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ABSTRACT
Background: Low socioeconomic status is associated with poor
diet, food insufficiency, and poor child health. Hispanic house-
holds have disproportionately low incomes. Acculturation-related
changes may augment the effects of poverty on children’s diet and
health.
Objective: The goal was to determine the associations that accul-
turation, measured by parents’ language use, and income have with
dietary intakes and food insufficiency among Hispanic youths.
Design: Data on 2985 Hispanic youths aged 4–16 y were from the
third National Health and Nutrition Examination Survey (1988–
1994). Nutrient intake data were from one 24-h dietary recall. The
analysis was controlled for demographic, socioeconomic, and pro-
gram variables.
Results: Parents’ exclusive use of Spanish was associated in
bivariate analyses with differences in intakes of energy, protein,
sodium, and folate and in percentages of energy from fat and
saturated fat. When other factors were controlled for, less accul-
turation was associated with differences in intakes of energy and
sodium and in percentages of energy from fat and saturated fat.
Individuals in poorer households had higher intakes of energy,
protein, sodium, and some micronutrients. Although not signifi-
cant for all indicators of food insufficiency, consistent patterns
showed that household food insufficiency decreased with less
acculturation (odds ratio: 0.4; 95% CI: 0.2, 0.7 for adult meal size
reduced) and increased with low income [odds ratio: 5.9 (3.0, 11.7)
for not enough food and 5.4 (2.2, 13.4) for child meal size
reduced].
Conclusions: Both acculturation and poverty have roles in chil-
dren’s diets and in household food insufficiency. Culturally spe-
cific public health and nutrition education should complement
efforts to improve the financial security of low-income
households. Am J Clin Nutr 2003;78:1120–7.

KEY WORDS Acculturation, income, poverty, diet, food
insecurity, food insufficiency, Hispanics, youths, children, third
National Health and Nutrition Examination Survey, NHANES III

INTRODUCTION

Ethnicity, race, sex, education, and income are posited as
key dimensions of underlying disparities in health (1). In the
United States, low socioeconomic status is associated with
poor child health outcomes (2, 3), including height, weight (4),
and development (5). Adolescents living in lower-income

households are twice as likely to be overweight or obese as are
children living in higher-income households (1) and are � 4
times as likely to be food insecure (1, 2). Hispanic families
disproportionately have incomes below the poverty level com-
pared with non-Hispanic white families (18.5% and 5.3%,
respectively; 6). Hispanics’ tendency to exhibit more nutritious
diets despite their lower average socioeconomic status has
prompted the assertion of culture-based protection against ad-
verse health effects normally associated with low income.

Acculturation is a long-term process during which individ-
uals simultaneously learn and modify certain aspects of their
values, norms, and behavior—including diet and lifestyle (5).
The linguistic, social, cultural, and economic assimilation of
immigrant parents conditions the acculturation of their children
and influences the children’s health and well-being. Accultur-
ation-related changes may increase the risk of obesity and
chronic disease because of altered meal composition and pat-
terns with more snacking and less physical activity (7). These
changes have been noted previously among Mexican American
adults in whom first-generation immigrants consumed signifi-
cantly less fat and more fiber (8) and had a lower prevalence of
overweight (9) than did immigrants of subsequent generations.
Examining the associations between acculturation and chil-
dren’s dietary intakes will significantly enhance our under-
standing of these processes and their implications.

In this article, we examine the influence of acculturation and
socioeconomic variables on the diet and food insufficiency of
households in which US Hispanic youths live. The objectives
were as follows: 1) to report the energy, macronutrient, and
micronutrient intakes of 4–16-y-old Hispanic youths according
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to level of acculturation and poverty; 2) to examine associa-
tions between intakes of energy, macronutrients, and micronu-
trients and acculturation, poverty status, program participation,
and other sociodemographic variables; and 3) to evaluate as-
sociations between food insufficiency and the same explana-
tory factors.

We postulated that these family characteristics, particularly
acculturation and poverty, would be associated with dietary
intakes and with food insufficiency. In particular, we antici-
pated that acculturation and poverty would be associated with
higher macronutrient intakes and lower micronutrient intakes.
We also expected poverty to be positively associated with food
insufficiency and acculturation to be negatively associated with
food insufficiency. The expectation was that acculturation
would mitigate the effect of poverty.

SUBJECTS AND METHODS

Data from the cross-sectional third National Health and
Nutrition Examination Survey (NHANES III; 1988–1994)
served as the basis for examining the role that acculturation and
socioeconomic factors play in the dietary intakes of Hispanic
youths (10). This survey involved a multistage, probability
cluster sampling design that provided the basis for a compre-
hensive assessment of the nutritional status and health of the
noninstitutionalized US population aged � 2 mo; by design,
Mexican Americans and blacks were oversampled. The anal-
ysis reported in the present article is based on data from 2985
youths aged 4–16 y who identified their ethnicity as Mexican
American (n � 2769) or other Hispanic origin (n � 216). The
sample weights were designed to represent the entire US His-
panic population. The data were collected by using a household
questionnaire and a youth questionnaire that were administered
by health professionals at the participants’ homes and through
a standardized medical examination conducted by physicians,
medical technicians, and other health professionals at
NHANES mobile examination centers.

Measurement of nutrient intakes and anthropometry

Nutrient intakes were obtained from foods and beverages
reported in one 24-h dietary recall conducted by bilingual
dietary interviewers during the medical examination. Some
interviews for children aged 4–11 y and younger were com-
pleted by a proxy—usually the child’s parent or guardian—or
by the child and a proxy when the child was unable to report on
his or her own. The dietary interviewers contacted other infor-
mation sources such as daycare providers and schools to obtain
complete dietary intake data for respondents.

Because the underlying age distribution of the youths in the
language-based analysis groups did not differ significantly, the
values for intakes of energy, protein, cholesterol, and sodium
were reported as raw data. The percentage of energy from fat
and from saturated fat was also available in the data set.
Micronutrients that had been previously identified as problem-
atic among Hispanics were analyzed (8, 11–13), with correc-
tion for age and sex. Calcium and folate were expressed as a
percentage of the adequate intake (14, 15); vitamin A, iron, and
zinc were expressed as a percentages of the recommended
dietary allowance (16).

Measurement of food insufficiency

The survey measured food insufficiency as “an inadequate
amount of food intake due to lack of money or resources” (17,
18). Measures of food insufficiency were based on 3 questions.
One question was used for the entire sample: “Do you have
enough food to eat, sometimes not enough to eat, or often not
enough to eat?” We combined the 2 responses of “sometimes
not enough” and “often not enough” because of the small
proportion for the latter (16.1% and 1.3% of the sample,
respectively). The second phase of NHANES III (1991–1994)
added 2 questions about cutting the meal size for an adult or for
a child because of a lack of money for food. A household in
which the food intake of children was limited was considered
to be worse off than one in which only adults were affected
(19). A subanalysis with approximately one-half of the sample
used data from these 2 last questions.

Explanatory variables

Acculturation, operationalized as the language spoken at
home by the household head, was defined in 3 categories:
Spanish, Spanish and English, and English only. Because of the
relatively small sample size in the second group, some of the
analysis included a dichotomous specification (Spanish only or
Spanish and English compared with English only). Country of
birth of the child’s parents was strongly associated with the
language spoken at home by the parents and was not included
in the analysis. Demographic and socioeconomic factors in-
cluded in the analysis were age and sex of the child, metro-
politan residence (a central county of a metropolitan area with
a population � 1 million), household headship (a composite
variable reflecting the sex and marital status of the head of the
household), education and occupation of the household head,
poverty index ratio (PIR; the ratio of annual family income to
the federal poverty line multiplied by 100, accounting for
calendar year of interview), and social integration (measured
by duration of residence in present house). The PIR was
dichotomized to reflect lower- and higher-income households
(� 130% compared with � 130%), with the lower level refer-
ring to the eligibility criterion for the government food stamp
program. Additional variables were household participation in
the food stamp program at the time of the interview and use of
vitamin and mineral supplements in the past month. Income
data were missing for �13% of individuals, which reduced the
effective sample size for analysis.

Statistical analysis

Statistical analysis was conducted with SAS version 8.0
(20); statistical tests were carried out with WESVAR version
4.0 (21), taking into account the weights and cluster sampling
associated with the survey’s complex sample design for calcu-
lation of variance estimates. We used the 52 replicated weights
from the original data set that were computed by using Fay’s
method with k � 0.3. The sample weights accounted for the
differential probability of selection and adjusted for nonre-
sponse. One-way analysis of variance (ANOVA) was used to
evaluate the association of language with the continuous out-
come variables and then the association of PIR with those
outcome variables. When the ANOVA was significant (P �
0.05) for language, the significance of differences between
each pair of parental language categories was determined by
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use of the two-tailed Student’s t test with Bonferroni post hoc
adjustments for multiple comparisons (22). Analysis of covari-
ance models were used to evaluate continuous outcome
variables.

Logistic regression analyses were used to examine the rela-
tions between the 3 measures of food insufficiency and the
independent variables. The odds ratio of a household experi-
encing not having enough food, cutting the size of adults’
meals, or cutting the size of children’s meals was calculated
with respect to an indicated reference category, with control for
the influences of all other variables in the model. Diagnostic
tests showed no problem with multicollinearity in any of these
analyses. Unless indicated otherwise, an alpha level of 0.05
was used to determine statistical significance.

RESULTS

The study population of Hispanic youths comprised slightly
more males (51.3%) than females (48.7%) and had the follow-
ing age distribution: 4–6 y, 25.6%; 7–10 y, 29.7%; 11–14 y,
30.8%; and 15–16 y, 13.9%. Parents’ language spoken at home
was predominantly Spanish only (49.8%), with a relatively
small share being bilingual (11.4%) and a relatively larger
share speaking English only (38.8%). The age and sex distri-
bution of the study population did not vary significantly by
parents’ language.

To provide an interpretive context for this analysis, the
Hispanic sample population was compared with a non-His-
panic white population. The households in which the Hispanic
youths lived were more likely to be disadvantaged in socio-
economic terms and to have food-related problems than were
the households of non-Hispanic whites. The prevalence of
female-headed households among Hispanics (25.9%) was
nearly twice that among non-Hispanic whites (14.7%; P �
0.001). Less than one-half (48.1%) of household heads in
Hispanic households had completed high school, compared
with 83.5% among non-Hispanic whites (P � 0.001). Hispan-
ics were much less likely than non-Hispanic whites to be
employed in semi-skilled, skilled, or professional occupations
(42.8% compared with 75.9%; P � 0.001). More than one-half
of Hispanic households had incomes � 130% of the PIR
(56.1%), �2.5 times the rate for non-Hispanic whites (22.3%;
P � 0.001). Compared with non-Hispanic whites, nearly 3
times as many Hispanic households received food stamps
(29.9% compared with 10.7%; P � 0.001), � 3 times as many
experienced problems with food insufficiency (12.5% com-
pared with 3.6%; P � 0.001), � 2 times as many cut meal size
for adults (16.9% compared with 6.9%; P � 0.001), and � 5
times as many cut meal size for children (6.9% compared with
1.3%; P � 0.001).

Nutrient intakes

Dietary and nutrient intakes among Hispanic youths were
examined according to the language that the youths’ parents
used at home and the household PIR (Table 1). Parents’
exclusive use of Spanish at home was associated with lower
intakes than was their use of both Spanish and English (for
protein and sodium and percentage of energy from fat) or
English only (for energy and sodium and percentage of energy
from fat and saturated fat). In contrast, speaking only Spanish
at home was associated with higher intakes of folate than was

TABLE 1
Energy and nutrient intakes among Hispanic youth, by language that
parents use at home and poverty index (PI): third National Health and
Nutrition Examination Survey1

Spanish only
Spanish and

English English only

n
PI � 130% 907 198 348
PI � 130% 258 91 491

Energy (kJ)2

PI � 130% 8176.8 � 3619.63 8829.9 � 6676.8 8864.6 � 4618.7
PI � 130% 7106.9 � 4165.7 9188.5 � 4523.3 8943.3 � 8565.7

Protein (g)4

PI � 130% 72.7 � 36.1 75.6 � 45.5 74.7 � 56.6
PI � 130% 64.2 � 50.4 85.9 � 31.7 74.3 � 78.0

Cholesterol (mg)5

PI � 130% 276.7 � 170.5 283.7 � 192.4 303.3 � 368.4
PI � 130% 239.6 � 324.9 315.2 � 215.9 243.4 � 338.5

Sodium (mg)2,4

PI � 130% 2935.7 � 1730.9 3847.9 � 4284.6 3402.3 � 2016.9
PI � 130% 2760.9 � 1913.7 3875.7 � 1950.3 3292.1 � 2897.0

Fat (% of energy)2,4

PI � 130%2,6 31.8 � 12.2 32.3 � 7.2 35.5 � 6.3
PI � 130%2,4 30.7 � 12.7 35.9 � 6.8 34.6 � 10.7

Saturated fat
(% of energy)2

PI � 130%2,6 11.8 � 6.1 11.7 � 5.0 13.4 � 4.1
PI � 130%2,4 11.3 � 7.7 12.8 � 2.5 12.6 � 5.1

Calcium (% of AI)
PI � 130% 92.7 � 78.6 86.3 � 47.1 97.9 � 73.3
PI � 130% 91.1 � 92.2 84.5 � 44.3 88.5 � 68.3

Folate (% of AI)2,4,5

PI � 130% 123.2 � 180.6 99.4 � 55.3 103.3 � 87.7
PI � 130% 100.3 � 144.3 85.0 � 71.1 92.1 � 53.0

Vitamin A
(% of RDA)

PI � 130% 125.6 � 189.9 131.6 � 111.7 123.7 � 118.7
PI � 130% 119.0 � 244.8 110.1 � 112.3 128.5 � 157.5

Iron (% of RDA)
PI � 130% 130.1 � 120.5 130.1 � 90.6 137.6 � 109.2
PI � 130% 109.6 � 108.6 119.3 � 74.1 126.0 � 101.8

Zinc (% of RDA)
PI � 130% 89.1 � 64.4 88.7 � 44.9 97.3 � 92.8
PI � 130% 83.3 � 102.9 99.0 � 42.7 89.5 � 97.9

1 Sample weights were applied. Adequate intakes (AIs) were used for
calcium (14) and folate (15). Recommended dietary allowance (RDA)
references were used for vitamin A, iron, and zinc. Mean differences by
parental language and PI were tested separately with ANOVA. When the
ANOVA was significant (P � 0.05) for language, the significance of
differences between each pair of language categories was determined by
use of the two-tailed Student’s t test with Bonferroni post hoc adjustments
for multiple comparisons. Then, an interaction term combining Spanish
only and PI � 130% was included to predict each outcome; this term was
significant for percentages of energy from fat and saturated fat, with
differences specific to each PI group noted below.

2 Spanish only significantly different from English only, P � 0.0167
(Bonferroni-corrected t test).

3 x � SD.
4 Spanish only significantly different from Spanish and English, P �

0.0167 (Bonferroni-corrected t test).
5 PI � 130 significantly different from PI � 130%, P � 0.05

(ANOVA).
6 Spanish and English significantly different from English only, P �

0.0167 (Bonferroni-corrected t test).
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use of either of the 2 other language groups. When the PIR was
considered, those in households with a lower PIR had higher
cholesterol intakes but also higher folate intakes.

For 2 outcomes, the 3 categories of parents’ language use
showed different patterns according to PIR level. The interac-
tion terms were significant for percentage of energy from fat
(P � 0.006) and percentage of energy from saturated fat
(P � 0.022). Children in households with a lower PIR whose
parents spoke English only had higher percentages of energy
from fat and saturated fat than did those whose parents spoke
either Spanish only or Spanish and English. In households with
a higher PIR, children of both parents who spoke English only
and parents who spoke Spanish and English had higher per-
centages of energy from fat and saturated fat than did children
of parents who spoke Spanish only.

The associations of acculturation (contrasting speaking En-
glish only with speaking Spanish only or speaking Spanish and
English) and income with energy and nutrient intakes were
examined, controlling for key demographic, socioeconomic,
and federal assistance program factors (Table 2). Limited
acculturation was beneficial in terms of significantly lower
intakes of energy and sodium and percentages of energy from
fat and saturated fat, which is consistent with the analysis
shown in Table 1. Low or moderate levels of education of the
household head (compared with the reference category of post-
secondary education) had an additional negative association

with intakes of energy, protein, and sodium and, to a lesser
extent, cholesterol. In contrast, low income was independently
associated with higher intakes of energy, protein, and sodium.

Youths’ taking of vitamin or mineral supplements was as-
sociated with higher intakes of most macronutrients. Taking
vitamin or mineral supplements was positively associated with
acculturation (P � 0.001); a separate analysis showed that the
use of supplements was much higher (P � 0.001) among those
in households in which parents spoke English only (35.4%)
than among those in households in which parents spoke Span-
ish and English (26.4%) or Spanish only (25.9%).

Other factors showed significant associations with diet. As
anticipated, female youths had lower nutrient intakes than did
male youths, but there was no significant difference in the
percentage of energy from fat. Age was positively associated
with higher nutrient intakes but was also modestly associated
with a lower percentage of energy from saturated fat. Relations
with residence (metropolitan compared with nonmetropolitan
and duration of residence) were mixed.

For all of the equations represented in Table 2, additional
analyses were conducted that included an interaction term
representing limited acculturation and low income. Because the
interaction term was significant in only one equation (that for
energy; P � 0.024), coefficients from these analyses are not
presented here; only the energy equation is described. The PIR
modulated the association between acculturation and energy

TABLE 2
Regression coefficients from analysis of covariance for energy and nutrient intakes among Hispanic youth in the third National Health and Nutrition
Examination Survey1

Explanatory variable
Energy

(kJ)
Protein

(g)
Cholesterol

(mg)
Sodium

(mg)
Percentage of energy

from fat (%)

Percentage of
energy from

saturated fat (%)

Spanish used by parents at home �853.72 �2.4 1.1 �200.73 �3.54 �1.34

Poverty index ratio � 130% 948.92 6.83 20.7 492.83 1.0 0.4
Education of household head

0–5 y �1417.04 �13.54 2.2 �825.04 2.03 1.52

6–8 y �1261.14 �9.02 �35.0 �635.72 1.93 1.03

9–11 y �1001.63 �11.24 �54.12 �542.62 1.6 0.7
12 y �708.5 �8.33 �32.2 �251.6 1.6 1.22

Occupation of household head
Not in labor force 364.3 0.2 3.4 271.9 �0.4 �0.6
Agricultural worker �59.1 0.5 �17.7 �84.4 �1.3 �0.83

Service worker, nonfarm laborer �234.0 �1.2 1.8 �88.8 0.3 �0.1
Female-headed household �413.83 0.9 22.2 �82.9 �0.7 0.1
Household receiving food stamps 256.0 3.4 23.5 �186.73 �0.0 0.1
Vitamin or mineral supplements 833.92 6.43 1.4 469.42 1.42 0.84

Parents living � 10 y in present house 354.23 3.0 29.22 232.33 �1.54 �0.72

Nonmetropolitan residence �322.7 �5.43 �31.23 �78.0 0.4 0.62

Female �1329.94 �14.54 �47.34 �553.14 �0.3 �0.1
Age (y) 303.44 2.44 4.92 119.64 0.1 �0.12

Constant 6388.7 58.4 232.9 2255.7 32.8 13.0
R2 16.8% 12.8% 4.6% 13.7% 7.1% 7.9%

1 Sample weights were applied; unweighted n � 2209. The interaction term combining Spanish only and poverty index � 130% was included to
predict each outcome; because this term was significant for energy only, these results are not presented. Reference categories, respectively, were as follows:
parents do not speak Spanish at home; education of household head � 13 y; household head has semiskilled, skilled, or professional occupation; poverty
index ratio � 130%; male-headed household; no one receives food stamps; do not take vitamins; parents living � 10 y in present house; metropolitan area
residence; male youth.

2 P � 0.01.
3 P � 0.05.
4 P � 0.001.
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intake. Among lower-income households (PIR � 130%), chil-
dren whose parents spoke Spanish (both Spanish only and
Spanish and English) had somewhat lower intakes (254 kJ)
than did those whose parents spoke only English when all other
variables were held constant. In contrast, there was a five-fold
higher difference in energy intake between acculturation groups
among the higher-income children. Children of Spanish-speaking
parents consumed 1316 kJ less than did children of parents who
spoke only English.

The percentage of recommended micronutrient intakes was
also examined by using the same explanatory factors (Table 3).
In this multiple linear regression analysis, parents’ language
use showed no significant relation with micronutrients. Low
and moderate levels of education of the household head were
associated with lower intakes of most micronutrients (folate,
vitamin A, iron, and zinc) than was high education. The inde-
pendent associations between low income and micronutrient
intakes (higher folate, iron, and zinc) were opposite those of
low education and micronutrient intakes (lower folate, vitamin
A, iron, and zinc) and those of receiving food stamps and
micronutrient intakes (lower vitamin A). Other predictors of
lower micronutrient intakes were living in a nonmetropolitan
residence (calcium), being female (calcium, folate, iron, and
zinc), and being older (calcium, folate, and vitamin A).

An interaction term representing the combination of limited
acculturation and low income was included for all of the equations
reported in Table 3. In no case was this term significant; thus, the
estimated coefficients are not reported in the table.

Food insufficiency
Three measures of food insufficiency were analyzed: not

enough food, cut meal size for adult, and cut meal size for child
(Table 4). Acculturation and socioeconomic factors were im-
portant in understanding patterns of food insufficiency. Lim-
ited acculturation was negatively associated with one indicator
of food insufficiency: the most acculturated households (in
which the parents spoke only English) were at increased risk of
cutting adult meal size. Several indicators of low socioeco-
nomic status were associated with individual indicators of an
increase in the risk of food insufficiency: household head had
a low educational level or was an agricultural worker, house-
hold income was low, the household head was female, and the
household received food stamps. Use of vitamin and mineral
supplements, being female, being in late adolescence, and
living in a nonmetropolitan area were associated with a reduced
risk of food insufficiency.

Overall, the patterns for acculturation, socioeconomic vari-
ables, and demographic variables were consistent among the 3
models of food insufficiency, although not all factors were
significant for all models. Food insufficiency was clearly more
problematic in households that were disadvantaged in socio-
economic terms. However, a lower degree of acculturation
partially compensated for socioeconomic disadvantage. The
interaction term representing the combination of limited accul-
turation and low income was included for all the equations in
Table 4; in no case was this term significant.

TABLE 3
Regression coefficients from analysis of covariance for micronutrient intakes among Hispanic youth in the third National Health and Nutrition
Examination Survey1

Explanatory variable Calcium Folate Vitamin A Iron Zinc

Spanish used by parents at home �2.8 11.2 �9.1 �7.2 �5.7
Poverty index ratio � 130% 5.2 20.12 17.7 24.32 10.13

Education of household head
0–5 y 0.9 �22.64 �28.93 �44.42 �20.12

6–8 y �1.0 �13.3 �7.3 �21.84 �7.6
9–11 y 2.9 �19.34 �23.73 �26.12 �17.62

12 y 0.3 �0.8 �35.34 �24.32 �16.84

Occupation of household head
Not in labor force �17.02 �2.3 �0.7 3.0 �2.6
Agricultural worker 1.4 5.7 �4.1 10.2 �6.3
Service worker, nonfarm laborer �6.0 �6.9 �6.5 �2.2 �5.5

Female-headed household 5.4 9.2 �10.5 8.9 1.1
Household receiving food stamps 2.0 0.3 �21.03 1.8 5.0
Vitamin or mineral supplements 3.0 2.7 3.2 6.6 7.3
Parents living � 10 y in present house 2.4 3.8 13.5 �2.2 2.8
Nonmetropolitan residence �5.13 �0.9 �1.2 �2.9 �6.6
Female �13.62 �8.03 2.1 �32.72 �10.32

Age (y) �4.42 �4.32 �6.42 �0.6 �0.1
Constant 145.5 145.1 207.3 157.5 105.0
R2 13.3% 9.1% 5.0% 8.6% 4.5%

1 Sample weights were applied; unweighted n � 2209. Adequate intakes were used for calcium (14) and folate (15). Recommended dietary allowance
references were used for vitamin A, iron, and zinc (16). The interaction term combining Spanish only and poverty index � 130% was included to predict
each outcome; because this term was not significant, these results are not presented. Reference categories, respectively, were as follows: parents do not
speak Spanish at home; education of household head � 13 y; household head has semiskilled, skilled, or professional occupation; poverty index ratio
� 130%; male-headed household; no one receives food stamps; do not take vitamins; parents living � 10 y in present house; metropolitan area residence;
male youth.

2 P � 0.001.
3 P � 0.05.
4 P � 0.01.
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The relations between the principal macronutrients of con-
cern (intakes of energy and protein and percentages of energy
from fat and from saturated fat) and food insufficiency were
also examined, showing some differences for energy and pro-
tein. Children living in households in which an adult’s meal
size was cut tended to have lower protein intakes (67.4 � 56.0
compared with 76.4 � 89.2 g; P � 0.066) than did children
living in households that did not experience such cuts. Children
living in households in which a child’s meal size was cut had
significantly lower energy intakes (7553.6 � 4160.2 compared
with 8695.2 � 8899.5 kJ; P � 0.012) and tended to have lower
protein intakes (68.5 � 42.6 compared with 75.3 � 82.0 g;
P � 0.097) than did children living in households that did not
experience such cuts. The overall measure of food insuffi-
ciency, however, was not significantly associated with differ-
ences in intake of any macronutrient. There were also no
significant differences in the percentage of energy from fat or
saturated fat for any measure of food insufficiency.

DISCUSSION

The key finding in this analysis was that limited accultura-
tion partially ameliorated the negative association between
poverty and dietary intake among Hispanic youths. Language
use forms one important part of the complex set of changes that
constitute acculturation (23). Acculturation involves multidi-
rectional communication of values, norms, and practices (24).

Spanish language use by parents at home was associated with
lower intakes of macronutrients, with diets having a lower
percentage of energy from fat, and with less food insufficiency.
This culture-based protection, or buffering, has also been
shown for other risky behaviors (eg, smoking and abuse of
alcohol or drugs) via stronger familial and social support net-
works (25). It is important to identify pathways to retain
positive aspects of culture, because the benefits of culture-
based protection appear to diminish as acculturation proceeds
(9, 26). Understanding these processes is especially important
because Hispanic children as a group are those most at risk of
exceeding the Dietary Guidelines for Americans (27) for sat-
urated fat, cholesterol, and sodium. Recognizing that excessive
childhood weight is often carried into adulthood, it is note-
worthy that �15% of Mexican American children are over-
weight, and 29% of Mexican American adults are classified
as obese (1).

Dietary intakes and food insufficiency were also shaped by
resource limitations. Household socioeconomic characteristics
are clearly important considerations in addressing problems of
diet and food sufficiency among Hispanic youths. Lower-
income households were at greater risk of food insufficiency.
Female-headed households, in particular, had much lower av-
erage annual incomes ($13 307) than did other Hispanic house-
holds ($32 331). Consistent with previous research (28–30),
youths in female-headed Hispanic households were at greater
risk of experiencing food insufficiency. The results of previous

TABLE 4
Adjusted odds ratios (and 95% CIs) for food insufficiency measures for Hispanic youth in the third National Health and Nutrition Examination
Survey1

Explanatory variable
Not enough food

(n � 2345)
Cut adult meal size2

(n � 1120)
Cut child meal size2

(n � 1123)

Spanish used by parents at home 0.7 (0.5, 1.1) 0.43 (0.2, 0.7) 0.8 (0.4, 1.6)
Poverty index ratio � 130% 5.94 (3.0, 11.7) 1.8 (0.8, 4.2) 5.44 (2.2, 13.4)
Education of household head

0–5 y 3.14 (1.8, 5.5) 4.25 (1.3, 13.7) 2.7 (0.8, 9.2)
6–8 y 2.25 (1.1, 4.4) 3.05 (1.0, 8.6) 2.2 (0.6, 7.5)
9–11 y 1.5 (0.8, 2.8) 3.45 (1.2, 9.6) 1.3 (0.3, 5.3)
12 y 0.9 (0.4, 2.0) 1.1 (0.4, 2.9) 0.6 (0.2, 2.2)

Occupation of household head
Not in labor force 1.0 (0.7, 1.6) 1.1 (0.6, 1.9) 0.7 (0.3, 1.3)
Agricultural worker 2.33 (1.3, 4.1) 4.25 (1.3, 13.1) 4.05 (1.4, 11.6)
Service worker, nonfarm laborer 1.2 (0.7, 1.9) 0.9 (0.5, 1.9) 0.7 (0.4, 1.4)

Female-headed household 1.0 (0.6, 1.6) 2.35 (1.2, 4.5) 1.1 (0.4, 2.8)
Household receiving food stamps 2.44 (1.7, 3.4) 1.2 (0.7, 2.0) 2.33 (1.3, 4.0)
Vitamin or mineral supplements 0.8 (0.5, 1.2) 0.43 (0.3, 0.7) 0.6 (0.3, 1.2)
Parents living � 10 y in present house 1.1 (0.8, 1.5) 1.1 (0.7, 1.7) 1.3 (0.6, 3.0)
Nonmetropolitan residence 1.1 (0.7, 1.8) 0.53 (0.3, 0.9) 0.55 (0.2, 0.9)
Female 0.63 (0.5, 0.9) 0.7 (0.4, 1.1) 0.53 (0.3, 0.8)
Age (y) 0.93 (0.9, 1.0) 1.0 (0.9, 1.0) 0.95 (0.9, 1.0)
Constant 0.1 0.0 0.0
Pseudo R2 19.4% 14.5% 19.2%

1 All analyses were completed by using sample design weights. The interaction term combining Spanish only and poverty index � 130% was included
to predict each outcome; because this term was not significant, these results are not presented. Reference categories, respectively, were as follows: parents
do not speak Spanish at home; education of household head � 13 y; household head has semiskilled, skilled, or professional occupation; poverty index
ratio � 130%; male-headed household; no one receives food stamps; do not take vitamins; parents living � 10 y in present house; metropolitan area
residence; male youth.

2 Asked only in phase II.
3 P � 0.01.
4 P � 0.001.
5 P � 0.05.

DIET AND FOOD INSUFFICIENCY IN HISPANIC YOUTHS 1125

 by guest on January 3, 2017
ajcn.nutrition.org

D
ow

nloaded from
 

http://ajcn.nutrition.org/


studies suggest that this is due to children living in households
characterized by chronically inadequate incomes, adult unem-
ployment, unusual expenses, and accumulated debts (31, 32).
Food insufficiency is commensurate with these children’s ob-
served lower macronutrient intakes. It is also not surprising
that children of agricultural workers had problems of food
insufficiency, because agricultural work is associated with
lower permanent income levels and part-time employment. In
1995, 27% of Mexican American families were food insuffi-
cient, more than twice the percentage of non-Hispanic white
families (1).

Youths in households with members receiving food stamps
experienced both food insufficiency and inadequate intakes of
vitamin A. This suggests that their household’s level of need
was greater than was addressed by receipt of food stamps, and
that the program was not fully effective in eliminating food
insecurity. These results are consistent with those of previous
research showing higher rates of food insufficiency, food in-
security, and hunger among households participating in the
food stamp program than among nonparticipating, low-income
households (12, 33). The long-term negative health implica-
tions of food insufficiency for children include establishing
eating patterns based on foods with inferior nutritional quality
(34), and these patterns contribute to childhood obesity and
may socialize children to use similar behavioral patterns in
adulthood (35). Food-insufficient children are also more likely
to have poorer health status (36) and to experience a range of
negative academic and psychosocial outcomes (37, 38).

Through directly comparable analysis of several key com-
ponents of the diet and of food insufficiency, our findings
underscore the importance of improving educational opportu-
nities, job placement, and wages for members of lower-income
households. Given the clear link between food insecurity and
financial insecurity, our results support earlier findings con-
cerning the importance of nonfood interventions designed to
improve the financial security of low-income households (31).
These include not only programs to improve household income
but also interventions to lessen or offset the costs of other
essential goods and services (eg, subsidized housing) and ini-
tiatives to assist low-income households in weathering sudden,
precipitous changes in income or expenditure. Although pub-
licly funded health and social programs have provided a safety
net for very-low-income families (5), additional material, fi-
nancial, and educational assistance is needed to reduce food
insecurity and improve child health outcomes.

The findings reported here also indicate an important role for
culturally specific interventions. Public health and dietary ed-
ucation efforts that address the disparate health needs of spe-
cific segments of target populations could be particularly valu-
able. Youths whose parents had low or moderate levels of
education had a higher percentage of energy from fat and from
saturated fat when the degree of acculturation was controlled
for in the analysis. These results suggest that less education,
regardless of other factors, is directly associated with poorer
food choices. Thus, nutritional education for Hispanic parents
with low levels of education seems especially important for
improving children’s diets (39). Innovative programs may
serve as useful models for altering the trajectory toward over-
weight and obesity among minority children and their families
through changes in diet and physical activity (40). In addition,
the apparently healthy diets of youths in low-income house-

holds with Spanish-speaking parents suggests that qualitative
research into the underlying communication and acculturation
processes and their pathways to diet and nutrition would be of
great benefit.

Research efforts designed to evaluate health education pro-
grams in school settings would benefit from paying special
attention to acculturation processes among Hispanic youths.
Meals eaten away from home, including school meals, tend to
contain too much fat, saturated fat, and sodium and too little
fiber and calcium (41). The US Department of Agriculture’s
School Meals Initiative for Healthy Children supports the de-
velopment and dissemination of educational materials for food
service staff, students, teachers, parents, and the community.
Research directed toward understanding the specific role of
acculturation in defining the conditions under which youths
and teenagers take advantage of the nutritional benefits of
healthier food options would be useful. This could be comple-
mented by attention to means of increasing physical activity
among this population (42).

Our efforts to assess the role of social integration, as mea-
sured by duration of household head’s residence, were of
limited success. It is difficult to infer meaning from the finding
that shorter-term residents had higher macronutrient intakes
whereas longer-term residents had diets with a higher percent-
age of energy from fat. Shorter-term residence could be inter-
preted in 2 ways: as signifying either less social integration
(with a negative connotation) or higher mobility (with a pos-
sible positive connotation). Developing better measures of so-
cial integration in future research will help to address this issue
(43–45). It would also be worthwhile to link measures of social
integration with acculturation and socioeconomic status. Qual-
itative work has elucidated the complex, multilevel nature of
social networks and the differentiated use of networks by
members of different ethnic groups in dealing with food insuf-
ficiency (46). Further research is required to better explain the
relations between social support and food security among low-
income households.

We thank Yi-kyoung Lee and Hongjun Liu for assistance with statistical
analysis.

REM was a coauthor of the grant, supervised the statistical analyses,
contributed to the interpretation of results, reviewed the literature, and
drafted the manuscript. GSM was the lead author of the grant, directly
supervised the statistical analyses, reviewed the literature, contributed to
the interpretation of results, and edited the manuscript. HHJ was a coauthor
on the grant, supervised the management of the original data files and the
WESVAR and initial SAS analyses, contributed to the interpretation of
results, reviewed the literature, and edited the manuscript. None of the
authors had any financial or personal interest in the organization sponsor-
ing the research, including advisory board affiliations.

REFERENCES
1. US Department of Health and Human Services. Healthy people 2010.

2nd ed. Understanding and improving health and objectives for im-
proving health. 2 vols. Washington, DC: US Government Printing
Office, 2000:19–45.

2. US Department of Health and Human Services. Healthy people 2010:
understanding and improving health. 2nd ed. Washington, DC: US
Government Printing Office, 2000:2, 12, 14–5.

3. Landale NS, Oropesa RS, Llanes D, Gorman BK. Does Americaniza-
tion have adverse effects on health?: stress, health habits, and infant
health outcomes among Puerto Ricans. Soc Forces 1999;78:613–41.

4. Mendoza FS, Dixon LB. The health and nutritional status of immigrant
Hispanic children: analyses of the Hispanic health and nutrition ex-

1126 MAZUR ET AL

 by guest on January 3, 2017
ajcn.nutrition.org

D
ow

nloaded from
 

http://ajcn.nutrition.org/


amination survey. In: Hernandez D, ed. Children of immigrants:
health, adjustment, and public assistance. Washington, DC: National
Academy Press, 1999:187–243.

5. Hernandez DJ, Charney E. Executive summary. In: Hernandez DJ,
Charney E, eds. From generation to generation: the health and well-
being of children in immigrant families. Washington, DC: National
Academy Press, 1998:1–15.

6. Dalaker, J. Poverty in the United States: 2000. Current population
reports—consumer income. no. 60-214. Table A. people and families
in poverty by selected characteristics: 1999 and 2000. Washington,
DC: US Census Bureau, 2000.

7. Kaiser LL, Melgar-Quinonez HR, Lamp CL, Johns MC, Harwood JO.
Acculturation of Mexican-American mothers influences child feeding
strategies. J Am Diet Assoc 2001;101:542–7.

8. Dixon LB, Sundquist J, Winkleby M. Differences in energy, nutrient,
and food intake in a US sample of Mexican-American women and
men: findings from the third National Health and Nutrition Examina-
tion Survey, 1988–1994. Am J Epidemiol 2000;152:548–57.

9. Popkin BM, Udry JR. Adolescent obesity increases significantly in
second and third generation US immigrants: the National Longitudinal
Study of Adolescent Health. J Nutr 1998;128:701–6.

10. US Department of Health and Human Services. Vital and health
statistics: plan and operation of the third National Health and Nutrition
Examination Survey, 1988-94. Series 1: programs and collection pro-
cedures, no. 32. Hyattsville, MD: USDHHS, Public Health Service,
Centers for Disease Control and Prevention, National Center for
Health Statistics, 1994. [DHHS publication no. (PHS) 94-1308.]

11. Guendelman S, Abrams B. Dietary intake among Mexican-American
women: generational differences and a comparison with white non-
Hispanic women. Am J Public Health 1995;85:20–5.

12. Ramakrishnan U, Frith-Terhune A, Cogswell M, Kettel Khan L. Di-
etary intake does not account for differences in low iron stores among
Mexican-American and Non-Hispanic white women: third National
Health and Nutrition Examination Survey, 1988–1994. J Nutr 2002;
132:996–1001.

13. Frith-Terhune AL, Cogswell ME, Khan LK, Will JC, Ramakrishnan
U. Iron deficiency anemia: higher prevalence in Mexican American
than in non-Hispanic white females in the third National Health and
Nutrition Examination Survey, 1988–1994. Am J Clin Nutr 2000;72:
963–8.

14. Institute of Medicine. Dietary reference intakes for calcium, phospho-
rus, magnesium, vitamin D, and fluoride. Washington, DC: National
Academy Press, 1997.

15. Institute of Medicine. Dietary reference intakes for thiamin, riboflavin,
niacin, vitamin B6, folate, vitamin B12, pantothenic acid, biotin and
choline. Washington, DC: National Academy Press, 1998.

16. Food and Nutrition Board, Commission on Life Sciences, National
Research Council. Recommended dietary allowances. 10th ed. Wash-
ington, DC: National Academy Press, 1989.

17. Alaimo K, Briefel RR, Frongillo EA Jr, Olson CM. Food insufficiency
exists in the United States: results from the third National Health and
Nutrition Examination Survey (NHANES III). Am J Public Health
1998;88:419–26.

18. Briefel RR, Woteki CE. Development of food sufficiency questions for
the third National Health and Nutrition Examination Survey. J Nutr
Educ 1992;24:24S–28S.

19. Radimer KL, Olson CM, Greene JC, Campbell CC, Habicht JP.
Understanding hunger and developing indicators to assess it in women
and children. J Nutr Educ 1992;24:36S–45S.

20. SAS Institute. SAS 8.9. Cary, NC: SAS Institute Inc, 2000.
21. WESTAT. WesVar 4.0. User’s guide. Rockville, MD: WESTAT,

2000.
22. Neter J, Wasserman W, Kutner MH. Applied linear regression. 2nd ed.

Burr Ridge, IL: Irwin, 1989.
23. Betancourt H, Lopez SR. The study of culture, ethnicity and race in

American psychology. Am Psychol 1993;48:629–37.
24. Rogler LH, Cortes DE, Malgady RG. Acculturation and mental health

status among Hispanics: convergence and new directions for research.
Am Psychol 1991;46:585–97.

25. Frisbie WP, Cho Y, Hummer RA. Immigration and the health of Asian
and Pacific Islander adults in the United States. Am J Epidemiol
2001;153:372–80.

26. Hernandez DJ, Charney E. Children in immigrant families. In: Her-
nandez DJ, Charney E, eds. From generation to generation: the health
and well-being of children in immigrant families. Washington, DC:
National Academy Press, 1998:17–39.

27. US Department of Agriculture, US Department of Health and Human
Services. Dietary guidelines for Americans 2000. 5th ed. Washington,
DC: USDA, USDHHS, 2000. (Home and garden bulletin no. 232.)

28. Himmelgreen DA, Perez-Escamilla R, Segura-Millan S, et al. Food
insecurity among low-income Hispanics in Hartford, Connecticut:
implications for public health policy. Human Organ 2000;59:334–42.

29. Kennedy E, Peters P. Household food security and child nutrition: the
interaction of income and gender of household head. World Dev
1992;20:1077–85.

30. Rogers BL. The implications of female household headship for food
consumption and nutritional status in the Dominican Republic. World
Dev 1996;24:113–28.

31. Tarasuk VS. Household food insecurity with hunger is associated with
women’s food intakes, health and household circumstances. J Nutr
2001;131:2670–6.

32. Rose D. Economic determinants and dietary consequences of food
insecurity in the United States. J Nutr 1999;129:517S–20S.

33. Nord M. Food stamp participation and food security. Food Rev 2001;
24:13–9.

34. Matheson DM, Varady J, Varady A, Killen JD. Household food
security and nutritional status of Hispanic children in the fifth grade.
Am J Clin Nutr 2002;76:210–7.
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