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Abstract
Chronic disease is related to poor diet quality. The Healthy Eating Index (HEI) was developed to assess diet quality. The
Youth HEI (YHEI) is an adaptation of the HEI for use with children and adolescents. The objectives were to compare HEI
and YHEI scores among adolescents at risk for chronic disease and to compare associations between the scores and
health indicators. This cross-sectional study included 2 low-income, urban African American adolescent samples
(Challenge, n ¼ 196; Three Generation, n ¼ 121). HEI and YHEI scores were calculated from a FFQ and compared with
BMI, body composition, and micronutrient, energy, and dietary intakes. YHEI scores were lower than HEI scores across
both adolescent samples (Challenge, 48.94 6 9.31 vs. 62.83 6 11.75; Three Generation, 47.08 6 9.65 vs. 59.93 6 11.27;
P , 0.001). Females (64.47 6 11.70) had higher HEI scores than males (61.15 6 11.61) (P , 0.05), but there was no
gender difference in YHEI scores. HEI and YHEI scores were associated with higher micronutrient and total energy intakes
(r ¼ 0.19–0.76; P , 0.05). Higher percent body/abdominal fat was associated with lower HEI scores (r ¼ 20.17 to 20.19;
P , 0.05) but not with YHEI scores. BMI was not associated with either HEI or YHEI scores. In conclusion, many
adolescents were consuming diets that placed them at risk for developing chronic disease. Although both the HEI and
YHEI are useful in assessing diet quality, the HEI is inversely associated with body composition, a predictor of chronic
disease, and accounts for gender differences in the Dietary Guidelines, whereas the YHEI discounts nutrient-poor, energydense foods. J. Nutr. 139: 359–364, 2009.

Introduction
Four of the leading causes of death in the United States, cancer,
type 2 diabetes, cardiovascular disease (CVD),5 and hypertension, are related to poor diet quality (e.g. diet high in fats and
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added sugars and low in micronutrients and fiber), with risk
factors occurring as early as childhood (1–5).
Chronic diseases occur disproportionately among minority
populations. The cancer death rate in 2003 was 18% higher in
African American women and 35% higher in African American
men than in white women and men (6). National nutrition data
found that African Americans had significantly lower vegetable
consumption compared with whites (7), which may contribute
to their higher rates of cancer and other chronic diseases. For
example, African Americans are almost twice as likely as whites
to have diabetes (8) and CVD remains America’s leading cause
of death for both African Americans and whites (9). Among
African Americans, 45% of men and 49% of women have CVD
compared with 37% and 35% of white men and women (9).
Racial health disparities are not limited to adults. Ethnic
differences for early onset CVD and diabetes risk factors such
as excessive adipose tissue, elevated systolic blood pressure, and
hyperglycemia are evident in African American children as
young as 6–9 y of age (10), indicating the importance of creating
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a tool to screen diet quality and chronic disease risk prior to
adulthood, especially in minority children.
The Dietary Guidelines for Americans (11) are recommendations for establishing dietary patterns that promote health and
reduce the risk of chronic disease in children and adults.
Strategies to measure dietary patterns, overall diet quality, and
chronic disease risks summarize comprehensive food and nutrient data into a single number or overall diet quality score (12).
For example, the Healthy Eating Index (HEI) measures how
closely individuals over the age of 2 y adhere to the Dietary
Guidelines for Americans (13). HEI scores range from 0 to 100,
with higher scores indicating better diet quality. HEI scores . 80
indicate a ‘‘good’’ diet, scores ranging from 51 to 80 reflect a diet
that ‘‘needs improvement,’’ and HEI scores , 51 imply a ‘‘poor’’
diet (7). However, when used to predict chronic disease in
longitudinal studies, the HEI has met with mixed success.
Higher HEI scores in men and women were associated with a
lower risk of CVD, but the scores were weak indicators of
overall chronic disease risk (14,15).
The Youth HEI (YHEI) was developed to rate diet quality in
children and adolescents by scoring food consumption and
addressing dietary behaviors pivotal to healthy childhood and
adolescent growth and development, such as eating breakfast,
attending family dinners, and avoiding snack foods and soft
drinks (16). Higher YHEI scores indicate the consumption of
nutrient-dense, healthy foods and nutrition-promoting eating
behaviors. In essence, the HEI is a measure of the nutrient
quality of the diet and the YHEI is a measure of the quality of
dietary behaviors and consumption of nutrient-dense foods.
To date, the YHEI has been applied to a sample of primarily
white children and adolescents (ages 9–14 y) whose parents were
enrolled in the Nurses Health Study II cohort, using self-reported
anthropometric data (16). To our knowledge, the YHEI has not
been used or validated on the population most vulnerable to
chronic diseases: low-income, minority youth. The purpose of
this study is 2-fold: 1) to compare HEI and YHEI scores across
2 samples of low-income African American urban adolescents;
and 2) to compare associations between HEI and YHEI scores
and health indicators to assess the relative strength of each
measure in predicting the dietary risks for chronic disease.
Because the HEI scores are partially driven by total fat consumption and YHEI scores reflect healthy dietary patterns (i.e.
high consumption of whole grains and low consumption of
snacks, desserts, and sweetened beverages), we expected that the
2 measures serve different assessment needs in a youth population. We hypothesized that: 1) higher HEI scores are associated
with lower percent body fat and abdominal fat; and 2) higher
YHEI scores are associated with higher micronutrient intakes,
lower BMI measurements, and lower total energy intakes.

Materials and Methods
Participants
The sample included low-income, urban African American adolescents
from 2 longitudinal, randomized, controlled trials designed to promote
either healthy dietary and activity patterns among middle school
students (Challenge Study) (MM Black, E Hager, F Shebl, unpublished
data) or positive parenting practices among young mothers (Three
Generation Project) (17). In the current analysis, we assessed baseline
(Challenge Study, n ¼ 196) and 13-mo (Three Generation Project, n ¼
121) data. The procedures were approved by the Institutional Review
Boards at the University of Maryland School of Medicine and all
participating sites. All participants (or their parents) signed assent or
informed consent forms and were compensated for evaluation visits.
Evaluators were not aware of the participants’ intervention status.
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Challenge
Adolescents were recruited from a primary care site or from 3 urban
public middle schools. Eligibility criteria included specific age (11–16 y)
and willingness to participate. Weight status was not mentioned and was
not a condition of recruitment. Baseline data were collected prior to
randomization, from April 2001 through May 2004, and included
demographics, anthropometrics, body composition, and an FFQ.
At baseline, the mean age of the adolescents was 13.2 y (range 11–
16). The adolescents were evenly divided by gender (49% females), 12%
were overweight, and 27% were obese (Table 1).
Three Generation Project
Adolescent mothers were recruited shortly after delivery from 3 urban
hospitals between June 1997 and September 1999. They were approached
shortly after delivery and given a brochure explaining the study. Eligible
mothers were ,18 y of age, primiparous, African American, low-income
(defined as family income , 185% of poverty level, or eligible for the
Special Supplemental Nutrition Program for Women, Infants, and
Children), and had no chronic or mental illnesses that would interfere
with parenting or adolescent development. Infants of eligible mothers had
to be full-term ($37 wk) with a birth weight . 2500 g, with no congenital
problems or chronic illnesses.
Data at 13 mo postpartum were collected from February 1998
through May 2001 and included demographics, anthropometrics, and an
FFQ (18). The mean age of the adolescents was 17.5 y (range 14–19),
22% were overweight, and 35% were obese (Table 1).
Measures
Anthropometry. Trained staff members collected all anthropometric
data for adolescents (19). Anthropometry measurement procedures and
protocols were the same for the Challenge and Three Generation
samples. Height was measured to the nearest 0.5 cm with a wallmounted stadiometer and weight was measured to the nearest 100 g with
a digital scale (Tanita). BMI was calculated as kg/m2. BMI values were
converted to Z-scores and percentiles based on the 2000 CDC age- and
gender-specific tables using algorithms (20). Adolescents were divided
into the following categories based on their age-adjusted, gender-specific
BMI percentiles: normal weight (,85th percentile), overweight ($85th
percentile and ,95th percentile), and obese ($95th percentile).
Body composition (measured only in Challenge participants).
Body composition was measured by dual energy x-ray absorptiometry
(DEXA). The DEXA scan was conducted at the University of Maryland

TABLE 1

Health characteristics among Challenge and Three
Generation adolescents1

Health
characteristics
n
BMI $85th
percentile,2 %
BMI $95th
percentile,2 %
Total energy, kJ/d
Calcium,3 mg/d
Iron,3 mg/d
Dietary fiber,3 g/d
Folate,3 mg
Total body fat,4 kg
Abdominal fat,4 kg
1

Guidelines1

Challenge

Three
Generation

15

196
39

121
57

5

27

35

2200–3000
1300
11–15
26–38
400
11.80
4.70

2613.30 6 1136.30
1126.11 6 579.36
16.43 6 7.94
18.60 6 9.67
446.21 6 217.21
16.71 6 11.13
6.61 6 5.15

2394.10 6 1018.50
907.48 6 500.66
14.42 6 7.37
16.62 6 8.96
290.16 6 160.48
–
–

Values are means 6 SD or percent.
BMI guidelines were based on 2000 CDC age-and gender-specific tables (31).
3
Recommendations for macro- and micronutrient intakes are from reference (32).
4
Guidelines for percent body fat and abdominal fat were obtained from a similar
sample of healthy, urban, African American children and adolescents and used as
comparisons in the absence of established guidelines (28).
2

School of Medicine General Clinical Research Center following a
standardized protocol using a Hologic QDR 4500 W scanner. We calculated percentages of body fat and abdominal fat using software and
protocol provided by the scanner manufacturer. Abdominal fat was
defined as the percentage of fat in an abdominal region-of-interest
rectangle (horizontal sides: drawn at the upper edge of the body of the
2nd lumbar vertebra and the lower edge of the body of the 4th lumbar
vertebra; vertical sides: connected the lateral inferior borders of the rib
cage and the iliac crest). The usefulness of abdominal region-of-interest
analysis of DEXA in predicting intra-abdominal fat has been independently validated (21,22).
Youth/Adolescent FFQ
Dietary patterns were measured with the Youth/Adolescent FFQ (YAQ),
an instrument that has been developed and validated for use with
adolescents (23–25). The YAQ was self-administered and adolescents
reported foods consumed over the past 12 mo. It also includes several
eating behavior questions (e.g. frequency of eating breakfast). Response
categories differed by food. For example, response categories for snacks
and desserts ranged from ‘‘never or less than once per month’’ to ‘‘5 or
more times per week.’’ Juice response categories ranged from ‘‘never or
,1 glass per month’’ to ‘‘2 or more glasses per day.’’ Food quantities on
the YAQ reflected standard food portions available and familiar to youth
and adolescents. For example, most of the servings of snacks refer to a
serving size of ‘‘1 small bag’’ and respondents indicated the number
of bags consumed in 1 mo or wk. The YAQ contains 131 total items
and yields estimated scores on energy and other macronutrients, micronutrients, and mean daily servings of foods consumed. Thirty-four
participants with out-of-range energy values [,500 or .5000 kcal
(,2093 or .20934 kJ)] were excluded from the analyses.
HEI. The HEI was developed by the USDA Center for Nutrition Policy and
Promotion (7). The original HEI, released in 1995, consists of 10
components, each with scores ranging from 0 to 10. Higher component
scores represent higher diet quality. The first 5 components measure
adherence to the recommended daily intake for the 5 major food groups:
grains, vegetables, fruits, milk, and meat. The remaining 5 components
measure total fat consumption, saturated fat intake as a percentage of total
food energy intake, total cholesterol intake, total sodium intake, and
dietary variety. A perfect score is 100. The HEI accounts for age and gender
when creating the index scores based on serving sizes. A 2005 revision
(HEI-2005) reflects the 2005 Dietary Guidelines represented in MyPyramid
(26). We used the original HEI in this study to reflect the dietary guidelines
and Food Guide Pyramid in use at the time of data collection.
YHEI. The YHEI is a modified version of the HEI designed to capture
dietary behaviors common to children and adolescents (16). Like the
HEI, the YHEI total scores range from 0 to 100, with higher scores
indicating better diet quality. The YHEI consists of 13 components. The
first 7 components are scored from 0 to 10. The remaining 6 components
are scored from 0 to 5. The first 3 components are whole grains,
vegetables, and fruits. Component 4 measures dairy consumption, but
gives half a point for each serving of high-fat dairy foods such as ice
cream and whole milk. Component 5 measures protein consumption as a
meat ratio by dividing healthy, lean proteins (e.g. poultry, fish, and tofu)
by less healthy, higher fat meats (e.g. beef, pork, and lamb). Component
6 measures consumption of snack foods high in salt or sugar. Component
7 assesses sweetened beverage intake such as regular soda, fruit punch,
and sweetened iced tea. The final 6 components measure multivitamins,
margarine and butter, fried foods outside of the home, visible fat on meat
(including skin), and breakfast and dinner patterns. The YHEI does not
account for gender or age differences in serving size recommendations.
Statistical analysis
The YAQ from the Challenge and Three Generation samples served as
the basis for calculating HEI and YHEI component and total scores. HEI
scores reflect serving sizes defined by the USDA Food Guide Pyramid and
vary by age and gender. The YHEI scores reflect the 5-A-Day serving size
recommendations for the National Cancer Institute (23). For both the
HEI and YHEI, multicomponent foods are disaggregated when scored

(e.g. pizza contributes toward the nonwholewheat grain, dairy, and
vegetable components of the HEI).
In the Challenge sample, we combined the 2 male age groups, 11–14
(n ¼ 99) and 15–18 (n ¼ 6) and used t tests to examine gender differences
in total and component mean HEI and YHEI scores. We used Pearson
correlations to examine the relationships between the HEI and YHEI total
scores with other health indicators, including micronutrient intakes,
energy intake, sweetened beverage intake, snack and dessert intake, BMI,
and percent body fat and abdominal fat measured by DEXA (only in the
Challenge sample), followed by Fisher R-Z transformations to compare
the magnitude difference between HEI and YHEI correlations. We set
significance at 0.05 and values in the text are means 6 SD.
In the Three Generation sample, HEI and YHEI scores did not differ
significantly by intervention group status. Nine participants in the Three
Generation sample were either pregnant (n ¼ 6) or lactating (n ¼ 3).
They were included in the analysis, because BMI scores or scores on the
HEI and YHEI did not differ by pregnancy/lactation status.

Results
The distribution of BMI scores was higher compared with
national standards in both the Challenge and Three Generation
samples, with adolescents in the latter sample having higher BMI
(Table 1). Participants’ fiber and calcium intakes were below
recommended nutritional guidelines. Although energy intakes
were within recommended ranges, 53.6% of the Challenge
participants and 52.9% of the Three Generation participants
had energy intakes exceeding the estimated energy requirements
for their age and gender. Body fat and abdominal fat measurements among Challenge participants were similar to values
obtained from a comparative sample of 274 healthy African
American children and adolescents in New York City (27).
HEI/YHEI scores by sample. The HEI score in the Challenge
sample (62.83 6 11.75) was higher than the score calculated in
the Three Generation sample (59.93 6 11.27) (P , 0.05; Table
2). The HEI dairy component score was higher in the Challenge
sample (7.11 6 2.79 vs. 6.16 6 3.01; P , 0.01). All other HEI
component scores were consistent between samples.
The YHEI scores were consistent across samples (Table 3).
The 2 samples differed in component scores for vegetables
(Challenge, 5.90 6 2.87; Three Generation, 5.16 6 2.69; P ,
0.05) and dairy (Challenge, 6.65 6 2.81; Three Generation,
5.50 6 2.98; P , 0.01) with higher scores among the adolescents
in the Challenge sample. All other component scores were
consistent between samples. Total YHEI scores were less than
total HEI scores in both the Challenge (48.94 6 9.31 vs. 62.83 6
11.75; P , 0.001) and the Three Generation (47.08 6 9.65 vs.
59.93 6 11.27; P , 0.001) samples.
HEI/YHEI scores by gender. Among Challenge participants,
the overall HEI score was higher in females (64.47 6 11.70) than
in males (61.15 6 11.61) (P , 0.05). Similarly, HEI component
scores for fruits (6.11 6 3.08 vs. 5.05 6 3.02; P , 0.05) and
vegetables (5.17 6 2.75 vs. 4.13 6 2.47; P , 0.01) were higher in
females than in males. The overall YHEI score did not differ by
gender among Challenge participants; however, whole grain
component scores were higher among females (1.95 6 2.24)
than males (1.29 6 1.50) (P , 0.05; Table 2). Nonsignificant
gender differences are not shown. When comparing the mean and
component HEI scores for Challenge females and males, the 2 male
age groups, 11–14 y (n ¼ 99) and 15–18 y (n ¼ 6), were combined.
Relationships between HEI/YHEI scores and health indicators. HEI and YHEI scores were compared with intakes of
Comparison of the HEI and YHEI
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TABLE 2

HEI scoring criteria among Challenge and Three Generation adolescents
HEI scoring criteria

HEI component

Requirement for
minimum score of 0

Gender

HEI scores, mean (range)

Requirements for
maximum score of 10

Challenge
(n ¼ 196)

Servings/d
Grains
Vegetables1
Fruits1
Dairy2
Meat

Females/males
Females/males
Females/males
Females/males
Females/males

0
0
0
0
0

Total fat
Saturated fat

Females/males
Females/males

$45
$15

Cholesterol
Sodium
Food variety
HEI score (0–100)1

Females/males
Females/males
Females/males

$450
$4800
#3

Three Generation
(n ¼ 121)

Higher HEI scores are optimal
5.22/4.57 (1–10)
4.51 (1–10)
5.17/4.13 (0–10)
4.17 (1–10)
6.11/5.05 (0–10)
5.57 (0–10)
6.97/7.25 (0–10)
6.16 (1–10)
7.54/6.94 (0–10)
7.26 (1–10)

8.0/9.0–9.9
4.0/4.5–5.0
3.0/3.5–4.0
3.0/3.0
2.4/2.6–2.8
% energy
#30
,10

7.58/7.53 (0–10)
6.94/6.35 (0–10)

7.08 (0–10)
6.12 (0–10)

#300
#2400
$8

6.96/7.22 (0–10)
6.33/7.07 (0–10)
5.80/5.11 (0–10)
64.47/61.15 (28–86)

7.02 (0–10)
7.31 (0–10)
4.74 (0–10)
59.93 (34–85)

mg/d

1

Among Challenge participants, mean component scores for vegetables and fruits and overall mean HEI scores were higher in females
than males (P , 0.05).
2
Mean HEI dairy component score was significantly higher in the Challenge sample than the Three Generation sample (P , 0.01).

micronutrients, energy, sweetened beverages, and snacks/desserts, as well as BMI, percent body fat, and abdominal fat (Table
4). For both the HEI and YHEI, there were significant positive
correlations between total index scores and micronutrients and
total energy intakes (Table 4). Across samples, the magnitude of
the correlation was significantly higher for the HEI compared
with the YHEI for fiber, folate, snacks and desserts, sweetened
beverages, and energy intake. In the Challenge sample, the
magnitude of the correlation was significantly higher for the HEI
vs. YHEI for iron. Higher sweetened beverages and snack/
dessert intake were significantly related to a higher overall HEI
TABLE 3

score. Among Challenge participants, higher percent body fat
and abdominal fat were significantly associated with a lower
overall HEI score. BMI and total HEI or YHEI scores were not
significantly associated. However, the directions of the associations were consistent with our hypothesis (Table 4).

Discussion
The current study reveals 5 major findings. First, across both
samples of low-income, urban African American adolescents,
HEI and YHEI scores reflect suboptimal diet quality, indicated

YHEI scoring criteria among Challenge and Three Generation adolescents
YHEI scoring criteria

YHEI component

Requirement for
minimum score of 0

Requirements for
maximum score of 10
Servings/d1

Whole grains
Vegetables
Fruits
Dairy
Meat ratio2
Snack foods3
Sweetened beverages
Multivitamin use
Margarine and butter
Fried food outside home
Visible animal fat4
Eat breakfast (at all)
Dinner at home
YHEI overall
1

0
0
0
0
0
$3
$3
Never
$2 pats/d
Daily
All
Never
Never

$2
$3
$3
$3
$2
0
0
Requirements for maximum score of 5
Daily
Never
Never
None
Ever
Daily

YHEI scores, mean (range)
Challenge,
n ¼ 196

Three Generation,
n ¼ 121

Higher YHEI scores are optimal
1.62 (0–10)
1.31 (0–10)
5.90 (0–10)
5.16 (1–10)
5.80 (0–10)
5.57 (0–10)
6.65 (1–10)
5.50 (1–10)
6.28 (0–10)
6.77 (1–10)
2.24 (0–10)
2.58 (0–9)
4.37 (0–10)
4.86 (1–10)
0.29 (0–3)
3.32 (0–5)
3.36 (0–5)
2.54 (0–5)
4.74 (0–5)
1.98 (0–5)
48.94 (25–78)

0.16 (0–3)
3.15 (0–5)
3.14 (0–5)
2.44 (0–5)
4.54 (0–5)
1.89 (0–5)
47.08 (22–72)

Challenge and Three Generation used a FFQ to assess usual dietary intake. Serving sizes are based on definitions in the FFQ.
Total number of servings per day of chicken, fish, eggs, nuts, seeds, soy/tofu, and beans divided by the total number of servings/day of
beef, pork, lamb, and liver.
3
Snack foods included salty snacks (e.g. potato chips, corn chips, nachos, popcorn, pretzels, and crackers) and snacks with added sugar
(e.g. cake, snack cake, toaster pastry, sweet roll/danish/pastry, doughnut, brownie, cookies, pie, chocolate, candy bar with chocolate, candy
without chocolate, fruit rollup, popsicle, and flavored gelatin).
4
Visible animal fat includes the visible fat on meat and the skin on chicken and turkey.
2
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TABLE 4

Correlations between the HEI, YHEI, and diet/health indicators
Challenge,
n ¼ 196

Iron, mg/d
Fiber, g/d
Folate, mg
Calcium, mg/d
Snacks/desserts, servings/d
Sweetened beverages, servings/d
Energy, kJ
BMI $85th %
BMI $95th %
Body fat, %
Abdominal fat, %

Three Generation,
n ¼ 121

HEI

YHEI

Fisher's R-Z (l)

HEI

YHEI

Fisher's R-Z (l)

0.52**
0.67**
0.59**
0.39**
0.46**
0.14*
0.53**
20.11
20.09
20.17*
20.19*

0.30**
0.46**
0.38**
0.34**
0.06
20.39**
0.19**
20.11
20.05
20.09
20.09

2.57**
3.12**
2.65**
0.53
4.23**
5.41**
3.94**
20.03
20.45
20.71
20.87

0.63**
0.76**
0.74**
0.48**
0.30**
0.22*
0.62**
20.07
0.05
–
–

0.50**
0.56**
0.58**
0.45**
20.10
20.24**
0.31**
20.05
20.02
–
–

1.44
2.85**
2.22*
0.30
3.17**
3.59**
3.08**
20.12
0.54
–
–

*P , 0.05, **P , 0.01.

by micronutrient deficiencies and HEI/YHEI scores within or
below the ‘‘need to improve’’ diet quality categories. These
findings are consistent with data from other samples of lowincome, urban adolescents (27,28), illustrating that many of the
dietary patterns associated with disparities in chronic illnesses
are in place by adolescence.
Second, HEI scores differed by sample. Although the samples
had similar patterns, the Challenge sample scored higher on the
overall HEI than the Three Generation sample. Three Generation participants may have consumed more total fat, cholesterol,
and sodium, thereby decreasing their overall HEI score. However, by consuming more foods in general, Three Generation
participants increased their micronutrient intakes.
Third, females had higher HEI diet quality scores than males,
particularly in fruit and vegetable consumption. The HEI accounts for differences in serving size recommendations by age
and gender when creating the index scores, whereas the YHEI
scoring system is consistent for males and females. Gender scores
for overall diet quality and fruit and vegetable consumption did
not differ when assessed by the YHEI, suggesting that females
consumed as much as males, despite smaller serving size
recommendations (11).
Fourth, adolescents in both samples scored lower on the YHEI
than the HEI. There are major differences between the 2 coding
systems. The YHEI gives points for whole-wheat breads/grains,
whereas the HEI gives points for all grains. In addition, the YHEI
subtracts points specifically for snacks, desserts, and sweetened
beverage consumption, whereas the HEI credits foods regardless
of their fat and added sugar content. This scoring difference
explains how the HEI can be positively correlated with snacks,
desserts, and sweetened beverages whereas the YHEI is negatively
correlated with sweetened beverages. The HEI was more strongly
associated with increased total energy consumption than the
YHEI. By-products of this increased total consumption appear to
include higher intakes of micronutrients, including calcium, iron,
fiber, and folate. These findings suggest that in assessing and
scoring diet quality, the HEI gives more weight to quantity and
adequacy of intake, whereas the YHEI focuses more closely on
quality and healthy dietary behaviors.
Fifth, the association between high HEI scores (but not YHEI
scores) and low percent body and abdominal fat suggests that
among adolescents, the HEI may be more successful than the
YHEI at predicting chronic disease risk associated with high
percent body fat and abdominal fat. One possible explanation

for this finding is that the HEI directly measures intake of total
fat, saturated fat, and cholesterol, whereas the YHEI does not.
Methodological limitations should be considered when interpreting these findings. First, the data collection design may
have biased estimates of consumption due to the possibility of
recall error when using self-report dietary recall (29). However,
dietary consumption in the present study was similar to adolescent consumption patterns in the USDA nationwide Continuing
Survey of Food Intakes by Individuals 1994–1996 sample (7).
Second, we had objective data on percent body and abdominal
fat but not physiological predictors of chronic disease (e.g.
cholesterol). Third, similar to the Feskanich et al. (16) study, we
assessed diet quality using the YAQ. Although the HEI coding
system was designed to assess diet quality via 24-h dietary recall
scores, HEI scores calculated from the FFQ were consistent with
those from diet recalls of adolescents in a nationwide sample (7),
suggesting the utility of using a FFQ to score the HEI.
In summary, many adolescents in both samples had BMI
values higher than recommended and were consuming diets that
placed them at risk for developing chronic disease.
The positive associations between both the HEI and YHEI and
micronutrient intakes suggest that both measures are valid data
reduction strategies to assess diet quality during adolescence (12).
The HEI is associated with physiological predictors of chronic
disease (e.g. body fat and abdominal fat) and accounts for gender
differences in the Dietary Guidelines but credits foods regardless
of their fat and added sugar content (e.g. snacks and desserts).
Conversely, the YHEI was not associated with physiological
predictors of chronic disease and does not account for gender
differences in the Dietary Guidelines, but it discounts nutrientpoor, energy-dense foods (e.g. sweetened beverages). The HEI2005 incorporates saturated fat consumption, accounts for gender
differences in the Dietary Guidelines, and credits nutrient-dense
foods (e.g. whole grains). Future research is needed to compare
the HEI-2005, the HEI, and the YHEI as predictors of chronic
disease risk among pediatric populations.
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