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Summary
What is already known on this topic?
Food insecurity is a key social determinant of health that is linked to
diabetes, hypertension, and cardiovascular disease. However, its im-
pact on cardiovascular-kidney-metabolic (CKM) syndrome–related
conditions is not fully known.
What is added by this report?
Our study results demonstrated markedly higher odds of obesity, dia-
betes, weak or failing kidneys, and various cardiovascular events
among food-insecure versus food-secure populations.
What are the implications for public health practice?
Findings from our study provide a strong foundation for larger and
more robust longitudinal studies to further examine food insecurity as a
risk factor for CKM syndrome–related conditions.

Abstract

Introduction
Cardiovascular-kidney-metabolic (CKM) syndrome includes
health disorders that are increasingly prevalent in the US, yet their
relationship with food insecurity remains unclear. This study ex-

amined CKM syndrome–related conditions among US adults and
their associations with food insecurity.

Methods
This cross-sectional study analyzed data for 13,937 US adult parti-
cipants from the 2015–2020 National Health and Nutrition Exam-
ination Survey. Information about demographic characteristics,
food insecurity, and CKM syndrome–related conditions was self-
reported on questionnaires. Weighted logistic regression models,
adjusting for demographic variables and socioeconomic status, ex-
amined  associations  between  food  insecurity  and  CKM
syndrome–related health outcomes.

Results
Mean age of respondents was 47.4 years, and mean body mass in-
dex (weight in kg/height in m2) was 29.6. Of total respondents,
28.4% experienced marginal, low, and very low food security.
Obesity (40.9%), hyperglycemia (58.9%), and hypertension
(29.9%) were the most prevalent cardiometabolic conditions.
Lower food security was associated with significantly higher odds
of obesity, diabetes, weak or failing kidneys, and cardiovascular
diseases (CVDs), with clear dose–response relationships. Com-
pared with full food security, very low food security was associ-
ated with higher odds of congestive heart failure (adjusted odds ra-
tio [AOR] = 3.69), coronary heart disease (AOR = 3.43), heart at-
tack (AOR = 3.21), and stroke (AOR = 2.54). Additionally, the
likelihood of low or very low food security increased stepwise
with number of coexisting CVDs, with the highest odds observed
among adults reporting 4 CVDs (AOR = 3.93).

Conclusion
This study highlights that food insecurity is significantly associ-
ated with CKM syndrome–related conditions among US adults.
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Addressing food insecurity is critical to reducing its substantial
health burden and improving population health.

Introduction
Chronic cardiovascular, metabolic, and kidney diseases are among
the leading causes of death globally (1). Cardiovascular-kidney-
metabolic (CKM) syndrome is a newly established disorder
defined as the clinical manifestation of interactions between meta-
bolic risk factors (eg, obesity, diabetes), chronic kidney disease
(CKD), and the cardiovascular system (2). Currently, the progres-
sion of CKM syndrome is measured from stage 0 (absence of risk
factors) to stage 4 (severe organ damage, such as heart disease or
weak or failing kidneys) (3). Its development is influenced not
only by biologic processes but also by key systemic factors, in-
cluding socioeconomic inequalities, environmental barriers, and
policy-related challenges that limit the adoption of healthy life-
style practices (2). CKM syndrome–related conditions have severe
clinical implications, including increased risk of cardiovascular
events and associated death (3). Despite growing recognition, gaps
remain in the understanding of its risk factors, particularly social
risk factors such as food insecurity and socioeconomic disadvant-
age.

Food insecurity, defined as inconsistent access to adequate food
for an active and healthy lifestyle, is a key social determinant of
health (4). Prior studies have linked prolonged food insecurity to
the onset of common cardiometabolic disorders such as type 2 dia-
betes and hypertension (4,5). Evidence also demonstrates that
food-insecure people have nearly twice the odds of developing
cardiovascular disease (CVD) compared with food-secure people
(5). Te Vazquez et al described 3 primary pathways —nutritional,
compensatory, and psychologic — through which food insecurity
is associated with adverse health outcomes (6). Although the role
of food insecurity in cardiometabolic disorders among US adults
has been studied, little is known about its contribution to CKM
syndrome–related conditions. Given the rising prevalence and
consequences of CKM syndrome–related conditions, understand-
ing if and how food insecurity is linked to their development is
critical to designing public health interventions. Therefore, this
study aimed to address this gap in the literature by cross-
sectionally examining the relationship between food insecurity and
CKM syndrome–related conditions among a diverse and nation-
ally representative sample of US adults.

Methods
Study data and population

This cross-sectional analysis used data for 13,937 adults enrolled
in the National Health and Nutrition Examination Survey

(NHANES) during the 2015–2016 cycle and the cycle from 2017
through March 2020. Participants who were aged 18 years or
younger (n = 9,846) or had missing food insecurity data (n =
1,748) were excluded from the original NHANES sample (N =
25,531), resulting in a final sample of 13,937 adults. All parti-
cipants  provided informed consent  upon enrollment  into
NHANES. The University of Texas Health Science Center Intern-
al Review Board deemed this study to be exempt from review due
to the use of publicly available, deidentified data.

Assessment of CKM syndrome–related conditions

CKM syndrome–related conditions were identified by using the
adult definition established by the American Heart Association (7)
and included obesity (body mass index [BMI, weight in kg/height
in m2] ≥30), type 2 diabetes, hyperglycemia, weak or failing kid-
neys, hypertension, and CVDs (ie, congestive heart failure, coron-
ary heart disease, angina, heart attack, and stroke). Participants’
body measurements and bio-specimens were collected by trained
NHANES personnel (8). For this study, NHANES-generated BMI
values were used to generate weight categories based on cutoffs
established by the Centers for Disease Control and Prevention (9).
Participants who had a BMI of 30 or higher were considered to
have obesity. Additionally, participants’ blood pressure was meas-
ured 3 consecutive times to account for within-person variations in
measurements (10). If any measurements were incomplete or in-
conclusive, a fourth reading was taken to ensure the completion
and accuracy of blood pressure data. For this study, the average
systolic blood pressure and diastolic blood pressure readings were
calculated for all participants. Participants who had an average
systolic blood pressure of 130 mm Hg or higher or an average dia-
stolic blood pressure of 80 mm Hg or higher were considered to
have hypertension (11). Lastly, hyperglycemia was defined as
having a plasma glucose concentration of 100 mg/dL or higher,
which included participants in the prediabetes range (≥120 mg/dL)
(12). Enzymatic and photometric methods were used to measure
serum fasting glucose levels from participants’ blood samples,
which is further detailed in the NHANES laboratory procedure
manual (13). Each metabolic outcome was treated as a dichotom-
ous variable (1 = condition present, 0 = condition not present).

Other cardiovascular clinical events were self-reported on
NHANES health questionnaires. Participants were asked to report
whether they had “ever been told by a doctor or health profession-
al that they had diabetes or sugar diabetes”; their responses were
recorded as either yes, no, or “borderline” (14). For this study, par-
ticipants who responded yes or “borderline” were considered to
have diabetes (diabetes = 1) while others were not (diabetes = 0).
Similarly, participants were asked to report whether they had “ever
been told by a doctor or other health professional that they had
weak or failing kidneys,” not including kidney stones, bladder in-
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fections, or incontinence (15). Participants’ responses were recor-
ded as either yes or no by NHANES and retained as a dichotom-
ous variable for this study. On the Medical Conditions Question-
naire, participants were asked to report whether they were told by
a doctor or health care professional that they had certain CVDs (ie,
congestive heart failure, coronary heart disease, angina, heart at-
tack, and stroke) (16); their responses were recorded as either yes
or no and retained as individual, dichotomous variables for this
study. Participants who refused to provide responses to these ques-
tions or were unable to recall or provide the relevant information
were treated as having missing data; missing observations were
considered missing at random and excluded from analysis.

Assessment of food security

Food security status was assessed by NHANES by using the 18-
item US Food Security Survey Module for households with chil-
dren younger than 18 years and by using a shortened 10-item ver-
sion for households without children (17,18). Participant re-
sponses were scored by NHANES staff and tallied to generate a
raw food security score. A 4-level household food security vari-
able was created, with 1 being full food security, 2 being marginal
food security, 3 being low food security, and 4 being very low
food security, which was retained for our analysis.

Assessment of participant demographics

Participants’ age, sex, race and ethnicity, and socioeconomic
status (SES) were self-reported on the NHANES demographics
questionnaire or collected during in-person interviews (8). Family
poverty index, a proxy measure of SES, was calculated by divid-
ing total annual family income by the poverty guidelines set by the
US Department of Health and Human Services specific to the sur-
vey year (19). Participants with a family poverty index of 1.85 or
less were classified as having low SES, consistent with cutoffs
used to determine financial eligibility for many federal programs
(19).

Statistical analysis

Participant characteristics were reported as mean (SE) for continu-
ous variables and frequency (weighted %) for categorical vari-
ables. Stratified analyses and cross-tabulations were used to de-
termine the weighted prevalence of each symptom of CKM syn-
drome across food security levels. A composite CVD outcome
variable was created, summing participant responses (0 = condi-
tion not present, 1 = condition present) for each CVD. This score
was created to reflect the total number of CVDs reported by each
participant across the entire study sample. The adjusted associ-
ations between food security state, CKM symptom–related condi-
tions, and cumulative CVD score were examined by using
weighted logistic regression models, accounting for the complex

sampling design of NHANES. Multivariable models were adjus-
ted for participants’ age, sex, race and ethnicity, and SES. These
covariates were chosen a priori, based on their established rela-
tionship with food insecurity (20,21). The type 1 error level was
set at 5%, and a P value < .05 was considered significant. All ana-
lyses were performed by using SAS Studio version 9.4 (SAS Insti-
tute, Inc).

Results
Participants had a mean age of 47.4 years (SE = 0.4 y) and a mean
BMI of 29.6 (SE = 0.2). Of all participants, 51.9% were female,
15.8% Hispanic, 63.3% non-Hispanic White, 11.3% non-Hispanic
Black, 5.7% non-Hispanic Asian, and 3.9% other or multiple races
(Table 1). Nearly 14% came from households at or below the
poverty line, 11.2% had marginal food security, 9.5% low food se-
curity, and 7.7% very low food security. The most prevalent cardi-
ometabolic condition was hyperglycemia (58.9%), followed by
obesity (40.9%) and hypertension (29.9%). Less-common condi-
tions included type 2 diabetes (13.5%) and weak or failing kid-
neys (3.2%) (Table 1). The distribution of participants across
NHANES survey years is presented in the Appendix.

Compared with participants with full food security, those with
very low food security were, on average, younger and had a high-
er BMI (Table 1). Additionally, a larger proportion of this group
also came from households at or below the poverty line; were
obese; had weak or failing kidneys; and had congestive heart fail-
ure, coronary heart disease, heart attack, or stroke compared with
those with full, marginal, or low food security. Most participant
demographics and cardiometabolic disorders were significantly as-
sociated with food security except for hyperglycemia (P = .63),
hypertension (P = .91), coronary heart disease (P = .10), and
angina (P = .06) (Table 1).

After adjusting for age, sex, race and ethnicity, and SES, lower
levels of food security were significantly associated with most
metabolic disorders, with significant dose–response relationships
observed, especially for obesity and diabetes (Table 2). Compared
with participants with full food security, the likelihood of having
obesity and diabetes was significantly greater among those with
very low food security (42% and 64%, respectively) than among
those with marginal food security (33% and 60%, respectively).
The AOR for having weak or failing kidneys was 1.70 for margin-
ally food-secure participants and 2.26 among participants with
very low food security, compared with those with full food secur-
ity.

Similar trends were observed for CVD, where participants with
very low food security had the highest odds of congestive heart
failure, (AOR = 3.69; 95% CI, 2.11–6.44; P < .001), coronary
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heart disease (AOR = 3.43; 95% CI, 1.86–6.33 P < .001), heart at-
tack (AOR = 3.21; 95% CI, 2.00–5.16; P < .001), and stroke
(AOR = 2.54; 95% CI, 1.53–4.22; P < .001) compared with those
with full food security (Table 2).

When examining the cumulative association of CVDs with food
insecurity, we found a stepwise increase in the probability of re-
ported low or very low versus full or marginal food security with
an increase in the number of CVDs (Figure). The highest odds of
low or very low versus full or marginal food security were ob-
served among participants with 4 CVDs (AOR = 3.93; 95% CI,
1.91–8.08; P < .001), followed by those reporting 3 CVDs (AOR
= 2.54; 95% CI, 1.41–4.56; P = .003).

Figure. Cumulative association of CVDs with food insecurity, National
Health and Nutrition Examination Survey, 2015–2020. Abbreviation: CVD,
cardiovascular disease.

Discussion
Consistent with prior US-based research, findings from this cross-
sectional study consistently demonstrated significant, positive as-
sociations between food security and CKM syndrome–related con-
ditions, especially obesity, diabetes, coronary heart disease, con-
gestive heart failure, heart attack, and stroke. These associations
persisted even after adjusting for demographic and SES factors,
highlighting food security as an upstream correlate to incident or
persisting chronic diseases (22).

This study noted a significantly higher prevalence of CVDs among
those with low and very low food security, with a nearly 2- to 3-
fold increase in the likelihood of CVDs among those with very
low versus full food security. Furthermore, significant increases
were seen in the likelihood of low and very low food security with
an increase in the number of CVDs, thus confirming a bidirection-

al relationship between food security and CKM syndrome–related
conditions.  These findings are consistent  with a previous
NHANES analysis (1999–2018) that highlighted the continued
prevalence of CVD among people with food insecurity (23) and
the strong correlation between cumulative CVD prevalence and
the compounding effect of reduced food security. Furthermore,
participants with reduced food security were more likely to have
metabolic and renal disorders, including diabetes, obesity, hyper-
tension, and weak or failing kidneys. For renal disorders in partic-
ular, these findings align with prior research linking food insecur-
ity with an increased likelihood of developing end-stage renal dis-
ease among adults with CKD, and CKD among participants with
diabetes or hypertension (24,25).

The associations observed in this study likely reflect a constella-
tion of interconnected biologic, behavioral, and structural mechan-
isms linking food insecurity with cardiometabolic, kidney, and
CVD prevalence (6,26). At the structural level, features of the
food environment, such as food deserts (an area with limited ac-
cess to healthy food) and food swamps (an area with an abund-
ance of unhealthy food options relative to healthier choices), limit
access to affordable, nutritious food while promoting reliance on
energy-dense, ultraprocessed foods that are high in sodium, re-
fined carbohydrates, and unhealthy fats (25–27). Furthermore, the
repeated cycle of food scarcity followed by overeating when food
is available further disrupts metabolic processes, while the stress
surrounding meal uncertainty provokes neuroendocrine and in-
flammatory responses (28). Current evidence suggests a positive
relationship between such maladaptive behaviors and the develop-
ment of cardiometabolic conditions like obesity, insulin resistance,
hypertension, and dyslipidemia, which collectively contribute to
the development of CKM syndrome (29). Additionally, food in-
security is closely linked to structural barriers such as limited
health care access, medication nonadherence, and delayed disease
detection, which may compound disease burden over time (30).
Together, these elements provide a clear framework of how food
insecurity is linked to the clustering of cardiometabolic, kidney,
and CVDs observed in this study. Additionally, studies have
shown that childhood food insecurity and socioeconomic disad-
vantage often persist into adulthood and thus remain substantial
risk factors for several chronic diseases across the life course (31).

National trends further emphasize the urgency of addressing food
insecurity. Although the US Department of Agriculture (USDA)
reported a decline in food insecurity from 14.9% in 2011 to 10.5%
in 2019, rates spiked during the COVID-19 pandemic, reaching
23% by April 2020 (26). Reports suggest that households with low
income, low educational attainment, single mothers, changes in
employment status, and lack of access to personal or public trans-
portation have a higher prevalence of food insecurity. The USDA
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also reported that people with very low food security experience
not only a higher prevalence of CVDs but also an elevated risk of
death, reinforcing the broader public health implications of persist-
ent and worsening food security (26). Promisingly, intervention
studies have found that participation in produce prescription pro-
grams that provide free or discounted produce facilitates improve-
ment in dietary quality and choices, leading to improved metabol-
ic health outcomes (32). Collectively, the findings from this study
build on prior evidence to highlight the critical role of food secur-
ity in the development of chronic cardiometabolic and renal dis-
eases among US adults and the potential public health benefits that
may come from supporting and expanding current safety-net food
assistance and produce prescription programs across the country.

This study has strengths and limitations. The use of a large, na-
tionally representative dataset with rigorous data collection meth-
ods, including standardized biomarker assessments and in-person
measurements, enhanced the reliability and generalizability of the
study’s findings. Additionally, the use of weighted logistic regres-
sion to account for the complex survey design of NHANES im-
proved statistical precision. However, the cross-sectional nature of
the study limited causal inferences, as temporality between food
insecurity and CKM syndrome–related outcomes could not be es-
tablished. Reliance on self-reported data for certain health condi-
tions (eg, CVD, weak or failing kidneys) may have introduced po-
tential reporting bias. Despite these limitations, this study provides
valuable insights into the associations between food insecurity and
a novel, emerging collection of cardiometabolic and renal dis-
orders.

Our study found a significant association between food insecurity
and adverse cardiometabolic, renal, and cardiovascular health out-
comes, emphasizing the critical role of socioeconomic factors re-
lated to patterns of disease risk. It underscores the urgent need for
tailored public health interventions and policies to reduce food in-
security, given its observed association with chronic disease pre-
valence and health disparities. Addressing food insecurity through
policy reforms, nutritional assistance programs, and health care in-
tegration strategies may support efforts to address long-term
health disparities and provide insight relevant to the burden of
CKM syndrome–related disorders in US populations.
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Tables

Table 1. Distribution of Participant Demographics and CKM Syndrome–Related Conditions, by Food Security Status (N = 13,937), NHANES, 2015–2020a

Characteristic Overall (N = 13,937)

Food security statusb

P valuecFull
(n = 8,604)

Marginal
(n = 2,051)

Low
(n = 1,862)

Very low
(n = 1,420)

Age, mean (SE), y 47.4 (0.4) 49.1 (0.5) 43.2 (0.7) 43.8 (0.8) 42.3 (0.8) <.001
BMI, mean (SE), kg/m2 29.6 (0.2) 29.2 (0.2) 30.3 (0.3) 30.6 (0.3) 30.8 (0.4) <.001
Sex
Male 6,726 (48.1) 4,227 (48.9) 954 (46.0) 860 (45.2) 685 (46.9)

.01
Female 7,211 (51.9) 4,377 (51.1) 1,097 (54.0) 1,002 (54.8) 735 (53.1)
Race and ethnicity
Hispanic 3,548 (15.8) 1,709 (10.9) 653 (26.8) 744 (33.9) 442 (23.3)

<.001
Non-Hispanic Asian 1,634 (5.7) 1,271 (6.3) 190 (5.6) 147 (4.8) 26 (0.9)
Non-Hispanic Black 3,400 (11.3) 1,832 (8.8) 649 (18.9) 493 (16.8) 426 (17.2)
Non-Hispanic White 4,734 (63.3) 3,459 (70.7) 456 (42.9) 385 (39.7) 434 (52.4)
Other/multiple races 621 (3.9) 333 (3.3) 103 (5.7) 93 (4.7) 92 (6.2)
Family income-to-poverty ratio
At or below poverty line 2,758 (13.8) 892 (6.3) 550 (24.3) 666 (35.0) 650 (43.9)

<.001
Above poverty line 10,080 (86.2) 7,096 (93.7) 1,297 (75.7) 995 (65.0) 692 (56.1)
Cardiometabolic disorders
Obesity 5,674 (40.9) 3,260 (38.6) 893 (45.3) 856 (47.3) 665 (47.6) <.001
Type 2 diabetes 2,391 (13.5) 1,356 (12.7) 370 (15.0) 385 (16.1) 280 (14.9) .02
Hyperglycemia 3,881 (58.9) 2,326 (58.9) 602 (61.5) 573 (60.4) 380 (57.9) .63
Weak or failing kidneys 546 (3.2) 288 (2.8) 105 (4.1) 87 (4.1) 66 (5.0) .001
Hypertension 4,428 (29.9) 2,748 (29.8) 642 (31.0) 578 (29.6) 460 (29.6) .91
Congestive heart failure 498 (2.6) 266 (2.2) 78 (2.6) 78 (3.4) 76 (4.6) <.001
Coronary heart disease 586 (3.9) 362 (3.9) 74 (3.5) 73 (3.4) 77 (5.7) .10
Angina 335 (2.3) 181 (2.1) 49 (2.2) 60 (3.3) 45 (2.7) .06
Heart attack 613 (3.6) 340 (3.2) 85 (3.7) 91 (4.4) 97 (5.9) <.002
Stroke 612(3.4) 332 (3.0) 87 (2.8) 107 (4.8) 86 (5.7) <.001

Abbreviations: BMI, body mass index; CKM syndrome, cardiovascular-kidney-metabolic syndrome; NHANES, National Health and Nutrition Examination
Survey.
a Values are no. (weighted %), unless otherwise indicated.
b Food security status was assessed by using the 18-item US Food Security Survey Module for households with children younger than 18 years and a
shortened 10-item version for households without children. Participant responses were scored by NHANES staff and tallied to generate a raw food security
score. A 4-level household food security variable was created, with 1 being full food security, 2 being marginal food security, 3 being low food security, and
4 being very low food security.
c Significance set at P < .05.
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Table 2. Adjusted Associations Between Food Insecurity and Symptoms of CKM Syndrome–Related Conditions, NHANES, 2015–2020a

Type of disorder

Food security level,b AOR (95% CI)

Marginal Low Very Low

Metabolic
Obesity 1.33 (1.12–1.58)c 1.39 (1.17–1.65)c 1.42 (1.16–1.73)c

Diabetes 1.60 (1.17–2.18)c 1.54 (1.25–1.89)c 1.64 (1.23–2.19)c

Hyperglycemia 1.75 (1.36–2.25)c 1.45 (1.10–1.91)c 1.31 (0.97–1.77)
Hypertension 1.33 (1.12–1.59)c 1.26 (1.03–1.53)c 1.30 (1.07–1.58)c

Renal
Weak or failing kidneys 1.70 (1.21–2.38)c 1.84 (1.17–2.88)c 2.26 (1.41–3.64)c

Cardiovascular
Congestive heart failure 1.61 (1.14–2.29)c 2.15 (1.14–3.46)c 3.69 (2.11–6.44)c

Coronary heart disease 1.85 (1.22–2.81)c 1.68 (1.06–2.65)c 3.43 (1.86–6.33)c

Angina 1.63 (1.06–2.52)c 2.25 (1.46–3.47)c 1.53 (0.77–3.05)
Heart attack 1.89 (1.16–3.07)c 2.23 (1.49–3.32)c 3.21 (2.00–5.16)c

Stroke 1.33 (0.92–1.92) 2.29 (1.59–3.30)c 2.54 (1.53–4.22)c

Abbreviations: AOR, adjusted odds ratio; CKM, cardiovascular-kidney-metabolic; NHANES, National Health and Nutrition Examination Survey.
a Full food security was used as the reference group. All AORs were adjusted for age, sex, race and ethnicity, and socioeconomic status.
b Food security status was assessed by using the 18-item US Food Security Survey Module for households with children younger than 18 years and a
shortened 10-item version for households without children. Participant responses were scored by NHANES staff and tallied to generate a raw food security
score. A 4-level household food security variable was created, with 1 being full food security, 2 being marginal food security, 3 being low food security, and
4 being very low food security.
c Significant at P < .05.

PREVENTING CHRONIC DISEASE VOLUME 23, E36

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY       AUGUST 2026

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.



10       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2026/25_0372.htm

Appendix.  Distribution of Participant Characteristics, by NHANES Survey Year,
Analysis of Association Between Cardiovascular-Kidney-Metabolic Syndrome and
Food Insecurity, US, 2015–2020a

Characteristic Overall (N = 13,937) 2015–2016 (N = 5,552) 2017–2020 (N = 8,385)

Age, mean (SE), y 47.4 (0.4) 47.3 (0.6) 47.5 (0.6)
BMI, mean (SE), kg/m2 29.6 (0.2) 29.4 (0.3) 29.7 (0.2)
Sex
Male 6,726 (48.1) 2,664 (48.0) 4,062 (48.1)
Female 7,211 (51.9) 2,888 (52.0) 4,323 (51.9)
Race and ethnicity
Hispanic 3,548 (15.8) 1,691 (15.3) 1,857 (16.1)
Non-Hispanic Asian 1,634 (5.7) 647 (5.7) 987 (5.7)
Non-Hispanic Black 3,400 (11.3) 1,197 (11.5) 2,203 (11.2)
Non-Hispanic White 4,734 (63.3) 1,805 (63.8) 2,929 (63.0)
Other/multiple races 621 (3.9) 212 (3.8) 409 (4.0)
Family income-to-poverty ratio
At or below poverty line 2,758 (13.8) 1,192 (14.7) 1,566 (13.3)
Above poverty line 10,080 (86.2) 3,941 (85.3) 6,139 (86.7)
Cardiometabolic disorders
Obesity 5,674 (40.9) 2,186 (39.6) 3,488 (41.7)
Type 2 diabetes 2,391 (13.5) 904 (12.8) 1,487 (13.9)
Hyperglycemia 3,881 (58.9) 1,468 (58.5) 2,413 (59.8)
Weak or failing kidneys 546 (3.2) 217 (3.4) 329 (3.1)
Hypertension 4,428 (29.9) 1,734 (30.1) 2,694 (29.7)
Congestive heart failure 498 (2.6) 192 (2.4) 306 (2.7)
Coronary heart disease 586 (3.9) 220 (3.4) 366 (4.3)
Angina 335 (2.3) 127 (2.1) 208 (2.4)
Heart attack 613 (3.6) 232 (3.3) 381 (3.8)
Stroke 612 (3.4) 194 (2.8) 418 (3.7)
Food securityb

Full 8,604 (71.7) 3,381 (71.2) 5,223 (71.9)
Marginal 2,051 (11.2) 800 (10.9) 1,251 (11.4)
Low 1,862 (9.5) 799 (10.1) 1,063 (9.1)
Very low 1,420 (7.7) 572 (7.9) 848 (7.6)

Abbreviations: NHANES, National Health and Nutrition Examination Survey.
a Values are no. (weighted %), unless otherwise indicated. Not all categories add to values in column headers because not all survey respondents
answered all questions.
b Food security status was assessed by using the 18-item US Food Security Survey Module for households with children younger than 18 years and a
shortened 10-item version for households without children. Participant responses were scored by NHANES staff and tallied to generate a raw food security
score. A 4-level household food security variable was created, with 1 being full food security, 2 being marginal food security, 3 being low food security, and
4 being very low food security.
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