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utrition Knowledge Predicts Eating Behavior of
ll Food Groups Except Fruits and Vegetables
mong Adults in the Paso del Norte Region: Qué
abrosa Vida
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BSTRACT

Objective: To examine the association between nutrition knowledge and eating behavior in a
predominantly Mexican American population on the Texas-Mexico border.

Design: Cross-sectional using data from the baseline survey of the Qué Sabrosa Vida community
nutrition initiative.

Setting: El Paso and surrounding counties in Texas.

Participants: Data gathered in 2000 using random-digit dialing telephone survey. Response rate
was 42.6% and final sample size was 963.

Main Outcome Measures: Knowledge of recommended servings of food items was the independent
variable and number of servings of food items consumed was the dependent variable.

Data analysis: Multiple logistic regression was used to examine the association between nutrition
knowledge and eating behavior.

Results: 74% of the population was Mexican American. Nutrition knowledge was a significant
predictor of eating behavior for grains (odds ratio [OR] � 6.42; 95% confidence interval [CI]: 2.4,
17.1), dairy (OR � 2.25; 95% CI: 1.5, 3.4), meats (OR � 2.02; 95% CI: 1.5, 2.8), beans (OR � 8.18;
95% CI: 5.1, 13.0), water (OR � 2.49; 95% CI: 1.7, 3.6), but not for fruits and (nonstarchy)
vegetables (OR � 1.69; 95% CI: 0.89, 3.2).

Conclusions and Implications: Nutrition knowledge predicts eating behavior for all food groups
except fruits and vegetables. The role of cultural factors in eating behavior should be investigated to
elucidate this finding. Results have implications for developing nutrition education programs for
Mexican Americans.

Key Words: fruits and vegetables, food groups, dietary intake, knowledge of recommended servings,
Mexican American

(J Nutr Educ Behav. 2008;40:361-368)
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NTRODUCTION

nowledge can be defined as factual and interpretive infor-
ation leading to understanding or useful for taking in-

ormed action.1 The Social Cognitive Theory (SCT) em-
hasizes that an individual’s behavior is determined by the
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nteraction of personal as well as environmental factors.2

ocial Cognitive Theory suggests that if a person is to
erform a particular behavior, he or she must know what
he behavior is (knowledge of the behavior) and how to
erform it (skill). A task typically cannot be performed if it
as not been learned yet. Thus, knowledge appears to be an

mportant factor that drives behavior.
As of 2005, 14% of the United States population was

ispanic,3 and by 2020, Hispanics are expected to account
or 16% of the US population.4 Currently 37% of the

ispanic population in the US is obese.5 Counties with the
ighest proportion of Hispanics in the US are along the
exas-Mexico border. The Behavioral Risk Factor Surveil-

ance System (BRFSS) of El Paso, a Texas–Mexico border

ounty that is 74% Mexican American, has shown that the

http://www.sne.org
mailto:Shreela.V.Sharma@uth.tmc.edu
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revalence of obesity (Body Mass Index [BMI] � 30) was
1% in 2002, which increased to 28% in 2006.6 Almost
0% of Mexican Americans in El Paso have been diagnosed
ith hypertension and 8.6% with cardiovascular problems.6

The rising prevalence of chronic diseases in Mexican
mericans in El Paso could be partially attributable to poor

ating behaviors. The components of a typical Mexican
merican diet include carbohydrates such as beans and

ortillas; heavy consumption of meats, fats, oils, and sugar;
nd low consumption of fruits and vegetables.7,8 This find-
ng was first documented in the Hispanic Health and Nu-
rition Examination Survey (HHANES), conducted from
982-1984, which reported a low intake of fruits and veg-
tables and high intake of fats among Hispanic Ameri-
ans.9,10 This high consumption of fat coupled with low
onsumption of fruits and vegetables could be contributing
o the prevalence of obesity and related chronic diseases in
he region.

Nutrition knowledge might be one of the key factors to
mproving eating behavior in adults. Adequate nutrition is
ssential for growth and development, health, and overall
ell-being.11 Behaviors to develop healthful eating habits

hould start early and continue through life. Poor eating
ehavior could lead to many chronic diseases and prevent-
ble causes of death, such as cardiovascular disease, obesity,
ype 2 diabetes, stroke, and osteoporosis in elderly and
ostmenopausal women.12 Several studies have found a
ositive association between nutrition knowledge and eat-
ng behavior.13-28 However, none has examined these as-
ociations in a predominantly Mexican American popula-
ion. The rising prevalence of chronic disease coupled with
oor dietary practices warrant this investigation among
exican Americans.

This paper aims to examine the cross-sectional associ-
tion between nutrition knowledge and dietary intake of
ood groups in the Paso del Norte (PDN) region (El Paso
nd surrounding counties). Assessing the knowledge of
ecommended number of servings of various food groups
nd their association with dietary intake has implications
or development of nutrition education programs geared
oward teaching healthful eating habits in this population.

ETHODS

he data for this research were obtained from the PDN
egion in 2000. This region includes El Paso County and
hree counties in New Mexico: Doña Ana, Otero, and
udspeth. The data were gathered in 2000 to serve as the

aseline for a community nutrition intervention program
ntitled “Qué Sabrosa Vida” (QSV) (Translation: What a
elicious Life). This program aims to improve long-term
ietary intake behaviors in residents and to aid in preven-
ion of chronic disease in the El Paso region. Approval to
onduct the study was obtained from the University of
exas Health Science Center at Houston, Committee for
he Protection of Human Subjects. r
ampling Methodology

ata were gathered from a telephone survey using random-
igit dialing methodology to ensure proportional represen-
ation of demographic subgroups. A probability sample of
hone numbers was purchased for the survey to ensure
dequate representation of the El Paso region on age, sex,
nd ethnicity with appropriate statistical weighting based
n the year 2000 population figures. One person from each
ontacted household was interviewed; any nonmilitary per-
on over the age of 18 and under the age of 60 was eligible
o participate. The age of 60 years was used as the cutoff age
or inclusion in the study because dietary intake of the
lderly and factors influencing intake vary with those of
dults.29 Kish sampling procedures were used to randomly
elect the household respondent using age and sex as fac-
ors.30 It was estimated that 1000 completed surveys were
eeded for weighting; 1007 participants actually completed
he survey, with an overall response rate of 42.6%. Of the
007 completed surveys, 18 were excluded from the
eighted analysis owing to missing data for the weighting
ariables on ethnicity, sex, or age. Twenty-six persons who
eported an intake of fewer than 500 calories or greater
han 5000 calories per day based on the Food Frequency
uestionnaire (FFQ), were excluded as outliers from the

nal analysis, yielding a final sample of 963. Informed
onsent was obtained from all participants prior to the start
f the study.

election bias. At the time of this survey, cell phones
ere not being used in the community as the typical mode
f communication; land lines were still predominant, thus
ell phones were hence not included in the sampling strat-
gy. Because of the predominantly low-income population
f border communities, there was a relatively high percent-
ge of households without land-line phones (about 10%,
ased on 1990 census data). Thus, face-to-face interviews of
00 persons in El Paso County without a telephone were
onducted to assess whether households with phones were
ifferent in their responses to the survey than those without
hones. The responses obtained for the door-to-door sam-
le were compared to the unweighted telephone sample
sing Pearson’s chi-square and showed no significant differ-
nces on selected behavior and knowledge variables (per-
onal communication, RS Day).

ata collection. Focus group discussions with residents
f the El Paso region were used to obtain information on
he structural and cultural beliefs related to diet in this
opulation. Using these data, a food guide pyramid called
he “QSV Guide to Healthy Living” was developed for the
SV program based on the 2000 United States Department

f Agriculture Food Guide Pyramid, with adaptations re-
ecting the food choices of Mexican Americans in the
DN region. This pyramid was the foundation of the QSV

ntervention program and provided food consumption

ecommendations.
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Additionally, an interviewer-administered, bilingual
uestionnaire was developed and pilot-tested in this region.
he questionnaire contained 83 items on nutrition knowl-
dge, eating behavior, knowledge of serving sizes for various
ood items, and stages of change for each food group.

For nutrition knowledge, participants were asked the
inimum number of recommended servings of various food

roups such as grains, meats, beans, fruits and vegetables,
airy, and water. For example: “What is the minimum
umber of servings of _____ people should choose each
ay?” Subjects were asked to provide 1 number as a re-
ponse. Eating behavior and dietary Stages of Change (pre-
ontemplation, contemplation, preparation, action, and
aintenance)31 were also assessed for all the food groups in

he QSV Guide to Healthy Living. This procedure allowed
or assessment of the participants’ readiness to make dietary
hanges. Dietary behaviors and stages of change related to
hese behaviors have been validated in previous studies as
n effective method of evaluating readiness to change di-
tary behaviors in adults.32-36 The present survey instru-
ent was developed from these studies, which indicate that

elf-assessment of diet using standard staging questions can
e an accurate reflection of intake. Participants were staged
ccording to responses to the following questions: “How
any servings of __________ do you usually eat in a day?
ave you been eating this amount for more than 6 months?

n the future, do you intend to increase this amount,
ecrease this amount, or stay the same?” and “Do you
ntend to make this change in the next 6 months?” For the
urpose of this study, the authors used only the items
easuring the number of servings of various food items

aten per day.
Pilot-testing and focus groups affirmed understanding of

uestion terminology in the survey and did not report any
roblems with the determination of what their perception
f a serving was for the various food groups.

The survey also included a food frequency questionnaire
alidated for Mexican Americans, which was modified to
pdate the food list for this population during the pilot-test
sing interviews, 24-hour recalls for food sources, and focus
roups (personal communication, Day, RS).37,38

Interviewers were bilingual community residents
rained by the investigators using a standardized protocol
utlined in the manual of procedures. Supervisors on site
onducted a 100% verification of sampling protocol and a
andom verification of selected survey questions with re-
pondents at the close of interviews. Data from surveys were
ouble-entered and cross-checked, with error rates of �
%. Demographic data were collected on age, sex, and
thnicity.

ata Analysis

ll statistical analysis was conducted using STATA,
tatistical analysis software, version 9.0 (STATA Corp.,

ollege Station, TX, 2006). Sampling weights were de- 4
ermined using age, sex, and ethnicity and applied to
enerate population-representative estimates to adjust
or oversampling, variable probabilities of selections, and
esponse rates. The weighted percentage of the popula-
ion giving correct and incorrect responses for nutrition
nowledge and eating behavior was calculated separately
or sex, ethnicity, and age (younger � 18-34 years; older

35-60 years). Age was dichotomized into these cate-
ories to examine general differences in the younger
ersus older adults. Pearson’s chi-square was used to test
or differences in the nutrition knowledge and eating
ehavior for age, sex, and ethnicity. Logistic regression
or survey data was used to examine the associations of
nterest after adjusting for age (as a continuous variable),
ex, and ethnicity to give odds ratios (OR) and 95%
onfidence intervals (CI). Nutrition knowledge was di-
hotomized as a 0/1 variable—those with incorrect
nowledge and correct knowledge respectively, based on
he QSV Guide to Healthy Living. Eating behavior was
lso dichotomized as a 0/1 variable—incorrect and cor-
ect eating behavior based on the number of servings per
ay recommended by the QSV Guide to Healthy Living.

ESULTS

able 1 presents the profile of El Paso County and the
urvey respondents. The population is predominantly Mex-
can American, with an almost equal number of males and
emales. The data shows that survey respondents had a
rofile similar to El Paso County except for sex, with a
igher percentage of female participants in the survey.

Table 2 presents the average minimum number of
ervings perceived as recommended per day and the
verage number of servings they actually consumed. Re-
ults show that overall, the PDN population had a higher
erception of the minimum number of servings recom-
ended than the number of servings they actually con-

umed for each food group. Table 3 presents the weighted
ercentage of the population having correct knowledge
f the recommended minimum serving of food based on
he QSV Guide to Healthy Living. One third of the PDN
opulation had correct knowledge of recommended serv-
ngs for different food groups (grains, meats, beans, fruits
nd vegetables, dairy), whereas 55% had correct knowl-
dge of recommended servings for water. Stratified anal-
sis using Pearson’s chi-square showed a significant dif-
erence between males and females on knowledge of
inimum serving for fruits and vegetables, beans, and
ater. Overall, non-Mexican American females and
lder people had more knowledge of the recommended
ervings as compared to Mexican Americans, males, and
ounger people, respectively.

Table 4 presents the weighted percentage of the popu-
ation reporting to consume the recommended servings of
ood based on the QSV Guide to Healthy Living. Overall,

0% or less of the PDN population were eating the recom-
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ended servings of the different food groups, and only 29%
ere drinking the recommended servings of water. Strati-
ed analysis using Pearson’s chi-square showed that females
ere more likely to consume the recommended servings of

ruits and vegetables as compared to males (P � .007).
on-Mexican Americans were more likely to consume the

ecommended servings of grains (P � .011), dairy (P �
014), and fruits and vegetables (P � .001) as compared to

exican Americans, whereas Mexican Americans were
ore likely to eat the recommended servings of beans (P �

001). Finally, younger people were more likely to eat the
ecommended servings of meat as compared to older people
p � 0.001), but there were no other trends between age
roups.

Table 5 presents the adjusted OR and 95% CI (adjusted
or age, sex, and ethnicity) for knowledge and eating be-
avior. Nutrition knowledge was a strong predictor of eat-

ng behavior for all food groups except fruits and vegetables.
he strongest associations were observed for grains (ad-

usted OR: 6.4, 95% CI: 2.4, 17.1) and beans (adjusted OR:
.2, 95% CI: 5.1, 13.0). For fruits and vegetables, the
ssociation had a positive trend but was not statistically
ignificant (adjusted OR: 1.7, 95% CI: 0.89, 3.2).

able 2. Mean Minimum Number of Servings Perceived as Recommended
63)

Pyramid Group

Perceived Minim
Reco

(Me
rains (servings/d) 4.
ruits and vegetables (servings/d) 4.
airy (servings/d) 3.
eats (servings/d) 2.
eans (d/wk) 5.
ater (glasses/d) 6.

able 1. Characteristics of El Paso County and the Survey Respondents, 20

Characteristics Profile of El
Paso County

Percentage (%
Population

ale 49.1
emale 50.9
exican American 74.0
on-Mexican American 26.0
ge (y)
8-24 19.9
5-34 29.4
5-44 24.8
5-54 18.6
5-60 7.3

y indicates years.
PDN indicates Paso del Norte; SE, standard error; d, day; wk, week.
ISCUSSION

ess than half the population was eating the recommended
ervings of food and less than one third of the population
new the number of servings recommended. Additionally,
ore females and non-Mexican Americans knew the min-

mum recommended servings of food items as compared to
ales and Mexican Americans. These results indicate a

ignificant lack of nutrition knowledge in this population,
specially among Mexican American males. This finding
ould be attributable to the fact that typically in a Mexican
merican household, most of the cooking and grocery

hopping is done by women.7 However, the food preparers
eem to impact the dietary habits of the family, as the
ercentage eating according to guidelines was quite similar
etween sexes in the present study. In this study, nutrition
nowledge was low across sexes, and the overall eating
ehavior was similar among males and females. This finding
ndicates that nutrition education programs targeting
omen could impact the whole family and need to be
mphasized.

Regression analysis showed that nutrition knowledge
as a strong predictor of eating behavior for all food groups

ay and Mean Number of Servings Consumed by the PDN Population (N �

umber of Servings
ended

SE)
Number of Servings Consumed

(mean � SE)
.53 2.2 � 0.00
.34 2.5 � 0.00
.35 1.9 � 0.00
.39 1.5 � 0.00

.39 3.0 � 0.00
.12 5.5 � 0.01

Profile of survey respondents

n Percentage (%)
373 38.7
590 61.3
695 72.2
268 27.8

150 15.6
251 26.1
266 27.6
193 20.0
103 10.7
per D

um N
mm
an �

8 � 0
4 � 0
5 � 0
9 � 0
2 �0
9 � 0
00

)
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xcept fruits and vegetables. These results concur with
everal studies that have assessed the relationship of nutri-
ion knowledge and eating behavior.13-28 However, it is
mportant to remember that nutrition knowledge was de-
ned in a variety of different ways in these studies. Several
ntervention studies measured the knowledge of shelf labels
n supermarkets or nutrition labels on packages,14,16,17,25

nowledge of one’s own serum cholesterol, dietary fat and
ber, or recommended servings of fruits and vegeta-
les.13,20,23,24,26 Some studies have also shown a significant
egative association between nutrition knowledge and fat

ntake.28 However, none of these studies assessed nutrition
nowledge in Mexican Americans. The present study adds
o the body of evidence in examining the association of
utrition knowledge and consumption of several food
roups in a population of Mexican American adults at high
isk for chronic disease. Identifying these relationships is
ritical for the development of health promotion programs
ith a strong education component to provide Mexican
mericans with the knowledge and skills required to de-

elop healthful eating habits, which are much needed in
his population.

These results show that the PDN population had a
learer perception of the recommended servings as com-
ared to the number of servings they actually ate of the
arious food items, which indicates that although nutrition
nowledge might be a strong predictor of eating behavior
rends, other psychosocial and environmental factors such
s skills, attitudes, beliefs, self-efficacy, social support, and
vailability of these food items could also be influential and
hould be evaluated in future studies among this
opulation.39

No significant association between knowledge and eat-
ng behavior for fruits and vegetables was seen in the
resent study, and only 8.2% of the population was eating
he recommended servings of fruits and vegetables. Fruits
nd vegetables were defined as fruit, real fruit juice, salads,
nd other raw and cooked vegetables. Potatoes were not
onsidered a vegetable and were actually included in the
rains section. Beans are also a vegetable and a good source
f carbohydrate and protein. However, given the high
ntake of beans in the Mexican American population, the
uthors classified beans in a separate group for this study.
hese factors could partially account for the low fruit and
egetable intake noted in this study.

The results agree with the literature, which shows that
he dietary intake of Hispanics is low in fruits and vegeta-
les and high in fat and fast food.9,40,41 National data from
he 1999-2000 Healthy Eating Index41 show that only 17%
nd 28% of the US population consumed the recom-
ended servings of fruits and vegetables, respectively, with

he lowest percentages from the Hispanic and non-
ispanic black populations. Data from the HHANES study

lso showed a low intake of fruits and vegetables and a high
ntake of fat and alcohol for Hispanics in the US.9 This
nadequate intake of fruits and vegetables may be an indi-
i

cator of a diet composed of calorie-dense food, which could
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otentially be one of the factors predisposing this popula-
ion to obesity and cardiovascular disease.

Unlike the results found in this study, a few studies have
hown that knowledge of the number of servings of fruits
nd vegetables specified in the Food Guide Pyramid is
ssociated with fruit and vegetable consumption.8,13,19,20

owever, these studies were not done in a Mexican Amer-
can population. Factors such as attitudes toward fruit and
egetable consumption and lack of skills in preparing them
ay be contributing to this poor eating behavior and lack

f association between knowledge and fruit and vegetable
ntake, as seen in the present study. Other factors such as
ocioeconomic status (SES) might be influencing fruit and
egetable consumption since most of the border population
elongs to lower SES.23

Given the fact that that the PDN population had a
igher perception of the minimum number of recom-
ended servings as compared to the number of servings

hey actually ate, it appears that the influence of psycho-
ocial and environmental factors possibly extends to the
ther food groups as well and would be worthy of further
xploration.

Acculturation could be another factor adding to this
ncreased fat and fast food intake and decreased fruits and
egetable intake among Mexican Americans. Literature has
hown that the dietary intake of Mexican Americans be-
omes less healthful with increased acculturation.42,43

mith et al evaluated the association between heritage
etention as a proxy for acculturation and dietary fiber
ntake among Mexican American mothers who partici-
ated in the QSV survey.44 Results showed a strong asso-
iation between heritage retention and bean intake, which
ere correlated to dietary fiber intake in this population.
eans, a traditional part of the Mexican diet, are considered

o be a complex carbohydrate that is also a good source of
rotein and fiber. The results show that only 15% of the
DN population is consuming the recommended servings

or beans, suggesting a trend away from the traditional
exican American diet in this population. Interventions

hat include cultural elements aimed at increasing the
onsumption of traditional foods are recommended.

able 5. Association Between Knowledge of Minimum Recommended Serv-
ngs of Food Groups and Eating Behavior of Those Food Items

Food Groups Odds Ratio (95% CI)*
rains 6.4 (2.4, 17.1)†

ruits and vegetables 1.7 (0.89, 3.2)
airy 2.3 (1.5, 3.4)†

eats 2.0 (1.5, 2.8)†

eans 8.2 (5.1, 13.0)†

ater 2.5 (1.7, 3.6)†

CI indicates confidence interval.
*Multivariable logistic regression adjusted for age (continuous), sex (male/

emale), and ethnicity (Hispanic/Non-Hispanic).
†Significant at P � .05.
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The strengths of the study include the large sample size
nd the weighted data that provide one of the first
opulation-based datasets available on Mexican Americans
nd nutrition knowledge and behavior. As a result, there is
ood generalizability of the results to the Hispanic Ameri-
an population in the PDN region and other border
opulations.

These strengths notwithstanding, the present study also
as its limitations. First, an absolute value for knowledge of
inimum recommended servings was used versus a range, as

een in the USDA Food Guide Pyramid. However, this
bsolute value could only have biased the results toward the
ull. Second, nutrition knowledge was dichotomized into
orrect/incorrect knowledge of recommended servings,
hich could have potentially limited the investigators’ abil-

ty to explore the percentage of participants who over- and
nderestimated the number of servings. However, because
he participants had to respond to the questions by stating
n absolute value (minimum number of recommended serv-
ngs), the authors decided to dichotomize knowledge to
etermine the percentage of the population with correct
nd incorrect knowledge of the number of servings. Also,
nowing the exact number of servings reflects on the par-
icipants’ exposure to the Food Guide Pyramid and other
utrition information campaigns. Third, the study was con-
ucted along Mexican Americans living in the Texas-
exico border area. Thus, the results might not be gener-

lizable to other Hispanics living in the US, such as Central
mericans, Cuban Americans, Puerto Rican Americans,

nd so on. Another limitation was that the study evaluated
nly the number of servings of food without assessing por-
ion sizes, which is also an important component of mea-
uring dietary intake. Finally, the cross-sectional nature of
his study design does not allow the establishment of causal
elationships.

MPLICATIONS FOR RESEARCH
ND PRACTICE

ased on the results of this study, it is the authors’ recom-
endation that health education programs on the Texas-
exico border should aim to improve knowledge of food

ecommendations as part of a strategy for increasing fruit
nd vegetable consumption, as well as other healthful
oods. Also, although knowledge might be a strong predic-
or of eating behavior for most food, there could be other
actors that need to be explored, such as acculturation,
sychosocial, and environmental factors that influence fruit
nd vegetable intake in this population. These results,
oupled with the rising prevalence of cardiovascular risk
actors such as obesity45 in the Mexican American popula-
ion, warrant culturally appropriate health education/
ealth promotion programs to increase nutrition knowledge

nd promote healthful eating behaviors.
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