Nutrition lessons improve Hispanic teenage
girls’ knowledge
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Nutrition knowledge and dietary
intake among Hispanic teenage
girls were assessed before and af-
ter a nutrition education interven-
tion. We found that subjects were
consuming several important nu-
trients at levels below current
government recommendations.

On average, Hispanic teenage
girls consumed folate, calcium,
zinc and iron at levels that were
40%, 36%, 18% and 8% below cur-
rent recommendations, respec-
tively. Participation in the five-
lesson nutrition education
program resulted in a 50% in-
crease in nutrition knowledge and
modest changes in dietary behav-
ior; we observed improved dietary
intake of vitamin C. Long-term in-
terventions are needed to improve
dietary habits as one means of en-
hancing overall health.

Although Hispanics are the second-
largest minority population in the
United States, relatively little is known
about their current health and nutri-
tional status. Literature on Hispanic
food habits, dietary intake and nutri-
tional status is scattered and of vari-
able content and quality. This is a criti-
cal issue in California; currently, the
state’s population is about 29% His-
panic, and is expected to rise to 38%
by 2020. In addition, about 22% of
those living below the poverty level in
California are Hispanic. Poverty is one
of the many risk factors that place in-
dividuals at risk for health and nutri-
tion problems (Hall and Richards
1995). Hispanic adolescents may be at
particular risk for nutritional inad-
equacy. Limited information suggests
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California's Hispanic population is expected to rise to 38% by 2020. Hispanic adoles-
cents may be at particular risk for nutritional inadequacy.

that their diets are often low in the nu-
trients folate, calcium, iron and zinc
(LSRO 1995; Fanelli-Kuczmarski and
Wotecki 1990; Looker et al. 1993).

In Fresno County, an agricultural
area, the prevalence of healthful di-
etary behaviors among white and
Mexican-American adults was re-
ported to be low (DiSogra et al. 1994).
Specifically, 12% of the Hispanics
studied reported consuming no fruits
or vegetables on the previous day. The
investigators concluded that even in a
county with high availability of fresh
produce, fruit and vegetable consump-
tion was below current recommenda-
tions, especially in the Mexican-
American population. DiSogra and
colleagues suggested that community-
based intervention programs, includ-

ing nutrition education, are needed to
improve awareness, motivation and
skills to change dietary patterns
(DiSogra et al. 1994).

The U.S. Department of Health and
Human Services Report of the
Secretary’s Task Force on Black and Mi-
nority Health emphasized the need for
special attention to chronic health
problems among minorities whose av-
erage annual incomes are lower than
those of white persons in the United
States (USDHHS 1985). For example,
Hispanics in California experience a
relatively high incidence of neural-
tube defects (CBDMP 1994). However,
low-quality diets are not restricted to
individuals with low socioeconomic
status; many teenagers also eat poorly,
regardless of economic status (LSRO
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1995). Similarly, the diets of women
who follow popular weight-loss pro-
grams are characterized by intakes of
selected nutrients well below current
recommendations.

Health problems caused by inad-
equate nutrient intakes and poor eat-
ing habits include iron deficiency ane-
mia and an increased risk of diabetes,
obesity, cardiovascular disease and
neural-tube defects. Given the rela-
tionship of diet to overall health and
well-being, we believe it is essential
that nutrition education be provided
to at-risk populations such as Hispanic
adolescents. The primary objective of
our study was to evaluate the nutri-
tion knowledge and dietary intake of
a group of Hispanic teenage girls. A
second objective was to assess the ef-
fectiveness of a brief education pro-
gram on nutrition knowledge and se-
lected nutrient intakes, in order to
obtain critical data for designing fu-
ture programs.

Nutrition education study

We recruited Hispanic teenage
girls, between 13 and 18 years old (n =
184), from junior and senior high
schools in Yolo and Solano counties of
Northern California. Prior to recruit-
ment, the California Department of
Education provided information about
the age, ethnicity and parental socio-
economic status of students attending
schools in the greater Sacramento area.
Schools with the highest proportion of
Hispanics in low-income families were
used as recruitment sites. Subjects
were recruited through their science-
related courses, and were excluded
from participation if they reported be-
ing pregnant. Because recruitment
took place in classrooms with varying
ethnicities and races, non-Hispanic
teenage girls were also invited to par-
ticipate. Depending on the preferences
of the school principals, young women
were either paid $10 or invited to a
luncheon after completion of the
study. All procedures were reviewed
and approved by the Committee on
the Use of Human Subjects at UC
Davis.

The study design included a pretest
interview, followed by interventian
(nutrition education lessons) and a

post-test interview. Following recruit-
ment, informed parental consent was
obtained for subjects under 18 years;
those over 18 gave their own written
consent. Students received an in-per-
son, pretest interview that included
questions about demographics and
nutrition knowledge. Dietary intake
was assessed by means of a 24-hour
dietary recail administered by a
trained interviewer. Two additional
24-hour recalls were obtained by tele-
phone within the next 10 days. Ap-
proximately 1 week after the pretest,
five 50-minute lessons on nutrition
and health were presented once a
week for 5 weeks to half of the sample
(education group, n = 96), with an em-
phasis on using the Dietary Guidelines
for Americans (USDA /USDHHS
1995), the Food Guide Pyramid
(USDA /USDHHS 1992) and the Nutri-
tion Facts food label to make healthy
food choices. Information on nutrition
and prenatal development was also
presented.

We conducted the study during the
1995 spring and fall semesters. Imme-
diately following the intervention, or 1
month following the pretest for con-
trol subjects, a post-test interview was
administered. The nutrition knowl-
edge post-test was administered in
person. Similarly, dietary intake us-
ing a 24-hour recall was adminis-
tered in person by a trained inter-
viewer, with two additional 24-hour
recalls by telephone.

Both qualitative and quantitative
methods, including focus groups, in-
terviews and field-testing of materials,
were used in the development of the
nutrition education lessons. The mes-
sages were tailored to the audience in
order to increase effectiveness. Mem-
bers of a similar target audience par-
ticipated in selecting appropriate les-
son format, content, illustrations and
word choice. In addition to the educa-
tion lessons, the nutrition knowledge
and demographics questionnaires
were field-tested among 128 eighth-
grade science class students in Wood-
land and revised accordingly.

Assessment of dietary intake.
The average of three 24-hour recalls
was used to assess the subjects’ recent
nutrient intakes. Intakes on two week-

58 CALIFORNIA AGRICULTURE, VOLUME 54, NUMBER 6

days and one weekend day were ob-
tained from each subject at pre- and
post-test. Detailed probing was used
to gather information on brand name,
preparation methods and between-
meal snacks of foods recalled. Por-
tion size was estimated using a two-
dimensional food portion visual
(Posner and Morgan 1992) and com-
mon household measuring cups,
spoons and glasses. The nutrient com-
position of the dietary recalls was ana-
lyzed using Food Processor II software
(ESHA Research, Salem, OR, version
2.1, 1988-1990). Nutrient intake from
dietary supplements was not included
in the analyses.

Two-tailed, paired t-tests were used
to detect potential statistical differ-
ences in nutrition knowledge and di-
etary intake between pre- and post-
test. Because there was a decrease in
total calorie intake from pre- to post-
test, we performed statistical analyses
with computed nutrient densities.

Participant characteristics. Edu-
cation and control subjects predomi-
nantly self-identified themselves as
Hispanic. A majority of the remaining
subjects identified themselves as Cau-
casian. Seventy-seven percent of con-
trol and 83% of education subjects re-
ported being born in the United States;
17% and 15%, respectively, reported
Mexico as their place of birth. On aver-
age, education subjects were signifi-
cantly older than control subjects (15.3
versus 14.8 years, respectively). Sixty
percent of control and 69% of educa-
tion subjects reported living with both
parents. Approximately 30% of each
group lived with one parent. Twenty-
eight percent of control and 42% of
education subjects reported being em-
ployed outside of the home.

The primary language spoken at
home was English for both groups.
The next most frequently reported re-
sponse was an equal amount of En-
glish and Spanish spoken at home. A
small percentage, 7% among control
and 6% among education subjects, re-
ported “Spanish only” as the language
spoken at home. The primary reading
ability was “English better than Span-
ish” in both groups, and the primary
writing ability was “only English”
among the controls, and “English bet-



ter than Spanish” among the educa-
tion subjects. Most of the subjects re-
ported that their parents were born in
the United States or Mexico.

Improvement in knowledge

Nutrition knowledge. A 50% in-
crease in nutrition knowledge (P <
0.0001) was observed in the education
group, with no increase among the
controls. For the control group, mean
scores increased from 17.1 to 17.4 out
of 41 possible points. For the educa-
tion group, mean scores increased
from 18.6 to 28.0 points. In addition to
significant improvement from pre- to
post-test in total score on the nutrition
knowledge questionnaire, significant
increases in nutrition knowledge were
noted in each category of questions
asked. Specifically, education subjects
nutrition knowledge significantly im-

’

proved (P < 0.0001) in the areas of
identifying food sources of selected
nutrients, dietary guidelines and rec-
ommendations, physiologic functions
of selected nutrients, developmental
nutrition, and the relationship of diet
to health and disease.

Dietary intake. Three-day mean in-
takes from 24-hour recalls obtained at
pre- and post-test were used in the
analyses of dietary intake. In terms of
macronutrient composition, protein
provided approximately 14% of en-
ergy in both groups, and dietary car-
bohydrate provided approximately
55% of energy (table 1). Dietary fat
provided the remaining 31% of en-
ergy. No significant differences were
noted between pre- and post-test, for
control and education subjects.

Mean intakes of numerous nutri-
ents were below current recommenda-

tions for both groups at pre- and post-
test (table 2). Folate intake was 40%
below the recommended dietary al-
lowance (RDA) of 300 and 400 ug per
day (for 9 to 13 years old and 14 to 18
years old, respectively) (IOM 2000a);
calcium intake was 36% below the rec-
ommended intake (adequate intake) of
1,300 mg (IOM 1999); iron intake was
8% below the RDA of 15 mg; zinc in-
take was 18% below the RDA of 12
mg (IOM 1989); and vitamin E intake
was 25% below the RDA of 11 and 15
mg/day (for 9 to 13 years old and 14
to 18 years old, respectively) (IOM
2000b).

When dietary intakes were calcu-
lated relative to current recommenda-
tions, many subjects consumed less
than two-thirds of the recommended
intake: 67% of subjects did not get
enough folate in their diets; 62%, of

TABLE 1. Three-day mean dietary intake of selected nutrients among Hispanic teenage girls in nutrition education study

Recommended Control (n = 88) Education (n = 96)
Nutrient intakes for girls Pretest Post-test Pretest Post-test
Energy (kcal) 2,052.0 + 66" 1,984.0 + 73 2,060.0 + 62 1,990.0 + 60
Protein (g) 704+286 67.5+ 3.0 705+25 68.3+25
Protein (% total energy) 13.7 £ 0.4 13.6+ 0.4 13.5+0.3 13.6+0.3
Carbohydrate (g) 282.8+9.1 2729+ 9.7 289.9+84 282.1+9.2
Carbohydrate (% total energy) 54.6 + 0.7 548+ 0.8 56.0+ 0.6 558+ 0.7
Fat (g) 74.7 £ 3.1 726+ 3.6 726+ 3.0 68.8+ 2.6
Fat (% total energy) 31.6+06 31.7+0.7 30.4+ 0.6 30.5+0.6
Folate (ug)t 300 (13 yr.) 2304+ 11.1 234.3+13.5 2385+12.3 2639+ 15.1
400 (14-18 yr.)
Calcium (mg)t 1,300 (9-18 yr.) B64.0+41.4a 804.6+405Db 874.1+385a 764.1+29.1b
Iron (mg) 15 (11-18 yr.) 13.1£0.5 135+ 06 145+ 0.6 14.0+ 0.6
Zinc (mg) 12 (11-18 yr.) 9.6+0.4 9.3+0.5 10.0+ 0.4 10.3+ 04
Vitamin A (ug RE) 800 (11=18 yr.) 7382+ 415 8742+ 63.8 B41.9+72.6 874.4 + 62.7
Vitamin C (ma) 45 (11-14 yr.) 108.7 £ 7.9 106.7 + 8.6 108.2 + 6.8 123.8+8.1
65 (15-18 yr.)
Vitamin E (mg) 11 (9-13 yr.) 5503 6.4+0.8 6.0+04 6.1+0.6
15 (14-18 yr.)

*Mean + standard error. Within a row, values sharing a common letter or without a letter are not significantly different (P < 0.05).
tMean intakes less than two-thirds of the recommended intake.

TABLE 2. Nutrient densities (amount per 1,000 Kcals) for 3-day mean dietary intake of selected nutrients

by Hispanic teenage girls in nutrition education study

Recommended Control (n = 88) Education (n = 96)

Nutrient intakes for girls Pretest Post-test Pretest Post-test

Protein (g) 348409 344+1.0 345+ 0.7 346+0.8

Carbohydrate (g) 138.9+ 1.8 139.0+ 2.0 142.4 + 1.7 1417 £1.7

Fat (g) 35.6+0.7 357+ 08 344+06 345+ 0.7

Folate (ng)t 300 (13 yr.) 1164 +54a 120.4 + 6.4 ab 118.8 + 5.9ab 133.8+65b
400 (14-18 yr.)

Calcium (mg)t 1,300 (9-18 yr.) 4244 +15.2 4147+17.9 430.0 £ 14.5 396.1 + 14.1

iron (mg) 15 (11=18 yr.) 66+0.2 6.9+0.2 72103 7.1+ 03

Zinc (mg) 12 (11-18yr.) 48+02a 47+02a 48+0.1ab 52+02b

Vitamin A (ug RE) 800 RE (11-18 yr.) 380.9+292a 4468+ 31.7b 411.7+320a 4509+ 29.6b

Vitamin C (mg) 45 (1114 yr.) 54.1+38a 56.9+ 4.6 ab 544+35a 626+35b
65 (15-18 yr.)

Vitamin E (mg) 11 (8-13yr.) 271 0.1 3.0+£0.2 29+0.2 3.1+03
15 (14-18 yr.)

*Mean + standard error. Within a row, values sharing a common letter or without a letter are not significantly different (P < 0.05).
tMean intakes less than two-thirds of the recommended intake.
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calcium; 37%, of zinc; and 28%, of iron.
Fifty-eight percent, 35% and 17% of
subjects consumed less than two-
thirds of the recommended intake for
vitamins E, A and C, respectively.

Based on absolute nutrient intakes,
we observed a significant decrease in
calcium intake from pre- to post-test
among the control and education
groups. However, because the intake
of total calories decreased from pre- to
post-test, nutrient densities were cal-
culated to take this change into ac-
count (table 2). After calculating nutri-
ent densities, the decrease in calcium
intake was no longer significant. In ad-
dition, there was a significant increase
in vitamin C intake (P < 0.05) from
pre- to post-test in the education
group, but not in controls. There was
also a significant increase in vitamin A
intake in both groups. Three-day mean
24-hour dietary intakes of protein, car-
bohydrate, fat, folate, iron, zinc and vi-
tamin E, whether analyzed in absolute
amounts or as nutrient densities, did
not significantly change from pre- to
post-test among control or education
subjects. However, the increase in nu-
trient density of folate and zinc ap-
proached significance (P = 0.06) in the
education group.

Diet and health concerns

The results of this study underscore
the need to provide education to ado-
lescents focusing on the importance of
consuming diets adequate in essential
nutrients. Our mean dietary intakes of
micronutrients based on the multiple
dietary recalls were similar to those re-
ported in the Third National Health
and Nutrition Examination Survey as
well as the Continuing Survey of Food
Intakes for Individuals 1989-90, for
calcium, iron, zinc and vitamin A
(LSRO 1995). In all cases, the mean in-
takes failed to meet current recom-
mendations, with the exception of pre-
test vitamin A in the control group.

The Third Report on Nutrition
Monitoring in the United States re-
ported that from 1989 to 1991, low-
income adolescents had lower mean
intakes of several vitamins and miner-
als than did adolescents from higher-
income groups (LSRO 1995). Consis-
tent with data from our study, these
vitamins and minerals included vita-

min A, vitamin C, vitamin B6, folate,
calcium, iron and zinc.

Mean intakes of vitamin E in this
sample of Hispanic teenage girls were
lower than those reported previously
(LSRO 1995). Epidemiological and
clinical studies suggest that antioxi-
dants in foods can lower the risk of
chronic disease in later life, which sug-
gests that higher intakes of antioxidant
nutrients, such as vitamin E, should be
encouraged (Halliwell 1996).

It is critical to educate young
women about the benefits of making
food choices consistent with the
federal government’s Dietary
Guidelines for Americans (USDA/
USDHHS 1995), and increasing their
consumption of foods rich in folate,
calcium, iron and zinc. Although an
adequate intake of most nutrients
can be obtained from a well-
balanced, well-planned diet, such
diets may not provide all nutrients at
current recommended levels. Indeed,
even if the Food Pyramid guidelines
are used to plan a diet, it may be
difficult to meet current recom-
mended intakes for nutrients such as
folate and zinc unless specific food
choices are made (Keen and
Zidenberg-Cherr 1994).

The nutrition lessons presented in
this study produced a significant in-
crease in knowledge, and produced
modest effects on dietary behavior.
The nutrition education intervention
reported here was of short duration,
so it is encouraging that the increase in
nutrient density for folate and zinc ap-
proached significance from pre- to
post-test in the education group (P =
0.06). This study has provided the im-
petus for the development and imple-
mentation of long-term, school-based
nutrition education programs, on
which we are currently working.
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