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Abstract 

We explore the association between quality
of diet and food security status among older
persons. Cross-sectional survey of large
national samples, from the National Health &
Nutrition Examination Surveys (1988-1994 &
2001-2002), in the United States. A total of
5,039 and 2,040 men and women aged 60 and
older, respectively. The dependent variable was
the healthy eating index (HEI; 2000 and 2005)
as a measure of diet quality. The independent
variable of interest was food security status
and was categorized as food secure, food inse-
curity receiving food stamps and food insecuri-
ty not receiving food stamps. In multivariate
analyses, food insecure individuals not receiv-
ing food stamps had lower total HEI-2000
scores compared to food secure individuals
(b=-3.91, SE=1.81, P=0.0310). Factors inde-
pendently associated with high HEI (2000 or
2005) scores were female gender, being mar-
ried, highly educated or wealthy, with very
good/ excellent perceived health, or without
functional limitations. Food secure individuals
had better quality of diet than food insecure
individuals. Among food insecure individuals,
receiving food stamps was not associated with
diet quality. Food insecure families with older
individuals may need new methods of dissem-
ination of food and nutrition programs – meth-
ods that yield positive and promising changes
in the health status of this special population
group.

Introduction

The network on poverty reduction and pro-
poor economic policies of the development
assistance committee of the Organization for
Economic Cooperation and Development
(OECD) are addressing food security econom-
ics globally.1 In late 2008, when the severity of
economic crisis became evident, some OECD

countries implemented special measures to
ease the financial stress in the sector, includ-
ing credit preferences, and additional direct
support. For example, the U.S. Congress
approved the 2008 Farm Bill (Food,
Conservation and Energy Act of 2008), that
included food assistance and agricultural
development, food stamps, and domestic food
distribution, among others.1 According to the
World Food Summit, food security includes
three equally important inter-related compo-
nents: food availability, access and utilization.2
By contrast, food insecurity is a frequent and
threatening problem, especially among older
populations in the US and globally.2 Between
2% and 10% of the older people have been con-
sidered as experiencing food insecurity; these
percentages may increase among older per-
sons with low socioeconomic status, disabled
or those living alone.3-6 For example, the U.S.
Department of Agriculture reported that 8.1%
of households with older persons and 8.8% of
older persons living alone had food insecurity
in 2008.6 Social and economic factors also
affect their nutritional status through insuffi-
cient food or limited food choice.5 These fac-
tors include poverty and economic stress due
to lack of income and assets, as well as to com-
peting demands for money, such as medica-
tion, health care, transportation, and housing
costs.5

The quality of the diet in older people could
be affected by food insecurity due to limited
access to a variety of foods or to the capacity to
purchase food.5,7 For example, older persons
with food insecurity may have lower macronu-
trient (e.g., proteins) and micronutrient (e.g.,
vitamin B-12, niacin, zinc) intakes compared
to older persons without food insecurity.3-5,7

Food insecurity has been shown to be associat-
ed with a variety of unfavorable health out-
comes, including anemia, malnutrition, obesi-
ty, anxiety, depression, and suicide.3-5,7,8

Food assistance programs have been and
continue to be designed to prevent food inse-
curity, particularly among older persons.9,10

Federal food and nutrition assistance pro-
grams include the largest national program
under the U.S. Department of Health and
Human Services, the U.S. Administration on
Aging, The Older Americans Act (OAA)
Nutrition Program.  The OAA Titles I-VII aim to
reduce hunger and food insecurity and pro-
mote socialization of elders through the deliv-
ery of supportive home and community-based
Services.11 These include the food stamp pro-
gram (today known as the Supplemental
Nutrition Assistance Program = SNAP, in the
United States), congregate meals and home-
delivered meals.12-14 Eligible older persons able
to receive food stamps include those with low
household income or resources and residents
of federally subsidized housing in the US.15,16

The dollar amount of food stamps received has

been associated with weight change particu-
larly in persons with persistent food insecuri-
ty.17 Older adult SNAP participants living alone
on average receive US $65 per month and US
$152 per month if they live with others.18 In
older persons, food stamp use has been associ-
ated with predisposing characteristics (female
gender, younger age, minority ethnic group),
enabling characteristics (not speaking English
well, low education, 1 or more children at
home, receiving welfare), and need character-
istics (home owners with a mortgage, vision/
hearing difficulties, functional limitations).15

However, it is unknown whether receiving
foods stamps may improve quality of diet
among food insecure older persons. There is a
recent concern for the quality of diet among
those adult persons receiving food stamps.
Indeed, receiving foods stamps has been
linked to the food insecurity-obesity relation-
ship,19 or even having an independent effect
from food insecurity on obesity among adult or
older adult persons.20 In 1999-2000, for
Americans at or over 65 years of age, 68.8%
were overweight, and 29.8% were obese. While
Medicare cost projections are 34% higher for
obese versus non-obese older adults, obesity
affects disability but not life expectancy.21 The
relationship between body mass index (BMI)
and mortality forms a U-shaped graphic distri-
bution among older adults, with the greatest
risk for poor functional outcomes at the lowest
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and highest BMI.11 The USDA Economic
Research Service defines food insecurity as a
measure of the full range of food insecurity as
experienced by households.8 Increasingly
more low income working adults are caring for
elders at home.  Obesity remains highest
among the most disadvantaged groups.22 An
explanation for the greater prevalence of obe-
sity in low-income households is the frequent
consumption of less-expensive and unhealthy
food (typically energy-dense, nutrient-poor
food). The potential explanations for linking
poverty, food insecurity, and the obesity para-
dox include low income household eating pat-
terns, low household purchasing power, and
poor diet quality linked to low cost foods.23

Previous studies have shown that economic
context, including food assistance programs
along with income and medication coverage,
influences healthful eating among home-
bound older adults experiencing food insuffi-
ciency.24 In this study, based in previous mod-
els on food insufficiency or food stamp
use,2,15,24 we used a conceptual model (Figure
1) to categorize fundamental (geographic,
demographic, socioeconomic, and health-relat-
ed) and proximate (food security status) fac-
tors that may influence quality of diet among
older participants.24 Our objective was to
explore the relationship between quality of
diet, assessed by the healthy eating index, and
food insecurity with or without food stamps
use among older persons. 

Materials and Methods

Data source
The National Health & Nutrition

Examination Surveys (NHANES), large US
surveys conducted from 1988 to 1994
(NHANES III), and from 2001 to 2002, are
major sources of information on the nutrition-
al and health status of the US population.25

Weights indicating the probability of being
sampled were assigned to each respondent,
enabling results to represent the US popula-
tion for each ethnic group. Data were collected
via standardized questionnaires administered
by health professionals at participants’ homes.
Data were also obtained via standardized med-
ical examinations by physicians, medical tech-
nicians, and other health professionals at the
NHANES mobile examination centers (MEC).
Interviews were conducted in English and
Spanish after informed consents were
obtained at the initial home interview. The
interviewer gave each person selected for the
survey a brochure, approved by the
Institutional Review Board, which described
the survey procedures. Response rates were
78% for both the home interview and the med-

ical examination.25

Study sample
The samples for our secondary data analyses

included 5,039 (1988-1994), and 2,040 (2001-
2002) men and women aged 60 years and older
who completed the home questionnaire. From
the original data (6,596 and 2,390; respective-
ly), participants with missing healthy eating
index (HEI) were excluded (1,557 for HEI-2000
and 350 for HEI-2005). Compared to partici-
pants who remained in the analyses, partici-
pants who were excluded were more likely to
be female, unmarried, older (≥75), low educat-
ed, poor, living alone, with poor self-rated
health, not obese, and disabled.   

Measurements outcome
The outcome variable was the quality of diet

measured by the Healthy Eating Index
(HEI).26,27 To calculate the HEI-2000, Food
Guide Pyramid serving sizes recommended by
the US Department of Agriculture were applied
to the food servings obtained through a 24-
hour dietary recall survey in NHANES III
(1988-1994 data); these data were released in
2000.26 The HEI-2000 total score ranges from 0
(worst)-100 (best), where a higher overall
HEI-2000 score usually indicates better diet
quality. The HEI-2000 components are total
fruits, total vegetables, total grains, milk (dairy
products), meat (and beans), sodium, total fat,
saturated fat, cholesterol, and variety. The HEI-
2000 has been used as a measure of quality of
diet among diverse populations.26,27 The HEI-
2005, based on 2001-2002 NHANES data,28 dif-
fers from the HEI-2000 in assessing the quali-
ty of the diet on a density basis (e.g., amounts
per 1,000 calories of intake) and introducing
new components for oils, for calories from

Solid Fat, Alcohol, and Added Sugar (SoFAAS),
and three subgroups of foods – whole fruit,
dark green and orange vegetables and legumes
and whole grains.29 The HEI-2005 has been
validated in older populations.30 The healthy
eating index (2000 or 2005) was normally dis-
tributed and was used as a continuous variable
(0-100) and as a categorical variable, accord-
ing to previous studies,31 as follows: good
(≥81), needs improvement (51-80) and poor
(≤50). The primary independent variable for
both NHANES III and NHANES 2001-2002 was
food security status and was categorized as: 1-
food secure individual, 2- food insecure indi-
vidual receiving food stamps, and 3- food inse-
cure individual not receiving food stamps. 

In NHANES III (1988-1994), food insecurity
was evaluated as one question: Do you have:
enough food to eat, sometimes not enough food
to eat, or often not enough to eat? An individual
choosing enough food to eat was considered as
food secure individual. While an individual
choosing sometimes not enough food to eat or
often not enough to eat was considered as food
insecure individual. Among those food inse-
cure individuals, foods stamps use were evalu-
ated as: Did you receive food stamps in any of
the past 12 months? Yes / no. 

In NHANES 2001-2002, food insecurity was
evaluated by a household 18 items scale (or 10
items in households without children) based
on the Current Population Survey Food
Security Supplement,32 and the four categories
created were: food secure (n=2,144; 89.7%),
marginally food secure (at risk in the guide)
(n=101; 4.2%), food insecure without hunger
(n=99; 4.2%), and food insecure with hunger
(moderate and severe hunger have been com-
bined into one category) (n=46; 1.9%). In our
analyses, we considered the first category as a
food secure individual and any of the other

Article

Figure 1. Influence of food security status and other factors on quality of diet. 
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three categories as a food insecure individual.
Among those food insecure individuals, foods
stamps use was evaluated as: Did you receive
food stamps in any of the past 12 months?
Yes/No. 

Other variables in both NHANES III (1988-
1994) and 2001-2002 were age, gender, marital
status, education, income/poverty ratio (a
higher number indicates a high income), eth-
nicity, self-perception of health (poor/fair vs.
good/very good/excellent), functional status
and medical conditions. Similarly to previous
research on NHANES,4 functional status
included two instrumental activities of daily
living (IADL; preparing meals and managing
money) and four activities of daily living (ADL;
eating, dressing, getting in or out of bed and
transferring) and were used as categorical
variables, dichotomized as 0 vs ≥1 limitations.
Medical conditions included the self-report of
arthritis, stroke, COPD (emphysema or chron-
ic bronchitis), cancer, diabetes mellitus,
hypertension, or cardiac disease. A summative
score of medical conditions was constructed
from 0 to 7, and was dichotomized as 0-1 vs ≥2.
Preliminary analysis showed that similar
results were obtained when we used medical
conditions variable as either categorical or
continuous.  

Statistical analysis
All statistical analyses were carried out

using version 9.1 of SAS for Windows (SAS
Institute, Cary, North Carolina). All analyses
incorporated sampling weights that adjusted
for unequal probabilities of selection (SAS
SURVEY procedures). To describe the study
populations, we used descriptive statistics
(weighted percentages and means), and per-
formed bivariate statistical testing using the t-
test/ANOVA and the Chi-square (Tables 1, 2).
To test the bivariate association between HEI-
2000 or HEI-2005 and food security status cat-
egories we used ANOVA and the c2 (Table 3).
With a continuous dependent variable (total
HEI-2000 or 2005), we used multivariate linear
regression analyses to examine the independ-
ent association of HEI with food security status
categories (Table 4). With a categorical
dependent variable (good versus needs
improvement/poor; HEI-2000 or 2005), we used
multivariate logistic regression analyses to
examine the independent association of HEI
with food security status categories (Table 4). 

Results 

Food insecurity prevalence among older par-
ticipants was 3.6% in years 1988-94 (3.3% for
those living alone) and 10.4% in years 2001-
2002 (9.8% for those living alone). Table 1
shows the means of HEI-2000 score and pro-

portions of individuals within the HEI-2000
categories, according to sociodemographic
characteristics, NHANES 1988-1994. A good
HEI-2000 score was associated with younger
age (60-74), female gender, being married,
non-Black ethnic group, living with others,
high education, less poor, very good/excellent
perceived health, low number of medical con-
ditions, and low number of functional limita-
tions (ADL or IADL). 

Table 2 shows the means of HEI-2005 score
and proportions of individuals within the HEI-
2005 categories, according to sociodemograph-
ic characteristics, NHANES 2001-2002. A good
HEI-2005 score was associated with high edu-
cation, very good/excellent perceived health,
low number of medical conditions, and low
number of functional limitations (ADL or
IADL). 

Table 3 shows the means of HEI scores and

Article

Table 1. Means of HEI-2000 score and proportions of individuals within the HEI-2000
category, according to sociodemographic characteristics, NHANES 1988-1994.

Sample size Mean ± SE Good Needs improvement Poor 

Age (years)
60-74 3227 68.05±0.31 17.5 54.6 27.9
≥ 75 1812 68.57±0.41 15.0 45.7 39.4
P-value 0.28 <0.0001

Gender
Male 2451 66.18±0.45 14.8 53.9 31.3
Female 2588 69.79±0.32 18.2 50.5 31.3
P-value <0.0001 0.0224

Marital status
Married 2956 68.36±0.36 18.4 55.5 26.1
Unmarried 2083 67.89±0.39 14.4 47.1 38.5
P-value 0.39 <0.0001

Ethnic group 
Whites 2915 68.74±0.32 17.2 52.0 30.8
Blacks 1010 62.22±0.38 9.5 49.9 40.6
Hispanics 968 65.28±0.61 13.2 57.7 29.1
Other 146 70.47±0.83 23.5 54.0 22.5
P-value <0.0001 <0.0001

Living arrangements
With others 3741 68.09±0.30 17.2 54.7 28.1
Alone 1298 68.46±0.45 15.5 45.2 39.3
P-value 0.49 <0.0001

Education (years) 
<12 2840 65.23±0.39 11.3 49.8 38.9
≥12 2199 70.21±0.34 20.9 53.7 25.4
P-value <0.0001 <0.0001

Poverty Income ratio
<1.00 (below poverty level)1509 65.72±0.60 12.3 44.5 43.2
≥1.00 3530 68.77±0.29 18.0 54.2 27.8
P-value <0.0001 <0.0001

Self-perceived health 
Excellent/ very good/ good 3231 69.04±0.35 19.0 53.0 28.0
Fair/poor 1808 65.99±0.43 11.5 49.7 38.8
P-value <0.0001 <0.0001

Medical conditions 
0-1 2830 68.18±0.36 17.8 52.2 30.0
≥ 2 2209 68.19±0.40 15.3 51.8 32.9
P-value 0.98 0.0293

ADL limitations
0 3978 68.71±0.30 18.2 53.2 28.6
≥ 1 1061 65.71±0.65 11.1 47.2 41.7
P-value 0.0001 <0.0001

IADL limitations
0 4391 68.46±0.28 17.7 53.5 28.8
≥ 1 648 65.54±0.65 9.6 41.1 49.3
P-value 0.0002 <0.0001

Body mass index (Kg/m2)
<30 3836 68.49±0.29 16.9 61.5 21.6
≥ 30 1203 67.20±0.60 16.7 49.6 33.7
P-value 0.05 <0.0001

P-values testing based on weight data: Wald F test for means, c2 for HEI categories.
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proportions of individuals within the HEI cate-
gories, according to food security status,
NHANES 1988-1994 (HEI-2000) and 2001-2002
(HEI-2005). Food secure individuals had sig-
nificant higher HEI total scores compared to
food insecure ones (HEI-2000, P<0.0001; HEI-
2005, P=0.0002). Also, food secure individuals
had higher proportions of the good HEI catego-
ry or lower proportions for poor categories
compared to food insecure ones (HEI-2000,
P=0.0240; HEI-2005, P=0.0243).

Table 4 shows the multivariate analyses for
the HEI as a function of food security status.
When predicting the total HEI-2000 scores,
food insecure individuals no receiving food
stamps had lower total HEI-2000 scores com-
pared to food secure individuals (b=-3.91,
SE=1.81, P=0.0310). Other significant inde-
pendent predictors for high total HEI-2000
scores were older age (75+), female gender,
being married, highly educated or not-poor,
with very good/ excellent perceived health, and
without ADL limitations. Significant factors for
a good (versus needs improvement/ poor) HEI-
2000 were female gender, being highly educat-
ed and with very good/ excellent perceived
health. Significant independent predictors for
a high HEI-2005 score were female gender, liv-
ing with others, being highly educated, with-
out IADL limitations, and being non-obese.
Significant factors for a good (versus needs
improvement/ poor) HEI-2005 were female
gender, being married, highly educated or not-
poor, and without IADL limitations.

Discussion

In this study we explored the relationship
between quality of diet and food security status
among older persons. We found that food
secure individuals had better quality of diet
than food insecure individuals. Among food
insecure older individuals, receiving food
stamps was not associated with diet quality. 

In previous studies conducted by Lee and
Frongillo in 2001,3,4 the authors examined the
nutritional and health consequences associat-
ed with food insecurity of people aged 60 years
and older in the United States, using also data
from NHANES III (1988-1994) as we did in our
analyses. Lee and Frongillo found that among
the 6,596 older persons, only 3.3% were food
insecure.4 This proportion is very close to what
we found in our analyses (3.6%) for NHANES
III using the same question to evaluate food
insecurity, and suggesting that despite exclud-
ing participants with missing HEI, the propor-
tion of food insecure individuals was not
affected. Lee and Frongillo also found that food
insecure older persons had lower nutrient
intakes (e.g., protein, iron, zinc, vitamins B-6
and B-12, riboflavin and niacin) than those

that were food secure.4 This was in agreement
with our results using NHANES III where food
insecure older persons had poor quality of diet,
indicated by lower HEI scores.

Our proportion of food insecurity using the
NHANES 2001-2002 was close to those of other
US national databases.6 In contrast, the pro-
portions of food insecurity are usually higher
in other older populations. For example among
Indiana community-dwelling older adults par-

ticipating in home-delivered meals program,
25.2% were food insecure in 2006.13 Among
community-dwelling older adults participating
in congregate meals program, 19.6% were food
insecure in 2006.14

Other studies reported that receiving food
stamps has been associated with obesity. In
one study, Webb et al.20 found that food stamp
program participation was associated with
higher BMI among adults or older adults in

Article

Table 2. Means of HEI-2005 score and proportions of individuals within the HEI-2005
category, according to sociodemographic characteristics, NHANES 2001-2002.

Sample size Mean ± SE Good Needs improvement Poor 

Age (years)
60-74 1323 67.33±0.68 16.8 71.8 11.4
≥75 717 66.88±0.92 18.2 66.4 15.4
P-value 0.71 0.23

Gender
Male 1063 65.82±0.66 15.0 70.3 14.7
Female 977 68.49±0.75 19.3 70.2 10.5
P -value 0.0127 0.05

Marital status
Married 792 67.14±0.69 17.8 69.7 12.5
Unmarried 1248 67.32±0.69 16.2 71.2 12.6
P -value 0.85 0.81

Ethnic group 
Whites 1345 67.56±0.65 10.2 73.2 16.6
Blacks 301 66.36±1.14 11.4 80.0 8.6
Hispanics 349 66.79±0.71 19.1 69.5 11.4
Other 45 66.68±2.16 17.9 69.7 12.4
P-value 0.11 0.38

Living arrangements
With others 1520 66.82±0.62 16.9 70.0 13.1
Alone 520 68.30±0.88 18.0 70.9 11.1
P-value 0.17 0.67

Education (years) 
<12 645 62.72 ±1.11 9.3 72.5 18.2
≥12 1395 68.52±0.73 19.6 69.5 10.9
P-value 0.0013 0.0212

Poverty Income ratio
<1.00 (below poverty level)353 66.24±1.03 21.3 63.2 15.5
≥1.00 1687 67.36±0.63 16.5 71.4 12.1
P-value 0.41 0.20

Self-perceived health 
Excellent/ very good/ good 1543 67.81±0.57 18.0 70.6 11.4
Fair/poor 497 64.45±0.92 13.8 68.4 17.8
P-value 0.0047 0.0426

Medical conditions 
0-1 1004 68.46±0.49 19.0 70.8 10.2
≥2 1036 65.94±0.68 15.4 69.7 14.9
P-value 0.0010 0.0425

ADL limitations
0 1617 67.82±0.57 17.3 71.9 10.8
≥1 423 64.47±1.05 16.9 62.7 20.4
P-value 0.0107 0.0099

IADL limitations
0 1778 67.73± 0.57 18.1 70.3 11.6
≥1 262 62.62± 0.82 9.1 70.1 20.8
P-value 0.0002 0.0022

Body mass index (Kg/m2)
<30 1503 67.94±0.73 18.5 69.4 12.1
≥ 30 537 65.18±1.11 13.8 72.4 13.8
P-value 0.08 0.59

P-values testing based on weight data: Wald F test for means, c2 for HEI categories.
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Massachusetts. In another study, Leung and
Villamor33 found that participation in food
assistance programs among adults in
California was associated with obesity inde-
pendent of food insecurity and socioeconomic
status. However, since food purchasing pat-
terns are very complex in the context of eco-
nomic crisis, food stamps, despite increasing
the food purchasing power overall, may still be
insufficient to allow users to meet optimal diet
intakes; food purchasing patterns may remain
the same because that money could be applied
to other more pressing household needs (e.g.,
home utilities).20

A limitation of this study is the cross-sec-
tional design of NHANES III, which prevented
us from drawing causal inferences. A single
24-h dietary recall from a cross-sectional sur-
vey cannot provide detailed information on the
extent and duration of inadequate nutrient
intake among food-insecure persons.4 The HEI
is based on a 24-hour recall that may not be
representative of individual nutrient intakes
because of day-to-day variation in food con-
sumption. However, the HEI-2000 and the HEI-
2005 have been validated as measures for diet
quality in United States populations.34,35

Another limitation is that we used two differ-
ent measures for food security, a1-item ques-
tion in NHANES III and a 18-item scale in
NHANES 2001-2002. Indeed, the 1-item ques-
tion underestimated the prevalence of food
insecurity. However, the 18-item scale resulted
in an estimation of food insecurity close to
other US databases. The comparison of our
food insecurity results with studies using dif-
ferent food insecurity scales (terminology
used in the survey to describe food security
and insecurity) could yield inaccurate results.

The NHANES 2001-2002 18-item food inse-
curity scale used in our analyses is a replica-
tion of the USDA scale that is also composed of
18 items which refer to children and adult food
insecurity, and the final score is imputed by
considering the presence or absence of chil-
dren; it essentially measures qualitative and
quantitative compromises in food intake with
declining household resources.32 Other meas-
ures for food insecurity such as the Radimer
instrument was initially comprised of 12 items;
had slight modifications made to the instru-
ment in subsequent applications to provide
categorical determinations of household food
insecurity and individual (adult) food insecu-
rity.36 The FANTA HFIAS 9-item scale is an
adaptation of the USDA scale that has been
used in several countries and appears to dis-
tinguish the food secure from the insecure
households across different cultural con-
texts.37

In sum, food secure individuals had better
quality of diet than food insecure individuals.
Among food insecure individuals, receiving
food stamps was not associated with diet qual-

Article

Table 3. Means of HEI scores and proportions of individuals within the HEI categories,
according to food security status, NHANES 1988-1994 (HEI-2000) and 2001-2002 (HEI-
2005).

HEI-2000 score HEI-2000 categories (%)
Sample size Mean ± SE Good Needs Poor 

NHANES III (1988-1992) improvement

Food security status
Food insecurity,   72 61.16±1.95 6.5 64.6 28.9
receiving food stamps
Food insecurity,  107 60.83±1.40 12.1 64.3 23.6
no receiving food stamps
Food secure, 4860 68.31±0.29 21.7 66.7 11.6
no receiving food stamps
P-value <0.0001 0.0240

HEI-2005 score HEI-2005 categories (%)
Sample size Mean ± SE Good Needs Poor 

NHANES 2001-2002 improvement

Food security status
Food insecurity, 32 62.52±3.07 18.1 53.6 28.3
receiving food stamps 
Food insecurity,  180 62.74±1.53 9.6 72.8 17.6
no receiving food stamps
Food secure, 1828 67.51±0.61 17.6 70.3 12.1
no receiving food stamps
P-value 0.0002 0.0243

P-values testing based on weight data: Wald F test for means, c2 for HEI categories.

Table 4. Adjusted odds ratios for food status categories predicting HEI high score or good cat-
egory, NHANES 1988-1994 (HEI-2000) and 2001-2002 (HEI-2005).

Predicting HEI-2000 Predicting HEI-2000 
high score good (vs. needs 

(higher is better) improvement  or poor)
Sample size Beta (SE) P-values Odds ratios P-values

(95% CI)
NHANES III (1988-1992)

Food security status
Food insecurity,  72 -3.33  (2.32) 0.15 0.36 (0.09-1.42) 0.14
receiving food stamps 
Food insecurity,  107 -3.91  (1.81) 0.0310 0.80 (0.27-2.33) 0.67
no receiving food stamps
Food secure, 4860 0.00 (reference) 1.00 (reference)
no receiving food stamps

Predicting HEI-2005 Predicting HEI-2005 
high score good (vs. needs 

(higher is better) improvement  or poor)
Sample size Beta (SE) P-values Odds ratios P-values

(95% CI)
NHANES III (1988-1992)

Food security status
Food insecurity,  32 -1.22  (2.89) 0.67 1.35 (0.34-5.40) 0.66
receiving food stamps 
Food insecurity,  180 -2.07  (1.31) 0.11 0.58 (0.28-1.19) 0.13
no receiving food stamps
Food secure, 1828 0.00 (reference) 1.00 (reference)
no receiving food stamps

SE, standard error; CI, confidence intervals. Odds ratios were adjusted for age, gender, marital status, ethnicity, living arrangements, education,
income poverty ratio, medical conditions, ADL, IADL, and body mass index. 
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ity. Other demographic or health related fac-
tors were independently associated with quali-
ty of diet. Food insecure families with older
individuals may need to be targeted with new
approaches and specifically-designed educa-
tion and teaching strategies such as popular
education; the patient navigator legislation
addressing the utilization of native community
health workers; and family member caregivers
in the area of nutrition and healthy eating spe-
cific for these groups.38 The revised Food
Stamp Program now the SNAP program among
other federal nutrition programs for the elder
should consider nontraditional and new teach-
ing and education strategies specific to popu-
lation groups to bring positive changes in elder
health status. Due to transitioning sociocultu-
ral and economic conditions,23 specific popula-
tion group approaches to health may need to
be revised just as in 2006, the USDA Economic
Research Service asked the National
Academies of Science to revise the term food
insecurity.10 Finally, communities and popula-
tions change from day to day – they are dynam-
ic and not static, hence best process rather than
best practices may be most effective; that is,
best process meaning self-monitoring by those
closest to practice.39
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