics (age, sex, education, household
size, tobacco smoking, alcohol intake and race/ethnicity)
and an interaction term for race and food insecurity. If
this interaction term indicated that the relationship of
food insecurity with the cardiometabolic health indicator
varied by race, adjusted models stratified by race were
built for participants with no missing data on variables
of interest. Given that cardiometabolic health indicators
are highly correlated, no multiple comparisons adjust-
ments were made.** All statistical analyses accounted for
the complex sampling strategy by incorporating sampling
weights for the wave 4 data collection and identifying the
primary sampling units and strata to adjust for stratifica-
tion and oversampling of underrepresented groups. All
analyses were conducted in Stata/MP (V.15.0, StataCorp,
College Station, Texas, 2016), with the significance level
set at alpha=0.05. The protocols described were deemed
as not human subject research by the Washington State
University IRB, given that there was no interaction by
researchers with identifiable data.
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Patient and public involvement
No patients involved.

RESULTS

Of the 15701 respondents who participated in wave 4
data collection, 2902 observations were removed from
the sample because they lacked survey weights (n=901)
or were missing values for cardiometabolic health indi-
cators (n=1290Alc; n=346 blood pressure; n=121 BMI)
or sociodemographic characteristics (n=104race or
ethnicity; n=103 tobacco smoking; n=22 alcohol use;
n=7 household size; n=4 employment; n=3risk of food
insecurity; n=1 education). The result was a final analyt-
ical sample of n=12799. The sample included approx-
imately equal representations of sexes (female=50%).
Most respondents were non-Hispanic white (n=7900),
followed by n=2666 black, n=943 Hispanic, n=848 Asian
or Pacific Islander and n=442 American Indian. Across all
participants, prehypertension was the most common indi-
cator of poor cardiometabolic health (48%), followed by
obesity (37%), overweight (30%), pre-diabetes (30%),
hypertension (19%) and diabetes (6%). Risk of food
insecurity was reported by 11% of participants and was
related to differences across many sociodemographic
and cardiometabolic health variables, including sex, race
or ethnicity, education, income, employment, tobacco/
alcohol use, weight and glucose outcomes (not shown).
Risk of food insecurity was not significantly associated
with pre-diabetes (p=0.54), prehypertension (p=0.45) or
hypertension (p=0.52) in bivariate comparisons, so was
not further assessed in multivariable models.

Characteristics related to risk of food insecurity and/
or cardiometabolic health indicators were descriptively
compared across racial and ethnic groups (table 1).
Educational attainment varied across groups with almost
half of Asian or Pacific Islander respondents attaining
a bachelor’s degree or more, in contrast with a sixth of
Hispanic respondents. Tobacco and alcohol use in the
prior 30 days also varied across racial and ethnic groups,
with the highest prevalence of tobacco use occurring
among American Indian respondents (46%) and highest
prevalence of alcohol use occurring among non-Hispanic
white respondents (65%). Obesity was the most preva-
lent among Black respondents (45%) and least common
among Asian or Pacific Islander respondents (26%).
Diabetes was the most prevalent among black respon-
dents (15%), followed by American Indian respondents
(12%) and Hispanic respondents (9%).

Table 2 shows the results of logistic regression models
predicting obesity by risk of food insecurity in unad-
justed and adjusted models among all participants. In
unadjusted models, risk of food insecurity was associated
with significantly greater odds of obesity in all partici-
pants (OR=1.39; 95% CI 1.20 to 1.60). After adjusting for
sociodemographic characteristics (age, sex, education,
income, household size, tobacco smoking, alcohol intake
and race/ethnicity), risk of food insecurity was no longer

significantly associated with increased odds of obesity
(OR=1.15; 95% CI 0.96 to 1.39). Black respondents had
significantly greater odds (OR=1.29; 95% CI 1.13 to 1.48)
and Asian or Pacific Islander respondents had signifi-
cantly lower odds (OR=0.59; 95% CI 0.38 to 0.93) of
obesity when compared with Non-Hispanic white respon-
dents in the adjusted model. However, the interaction
term of food insecurity and race/ethnicity in the adjusted
model predicting obesity was not significant, so stratified
models for each race/ethnicity were not analysed.

Table 3 shows the results of logistic regression models
estimating the association between diabetes and risk
of food insecurity in unadjusted and adjusted models
among all participants. In unadjusted models, risk of
food insecurity was significantly associated with increased
odds of diabetes in the model including all participants
(OR=1.61; 95% CI 1.23 to 2.11). When adjusting for
sociodemographic characteristics (age, sex, education,
income, household size, tobacco smoking, alcohol intake
and race/ethnicity), risk of food insecurity remained
significantly associated with greater odds of diabetes
(OR=1.89; 95% CI 1.28 to 2.79). Race and ethnicity were
also significantly associated with diabetes in the adjusted
model, with black (OR=3.63; 95% CI 2.87 to 4.58), Amer-
ican Indian (OR=3.77;95% CI 2.37 to 5.98) and Hispanic
(OR=2.13; 95% CI 1.40 to 3.23) respondents at greater
odds of diabetes when compared with non-Hispanic white
respondents. The interaction term between risk of food
insecurity and race or ethnicity was also significant, with
black (OR=0.47; 95% CI 0.25 to 0.90), American Indian
(OR=0.16; 95% CI 0.03 to 0.73) and Hispanic (OR=0.28;
95% CI 0.09 to 0.82) respondents who reported risk of
food insecurity at lower odds of diabetes when compared
with Non-Hispanic white respondents who did not report
risk of food insecurity. Table 4 shows the results of logistic
regression models estimating the association between
diabetes and risk of food insecurity in unadjusted and
adjusted models stratified by race and/or ethnicity. Risk
of food insecurity was significantly related to odds of
diabetes only in the models restricted to non-Hispanic
white respondents (unadjusted OR=2.13; 95% CI 1.45 to
3.13 and adjusted OR=1.82; 95% CI 1.19 to 2.76).

DISCUSSION

The aim of this study was to assess the relationship of food
insecurity to cardiometabolic health indicators in young
adults and to compare these relationships among Amer-
ican Indian respondents with other racial and ethnic
groups. In support of the hypothesis that risk of food inse-
curity would be associated with poorer cardiometabolic
health, diabetes was observed to be associated with risk
of food insecurity even after adjusting for sex, age, race/
ethnicity, household size, education, income, tobacco use
and alcohol use. Furthermore, we characterised variation
across racial and ethnic groups in the prevalence of risk
of food insecurity and indicators of poor cardiometabolic
health and found differences in identifiable relationships
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Table 2 Association of obesity with risk of food insecurity,
in unadjusted and multivariable logistic regression models

Table 3 Association of diabetes with risk of food insecurity,
in unadjusted and multivariable logistic regression models

All participants

All participants

(n=12799)

1.39 (1.20 to 1.60)***
Risk of food insecurity 1.15 (0.96 to 1.39)
Age 1.03 (1.00 to 1.07)
1.07 (0.96 to 1.20)
1.06 (0.87 to 1.30)
1.11 (0.92 to 1.33)
0.63 (0.51 to 0.78)***
1.06 (0.83 to 1.36)
1.13 (0.91 to 1.41)
1.02 (0.80 to 1.30)
0.89 (0.70 to 1.12)
0.92 (0.66 to 1.28)
1.08 (1.03 to 1.12)**
0.73 (0.65 to 0.81)***
0.77 (0.69 to 0.86)***
1.29 (1.13 to 1.48)***
1.31(0.92 to 1.87)
0.59 (0.38 to 0.93)*
1.15 (0.90 to 1.48)
0.91 (0.65 to 1.26)

Risk of food insecurity, unadjusted

Sex:t female

Education:F high school

Education: some college

Education: bachelor’s degree or more
Household income:§ US$15 to 29.9k
Household income: US$30 to 49.9k
Household income: US$50 to 74.9k
Household income: US$75k or more
Household income: missing
Household size

Tobacco smoking: yes

Alcohol intake: yes

Race or ethnicity:q] Black

Race or Ethnicity: American Indian
Race or Ethnicity: Asian or Pacific Islander
Race or Ethnicity: Hispanic

Interaction:T1 Risk of Food Insecurity x
Black

Interaction: Risk of Food Insecurity x
American Indian

0.75 (0.38 to 1.48)

Interaction: Risk of Food Insecurity x Asian
or Pacific Islander

2.62 (0.90 to 7.65)

Interaction: Risk of Food Insecurity x
Hispanic

1.42 (0.70 to 2.87)

All estimates are shown for risk of obesity relative to all other weight
categories. P values are denoted as * for <0.05, ** for <0.01 and ***
for <0.001.

TRelative to male.

FRelative to less than high school.

§Relative to less than $15k/year.

{Relative to Non-Hispanic white.

TtRelative to no risk of food insecurity and Non-Hispanic white.

between risk of food insecurity and diabetes during young
adulthood. Broadly, the results align with the evidence
that the expected dietary changes that food insecure
individuals or households enact to cope with insufficent
resources are related to physical health differences'® **
and provide new indications about how this relationship
manifests across racially and ethnically diverse young
adults.

Data collected during wave 4 of Add Health assessments
provide a glimpse of food insecurity risk and cardiomet-
abolic health issues already present during young adult-
hood. Eleven percent of young adults reported being
at risk of food insecurity in the present sample, which is
lower than the prevalence of food insecurity (15%-16%)
in households led by adults 21-30 years old assessed in

(n=12799)%

1.61 (1.23to 2.11)**
1.89 (1.28 to 2.79)**

Risk of food insecurity, unadjusted
Risk of food insecurity

Age 1.06 (1.01 to 1.12)*
0.94 (0.78 to 1.15
1.06 (0.74 to 1.53
0.78 (0.56 to 1.08

)
( )
( )
Sex:t female ( )
Education:t high school ( )
Education: some college ( )
Education: bachelor’s degree or more 0.56 (0.38 to 0.82)**
Household income:§ US$15 to 29.9k 0.92 (0.62 to 1.37)
Household income: US$30 to 49.9k  0.77 (0.55 to 1.09)
Household income: US$50 to 74.9k  0.83 (0.55 to 1.26)
0.78 (0.52 to 1.17)
0.85 (0.55 to 1.32)
0.98 (0.93 to 1.03)
0.76 (0.62 to 0.94)*
0.84 (0.69 to 1.02)
3.63 (2.87 to 4.58)**
3.77 (2.37 to 5.98)**
1.19 (0.60 to 2.37)

Household income: US$75k or more
Household income: missing
Household size

Tobacco smoking: yes

Alcohol intake: yes

Race or ethnicity:9] Black

Race or ethnicity: American Indian

Race or ethnicity: Asian or Pacific
Islander

Race or ethnicity: Hispanic 2.13 (1.40 to 3.23)***

Interaction:t1 Risk of Food Insecurity 0.47 (0.25 to 0.90)*
x Black

Interaction: Risk of Food Insecurity x
American Indian

0.16 (0.03 to 0.73)*

Interaction: Risk of Food Insecurity x
Asian or Pacific Islander

Interaction: Risk of Food Insecurity x 0.28 (0.09 to 0.82)*
Hispanic

1.16 (0.46 to 2.96)

All estimates are shown for risk of diabetes relative to no diabetes.
P values are denoted as * for <0.05, ** for <0.01 and *** for <0.001.
tTRelative to male.

FRelative to less than high school.

§Relative to less than $15k/year.

{Relative to Non-Hispanic white.

TtRelative to no risk of food insecurity and Non-Hispanic white.

the 2011-2015 Current Population Survey.*® This differ-
ence in prevalence is unexpected, given that wave 4 of
Add Health occurred during the Great Recession and the
elevated prevalence of food insecurity among the general
population during that same time period.’ Therefore, the
sample may differ in unobserved ways from the general
young adult population in the US. The characterisation
of risk of food insecurity concurred with prior findings
with respect to its relationships with sociodemographic
characteristics, including income, education, employ-
ment, race or ethnicity and tobacco use.? 1718 However,
in contrast to prior research, alcohol use was less preva-
lent among young adults at risk of food insecurity in the
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present sample.*”* The descriptive analyses of cardiomet-
abolic health indicators revealed that indicators of poor
cardiometabolic health are prevalent in young adulthood,
with overweight or obesity impacting over two-thirds of
respondents and prehypertension or hypertension preva-
lent among over half of the sample. However, these indi-
cators varied by race or ethnicity, with Black and American
Indian participants most likely to report obesity and/or
diabetes. These disparities may be related to differences
in the distribution of sociodemographic characteristics
across racial and ethnic groups in the present study or in
behavioural pattern differences reported in other anal-
yses of Add Health’s wave 4 data.”"”!

Risk of food insecurity was significantly associated with
obesity among respondents, but this relationship did not
hold after adjusting for sociodemographic characteris-
tics. Prior studies have also found that food insecurity is
related to greater odds of being overweight and/or obese,
but similarly to the current study, this relationship either
dissipates when adjusted for other characteristics or is
retained only for female respondents.” * 7 One excep-
tion to this was a study focused on older adults, which
found food insecurity was related to overweight or obesity
even after controlling for related characteristics.”® Few
prior studies assessing the relationship of food insecurity
and obesity have focused on young adults. In a prior anal-
ysis of the Add Health data, food insecurity was associated
with greater BMI values among female young adults even
after adjusting for sociodemographic characteristics.”
Differences in prior findings and the current results may
have resulted from the prediction of obesity instead of
continuous BMI values, but when models were stratified
by sex with continuous BMI as the outcomes, no differ-
ences in significant results were identified (not shown).
Thus, differences may have resulted from different socio-
demographic control variables and/or inclusion criteria.
Notably, in studies similarly focused on young adults that
did not rely on Add Health data, analyses of this rela-
tionship have largely yielded non-significant results.”*°
However, these studies often exclusively recruit college
students.”* > The current results largely align with prior
studies of food insecurity and obesity among young
adults, but the population sampled, inclusion criteria and
sociodemographic variables used as controls may lead to
variation in results.

Our examination of the relationship between risk of
food insecurity and diabetes found they were related
when the overall sample was assessed, but findings were
not consistent in models stratified by race/ethnicity.
Counterintuitively, interaction terms in the model also
indicated that respondents reporting risk of food inse-
curity and race/ethnicity of Black, American Indian or
Hispanic were less likely to report diabetes in compar-
ison to those who were both non-Hispanic white and
reported no risk of food insecurity. This interaction term
and the lack of relationships between risk of food inse-
curity and diabetes among American Indian, Hispanic
and Black respondents was counter to expectations. Prior

literature has demonstrated elevated prevalence of both
food insecurity and diabetes in many of these racial/
ethnic groups”’ and studies restricted to Hispanic™ and
American Indian® respondents have indicated diabetes
is related to food insecurity. These differences may have
been driven by prior studies including predominantly
middle-aged and/or older adults or measurement errors
and sample size biases, which are discussed further below.
In the present analyses’ stratified models, risk of food inse-
curity was related to greater odds of diabetes only among
non-Hispanic white respondents. However, these findings
align with the trends in the literature on food insecurity
and diabetes, which support a relationship between prev-
alence of diabetes as well as poorer glycaemic control, but
prior studies rely on samples that are predominantly non-
Hispanic white or do not disaggregate findings by racial/
ethnic groups.'*

There are a number of reasons that may explain the
counterintuitive interaction and subsequent absence of
findings for specific racial or ethnic groups. The limited
sample sizes for racial/ethnic groups other than non-
Hispanic white may have provided insufficient power to
detect small effects. Furthermore, some characteristics
exhibited limited variation, and thus small cell counts,
within racial/ethnic groups. In addition, because all
respondents were young adults, even though they exhib-
ited many indicators of poor cardiometabolic health,
the prevalence was relatively low compared with what
would be expected in older adults. For example, when
restricting the sample to only American Indian, Asian or
Pacific Islander or Hispanic respondents, the number
of individuals reporting both risk of food insecurity and
diabetes was <20 for each group. In models adjusting for
various sociodemographic characteristics, parameters are
estimated using limited data sets and may identify rela-
tionships, or lack thereof, based on restricted samples,
which may not reflect their larger populations. A final
factor that may have limited our power to observe rela-
tionships between risk of food insecurity and cardiomet-
abolic health outcomes is potential measurement error
resulting from the reliance on a single question to iden-
tify risk of food insecurity. Though evidence suggests this
single item has 93% sensitivity and 85% specificity when
compared with the full 18-item Food Security Survey
Module, validity evidence was not established for many
of the racial and ethnic groups of interest in the present
study.”” * Scholars have noted potential concerns with the
use of established food insecurity questions among Amer-
ican Indian or Alaska Native respondents.”* *' * However,
the estimates in Asian or Pacific Islander respondents had
wide CIs, which may reflect the heterogeneous sociocul-
tural and ethnic backgrounds within this group.” It is also
possible that findings are not a result of measurement
errors or sampling issues. Itis possible that the interaction
of food insecurity with race/ethnicity indicates under-
lying differences in how food insecurity is experienced,
and coping responses enacted by various racial/ethnic
groups in the USA, which warrants additional study to
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extend these analyses and investigate directionality of
relationships with additional longitudinal data.

The present study is not without limitations. The
analyses rely on one cross-sectional wave of data collec-
tion from the Add Health study, so causality cannot be
inferred. In addition, as previously noted, assessment of
food insecurity was based on a one-item measure. Though
evidence supports this measure’s comparability with full
surveys of food insecurity, it is possible that households
may have been misclassified with respect to food insecu-
rity. Thus, affirmative responses to the one-item measure
must be interpreted with caution as indicative of risk of
food insecurity. This interpretation does not afford the
nuance that can be provided by data from the 10-item
or 18-item Food Security Survey Modules, which can clas-
sify a household into one of four distinct food security
categories.”” An additional concern related to categorisa-
tion involves potential racial or ethnic misclassification,
as Asian or Pacific Islander respondents were identi-
fied under a single aggregate term, precluding unique
identification of Native Hawaiians or Pacific Islanders.
Researchers have noted unique socioeconomic and
cultural characteristics that warrant disaggregation of this
data® and estimates of statistics in the present study for
the group aggregated as Asian or Pacific Islanders often
produced wide CI ranges. Finally, almost 10% of income
data were missing in the present sample. However, in lieu
of listwise deletion of exclusion of this factor from multi-
variable models, missing values were treated as a response
category for income. Despite these limitations, this study
has made a contribution to the literature on food insecu-
rity and American Indian health by characterising risk of
food insecurity during young adulthood and comparing
the relationships between risk of food insecurity and
cardiometabolic health indicators by race and ethnicity.

Conclusion

Findings from this study contribute to the larger liter-
ature suggesting that food insecurity is related to
cardiometabolic health, specifically diabetes. The present
data further extend the research by providing evidence
of these relationships in early adulthood. Furthermore,
results highlight inequities experienced across racial and
ethnic groups in prevalence of risk of food insecurity and
indicators of poor cardiometabolic health. American
Indian young adults exhibited elevated prevalence of
risk of food insecurity and poor cardiometabolic health.
However, interaction analyses and stratified regression
models did not elucidate clear relationships between risk
of food insecurity and cardiometabolic outcomes among
individual racial or ethnic groups. Future studies should
replicate these analyses with longitudinal data and/or use
the full 10-item or 18-item Food Security Survey Modules.
Generating additional evidence about how food insecurity
and impaired cardiometabolic health manifest in various
racial and ethnic groups will be important to inform rele-
vant food and health-related policies and programmes.
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