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ABSTRACT. Context. Studies examining the association between food-
insecurity and obesity in adults have produced conflicting results, and
information is limited on the relationship between food insecurity and
adult chronic health conditions, particularly in a high-risk population.

Objective. To examine the association between household food in-
security and self-reported weight status and chronic disease in the
Lower Mississippi Delta.

Design. A two-stage stratified cluster sample representative of the
population in 36 counties in the Lower Delta. Data were collected ina

- cross-sectional telephone survey using list assisted random digit dial-

ing telephone methodology. L
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Setting and Participants. A randomly selected sa.mple of 1, 457 ’
adults from a free-living population. =

Main Outcome Measures. US Food Secunty Survey Module self--
reported height and weight status (obesity = body mass index > 30 kg/m?),
and self-reported hypertension, high cholesterol, diabetes, heart dis-
ease, stroke, and a marker for metabolic’ syndrome.

Results. In food-insecure adults, 42.3% were obese, a significantly
higher rate than food secure adults (33.2%). After controlling for de-
mographic variables, food insecurity was not independently associated
with obesity. Income and the interaction between race and gender were
significant predictors of obesity. Food insecure adults were signifi-
cantly more likely to report hypertension (45.1% vs. 29.5%) diabetes
(15.0% vs. 9.3%), heart disease (13.5% vs. 6.8%) and metabolic
syndrome (10.1% vs. 4.4%). After controlling for demographic vari-
ables, food insecurity was associated with high cholesterol (Odds Ra-
tio [OR] 1.65; 95% Confidence Interval [CI], 1.0 to 2.7), heart disease
(OR 2.7; 95% CI, 1.5 to 4.8), and metabolic syndrome (OR 2.8; 95%
CI, 1.4t05.5).

_ Conclusions. The relationship between food insecurity and obesity in
a high-risk population, may be due to income and demographic variables.
Individuals in a rural high-risk population with high cholesterol, heart
disease, and metabolic syndrome have a high likelihood of being food-in-
secure. Nutritional interventions targeting high-risk populations should

address food insécurity. doi:10.1300/J477v01n02_04 [Article copies avail-
able for a fee from The Haworth Document Delivery Service: 1-800-HAWORTH.

- E-mail address: <docdelivery@haworthpress.com> Website: <http:/fwww.

HaworthPress.com> © 2006 by The Haworth Press, Inc. All rights reserved.]
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* INTRODUCTION

Food insecurity, obesity, and chronic diseases are common"and

interrelated public health problems. Among residents in the Lower
"Mississippi Delta (LMD), food insecurity is twicel that of the US popu-

lation,? obesity is 1.5 to 2 times greater,>* and chronic illness and

chronic disease risk factors are 1.5 times greater3# than corresponding

rates nationwide from a comparable time period.5-7 Food insecurity has
been defined as the “limited or uncertain availability of nutritionally ad- -

~equate and safe foods, or limited or uncertain ability to-acquire accept-
able foods in socially acceptable ways.”® A related concept, food



Original Research s : L 45

insufficiency, is defined as inadequacy in the amounts of food intake
because of a lack of money or resources to access enough food.? Several
studies have investigated an association between food insecurity or
food insufficiency and obesity,10-12 but few studies have investigated -
their association with specific chronic disease. Because of the co-exis-
tence and high prevalence of food insecurity, obesity, and chronic dis-
ease, data from residents in the LMD may help clarify the purported
relationship between food insecurity and obesity and inform the relation- .
ship between food insecurity and chronic disease. -

‘The paradoxical relationship between food insecurity and obesity
was first described by Dietz!3 “as an adaptive process to food shortages
whereby increasing the consumption of inexpensive energy dense foods,
results in increasing body mass:” Subsequent studies have given con-
flicting results regarding the association between food insecurity and
obesity. One study found food insecurity was associated with obesity in
women, 2 two studies-found food insufficiency?® associated with over-
weight status in women!!.14 but not with obesity,!4 and another study
found food insufficiency was not associated with measures of under-
weight or overweight!s after adjustment for confounding variables. Plau-
sible mechanisms!6 that explain why limited availability of food may
lead to obesity!3 include cheaper costs, and overconsumption, of en-
ergy-dense foods;13:16 overeating when food becomes available; meta-

‘bolic changes that permit more efficient use of energy;!7 fears of food
restriction;18-20 preoccupation with eating,2:22 and higher susceptibility
to hunger, disinhibition and environmental cues.?? :

Obesity?* and other chronic diseases such as Type 2 diabetes, and car-
diovascular disease risk follow a socioeconomic gradient whereby dis--
ease burden is greatest among those with limited resources, racial-ethnic
minorities, and the poor. 25 Among women, obesity is inversely related to -
income, especially in non-Hispanic blacks and Mexican Americans.26.
Because food insecurity and disease are associated with a variety of -
common socioeconomic factors, it is important to control for important
potentially confounding variables, like household income, which may'
be the independent cause of the apparent relationship.

Immediate consequences of household food insecurity are irregular
household food supply, perturbed eating patterns, and poor diet qual-
ity.27-29 In turn, these consequences could decrease nutrient intake and
other diet factors®0-32 that play key roles in the prevention and control of

_ chronic disease, and thereby increase the likelihood of chronic disease.
In 2 model proposed by Campbell,? food security status performs both -
‘as an outcome variable (from economic inadequacy) and a determinant



46 JOURNAL OF HUNGER & ENV]RONMENTAL NUTRITION

variable (for other conditions such as poorer health) via diminished nu-
trient and diet quality. Despite its importance, few studies have fully in-
vestigated the interrelationship between food insecurity and chronic
_disease. In one study, Vozoris et al. reported that food-insufficient adults
in Canadals had a 1.6 to 2.5 times greater risk of reporting heart disease,
diabetes, high blood pressure or food allergies than food-sufficient indi- -
viduals. Two other studiés found that food insecurity prevented optimal -
control of diabetes.3+33 5 ‘
To address the limitations that exist in identifying the associations
between household food insecurity and self-reported weight status
(obesity) and chronic disease, the following study was conducted. In a
representative sample of adults living in the LMD regions of Louisiana,
Arkansas, and Mississippi, household food security status measured by
the US Food Security Survey Module® and self-reported measures
of height, weight, and chronic diseases were collected. The following
questions were examined: (1) Is household food insecurity in the LMD
associated with adult obesity? (2) If so, do associations between food
insecurity and obesity persist after adjusting for important demographic .
variables? (3) Is household food insecurity in the LMD associated
with other chronic conditions, such as hypertension, high cholesterol,
diabetes, heart disease, metabolic syndrome, and stroke? (4) If so, do as-
sociations between food insecurity and chronic diseases persist after
adjusting for important demographic variables?

METHODS

Residents of the Lower Mississippi Delta region comprise a unique but -
largely unstudied high-risk population with respect to nutritional health.
This predominantly rural, traditionally agricultural region bordering the
Mississippi River in Arkansas, Louisiana, and Mississippi has a high
prevalence of povertyl:6 and diet-related chronic diseases relative to

their peers elsewhere in the U.S.437 The Lower Mississippi Delta Nutri-
" “tion Intervention Research Initiative (Delta NIRT) was established to col-
lect baseline data on the nutritional health of Delta residents in order to -
develop and evaluate nutrition interventions. ‘

Study Design

Prior to laudching interventions, Delta NIRI conducted a survey on. the
nutritional health of the region in Foods of Our Delta (FOODS) 2000, -
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across-sectional telephone survey of a representative sample of the pop-
ulation three years of age and older conducted between January and
June 2000 in 36 LMD counties in Arkansas, Louisiana, and Mississippi.
A stratified cluster sampling plan was used to assign 36 Delta NIRI
counties to nine strata according to percent urban,3¢ percent black, and
percent living below the federal poverty level. Eighteen counties (two-
from each stratum) were selected with probability proportional to size -
to represent the stratum in the telephone sample. List-assisted random
digit dialing®® methodology was used to select a random sample of tele-
phone numbers from the eligible blocks of numbers in these 18 coun-
ties; non-residential and non-working numbers were identified and
removed.

Of the 3455 ehglble households 1293 or 37 4% refused to partici-
pate. A total of 1751 adults completed the first interview (dietary intake
and health data, including self-reported weight and height) and 1662
completed the next interview (food security survey). Three of the 1662
were later found to be teenagers and were excluded, yielding a final
- sample size of 1659. A total of 1457 households who had complete data
for outcome and predictor variables were used in the present analyses.

Data Collection

A computer-assisted telephone interview was conducted to deter-
mine the eligibility of households. An eligible household was one that
had at least one member 18 years of age or older; the telephone number_
was not for business use only; and the household was located in one |
~ of the 18 Delta NIRI sample counties. During this initial interview, in-
‘formation on age, gender, ethnicity, and the presence of children in the

household was determined. All members of the household were enu-
merated and one adult per household was selected randomly.*0
In the opening statements during the recruitment interview, potential
respondents were told of the voluntary nature of participation in the sur-
vey and protection of their privacy, and that participation would not af-
.fect government benefits. A brochure was available for respondents
who asked for additional information. The names of two contact per-
sons were provided for respondents who had additional questions or
concerns. The survey was reviewed by and received approval from the.
Institutional Review Board at each of the participating institutions.
A second non-scheduled telephone call was made to collect informa-
tion using a two-part questionnaire that included a 24-hour dietary re- .
call, and a series of trailer quest1ons about the usual intake, water
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consumption, height, weight, the presence of selected chronic health
conditions, and general self-reported health. Approximately one to two
weeks later, the adult in the household who had completed the dietary
interview was contacted again to answer questxons including the food
security status of the household .

Predwtor Variable: Hausehold Food Secunty Status

In this survey food security status was evaluated using the 18 ques-
tion US Food Security Survey Module8 to construct the 12-month food
security scale that classifies households as food-secure or food-insecure
with or without hunger. Food-Secure is defined as households that
show no or minimal evidence of food insecurity; Food-Insecure without
hunger is evident in the household with concerns and adjustments to
household food management, including reduced quality of diets. Little .
or no reduction in household members’ food intake reported; Food-In- -
secure with hunger is the situation where the food intake for adults and
children in the household has been reduced to the extent that they have
repeatedly experienced the physical sensations of hunger. For the pres-
ent analysis, food security status was collapsed to a dichotomous vari-
able (food secure and food insecure) because the 3-level variable when

-cross-tabulated with levels of other variables resulted in few responses
in some cells

Health Outcom_es
Body Mass Index ( BMI ) (Kg/M’)

Adults in the study self-reported their helght and we1ght from which
the body mass index was computed, defined as weight in kilograms
divided by height in meters squared (kg/m?2). All individuals were clas-
sified in one of the following weight categories. Normal weight (BMI <
25); overw_eight (BMI = 25 but < 30), or obese (BMI > 30.0). These
weight categories conform to the guidelines for criteria of obesity from
‘the US Department of Health and Human Services and the World
Health Orgamzauon 41

. Other Chronic C_ondztzonsv'

Based on the health componént of the 1994-1996 Cont'mﬁing Survey
of Food Intakes by Individuals (CSFII 1994-1996),% respondents were .
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asked whether they had a particular condition, or had beentold by adoc- .
tor that they had the condition. A recent report found good agreement -

between self-report questionnaires and medical record data for diabetes,
hypertension, cardiac infarction, and stroke.#® The self-reported physi-
cian-diagnosed chronic diseases relevant to the present study were high
cholesterol, hypertension, heart disease, diabetes, and stroke. Dietary

behavior is implicated either in the etiology, or in the management of - -

each of these conditions.

Metabolic syndrome is defined according to Adult Treatment Panel
IIT criteria by the presence of = 3 of the following five risk factors,*
namely, (1) abdominal obesity, (2) high triacylglycerol concentrations,
(3) low HDL-cholesterol concentrations, (4) high blood pressure, and
(5) high fasting plasma glucose concentrations. The metabolic syn-
drome was approx:lmated by respondents who had at least three or more

of the following self-reported conditions—high cholesterol, high blood
pressure, dlabetes or heart disease.

Categorization of Variables

The outcome variables and covariates used in the analysis were cate-
gorized as follows. Weight status was categorized as normal weight, over-
weight or obese. Presence of self-reported health condition (high choles-
terol, heart disease, diabetes, hypertension, or stroke) was either present
or not; food security status was computed according to standard measures
of the 18-question US Food Security Survey Module? and summarized
by two categories, Food-Secure or Food-Insecure. Total household in-
come for the prevmus 12 months was self-reported in increments of
$5000 or $10,000 ranging from less than $5000 to $50,000 or more, and
income categories were summarized intro three categories ($0-14,999,
$15,000-29,999, and < $30,000). Age was categorized into three catego-
ries: 18 to 44, 45 to 64, and > 65 years. Education was categorized into
three categories: Less than high school, high school gradu_ate or equiva-
lent, and college graduate. Household size was continuous, one to 11 peo-

ple supported by household -income. Ethnic groups were whites and
blacks of non-Hlspamc origin:

- Statzstlcal Methods

‘The procedures for weighting and statistical adjustments for the com-
plex survey design have been previously described. !4 Research questions
1 and 3 were analyzed by computing the unadjusted association between
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food security status ‘and obesity .(or chronic disease) using Cochran-
Mantel-Haentzel Chi square analyses. Research questions 2 and 4 were
analyzed by computing the relationship between each outcome variable
(presence or absence of obesity or chronic disease condition) and food
security status, adjusted for important covariates, using four separate lo-
gistic regression models. The full model contained the independent vari-

ables: race and gender, age group, household size, education, household =~

food security status, and household income. In the next model, income
was dropped from the full model to determine the full effect of food inse-
curity. In the subsequent model, food security status was dropped and in-
come reentered, and in the last model education was dropped from the
full model. SUDAAN V8.0 was utilized to compute apprppriate statisti- -

cal tests accounting for survey design. -

RESULTS

" The present analysis of the FOODS 2000 sample was comprised of
1457 households. In the full sample, 22% were food-insecure and 35%
were obese. Thirty-two percent (31.8%) had income < $14,999 (Table 1).
Over half of the sample was female (63.6%), about half (50.4%) were
black, and about half (48.7%) were between the ages of 18 and 44 years.
The final sample reflected the demographic characteristics of the target
population. .

As shown in Table 2, a significant difference in the propomonal dis-
tribution of weight categories (normal, overweight, or obese) was ob-
served between food-security status. The prevalence of obesity was
higher among food insecure households (P = 0.004).

- The association between food insecurity and obesity varied by race,
gender, or household income is shown in Table 3. Fémales had a higher
prevalence of obesity in food-insecure household (44.6%) versus food--
secure households (33.7%)(P = 0.03). This association was not signifi-
cant among males. Among black or white adults, obesity was not
significantly associated with household food insecurity status. Adult
obesity was significantly more prevalent among food-insecure adults
than food-secure adults (57.8% vs. 29.4%) in the higher- mcome house-
holds (= $30,000), (P = 0.004). .

A model testing the association between food insecurity and obesity-
controlling for relevant covariates is presented in Table 4. Results are
based on the adjusted logistic regression analyses of a full model where
an interaction term between race and gender emerged as significant and
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TABLE 1. Characteristics of Free-Living Adults in Lower Mississippi Delta* -

Characteristic _ : n (%)T
Sex )
_ Male ' , 531 (36.4)
. Female - - : o5 9267(63.6)
Race/ethnicity ) Co
Black g ‘ 734 (50.4)
White =F 723 (49.6)
Household income ($) ’ - b .
<14,999 _ ' 483 (31.8)
15,000-29,999 . . 402 (27.6)
>30,000 . . ' : 592 (40.6)
Age group (years) R : ‘
18-44 : 709 (48.7)
45-64 ) 469 (32.2)
=65 279 (19.1)
Education ' :
<High school - 350 (24.0)
High school or equivalent . : 835 (57.3)
College ) _ 272(18.7)
Food-security status ‘
Food-Secure : 1137 (78.0)
Food-Insecure . . ' ) 320 (22.0)
Total - - 1457

Estimates are from a subset of participants in Foods of Our Delta Survey, 2000.
(References 1, 3) ’

*All variables are self-reported.

"weighted percents.

showed that black females had the highest risk of obesity. Food insecu-
rity was not a significant predictor of obesity, after adjusting for race
and gender, household income, and household size for either the entire
sample (Table 4) or in separate analyses with females only (data not
shown). Income was a significant predictor of obesity (P = 0.004), .
as well as age (P < 0.001). Results testing the association between
. food security status and self-reported chronic disease are displayed in
Table 5. Only the prevalence of high cholesterol was not greater among
food-insecure than food-secure households. Models of self-reported
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TABLE 2. Probortion o’f Food-Secure and Food-Insecure Households Having a
Body Mass Index (BMI)* Indicative of Normal Weight, Overweight, or Obesity

Weight Status Food-Secure (n=1137) Food-insecure (n =320)

_ % (SE) n % (SE)! . n
" Obese © 88218 87 423(3.0)" T 185
Overweight 35.2(1.8) . 1388 24.9 (2.6) " 91
Normal 31.5(1.5) 372 32.9 (3.1) o4

*Normal weight, BMI < 25; overweight, BMI = 25 but < 30; or obese, BMI = 30.0.

'Cochran-Mantel-Haenszel test of association for food security status and three categories of adult weight
(P-value = 0.004). ’

TABLE 3. Prevalence of Obesity* by Food Security Status and Stratified by
Race/Ethnicity, Gender, and Household Income

Food-Secure

Food-Insecure P-Value
(n=1137) (n = 320)
% obese, mean (SE) % obese, mean (SE)
-Total sample 33.2 (1.5) 42.3 (3.0) 0.008
Race
Black , 38.5(2.7) 46.1 (3.6) _ NS
White ' 30.2 (1.9) 31.0 (4.7) NS
Gender o _ .
" Female 33.7(1.9) 44.6 (4.1) 0.03
Male . 32.7 (2.4) 38.3 (4.9) NS
Household Income ($) ;  © .
=14,999 31.0(3.2) 39.3 (4.5) NS
15,000-29.999 - 42.1 (3.4) 43.0 (6.1) NS
=30,000 29.4 (2.2) 57.8 (8.1)* 0.004

*Obesity = BMi = 30.0. ‘
"Sample number for being food-secure and highest-income tertile, n = 557.
*Sample number for being food-insecure and highest-income tertile, n = 35.

chronic disease by food security status controlling for relevant covariates
are shown in Table 6. Controlling for relevant covariates, food insecurity
significantly increased the odds of high cholesterol (P = 0. 04), heart
disease (P = 0. 001), and metabolic syndrome (P = 0. 003). An interac-
tion term between race and gender emerged as significant and showed
that white males had the highest risk of heart disease. Income was also a
significant predictor for heart disease (P = 0. 01). -
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TABLE 4. Adjusted Odds Ratio for Obesity Among Adults by Food Security

- Status and Other Characteristics

P-Value

Variable Level Odds Ratio (95% Cl)
Intercept Intercept 0.32 (0.21,0.49) <0.0001
Race X gender White male 0.60.(0.43,0.83) - _0.0001
) White female .0.42(0.30,0.58)
. Black male 0.53 (0.34,0.83)
.Black female 1.00 ‘
Age (years) 18 to 44 1.23 (0.85,1.79) <0.0001
45 to 64 2.17 (1.43,3.30)
>65 1.00
Household size Continuous 1.14 (1.03,1.26) 0.01
Education College 1.06 (0.67,1.68) NS
High school 1.28 (0.90,1.81)
<High school 1.00
Food security status  Food-Insecure 1.17 (0.85,1.62). NS
Food-Secure 1.00
Income ($) >30,000 0,88 (0.64,1.20) 0.004
15,000-29,999 - 1.46 (1.08,1.98) :
<14,999 1.00 :

TABLE 5. Prevalence of Self-Reported Chronic Disease by Food Security

Status

Disease Food-Secure Food-Insecure P-Value®
(n=1137) (%) (n=2320) (%)

Hypertension ©29.5 £ 1.5 451 = 3.3 <0.0001

High cholesterol 17.8 £ 1.1 204 2.5 . NS

Diabetes 8.3%x11 16,0 = 2.0 0.03

Heart disease 6.8 07 135 £2.2 0.007

Metabolic syndrome’ 4.4 £0.6 101 £ 1.9 '0.007

Stroke 1.8+ 0.4 52x14 0.03

* Values are mean = SEM.

'Individuals who had at least three or mors of the following self-reported conditions: diabetes, high choles-

terol, high blood pressure, or heart disease.

‘Probabmty that disease prevalence differed by food security status.

DISCUSSION -

Although advances in nutrition research over the past decades have dem-
onstrated the role of nutrition in the prevention of disease, 45 our knowl-
edoe of how food insecurity and fluctuations in nutritional adequacy
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TABLE 6. Adjusted Odds Ratio for Self—Reportéd Chronic Disease

Among Adults by Food Secﬁrily Status and Other

Characteristics
High Cholesterol Heart Disease Metabolic
Syndrome
_ Odds Ratio P Odds Ratio P Odds Ratio P
Variable Level (95% Cl) . _ (95% ClI) (95% CI).
Intercept Intercept . 0.48 (0.29,0.81) 0.007 0.33 (0.17,0.62) <0.001 0.17 (0.06,0.44) {0.001
Race X : C
Gender White male 1.60 (0.93,2.77) NS 3.28 (1.72,6.19) <0.001 1.58 (0.73,3.41) NS
' White female  1.38 (0.85,2.24) 1.42 (0.77,2.62) ©10.99 (0.50,1.97)
Black male 1.15 (0.66,2.00) 0.68 (0.28,1.66) 1.33 (0.49,3.66)
Black female  1.00 1.00 1.00
Food Security Food Insecure 1.65 (1.02,2.65) 0.03 2.69 (1.51,4.81) 0.001 2.79 (1.42,5.48) 0.003
slals Food Secure ~ 1.00 1.00 _ 1.00
Income ($) >30,000 1.10(0.71,1.71) NS 0.36 (0.18,0.73) 0.005 0.81 (Q.33,2.04} NS
' 15,000-29,999 0.75 (0.49,1.16) ' 0.43 (0.24,0.76) 0.54(0.27,1.10)
1.00 1.00

<14,999

1.00
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contribute to obesity, disease, and other negative health outcomes is
limited. This study examined the relation betwéen food insecurity and
specific health outcomes among adults using standardized sampling
techniques in a representative probability sample. These findings are
representative of adults in 36 counties of the Delta region of Arkansas,

- Louisiana; and Mississippi, a high-risk region susceptlble to food inse- - -

curity, obesrcy, and chronic disease. -

The first aim of this study was to determine the association between
food insecurity and obesity. Adults in food-insecure households were
‘more likely to be obese than their food-secure counterparts. However,
the magnitude of the association between food insecurity and obesity
was attenuated and became non-significant after controlling for several
demographic variables. Income became a significant predictor of obesity
even in the presence of food insecurity. Our findings confirm those of
Laraia et al.#6 who analyzed data from two states contributing to the Be-
havioral Risk Factor Surveillance System, and found a strong relation-
ship between food insufficiency and obesity but was strongly accounted
for by the influences of socioeconomic variables. A recent report by
Bhattacharya et al.#7 found a moderately weak (P = 0.10) relationship
between selected questions of the Food Security Module and BMI'in
adults in the NHANES III survey. Other studies confirming our results -
are those of Vozoris et al.!5 and Basiotis!* who found no association in
women between food insufficiency and being obese (defined as having
a BMI > 30). Taken together these findings suggest that an apparent re-
lationship between obesity and food insecurity is complex involving
the strong interrelationship of both factors with socioeconomic status.
The increased risk of disease as socioeconomic level decreases is one of -
the most pervasive and endiiring observations in public health. Poverty
impacts the ability to obtain food, housing, and medical care, 2526 and is
perhaps a proxy for susceptibility to multiple health risks.

Another explanation for the inconsistency between these current
findings and others!1.12 for the relationship between food insecurity and
obesity/overweight may rest on methodological differences in the mea-
surement of outcome and predictor variables. We and others!2 used obe- .
sity as the primary outcome defined by the cut point of BMI > 30; G
Townsend!! used overweight as the primary outcome, defined by the
cut point of BMI > 27. In the present study food security status was as-
sessed by the most comprehensive instrument yet developed,*® the US
Food Security Survey Module,? others used single questions,!! non- -
standard selections of questions from established measures,!? or by
a modified 10-item food security scale.®
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In the study conducted in California women,12? food insecurity was
associated with an increased likelihood of obesity in non-whites, but not
in non-Hispanic white women. A closely related finding in the present
study, was the significant interaction between gender and race, such that

_black females had the hi ghest rate of obesity, consisterit with previously' o

obesrcy among thlS sub group have been attnbuted to over consumptlon
of high energy, low nutrient dense foods, physical inactivity, and less
inclination to change their physical activity31-53
" Qur previous findings54 and those of others®S examined the associa-
tion of food-security status with general health and physical and men-
tal health status. The third aim of this study was to determine the :
association between food insecurity and chronic disease outcomes. Our
findings isolated the relationship of food insecurity to heart disease,
high cholesterol, and metabolic syndrome, controlling for important-
covariates. These results confirm the findings of Vozoris et al.1> who
found food insufficiency related to heart diseasc, .diabetes, .and high
blood pressure. ‘
~ Previous studies have shown that food 1nsecunty entails adjustments
in the household food supply, which diminish the quality, variety of
foods,?7-2%nd nutritional quality of the diet.30156 Qur findings suggest
that perturbations of the nutrient and dietary patterns associated with
food insecurity may have a relationship to heart disease, diabetes, and
high blood pressure. A healthy nutrient and food pattern, that is, low in-
take of cholesterol and saturated fats, and high intake of minerals, micro- -
" nutrients, and antioxidants can reduce the risk of developing diabetes,
high cholesterol, heart disease, and the metabolic syndrome. For exam- -
ple, at least eight to ten servings of fruits and vegetables decrease blood -
pressure.57 In contrast, the diets consumed by low-income individuals .
tend to have higher levels of intake for refined grains, sweets, fats, and . -
low-cost energy-dense foods, unlikely to provide recommended levels -
of micronutrients, lean meat, fish, fresh vegetables, and fruit.}6 We have
previously shown that the dietary pattern of residents from the Lower
Mississippi Delta’8 consisted of low fruit and vegetable intakes, a pat-
tern similar to that reported in Southerners from the NHANES III sur-
vey and associated with higher levels of hypertension.>® Compliance
with recommended dietary management can be seriously compromised
by episodes of food insecurity. Therefore, dietary deficiencies may ex-
_plain higher rates of chronic illness among the food-insecure.
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LIMITATIONS

This study was limited by several factors. First, both predictor and
outcome variables, while measured with instruments with accepted reli-
ability and validity, are self-reported and not based on clinical inter-
views. Second, the cross-sectional design limits causal interpretations. -
We cannot determine whether health deficits are the consequences of
food deficiencies, or whether altered health status and physical limita-
tions curtail the ability to either acquire food or to maintain employment
and earn income that sustains food security and prevents hunger. Longi-
tudinal data are needed to ascertain the directionality of associations.
Limited access to health care could also contribute to poor health status. .
Access to. health care providers, health clinics, insurance and prescrip-
tion coverage is restricted in this rural region.

CONCLUSIONS AND IMPLICATIONS -

This study was conducted to examine the relaticnship between house-
hold food insecurity and measures of chronic health and obesity. Our find-
mgs have three major implications. First, food 1nsecurlty could emerge as
an important potential risk factor in some chronic disease, since adher-
ence to healthy lifestyle behaviors that lower chronic disease risk is more
difficult in resource-poor regions. Second, knowledge of these results can
be used to design more efficient, community-based efforts to address
food adequacy issues. Specifically, community members and researchers
in the Lower Mississipi Delta region may develop nutritional interventions,
taking into account the association between food insecurity and chronic
disease, using the community-based participatory model.®? Finally, both
the measurement of food insecurity and efforts to address nutritional in-
terventions accounting for food insecurity are immediate and important
priorities for high-risk, minority, and medically underserved populations,
such as that in the Lower Mississippi Delta of Arkansas, Louisiana, and
Mississippi.
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