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INTRODUCTION

The purpose of this study is to contribute to our understanding of the obesity epidemic
currently affecting American youth. Research suggests that the burden of many diseases falls
more heavily on racial/ethnic minority populations and on those of lower socioeconomic status
(Campaigne et al., 1994; U.S. Department of Health and Human Services, 2001). In this study,
we specifically examine the extent to which the prevalence rates of (a) being overweight and (b)
engaging in potentially important health-related behaviors vary according to youth racial/ethnic
minority background and socioeconomic status (SES). We examine the extent to which body
mass index (BMI), overweight, and lifestyle habits suspected to be associated with overweight
vary according to gender, racial/ethnic backgrounds, socioeconomic status (SES), population
density, and region. These associations are examined among national representative samples of
American youth over a 10-year period for 8th and 10th graders and over a 17-year period for
12th graders.

Obesity in the United States

The prevalence of obesity among youth and adults in the United States has reached
epidemic proportions (Johnston & O’Malley, 2003: Kimm & Obarzanek, 2002; Ogden, Flegal,
Carroll, & Johnson, 2002; Popkin & Udry, 1998), and health care costs associated with
overweight and obesity have risen considerably in recent years (Finkelstein, Fiebelkorn, &
Wang, 2003; Finkelstein, Fiebelkorn, & Wang, 2004; U.S. Department of Health and Human
Services, 2001). The recent Surgeon General’s report “The Surgeon General’s Call to Action to
Prevent and Decrease Overweight and Obesity” and the Institute of Medicine’s report
“Preventing Childhood Obesity: Health in the Balance™ highlight the seriousness of the public
health problem caused by the increase in the prevalence of overweight and obese adults and
youth (U.S. Department of Health and Human Services, 2001; Institute of Medicine Committee
on Prevention of Obesity in Children and Youth, 2005). Studies have shown that being
overweight or obese is strongly associated with increased morbidity and mortality among adults
(Lakdawalla, Bhattacharya, & Goldman, 2004; Mokdad, Marks, Stroup, & Gerberding, 2004;
Must et al., 1999; Sturm & Wells, 2001; Sturm, 2003). Others have suggested an association
with decreased employment opportunities and income, as well (Cawley & Danziger, 2004;
Sarlio-Lahteenkorva, Silventoinen, & Lahelma, 2004).

In addition, a growing body of research documents an increase in morbidity among
overweight and obese youth (American Diabetes Association, 2000; Chu, Rimm, Wang, Liou, &
Shieh, 1998; Dietz, 1998; Falkner, 1993; Freedman, Dietz, Srinivasan, & Berenson, 1999).
Research also documents that obesity, morbidity, and mortality in adulthood are associated with
being overweight in childhood and adolescence (Guo & Chumlea, 1999; Must, Jacques, Dallal,
Bajema, & Dietz, 1992; Serdula et al., 1993).

A number of factors have been identified as potential precursors to obesity, though in
many instances the associations are modest at best, and establishing causality has been elusive.
Nonetheless, a comprehensive literature review on factors associated with increased risk of
overweight and obesity suggests that these conditions can be explained best by a complex
interaction of individual factors (e.g., individual food choices and activity levels or, conversely,
sedentary lifestyle habits such as television viewing) and contextual factors (e.g., food
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advertising and marketing, types of foods offered in schools) (Story, Neumark-Sztainer, &
French, 2002). While some factors receive more publicity than others at various times, it has
become increasingly clear that the complex interplay of multiple factors leads to an increase in
overweight and obesity (Institute of Medicine Committee on Prevention of Obesity in Children
and Youth, 2005; U.S. Department of Health and Human Services, 2001). Indeed, it is more
likely that multiple-component interventions targeting multiple factors (e.g., media campaigns,
school lunch changes, increased activity levels by individuals and families, as well as dietary
choices) will result in more effective and long-lasting changes than interventions targeting a
single behavior.

Overview of the Present Study

The present study builds upon the work of Johnston and O’Malley (2003), who document
a substantial increase in the percent of overweight and obese youth in the past three decades in
the United States. They also reveal a troublesome pattern of behaviors that may contribute to the
increase in overweight and obesity. These trends include a substantial decrease in the percent of
adolescents who eat breakfast, fruits, and vegetables on a regular basis, and a large increase in
the proportion of adolescents who are not getting sufficient sleep at night (Johnston & O’Malley,
2003). With these findings in mind, the present study seeks to investigate whether the trends
observed for the general population of adolescents vary according to their gender, racial/ethnic
backgrounds, socioeconomic status, population density, and region of residence. We specifically
focus on youth of White, Black, and Hispanic backgrounds because sample sizes for other
racial/ethnic groups are too small to permit inferences about them. In this study we also conduct
analyses intended to shed light on the relationship of these behaviors with BMI and the
likelihood of being overweight.

METHODS

Samples and Survey Methods

This occasional paper utilizes data from 8th, 10th, and 12th graders who participated in
the University of Michigan’s Monitoring the Future project. The design and methods are
summarized briefly below; more detailed descriptions are available elsewhere (Bachman,
Johnston, & O’Malley, 2001; Johnston, O’Malley, Bachman, & Schulenberg, 2004). The study
employs a multistage sampling design to obtain nationally representative samples of secondary
school students (i.e., 8th, 10th, and 12th graders) from the 48 contiguous states. Data have been
collected annually from 12th graders since 1975 and from 8th and 10th graders since 1991. The
sampling procedures involve three stages (Kish, 1965): first, geographic regions are selected;
second, schools are selected (without replacement)—approximately 420 each year; third,
between 42,000 and 49,000 youths are sampled each year from within schools. Sample weights
are assigned to each student to take into account school sample sizes, as well as any variations in
selection probabilities that occurred at earlier stages of the sampling procedures. Students
complete a self-administered, machine-readable questionnaire during a normal class period.
Student response rates average around 90%, 86%, and 84% for 8th, 10th, and 12th graders,
respectively. Absence on the day of data collection was the primary reason that students were
missed; it is estimated that less than 1% of students refused to complete the questionnaire.
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The analyses presented here focus on the samples of 8th- and 10th-grade youth who
participated in the 1993-2003 surveys and of 12th-grade youth who participated in the 1986—
2003 surveys. In the 1991 and 1992 surveys of 8th and 10th graders, the question that asked
about the students’ age differs from the question asked about age in subsequent years (1993—
2003). Therefore, to ensure that the same question on age was used when calculating and
comparing trends on BMI and its percentile, the analyses conducted in the present study are
based on the 1993-2003 surveys of 8th and 10th graders.

The questions about height and weight (used to calculate BMI) were asked of a random
half of the 8th- and 10th- grade students (on two of the four questionnaire forms used since 1997,
and on one of the two questionnaire forms used prior to 1997). Sample sizes for the variables
eating fruits and vegetables, exercising, and sleeping at least seven hours are smaller because
these questions are asked of only one-third of the total sample since 1991. The question about
computer use was added in 1997 and is also asked of one-third of the total sample of 8th and
10th graders. Sample sizes for the questions on time spent watching television are larger because
these questions are asked on all forms in all years.

Questions about height and weight were not asked of 12th graders until 1986. Thus, the
analyses are based on the 1986-2003 surveys of 12th graders. Also, because the questions of
interest were included in only some of the multiple questionnaire forms used, the sample
available for analysis is less than the total number surveyed. Data for 12th graders are based on
one questionnaire form that includes the questions about height and weight (used to calculate
BMI). Sample sizes for all the other variables (eating, exercising, sleeping, watching television,
and computer use) are approximately the same size because these questions also are asked on
only one questionnaire form among 12th graders (though on a different form than the height and
weight questions). Because the BMI and habits measures are on different forms, analyses of
associations between these variables cannot be done for 12th graders.

Results are presented in three-year intervals, with the exception of the two-year interval
for the 1993-1994 period for 8th and 10th graders. These intervals were created to obtain a
sufficiently large number of respondents to permit inferences regarding each of the population
subgroups under study.

Measures

BMI and overweight. Age- and gender-specific growth curves produced by the Centers
for Disease Control and Prevention (CDC) were used to create the “overweight” category,
defined here as youth whose body mass index (BMI) was greater than or equal to the 85%
percentile (Hammer, Kraemer, Wilson, Ritter, & Dornbusch, 1991; Pietrobelli et al., 1998).
These growth curves were normed on data from several national health examination surveys
conducted by the National Center for Health Statistics between 1963 and 1994. BMI was
calculated by dividing weight (in kilograms) by height (in meters) squared: weight/height®.

Eating habits. Three separate variables about eating habits were measured by asking the
questions “How often do you eat breakfast?” “How often do you eat at least some green
vegetables?” and “How often do you eat at least some fruit?”” The response categories for each of
these variables were “never,” “seldom,” “sometimes,” “most days,” “nearly every day,” and

29 ¢ 2% <6 2 <6 b 1Y
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“every day.” For a number of analyses conducted, we dichotomized students’ responses to each
of these questions into those who engage in the behavior regularly (every day or nearly every
day) and those who do not engage in the behavior that frequently (those who answered “never,”
“seldom,” “sometimes,” or “most days”).

Exercising habits. A variable on frequency of exercising was created using the following
question: “How often do you exercise vigorously (jogging, swimming, calisthenics, or any other
active sports)?” Again the response categories were “never,” “seldom,” “sometimes,” “most
days,” “nearly every day,” and “every day.” As is the case with the eating habits variables, for
several analyses we dichotomized students’ responses into those who regularly (every day or
nearly every day) exercise vigorously and those who do not.

29 ¢ 29 ¢¢

Seeping habits. A variable measuring how frequently youth sleep at least seven hours
was created based on the question “How often do you get at least seven hours of sleep?” with
response categories being “never,” “seldom,” “sometimes,” “most days,” “nearly every day,” and
“every day.” Similarly, for several analyses, we dichotomized students’ responses into those who
report that they get at least seven hours of sleep every day or nearly every day and those who do
not.

9 <6 9 ¢ 99 ¢

Sedentary activities. Television viewing and computer use. Three variables measuring
television viewing were created. One variable corresponds to the average number of hours youth
watch television on an average weekday in response to the following question: “How much TV
do you estimate you watch on an average WEEKDAY?” with response categories of “none”
(coded 0 hours), “half-hour or less” (0.5 hours), “about one hour” (1 hour), “about two hours” (2
hours), “about three hours” (3 hours), “about four hours” (4 hours), and “five hours or more” (5
hours). To estimate the number of hours youth watch TV on an average week, not including
weekend, the daily figure was multiplied by five, leading to the following corresponding hours of
TV viewed per week: 0, 2.5, 5, 10, 15, 20, and 25 hours.

A second variable of TV viewing corresponds to the number of hours youth watch
television in an average weekend. The question used to create this variable is “How much TV do
you estimate you watch on an average WEEKEND (both Saturday and Sunday combined)?”
with response categories of “none” (coded 0 hours), “less than an hour” (0.5 hours), “1-2 hours”
(1.5 hours), “3—4 hours” (3.5 hours), “5—6 hours” (5.5 hours), “7-8 hours” (7.5 hours), and “9
hours or more” (9.5 hours). Questions about weekend television viewing are not asked of 12th
graders; thus, data on this variable are not available for this group of students.

The third TV-viewing variable corresponds to the number of hours youth watch TV the
entire week, including weekdays and weekends. This variable was created by adding the number
of hours youth watch TV in a week (5 days) and weekend, as defined above. A variable
measuring total television viewing could not be calculated for 12th graders, because questions
about weekend television viewing are not asked of 12th graders.

Computer use is defined as the number of hours youth spend using the computer each
week. The question asks separately about the number of hours youth spend using a computer for
school work, for work-related reasons, for a job, and for other things. For the present study, we
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focused on computer use for “...doing other things.” The response categories are “none” (coded
0 hours), “less than 1 hour” (0.5 hours), “1-2 hours” (1.5 hours), “3-5 hours” (4 hours), “6-9
hours” (7.5 hours), “10-19 hours” (14.5 hours), and “20 or more” (20 hours).

Demographic characteristics. The demographic variables included in this study are
gender, racial/ethnic background, parental education, population density, and region. Gender is
measured by the question “What is your sex?” with the response categories being 1 = male, 2 =
female. Racial/ethnic group was measured by the question “How do you describe yourself?”” The
respondent is instructed to answer only one category. For the present study, racial/ethnic groups
consisted of youth who described themselves as (1) White, (2) African American, or (3)
Hispanic. Other groups are not included in the analyses here due to the small number of cases
available.

Parental education (a proxy for socioeconomic status) is defined on the basis of father’s
and mother’s educational attainment (with one missing data case permitted). Educational
attainment for each, father and mother, is coded as follows: 1 = completed grade school or less, 2
= some high school, 3 = completed high school, 4 = some college, 5 = completed college, 6 =
graduate or professional school after college. An ordinal measure of socioeconomic status (SES)
(low, mid, and high) was created by combining the mother’s and father’s educational levels.
Specifically, for students reporting two parents’ education, low SES corresponds to students
whose mother and father both have less than a high school education or one of them has a high
school degree but the other parent does not. High SES corresponds to students whose mother and
father have college degrees. Remaining students were coded as having mid-SES. For students
reporting only one parent’s education, low SES corresponds to students whose parent has a high
school education or less; students whose parent has more than a high school education were
coded as having mid-SES. No one-parent families were coded as high SES.

Population density is determined by the U.S. Census Bureau’s classification of the area in
which the school is located: within a large metropolitan statistical area (MSA), other
metropolitan statistical area, or non-metropolitan statistical area. Region is determined by the
geographical region of the country where the school is located (i.e., Northeast, North Central,
South, and West).

Analytic Procedures

We examined differences in the distribution of the variables of interest (BMI, percent
overweight, eating habits, exercise, sleeping habits, TV viewing, and computer use) according to
racial/ethnic background, SES, population density, and region. The data were weighted to take
into account design effects by calculating variance estimates with the STATA 8.0 statistical
program (Stata Corporation, 2003). Analyses were stratified by gender because of the observed
gender differences on these behaviors and conditions in the total sample and among subsamples.
Specifically, two types of analyses were conducted on the data presented in Tables 4 through 34
for each interval.

First, a regression analysis with only one characteristic (race/ethnicity, SES, population
density, or region) at a time was performed (OLS regression for Tables 4—6 and Tables 25-34
and logistic regression for all other tables) to determine if the responses to the dependent
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variables vary within each of the study characteristics. For example, as shown in Table 4, second
column (1993-1994 interval), a regression analysis was conducted to test if mean BMI
significantly varied by the youth racial/ethnic backgrounds (White, Black, Hispanic) with White
as the reference category. In this case, the mean BMI of Black males in 8th grade in the 1993—
1994 years (M = 21.3, sd = 3.9) was significantly higher (p < 0.001) than that of White youth of
the same gender and grade in the same years (M = 20.8, sd = 3.6). The asterisks represent the
attained level of statistical significance. Regression coefficients are not included due to space
limitations.

Similar analyses were done for each of the other three demographic variables, SES (low
SES is the reference category), population density (large MSA is the reference category), and
region (Northeast is the reference category).

Subsequently, to test if mean BMI varies in a multivariate context (i.e., controlling for the
other variables in the set), we performed a multiple regression analysis that included all four
variables (race/ethnicity, SES, population density, and region). The third column in Table 4
provides information on whether mean BMI is significantly different within a particular variable
while statistically adjusting for the potential confounding effects of the other variables. For
example, in a multivariate context, the mean BMI of Black males was significantly higher than
that of White males though at a lower significance level (p < 0.01) than that obtained in the
univariate context described above (see columns two and three in Table 4).

The same analytical approach was applied to all intervals included on all the tables. The
only difference is that logistic and multiple logistic regression analyses were done to analyze the
data in Tables 7-24 because the dependent variables are all dichotomous. Interpretation of these
results follows the same logic as that described above. For these particular analyses, regression
coefficients were converted into odds ratios but are not included due to space limitations, though
they are available upon request. In Tables 35 and 36 the full distribution on the dependent
variables are given, and thus differences in the distribution were tested using the chi-square
statistic.

RESULTS

Sample Characteristics

Sample sizes for 8th and 10th graders at each of the intervals range from 11,881 to
17,074 youths and for 12th graders from 4,866 to 7,863 students. In general, the samples of 8th
and 10th graders consisted of 48% males and 52% females, 74% White, 15% Black, and 11%
Hispanic, though among 8th graders there is a slightly lower proportion of White youth than
among 10th graders. The samples of 12th graders consist of 47% males and 53% females, about
80% White, 12% Black, and 8% Hispanic, though in recent years the samples include a larger
percent of Black and Hispanic youth. The demographic distributions for all three grades are
presented in Tables 1, 2 and 3.



Table 1. Weighted Sample Sizes by Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 1995-1997 1998-2000 2001-2003
M % F % M % F % M % F % M % F %
Total N 5703 48.0 6178 52.0 8183 47.9 8891 52.1 8079 48.0 8759 52.0 7675 46.9 8688  53.1
Race/Ethnicity
White 4131 724 4425 71.6 6129 74.9 6515 73.2 5952 73.7 6330 72.3 5628 73.3 6392  73.6
Black 935 16.4 1112 18.0 1121 13.7 1402 15.8 1141 14.1 1421 16.2 1065 13.9 1282 148
Hispanic 637 11.2 641 10.4 933 114 974 11.0 986 12.2 1008 115 982 12.8 1014 116
SES*
Low SES 831 154 1120 19.2 1124 15.0 1516 18.1 992 13.3 1443 175 906 12.8 1293 159
Mid-SES 3082 57.3 3358 574 4386 58.3 4830 57.8 4196 56.4 4662 56.5 3991 56.6 4684 574
High SES 1467 273 1370 234 2018 26.7 2005 241 2250 30.3 2148 26.0 2161 30.6 2181  26.7
Pop. Density
Large MSA 1229 21.5 1265 20.5 1743 21.2 1941 21.7 2034 252 2273 26.0 1994 26.0 2344 270
Other MSA 3011 52.8 3314 53.6 4137 50.6 4394 49.5 3919 485 4178 47.7 3643 475 4149 478
Non-MSA 1463 25.7 1599 259 2303 28.2 2556 28.8 2126 26.3 2308 26.3 2038 26.5 2195 252
Region
Northeast 1010 17.7 1149 18.6 1347 16.4 1410 15.7 1325 16.4 1474 16.8 1331 17.4 1497 17.2
North Central 1504 264 1611 26.1 2246 275 2306 26.0 2020 250 2294 26.2 2117 27.6 2454 283
South 2116 371 2322 37.6 3065 375 3542 39.9 3204 39.7 3411 39.0 2957 385 3226 371
West 1073 18.8 1096 17.7 1525 18.6 1633 18.4 1530 18.9 1580 18.0 1270 16.5 1511 174

Note. M stands for males and F for females. Data for 8th graders are based on half of the sample (on two of four questionnaire forms since 1997, and on one of two forms prior to
1997) who were asked the questions about height and weight that served to calculate the BMI variable, the main variable of interest in the present report. The sample sizes for the
variables about eating, exercising, and sleeping behaviors as well as computer usage are smaller because these questions are asked of only one-third of the sample. Sample sizes for

the questions on time spent watching television are larger because these questions are asked on all four study forms.

*The sample sizes for SES do not add up to the total sample size of each, males and females, due to some missing data on parents’ education.
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Table 2. Weighted Sample Sizes by Demographic Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 1995-1997 1998-2000 2001-2003
M % F % M % F % M % F % M % F %
Total N 5989 48.5 6354 515 8776 484 9362 51.6 8060 47.8 8801 52.2 8372 47.7 9185 523
Race/Ethnicity
White 4892 817 5026 79.1 7102 80.9 7415 79.2 6120 75.9 6543 74.4 6192 74.0 6680  72.7
Black 567 9.4 744 11.7 844 9.6 1008 10.8 955 11.9 1174 133 1126 134 1319 144
Hispanic 530 8.9 584 9.2 830 9.5 939 10.0 985 12.2 1084 12.3 1054 12.6 1186 129
SES*
Low SES 790 13.7 1168 18.8 1055 12.5 1532 16.8 1033 13.3 1575 18.4 1165 14.6 1530 17.2
Mid-SES 3588 62.0 3801 61.2 5202 61.5 5576 61.3 4712 60.9 4991 58.5 4789 60.0 5263 593
High SES 1403 24.3 1242 20.0 2206 26.0 1986 219 1994 258 1970 231 2035 254 2091 235
Pop. Density
Large MSA 1072 17.9 1232 194 1724 19.7 1882 201 2017 250 2343 26.6 2356 28.2 2520 274
Other MSA 3178 531 3340 52.6 4758 54.2 4902 52.4 3858 47.9 4196 47.7 4122 49.2 4504  49.1
Non-MSA 1739 29.0 1782 28.0 2294 26.1 2578 275 2185 271 2262 25.7 1894 22.6 2161 235
Region
Northeast 1022 17.1 1051 16.5 1677 19.1 1676 17.9 1434 17.8 1651 18.8 1527 18.2 1610 175
North Central 1942 324 2028 31.9 2309 26.3 2493 26.6 2161 26.8 2275 258 2328 27.8 2615 285
South 2013 336 2151 339 3367 384 3621 38.7 2926 36.3 3241 36.8 3006 359 3305 36.0
West 1012 16.9 1124 17.7 1423 16.2 1572 16.8 1539 19.1 1634 18.6 1511 18.1 1655 18.0

Note. M stands for males and F for females. Data for 10th graders are based on half of the sample (on two of four questionnaire forms since 1997, and on one of two forms prior to
1997) who were asked the questions about height and weight that served to calculate the BMI variable, the main variable of interest in the present report. The sample sizes for the
variables about eating, exercising, and sleeping behaviors as well as computer usage are smaller because these questions are asked of only one-third of the sample.

*The sample sizes for the questions on time spent watching television are larger because these questions are asked on all four study forms.

9 'ON Joded [euoseddQ



Obesity and Lifestyle Habits

Table 3. Weighted Sample Sizes by Demographic Subgroup, 12th Grade, 1986-2003

Grade 12
Characteristic 1986-1988 1989-1991 1992-1994
M % F % M % F % M % F %
Total N 3705 47.1 4158 529 3000 48.6 3169 514 2777 46.8 3151 532
Race/Ethnicity
White 3103 83.8 3425 824 2504 835 2494 787 2232 80.4 2435 773
Black 349 94 492 118 264 88 405 128 284 102 412 131
Hispanic 253 68 241 58 232 1.7 270 85 261 94 304 96
SES*
Low SES 661 182 834 204 466 158 646 20.8 405 1438 563 18.2
Mid-SES 2277 627 2541 622 1887 639 1940 624 1782 65.0 1942 629
High SES 693 19.1 712 174 598 20.3 522 16.8 553  20.2 583 189
Pop. Density
Large MSA 820 221 1034 249 694 231 694 219 579 20.8 734 233
Other MSA 1779 480 1974 475 1539 513 1662 52.5 1383 498 1464 46.5
Non-MSA 1106 299 1150 27.6 767 25.6 813 25.6 815 294 953 30.2
Region
Northeast 743  20.0 799 19.2 550 183 567 179 404 146 482 153
North Central 1063 28.7 1233  29.6 891 29.7 935 295 845 304 909 28.9
South 1200 324 1429 344 961 320 1153 36.4 1028 37.0 1194 379
West 699 18.9 697 16.8 598 20.0 514 16.2 500 18.0 566 179
Characteristic 1995-1997 1998-2000 2001-2003
M % F % M % F % M % F %
Total N 2530 46.8 2876 53.2 2323 477 2552 52.3 2172 446 2694 554
Race/Ethnicity
White 2050 81.0 2199 765 1824 785 1943  76.2 1709 78.7 1968 73.1
Black 243 96 404 140 289 125 373 146 217 10.0 373 138
Hispanic 237 94 273 95 210 9.0 236 9.2 246 113 353 131
SES*
Low SES 303 123 439 155 253 11.2 415 165 307 145 428 16.2
Mid-SES 1575 63.6 1753  62.0 1467 649 1573 62.6 1301 616 1615 613
High SES 597 241 635 225 541 239 525 209 505 239 593 225
Pop. Density
Large MSA 647 25.6 728 253 605 26.0 656 257 591 272 763 28.3
Other MSA 1159 458 1381 48.0 1073  46.2 1178 46.2 982 452 1196 444
Non-MSA 724 28.6 767 26.7 645 278 718 28.1 599 276 735 273
Region
Northeast 441 175 519 18.0 337 145 438 171 392 181 425 158
North Central 759 30.0 795 21.7 676 29.1 648 254 596 274 765 284
South 896 354 1078 375 834 359 998 39.1 739 340 1031 383
West 434 171 484 16.8 476 205 468 184 445 205 473 175

Note. M stands for males and F for females. Data for 12th graders are based on one study form asking the questions about height
and weight that served to calculate the BMI variable. Sample sizes for the all the other variables (eating, exercising, sleeping,
watching television, and computer usage) are approximately the same size, as these questions also are asked on only one study
form.

*The sample sizes for SES do not add up to the total sample size of each, males and females, due to some missing data on
parents’ education.
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Body Mass Index

Racial/ethnic differences. The Body Mass Index (BMI) among 8th- and 10th-grade males
and females has been significantly higher among Black and Hispanic youth when compared to
White youth from the early 1990s through the 2001-2003 years, the exception being the
bivariate differences between 8th-grade Black and White males in 1995-1997 and 1998-2000
(see Tables 4 and 5). For the most part, differences in BMI between Black and Hispanic male
students are minimal; but Hispanic females tend to average slightly lower in BMI than Black
females.

Among 12th graders, White students, both male and female, have the lowest mean BMI
in all six three-year intervals, though the differences are not always statistically significant
among the male students (Table 6). Similar to the 8th and 10th graders, differences between
Black and Hispanic male students are minimal, while Hispanic females tend to average slightly
lower than Black females.

SES differences. There is an ordinal relationship between SES and BMI among S8th-,
10th-, and 12th-grade males and females (see Tables 4, 5, and 6), with BMI declining with each
step up in SES. For the most part, these associations are statistically significant.

Population density and regional differences. In general, there are no consistent patterns in
the distribution of BMI by population density and region among 8th, 10th, and 12th graders of
both genders (see Tables 4 and 5). There is a tendency for BMI to be slightly higher among the
non-MSAs, compared to the MSAs (both the large MSAs and other MSAs), although the
differences are generally not statistically significant. There is also a tendency for the Western
region of the country to be lowest, and the South highest, though again the differences are often
not significant.
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Obesity and Lifestyle Habits

Table 4. Mean BMI: Differences and Trends by Demographic Subgroup, 8th Grade,

1993-2003
Grade 8
1993-1994 Mult” 1995-1997 Mult* 1998-2000  Mult® 2001-2003 Mult*
Characteristic M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 21.0 (3.7) 21.2(3.9) 21.5(4.2) 21.6 (4.4)

Race/Ethnicity

White 20.8 (3.6) Ref 21.1(3.8) Ref 21.4 (4.1) Ref 21.3(4.2) Ref

Black 21.3 (3.9)***  ** 21.5(4.3) * 21.6 (4.3) 22.3 (4.9)*** k¥

Hispanic 21.6 (4.4)***  Hxx 21.7 (4.4)** * 22.0 (4.6)** * 22.2 (4.8)***  kx*
SES

Low SES 21.3 (4.1) Ref 21.8 (4.2) Ref 22.0 (4.6) Ref 22.6 (5.2) Ref

Mid-SES 21.1(3.7) 21.4 (4.0)* 21.7 (4.2) 21.7 (4.3)***  kxE

High SES 20.4 (3.3)***  *k* 20.5 (3.5)***  Hkx 20.9 (3.8)***  kxx 20.8 (3.9)***  xxk
Pop. Density

Large MSA 20.8 (3.6) Ref 21.0 (4.0) Ref 21.3 (4.0) Ref 21.5(4.4) Ref

Other MSA 21.0 (3.8) * 21.2 (3.8)** * 21.5(4.2) 21.4 (4.3)

Non-MSA 21.0 (3.9) 21.5(4.0) wx 21.8 (4.3)* 22.0 (4.5)** *ok
Region

Northeast 20.8 (3.4) Ref 21.0 (3.7) Ref 21.6 (4.1) Ref 21.6 (4.3) Ref

North Central ~ 20.9 (3.6) 21.4(3.9) 21.4 (43) * 21.4 (4.3)

South 21.2 (4.0)* 21.3 (4.1) 21.7 (4.3) 21.8 (4.6)

West 20.5 (3.5) * 20.8 (3.7) 21.3 (4.0)* *x 21.3(4.3) *

Total Females 20.9 (3.9) 20.9 (3.9) 20.9 (4.0) 21.1 (4.1)

Race/Ethnicity

White 20.5 (3.6) Ref 20.6 (3.6) Ref 20.5 (3.8) Ref 20.7 (3.9) Ref

Black 22.1 (4.5)***  H*x 22.5 (4.8)***  Hkx 22.3 (4.8)%**  kxx 22.5 (4.8)***  wxE

Hispanic 21.8 (4.1)***  Hkx 21.3 (4.0)***  ** 21.5 (4.1)***  kxx 21.7 (4.4)***  xxk
SES

Low SES 21.7 (4.4) Ref 21.8 (4.2) Ref 21.9 (4.6) Ref 22.0 (4.7) Ref

Mid-SES 20.9 (3.8)***  Hkkx 21.0 (3.9)***  H*x 21.0 (4.1)***  *xx 21.2 (4.2)***  xx*

High SES 20.1 (3.2)***  Hxx 20.1 (3.4)%**  Hxx 20.1 (3.3)%**  kxx 20.1 (3.5)%**  kxE
Pop. Density

Large MSA 20.7 (3.7) Ref 21.0 (3.9) Ref 20.9 (3.8) Ref 21.1 (4.1) Ref

Other MSA 20.8 (3.7) 20.8 (3.8) 20.8 (4.0) 21.0 (4.1)

Non-MSA 21.3 (4.3)* ** 21.2 (4.1 21.2 (44) * 21.3(4.3) *
Region

Northeast 20.5 (3.5) Ref 20.6 (3.5) Ref 20.7 (3.7) Ref 20.9 (4.1) Ref

North Central ~ 21.0 (3.9)* 21.1 (4.0)* 21.0 (4.1) 21.1 (4.0)

South 21.3 (4.2)** 21.1 (4.1)** 21.2 (4.3)** 21.3 (4.4)

West 20.5 (3.5) 20.6 (3.6) 20.5 (3.5) * 20.6 (3.7) *

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 5. Mean BMI: Differences and Trends by Demographic Subgroup, 10th Grade,

1993-2003
Grade 10
1993-1994 Mult® 1995-1997 Mult* 1998-2000 Mult* 2001-2003 Mult®
Characteristic M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 22.5(3.6) 22.6 (3.7) 22.9 (4.0) 23.1 (4.2)
Race/Ethnicity
White 22.3(3.5) Ref 22.5(3.6) Ref 22.7(3.9) Ref 22.9 (4.0) Ref
Black 23.3 (3.9)%**  HExE 23.1 (4.1)** * 23.1 (4.1)* 23.5 (4.2)%**  wxxE
Hispanic 22.8 (3.9)*** 23.1 (4.1)** 23.7 (4.6)*** k¥ 23.7 (4.8)***  wEk
SES
Low SES 23.2(3.9) Ref 23.3(4.2) Ref 23.6 (4.5) Ref 23.8 (4.6) Ref
Mid-SES 22.5 (3.6)**  xx 22.7 (3. 7)***x A 23.0 (4.0)** * 23.2 (4.2)** *
High SES 21.9 (3.1)H**  wxE 22.2 (3.4)*x*x  Hkx 22.3 (3.6)***  Hxx 22.4 (3.6)***  wxE
Pop. Density
Large MSA 22.2(3.5) Ref 22.5(3.6) Ref 22.8 (4.0) Ref 22.8 (4.0) Ref
Other MSA 22.4(3.5) 22.6(3.7) 22.8 (4.0) 23.2 (4.2)* *
Non-MSA 22.7 (3.8)* * 22.7(3.9) 23.2 (4.1)** * 232 (4.1)* *
Region
Northeast 22.3(3.5) Ref 22.5(3.6) Ref 22.8 (3.9) Ref 22.9 (4.0) Ref
North Central ~ 22.3 (3.4) 22.6 (3.7) 22.8 (3.8) 23.0 (4.0)
South 22.8 (3.7)* 22.8 (3.9)* 23.0 (4.2) 23.2 (4.3)
West 22.2(3.8) 22.4(3.7) 22.8 (4.1) * 23.1 (4.3)
Total Females 21.7 (3.8) 21.7 (3.8) 21.9 (4.0) 22.3(4.2)
Race/Ethnicity
White 21.4(3.6) Ref 21.4 (3.6) Ref 21.6 (3.8) Ref 21.93.9) Ref
Black 23.1 (4.4)***x  wxxE 23.0 (4.5)%**  Hkx 23.3 (4.7)%**  Akx 23.7 (4.7)***  AEE
Hispanic 22.0 (4.0)** 22.6 (4.4)%H*  Hkx 22.7 (4.2)%**  Akx 23.5 (4.8)***  HEE
SES
Low SES 22.3(4.2) Ref 22.6 (4.4) Ref 22.9 (4.6) Ref 22.9 (4.6) Ref
Mid-SES 21.6 (3.8)H**x  wxk 21.6 (3. 7)%** Ak 21.9 (4.0)%** Ak 22.4 (4.3)**
High SES 21.0 (3.2)%**  kxk 21.1 (3.4)**x  Hkx 21.1 (3.4)***x  Hxx 21.6 (3.5)%**  wxk
Pop. Density
Large MSA 21.8(3.8) Ref 21.5(3.7) Ref 22.0 (4.0) Ref 22.3 (4.1) Ref
Other MSA 21.6 (3.8) 21.7 (3.8) 21.8(3.9) 22.4 (4.3)
Non-MSA 21.8 (3.8) 21.7(3.9) 22.1(4.2) 22.3(4.2)
Region
Northeast 21.8 (3.8) Ref 21.6 (3.7) Ref 21.9 (3.9) Ref 22.3 (4.0) Ref
North Central ~ 21.5 (3.6) 21.5(3.7) 21.7 (3.9) 22.0 (4.1) wox
South 21.8 (3.9) o 21.8 (4.0) * 22.2 (4.3) 22.5(4.4)
West 21.6 (3.8) * 21.7(3.9) 21.7(3.7) KRk 22544

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p <0.05. **p < 0.01. ***p <0.001.
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Table 6. Mean BMI: Differences and Trends by Demographic Subgroup, 12th Grade, 1986-2003

Grade 12
Characteristic 1986-1988 Mult® 1989-1991 Mult® 1992-1994 Mult? 1995-1997 Mult® 1998-2000 Mult? 2001-2003 Mult?
M (sdev) M (sdev) M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 22.8(3.0) 22.9 (3.3) 23.2(3.3) 23.4 (3.6) 23.7 (3.6) 23.7(3.9)
Race/Ethnicity
White 22.7 (3.0) Ref 22.8 (3.3) Ref 23.1(3.3) Ref 23.3 (3.5) Ref 23.5(3.5) Ref 23.7(3.9) Ref
Black 23.5 (3.1)¥** k% 23.2(3.1) 23.6 (3.6) 24.0 3.6)** *k 24.1 (3.7) * 23.8 (3.6)
Hispanic 233 (3.4)* * 23.3(3.7) 23.8 (3.7)* * 23.9 (3.8)* 243 (4.2) 24.0 (4.1)
SES
Low SES 23.1(3.2) Ref 23.5(3.6) Ref 23.8(3.8) Ref 23.8 (3.8) Ref 24.4 (4.2) Ref 24.3 (4.3) Ref
Mid-SES 22.8 (3.1) 22.8 (3.3)** *K 23.2 (3.3)* 23.6 (3.6) 23.7 3.6)* 23.7(3.8)
High SES 22.6 (2.7)* 22.6 (3.1)***  ** 22.9 (3.0)** * 22.8 (3.2)%**  H* 23.1 (3.4)** * 23.5 (3.6)*
Pop. Density
Large MSA  22.6 (2.9) Ref 22.9(3.2) Ref 23.0 (3.0) Ref 23.4(3.6) Ref 23.5(3.4) Ref 23.5(3.5) Ref
Other MSA  22.8(3.1) * 23.0 (3.3) 23.2(3.4) 23.4(3.6) 23.4 (3.5) 23.7(3.9)
Non-MSA 22.8 (3.0) 22.8 (3.4) 234 (3.4) 234 (3.5) 24.2 (3.9)* * 23.9 (4.1)
Region
Northeast 22.9 (3.0) Ref 23.1(3.2) Ref 23.6 (3.4) Ref 234 (3.4) Ref 23.9 (3.6) Ref 24.4 (4.3) Ref
N. Central 22.8(3.1) 22.7(3.3) 23.1 (3.2)* 23.3 (3.6) 24.0 (3.5) 23.8(3.8)
South 22.8 (3.1) 23.1 (3.5) 233(3.4) * 23.7(3.8) 23.5(3.8) * 23.5 (3.7)* ok
West 22.5 (2.9)* * 22.8 (3.1 23.0 (3.3)* *x 23.2(3.2) 23.3(3.4) * 23.6(3.7) *
Total Females  21.4 (3.3) 21.7 (3.6) 22.1(3.9) 22.3 (3.9) 22.7(4.2) 22.7 (4.1)
Race/Ethnicity
White 21.2(3.2) Ref 214 (3.4) Ref 21.7 (3.5) Ref 22.0 (3.6) Ref 22.3(3.9) Ref 22.4 (4.0) Ref
Black 22.5 (3.7)k*x  Hwkx 23.0 (4.3)%**  wHk 242 (4.6)***  Awx 23.4 (4.6)%**x  Hkx 24.2 (5.0)%**  Awk 24.0 (4.6)%**  Hkx
Hispanic 22.2 (3.9)** * 22.4 (4.2)** * 22.8 (4.2)** * 22.9 (3.9)** * 23.8 (4.8)%*xx  Awx 22.9 (4.0)
SES
Low SES 21.9(3.7) Ref 224 (4.2) Ref 22.7(4.1) Ref 23.1 (4.4) Ref 23.5(4.7) Ref 23.4 (4.6) Ref
Mid-SES 21.4 (3.3)** * 21.7 (3.6)** * 22.1 (3.9)* 22.2 (3.8)** * 22.8 (4.2)** 22.7 (4.1)* *
High SES 21.0 (2.8)***  ** 20.9 (2.9)%**  wEk 21.4 (3.0)***  ** 21.8 (3.4)***  ** 21.8 (3.4)***  ** 22.1 (3.6)***  **
Pop. Density
Large MSA 213 (3.2) Ref 21.8 (3.6) Ref 22.0 (3.8) Ref 22.3(3.9) Ref 22.9 (4.3) Ref 22.7 (4.0) Ref
Other MSA  21.4(3.3) 21.7 (3.7) 22.2 (3.8) 22.2 (3.8) 223 (4.1) 22.7 (4.1)
Non-MSA 21.6 (3.4) * 21.8 (3.5) 22.1 (4.0) 22.4 (4.0) 23.0 (4.2) 22.6 (4.3)
Region
Northeast 21.5(3.1) Ref 21.6 (3.3) Ref 22.2 (3.8) Ref 22.5 (4.0) Ref 22.3(3.7) Ref 22.6 (4.0) Ref
N. Central 21.6 (3.4) 21.9 (3.7) 22.0 (3.7) 22.2(3.7) 22.8 (4.0) 22.6 (4.2)
South 21.4 (3.5) 21.8 (3.9) 22.3(4.2) 224 (4.1) * 22.8 (4.5) 22.7(4.1)
West 21.1 2.9)* * 21432 21.9 (3.5) 22.0 (3.49)* R 22.7(42) 229 (4.1

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Overweight

As described in the Methods section, overweight youth were defined as those whose BMI
was at or above the 85th percentile using the CDC age- and gender-specific curves. If there had
been no increase in BMI in recent years, then we would expect about 15% to be classified as
overweight. As the data in Tables 7, 8, and 9 show, however, that is clearly not the case. For a
graphic representation of these results by gender, race/ethnicity, and grade, see Figures 1 and 2,
respectively. In the most recent three-year interval (2001-2003), over 30% of 8th- and 10th-
grade males and 27% of 12th-grade males, were classified as overweight. Among females, the
corresponding figures were lower: 21%, 22%, and 19%, respectively, but still higher than 15%
and also higher than they were in earlier intervals for which we have measurement. (Note that
some of this gender difference may be explainable in terms of more underestimation of weight
by females when weight is self-reported. Gender differences of this magnitude are not seen in the
CDC data that are based on actual measurement by another person; see Ogden, Fryar, Carroll, &
Flegal, 2004). In the Study Limitations section we discuss in greater detail the bias associated
with calculating body mass index and classifying youth as overweight when using self-reported
height and weight.

Racial/ethnic differences. Among 8th-grade males, the highest percent overweight is
found among Hispanic youth across all years (see Tables 7 and 8). In the most recent years
(2001-2003) the percent of Black 8th-grade males has been significantly higher than that of
White males (though still lower than that of Hispanic males; see Table 7). The rankings have
been different for 8th-grade females. The greatest percent overweight is found among Black
females, followed by Hispanic females, across all years.

Among 10th-grade males, the greatest proportion of overweight youth is also found
among Hispanics in nearly all years, with the exception of the 1993—-1994 interval, when the
proportion of overweight Blacks was slightly higher. The percent of Black males who are
overweight also has been significantly higher than that of White males across all years (see Table
8). Among 10th-grade females, however, the highest proportion overweight is found among
Black females, followed by Hispanic females, across all years (see Table 8).

Among 12th-grade males, the highest proportion overweight is found among Hispanics,
though in the most recent period (2001-2003) the racial/ethnic differences are not statistically
significant (see Table 9). (The number of cases is much smaller for 12th graders than for 8th and
10th, so differences need to be larger to achieve statistical significance.) Among 12th-grade
females, the greatest proportions of Black females have been overweight, followed by Hispanic
and then White females across all years. (In the most recent period, 2001-2003, the proportion of
overweight Hispanic females was not statistically different from that of White females.)

In sum, at all grades the highest proportions overweight generally have been found
among Hispanic males and Black females. Overall, Whites have shown the lowest proportion
overweight in all three grades, and among females it has tended to be by a considerable margin.

SES differences. SES is consistently negatively related to being overweight among 8th

and 10th graders (see Tables 7 and 8). Interestingly, SES differences in the proportion of
overweight have become larger and more statistically significant among males over time.
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The proportion of overweight youth in 12th grade follows a similar pattern to that of 8th
and 10th graders (see Table 9), with a significantly greater percent of overweight males and
females among youth of low SES. One difference from the pattern in younger grades is the lack
of statistically significant differences observed among males in the most recent period (2001—
2003; see Table 9).

Population density and regional differences. Consistent with the pattern of finding with
BMI, non-MSAs tend to have the highest proportion of overweight students, though the
differences often are not significant and are not always consistent in all time periods. Also
consistent with the pattern for BMI, the Western region of the country tends to have the lowest,
and the South highest, proportion of overweight students, though the differences are generally
not significant and are not always consistent.
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Table 7. Percent Overweight (BMI percentile > 85%): Levels and Trends by Demographic
Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult® 1995-1997 Mult? 1998-2000 Mult? 2001-2003 Mult?
% (se) % (se) Y% (se) Y% (se)
Total Males 24.3 (.01) 26.0 (.01) 29.8 (.01) 30.0 (.01)
Race/Ethnicity
White 23.0 (.01) Ref 25.4 (.01) Ref 28.6 (.01) Ref 28.1 (.01) Ref
Black 24.8 (.01) 26.1 (.02) 30.5 (.02) 34.9 ((02)***  **
Hispanic 31.7 ((02)*H*  kxE 29.9 (.02)* 36.2 (.02)*** o 35.3 (.02)** *
SES
Low SES 25.7 (.02) Ref 30.7 (.02) Ref 34.2 (.02) Ref 39.6 (.02) Ref
Mid- SES 25.0 (.01) 27.9 (.01) 31.6 (.01) 311 (0)*Hx wdk
High SES 21.1 (.01)* 19.7 (.01)*** ok 23.7 (.01)*** ok 22.7 (O1)*** Ak
Pop. Density
Large MSA 22.7 (.02) Ref 24.8 (.01) Ref 29.0 (.01) Ref 28.6 (.01) Ref
Other MSA 24.8 (.01) 25.0 (.01) 29.4 (.01) 28.1 (.01)
Non-MSA 24.5 (.01) 28.7 (.02) 31.4 (.02) 34.6 (.01)***  x*
Region
Northeast 24.8 (.02) Ref 24.8 (.02) Ref 29.9 (.01) Ref 31.1 (.02) Ref
North Central ~ 23.9 (.01) 28.2 (.01) 28.2 (.01) * 27.7(.02) *
South 26.3 (.01) 26.9 (.01) 31.9(.01) 31.9(.01)
West 20.2 (.02) *E 22.0 (.02) 27.4 (.01) 28.2 (.01) *
Total Females 19.6 (.01) 20.0 (.01) 20.6 (.01) 21.1 (.01)
Race/Ethnicity
White 15.7 (.01) Ref 16.5 (.01) Ref 17.3 (.01) Ref 18.0 (.01) Ref
Black 29.7 ((02)F**x  wAx 33.2 (.02)*** ok 31.6 (.02)*** ok 32.2 ((01)*Hx wdk
Hispanic 29.5 (.03)***  wwx 24.2 (.02)%** ok 25.4 (.02)*** *E 26.7 ((02)***  HEx
SES
Low SES 28.2 (.02) Ref 28.0 (.02) Ref 28.8 (.02) Ref 28.4 (.01) Ref
Mid-SES 18.9 (01 )***  ** 20.2 (01)*** Rk 20.6 ((.01)*** Rk 22.1 (O )*** ok
High SES 13.3 (.01)***  kxx 13.5 (.01)*** ok 14.1 (.01)*** ko 14.4 (.01)***  xkx
Pop. Density
Large MSA 18.0 (.02) Ref 21.1 (.01) Ref 20.4 (.01) Ref 21.0 (.01) Ref
Other MSA 18.0 (.01) 18.2 (.01) 19.9 (.01) 20.6 (.01)
Non-MSA 24.2 (.02)* Hx 22.3 (.01) 22.0 (.02) 22.3(.01) *
Region
Northeast 15.4 (.02) Ref 17.7 (.02) Ref 17.8 (.01) Ref 20.3 (.02) Ref
North Central ~ 19.7 (.01)* 21.0 (.01) 21.0 (.01) 20.5 (.01)
South 23.1 (.02)** 21.8 (.01)* 224 (.0D)* 23.2 (.01)
West 16.4 (.02) 16.7 (.01) 18.7 (.01) 18.6 (.01)

Note: In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. #*p < 0.01. ***p < 0.001.
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Table 8. Percent Overweight (BMI percentile > 85%): Levels and Trends by Demographic
Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult? 1995-1997 Mult® 1998-2000 Mult® 2001-2003 Mult*
Y% (se) Y% (se) Y% (se) % (se)
Total Males 25.4(.01) 27.6 (.01) 29.7 (.01) 31.6 (.01)
Race/Ethnicity
White 242 (.01) Ref 26.2 (.01) Ref 27.8 (.01) Ref 29.7 (.01) Ref
Black 30.8 (.02)** * 32.5 (.02)** * 31.9 (.02)* 34.5 (.02)* *
Hispanic 30.5 (.02)** 34.2 (02)*#*  kx 39.1 (.03)#H* Ak 39.8 (.02)*** ok
SES
Low SES 32.7 (.02) Ref 32.3 (.02) Ref 36.1 (.02) Ref 40.0 (.02) Ref
Mid-SES 25.6 (.01)** * 28.5 (.01) 30.9 (.01)* 32.5 (.01)*** *
High SES 19.2 (.01)***  xk 22.6 (.01)***  wEE 23.2 ((01)***  kxx 24.5 (.01)*** ok
Pop. Density
Large MSA 22.5(.02) Ref 25.3 (.01) Ref 29.0 (.01) Ref 28.7 (.01) Ref
Other MSA 24.9 (.01) 28.0 (.01) * 29.0 (.01) 329 (.01)* *
Non-MSA 28.0 (.02)* * 28.4 (.01)* 31.6 (.01) 324 (.0D)*
Region
Northeast 24.2 (.02) Ref 25.2 (.01) Ref 29.5 (.01) Ref 30.5 (.01) Ref
North Central ~ 23.6 (.01) 26.6 (.01) 28.1(.02) 29.9 (.01)
South 28.7 (.01)* 30.2 (.01)*** * 31.3(.02) 33.1(.02)
West 23.3(.02) 25.8 (.01) 29.1(.01) * 32.5(.02)
Total Females 16.1 (.01) 16.9 (.01) 18.4 (.01) 21.9 (.01)
Race/Ethnicity
White 13.9 (.01) Ref 14.7 (.01) Ref 15.7 (.01) Ref 17.8 (.01) Ref
Black 28.9 (.02)%**  hxE 28.1 (L01)HHx wkk 28.7 ((01)**x  Hx 33.8 (.01)*** o
Hispanic 18.5 (.01)** 22.1 (.02)***  x* 23.3 (.02)***  Akx 31.7 (02)*** ok
SES
Low SES 20.4 (.01) Ref 24.2 (.02) Ref 26.0 (.01) Ref 27.8 (.01) Ref
Mid-SES 16.2 (01)* 16.6 (01)***  *xx 18.3 (01)***  *xx 22.8 ((.01)***
High SES 11.5 (L01)*** exsk 11.7 ((01)*** e 11.8 (LO1)***x o 14.4 (.01)*** oAk
Pop. Density
Large MSA 17.9 (.02) Ref 14.9 (.01) Ref 17.8 (.01) Ref 21.8 (.01) Ref
Other MSA 14.9 (.01) 17.4 (.01) 17.7 (.01) 21.8 (.01)
Non-MSA 16.9 (.01) 17.3 (.01) 20.2 (.01) * 22.2(.01)
Region
Northeast 16.3 (.01) Ref 15.9 (.01) Ref 17.9 (.01) Ref 20.6 (.01) Ref
North Central ~ 14.6 (.01) 15.7 (.01) 17.0 (.01) 18.9 (.01)
South 18.0 (.01) 18.6 (.01) 20.8 (.01) 243 (.0D)*
West 14.8 (.01) 15.8 (.01) 15.8 (.02) ok 23.2 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p <0.05. **p <0.01. ***p < 0.001.
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Table 9. Percent Overweight (BMI percentile > 85%): Levels and Trends by Demographic Subgroup, 12th Grade, 1986-2003

Grade 12
Characteristic 1986-1988 Mult” 1989-1991 Mult* 1992-1994 Mult* 1995-1997 Mult* 1998-2000 Mult* 2001-2003 Mult”
% (se) % (se) % (se) % (se) % (se) % (se)
Total Males 16.0 (.01) 18.5 (.01) 21.3 (.01) 23.4 (.01) 26.9 (.01) 26.6 (.01)
Race/Ethnicity
White 15.3 (.01) Ref 17.7 (.01) Ref 20.0 (.01) Ref 22.4(.01) Ref 25.9(.01) Ref 26.2 (.01) Ref
Black 20.2 (.02)* 21.9 (.03) 22.2 (.03) 27.0 (.03) 27.5(.03) 26.3 (.03)
Hispanic 20.1 (.03) 22.7 (.03)* 31.6 (.05)** ** 28.7 (.04) 34.8 (.04)* * 29.7 (.03)
SES
Low SES 18.3 (.02) Ref 25.4 (.03) Ref 26.3 (.03) Ref 29.6 (.03) Ref 36.4 (.04) Ref 30.2 (.03) Ref
Mid-SES 16.7 (.01) 17.5 (.01)** *x 21.8 (.01) 242 (.01) 27.6 (.01)* * 26.7 (.01)
High SES 12.2 (.01)** * 16.2 (.02)** * 15.6 (.02)** * 17.5 (02)%**  ** 20.8 ((02)***  kx* 23.4(.02)
Pop. Density
Large MSA 15.5(.01) Ref 17.6 (.01) Ref 17.6 (.02) Ref 24.5(.01) Ref 25.0 (.03) Ref 23.7 (.02) Ref
Other MSA 16.4 (.01) 19.2 (.01) 22.6 (.02)* 23.1(.02) 24.9 (.01) 27.3 (.01)
Non-MSA 15.8 (.02) 17.8 (.02) 21.7 (.02) 23.0 (.02) 32.0 (.02) 28.2 (.02)
Region
Northeast 17.3 (.02) Ref 17.9 (.02) Ref 23.3 (.03) Ref 21.9 (.02) Ref 29.6 (.02) Ref 28.7 (.03) Ref
North Central 15.9 (.02) 16.3 (.01) 19.9 (.02) 21.1(.02) 29.4 (.02) 28.6 (.01)
South 16.7 (.01) 21.6 (.01) 22.7 (.02) 26.9 (.02) 25.7 (.02) 25.5(.02)
West 13.8 (.01) * 17.2 (.02) 19.3 (.02) 21.9 (.02) 23.5(.03) 23.7 (.02)
Total Females 9.9 (.01) 12.2 (.01) 15.3 (.01) 15.4 (.01) 19.1 (.01) 18.5 (.01)
Race/Ethnicity
White 8.7 (.01) Ref 10.8 (.01) Ref 12.2 (.01) Ref 12.8 (.01) Ref 15.6 (.01) Ref 16.6 (.01) Ref
Black 17.1 ([02)***  *&x* 18.2 (.02)** *x 30.9 (.03)***  Hkx 24.9 (L02)***  Hkx 31.4 (.02)***  Hkx 27.8 (.03)*** *E
Hispanic 13.3 (.03)* * 15.8 (.02)** 19.2 (.02)** *x 22.2 (.03)** * 28.0 (.04)** ** 19.3 (.03)
SES
Low SES 11.8 (.02) Ref 17.1 (.02) Ref 18.6 (.02) Ref 23.3(.03) Ref 27.6 (.03) Ref 24.9 (.03) Ref
Mid-SES 10.4 (.01) 11.7 (01)** * 16.0 (.01) 14.1 (01)***  ** 19.7 (.01)* 18.9 (.01)*
High SES 6.6 (.01)* 6.4 (01)**x  Akk 8.8 (.02)** * 11.5 (LO1)***  ** 10.3 (LO1)***  Hkx 12.7 (.02)*** kol
Pop. Density
Large MSA 8.3 (.01) Ref 14.1 (.02) Ref 14.9 (.02) Ref 16.3 (.01) Ref 19.7 (.02) Ref 18.5 (.02) Ref
Other MSA 9.9 (.01) 11.6 (.01) 14.5 (.01) 15.0 (.02) 17.1 (.01) 17.9 (.02)
Non-MSA 11.6 (01)* * 11.7 (.02) 16.7 (.03) 15.5 (.02) 21.6 (.02) 19.3 (.01)
Region
Northeast 9.4 (.01) Ref 10.5 (.02) Ref 15.8 (.02) Ref 17.0 (.01) Ref 16.0 (.03) Ref 15.5(.02) Ref
North Central ~ 10.7 (.01) 13.8 (.01) 12.5(.01) 13.6 (.02) 19.3 (.02) 17.7 (.02)
South 11.2 (.01) 12.8 (.01) 19.2 (.02) 17.5 (.02) 20.7 (.01) 19.3 (.01)
West 6.6 (.01) 9.5 (.01) 11.0 (.02)* * 12.2 (.02)* K 18.0 (.03) 20.5 (.03)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 1. Percent Overweight (BMI percentile > 85%) by Gender, Race/Ethnicity, and
Grade: 2001-2003
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Figure 2. Percent Overweight (BMI percentile > 85%): Levels and Trends by Gender,
Race/Ethnicity, and Grade
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Dietary Habits—Frequency of Eating Breakfast

Racial/ethnic differences. Among 8th, 10th, and 12th graders, larger percents of White
males and females, compared to Black and Hispanic males and females, reported eating
breakfast regularly (every day or nearly every day) across all study periods (see Tables 10, 11,
and 12; see also Figure 3 for a graphic representation of the results by gender, race/ethnicity, and
grade); almost all of these differences are statistically significant. (Differences between White
and Hispanic 12th-grade males narrowed to non-significance in the last two three-year intervals.)
Interestingly, while the percent of White and Black males who eat breakfast regularly has tended
to decline over time, there has been no such decline among females.

SESdifferences. The lowest proportion of males and females who eat breakfast regularly
is found among youth of low SES and the highest among youth of high SES across all years
among 8th, 10th, and 12th graders (see Tables 10, 11, and 12). Some of these differences are
quite striking: for example, in the most recent interval (2001-2003) the proportion of female
youth in all three grades who eat breakfast is about twice as high in the high SES groups as in the
low SES groups.

Population density and regional differences. No consistent differences in the percent of

youth who eat breakfast regularly are found among 8th-, 10th-, and 12th-grade male and female
students by population density or by region (see Tables 10, 11, and 12).
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Table 10. Eating Breakfast Regularly (Nearly Every Day or Every Day): Levels and Trends
by Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult* 1995-1997 Mult* 1998-2000 Mult? 2001-2003 Mult?
% (se) % (se) % (se) % (se)
Total Males 57.4 (.01) 58.1 (.01) 53.5(.01) 54.1 (.01)
Race/Ethnicity
White 61.2 (.01) Ref 61.3 (.01) Ref 56.7 (.01) Ref 58.0 (.01) Ref
Black 47.8 (.02)*F**  xxx 46.3 ((02)***  HxE 43.2 (.03)*** *rx 42.6 ((03)***  kxx
Hispanic 47.1 ([03)***  xx* S1.7 (02)***  ** 45.5 (.02)*** ** 437 (02)%**  kxx
SES
Low SES 49.2 (.02) Ref 49.5 (.02) Ref 43.3(.02) Ref 41.3 (.03) Ref
Mid-SES 55.6 (.01)* 57.1 (.01)*** ** 52.6 (.01)*** Hrx 51.8 (.01)** **
High SES 67.5 (.02)***  Hkx 67.0 (.02)%**  wxE 62.3 ((.02)*** ok 64.1 (L02)***  Akx
Pop. Density
Large MSA 56.7 (.01) Ref 54.9 (.01) Ref 53.7 (.02) Ref 51.9 (.02) Ref
Other MSA 57.4 (.02) 59.4 (.01)* 53.3(.02) 55.0 (.01)
Non-MSA 58.1(.02) 58.1(.01) 53.8(.03) 54.4 (.02)
Region
Northeast 58.8 (.03) Ref 61.0 (.02) Ref 55.4 (.02) Ref 54.7 (.01) Ref
North Central ~ 57.5 (.02) 54.8 (.02)* * 55.8 (.02) 52.3 (.02) *
South 54.5 (.01)* 57.4 (.01) 50.2 (.02) 52.7 (.02)
West 61.9 (.02) 61.7 (.02) 55.7 (.02) 59.3 (.03) *
Total Females 36.6 (.01) 37.7 (.01) 37.0 (.01) 37.4 (.01)
Race/Ethnicity
White 40.4 (.01) Ref 41.4 (.01) Ref 40.9 (.01) Ref 40.3 (.01) Ref
Black 28.3 (.02)***  xxx 28.3 ((03)***  HxE 26.7 (.02)*** *rx 28.3 (L02)***  *xx
Hispanic 25.1 ((03)***  k*kx 27.0 (02)***  xxx 28.4 ((.02)*** ** 31.2 (.03)*
SES
Low SES 26.4 (.02) Ref 25.8 (.02) Ref 27.0 (.02) Ref 24.7 (.02) Ref
Mid-SES 34.9 (01)***  *x* 35.6 (O1)***  Hxk 35.5 (01)*** * 35.4 (L01)***  Awx
High SES 49.9 (L02)***  kxx 53.0 (.02)%**  kxE 48.3 (.02)*** ok 51.4 (01)*** Ak
Pop. Density
Large MSA 38.1(.02) Ref 34.5(.02) Ref 38.4 (.01) Ref 36.7 (.02) Ref
Other MSA 35.0(.01) 38.9 (.02)* 35.9(.02) 38.1(.01)
Non-MSA 38.6 (.02) 38.1(.01) 37.8 (.02) 37.0 (.02)
Region
Northeast 37.8 (.02) Ref 40.1 (.02) Ref 41.8 (.02) Ref 39.7 (.02) Ref
North Central ~ 36.8 (.02) 35.7 (.02) 38.5(.02) 38.2(.02)
South 33.7 (.02) 37.2(.02) 33.3 ((02)*** * 33.9(.01)*
West 41.0 (.02) *x 39.5 (.03) 38.6 (.03) 41.2 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

*p < 0.05. **p < 0.01. ***p < 0.001.
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Table 11. Eating Breakfast Regularly (Nearly Every Day or Every Day): Levels and Trends
by Demographic Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult® 1995-1997 Mult® 1998-2000 Mult® 2001-2003 Mult®
% (se) % (se) % (se) % (se)
Total Males 49.8 (.01) 49.2 (.01) 44.6 (.01) 42.9 (.01)
Race/Ethnicity
White 52.5(.01) Ref 51.4 (.01) Ref 46.7 (.01) Ref 45.5(.01) Ref
Black 38.7 (.03)*** * 38.3 (.02)*** Hkx 36.9 (.02)*** Hokk 33.4 (.02)*** HoAk
Hispanic 36.2 (.03)*** wkx 41.0 (.02)*** o 38.4 (.02)*** * 37.7 (.02)***
SES
Low SES 40.2 (.02) Ref 35.1(.02) Ref 36.2 (.02) Ref 33.5(.02) Ref
Mid-SES 49.5 (.01)*** * 48.0 (.01)*** HAK 44.1 (.01)** ok 41.1 (.01)** ok
High SES 57.7 (.02)*** HoAk 59.8 (L01)*** HkH 53.0 (.02)*** HoAk 53.4 (.02)*** HoAk
Pop. Density
Large MSA 47.4 (.02) Ref 49.2 (.02) Ref 44.2 (.01) Ref 39.8 (.02) Ref
Other MSA 51.1 (.02) 48.8 (.01) 44.5 (.01) 44.2 (.01)
Non-MSA 48.7 (.02) 50.0 (.02) 45.1 (.02) 44.2 (.01) *
Region
Northeast 51.7 (.01) Ref 53.1(.01) Ref 47.8 (.02) Ref 47.4 (.03) Ref
North Central 54.4(.02) 47.7 (.02)* * 39.6 (.01)*** Ak 41.7 (.02) *
South 44.7 (.02)*** 47.3 (.01)** 45.0 (.01) 42.8 (.01)
West 49.1 (.02) 51.4 (.02) 48.0 (.02) * 40.7 (.02)*
Total Females 33.6 (.01) 32.1(.01) 31.4 (.01) 32.0 (.01)
Race/Ethnicity
White 36.0 (.01) Ref 34.6 (.01) Ref 34.0 (.01) Ref 34.8 (.01) Ref
Black 22.2 (L02)*** HoAk 20.5 (.02)*** Hkx 19.5 (L02)*** wokk 21.4 (L01)*** Hokk
Hispanic 27.6 (.02)** 24.8 (.02)*** * 28.1 (.01)*** 28.5 (.02)**
SES
Low SES 23.4 (.01) Ref 21.3 (.02) Ref 22.4 (.01) Ref 22.6 (.02) Ref
Mid-SES 32.8 (L01)*** oAk 31.1 (L01)*** HAK 29.5 (.01)*** Ak 30.3 (L01)*** oAk
High SES 46.1 (.01)*** HoAk 44.2 (.02)*** Hk 44.5 (.02)*** HoAk 44.1 (.02)*** HoAk
Pop. Density
Large MSA 33.0 (.02) Ref 34.0 (.02) Ref 32.5(.02) Ref 33.1(.01) Ref
Other MSA 33.7 (.01) 31.7 (.01) 31.2 (.01) 32.0(.01)
Non-MSA 33.7 (.01) 31.7 (.01) 30.5 (.02) 31.0 (.01)
Region
Northeast 35.9 (.01) Ref 38.1(.02) Ref 34.2 (.02) Ref 34.8 (.02) Ref
North Central 35.4 (.02) 32.3 (.02)* 30.8 (.02) 30.1 (.O1)* *
South 30.5 (.01)** 28.8 (.01)*** * 28.7 (.01)* 31.9 (.02)
West 33.9 (.01) 33.0 (.02)* 34.6 (.02) * 32.5(.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.
*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p < 0.05. **p < 0.01. ***p < 0.001.
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Table 12. Eating Breakfast Regularly (Nearly Every Day or Every Day): Levels and Trends by Demographic Subgroup,
12th Grade, 19862003

Grade 12
1986-1988 Mult* 1989-1991 Mult® 1992-1994 Mult® 1995-1997 Mult* 1998-2000  Mult* 2001-2003 Mult*
Characteristic % (se) % (se) % (se) % (se) % (se) % (se)
Total Males 38.6 (.01) 38.8 (.01) 40.1 (.01) 36.7 (.01) 33.1(.01) 31.9(.01)
Race/Ethnicity
White 40.9 (.01) Ref 40.3 (.01) Ref 42.7 (.01) Ref 39.4 (.01) Ref 34.6 (.02) Ref 33.8(.01) Ref
Black 23.4 ((03)***  kxx 33.1(.03) 29.8 (.04)** ok 26.4 (.03)** HE 25.7 (.03)** * 20.3 (.03)** *
Hispanic 28.7 (.04)** * 29.7 (.03)** * 29.3 (.04)** ok 25.4 (.04)** * 28.9 (.04) 29.8 (.03)
SES
Low SES 32.5(.02) Ref 34.4 (.02) Ref 31.3 (.03) Ref 27.7 (.03) Ref 27.3 (.04) Ref 23.7 (.03) Ref
Mid-SES 38.4 (.01)* 39.1 (.01) 40.4 (.01)** * 35.7 (01)* 31.4 (.02) 30.1 (.02)
High SES 45.4 (02)F**  ** 43.5 (.02)** * 46.1 (.03)** ** 44.4 (.02)k**  xx 41.0 (.03)** * 42.1 (.02)***  xx*
Pop. Density
Large MSA 37.3 (.02) Ref 39.5 (.02) Ref 40.0 (.02) Ref 34.9 (.02) Ref 35.1(.03) Ref 31.4 (.02) Ref
Other MSA 37.5(.01) 38.7 (.01) 38.7 (.02) 36.2 (.02) 33.5(.02) 32.1(.02)
Non-MSA 41.5(.02) 38.2(.02) 42.6 (.02) 39.1 (.03) 30.7 (.03) 32.1(.02)
Region
Northeast 40.2 (.03) Ref 40.0 (.03) Ref 38.0 (.03) Ref 38.8 (.02) Ref 31.6 (.02) Ref 30.1 (.02) Ref
North Central ~ 37.5 (.02) 36.0 (.02) 39.1(.02) 33.2(.02) 32.9 (.03) 32.6 (.02)
South 37.2(.02) 39.0 (.02) 42.1(.02) 38.4 (.02) 32.5(.02) 30.3 (.02)
West 41.2 (.02) 41.5(.02) 39.4 (.02) 37.2 (.03) 35.7 (.02) 35.6 (.02) *
Total Females 26.7 (.01) 27.9 (.01) 30.3 (.01) 28.0 (.01) 29.1 (.01) 27.7 (.01)
Race/Ethnicity
White 28.4 (.01) Ref 30.0 (.01) Ref 32.7 (.01) Ref 30.9 (.01) Ref 32.0(.01) Ref 30.4 (.01) Ref
Black 16.6 (02)*** ok 17.8 (.03)** ok 21.3 (.05)* 13.0 ((02)***  Hkx* 17.6 (02)%**  ** 17.8 ((02)*** ok
Hispanic 20.8 (.03)** 22.7 (.03)* 23.4 (.02)*** 22.2 (.03)** 22.6 (.03)* 22.3 (.03)* *
SES
Low SES 20.9 (.01) Ref 19.4 (.02) Ref 22.8 (.04) Ref 18.6 (.02) Ref 22.6 (.03) Ref 20.3 (.03) Ref
Mid-SES 26.1 (.01)** * 29.2 (01)**x ek 29.7 (.01) 26.9 (.01)** Hx 27.4(.01) 26.4 (.01)
High SES 36.5 ((02)¥**  HEx 33.7 ((02)**®  Akk 40.9 (.02)%**  xxx 37.8 (02)%**  kix 40.2 (03)***  ** 37.8 (03)***  *x
Pop. Density
Large MSA 27.2 (.02) Ref 28.3(.02) Ref 29.9 (.02) Ref 28.6 (.01) Ref 24.6 (.02) Ref 28.3 (.02) Ref
Other MSA 25.9 (.01) 26.5 (.02) 27.8 (.01) 27.1 (.02) 30.2 (.02)* * 28.3 (.01)
Non-MSA 27.8 (.02) 30.4 (.01) 34.6 (.03) 28.8 (.02) 31.7 (.02)* ** 26.1 (.02)
Region
Northeast 25.0 (.02) Ref 28.5 (.03) Ref 32.5(.03) Ref 32.1(.02) Ref 32.1 (.02) Ref 30.3 (.03) Ref
North Central ~ 26.8 (.01) 27.6 (.02) 30.8 (.02) 24.8 (.02)* * 30.5 (.03) 27.2(.02)
South 29.0 (.02) * 28.2 (.02) 28.9 (.02) 29.0 (.02) 25.9 (.02)* 26.1 (.02)
West 24.0 (.02) 27.1(.03) 30.7 (.02) 26.8 (.02) 30.8 (.03) 29.7 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.
*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 3. Eating Breakfast Regularly (Nearly Every Day or Every Day): Levelsand Trends
by Gender, Race/Ethnicity, and Grade
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Dietary Habits—Frequency of Eating Fruit

Racial/ethnic differences. Across all three grades and both genders, Whites have
consistently reported the highest rate of fruit consumption. For a graphic representation of these
results by gender, race/ethnicity, and grade, see Figure 4. The percent of males in 8th grade who
eat fruit regularly (nearly every day or every day) has not differed much according to their
racial/ethnic background until very recently, with Black and Hispanic youth less likely than
White youth to eat fruit regularly (see Table 13). On the other hand, the percent of Black and
Hispanic females in 8th grade who eat fruit regularly has consistently been quite a bit lower than
the percent of White females who do.

The lowest proportion of males and females in 10th grade who eat fruit regularly is found
among Black youth, followed by Hispanic youth (see Table 14). Among 12th graders, the lowest
proportion of youth who eat fruit regularly is generally found among Black males and females
(with exceptions in 1992—-1997, when Hispanic males were lowest), though these differences are
no longer statistically significant in the most recent years (2001-2003; see Table 15).

SES differences. There is an ordinal relationship between the percent of youth who eat
fruit and SES level among 8th- and 10th-grade males and females (see Tables 13—14). One
interesting finding is that the magnitude of the difference between high- and mid-SES youth is
larger than that of mid- and low-SES youth among 8th and 10th graders. Also, the proportion of
10th-grade males and females of low SES who eat fruit regularly is no longer different from that
of mid-SES males and females in the most recent period (2001-2003). In 12th grade, there are
greater proportions of high-SES males and females who eat fruit regularly than low- and mid-
SES youth across all the time periods (see Table 15).

Population density and regional differences. There are few consistent differences by
population density or by region in the percent of youth who eat fruit regularly among 8th- and
10th-grade males and females (see Tables 13 and 14); exceptions are the lower frequency of fruit
consumption found among 10th-grade females living in the South in the most recent years
(2001-2003; see Table 14). Among 12th graders, the lowest consumption of fruits tends to be
among males and females living in the South, though these differences are not statistically
significant in the most recent years (see Table 15).
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Table 13. Eating Fruit Regularly (Nearly Every Day or Every Day): Levels and Trends by
Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult? 1995-1997 Mult? 1998-2000 Mult* 2001-2003 Mult?
% (se) % (se) % (se) % (se)
Total Males 54.3(.01) 55.1(.01) 52.2(.01) 51.5(.01)
Race/Ethnicity
White 55.4(.01) Ref 55.6 (.01) Ref 52.9(.01) Ref 54.1 (.01) Ref
Black 52.1(.02) 53.0 (.02) 49.5 (.02) 42.6 (.03)***  **
Hispanic 50.6 (.03) 54.5 (.03) 50.8 (.03) 46.3 (.03)** *
SES
Low SES 44.2 (.02) Ref 50.1 (.02) Ref 44.6 (.02) Ref  40.0(.03) Ref
Mid-SES 52.3 (01)xxx  wx 53.1(.01) 50.9 (.02)* * 49.1 (1)
High SES 66.0 (01)***  kixx 64.8 (.02)***  kEx 61.3 (L02)***  *xx 63.9 (.02)%** ki
Pop. Density
Large MSA 56.7 (.02) Ref 55.7(.01) Ref 52.3(.01) Ref 51.0 (.02) Ref
Other MSA 54.9 (.01) 56.0 (.01) 53.8(.02) 53.0 (.01)
Non-MSA 51.2 (.03) 53.2(.02) 49.2 (.03) 50.0 (.02)
Region
Northeast 55.0 (.01) Ref 57.1(.02) Ref 56.5 (.02) Ref  52.4(.02) Ref
North Central ~ 54.5 (.02) 53.1(.01) 50.5 (.02)* 49.5 (.02)
South 51.1 (.02) 53.3(.02) 48.6 (.02)** 49.7 (.02)
West 59.8 (.02)* ok 59.9 (.02) 57.9 (.02) 58.3 (.01) *
Total Females 53.8 (.01) 53.7(.01) 51.4 (.01) 50.0 (.01)
Race/Ethnicity
White 56.8 (.01) Ref 56.7 (.01) Ref 54.0 (.01) Ref 51.7 (.01) Ref
Black 46.9 (.02)***  * 43.3 ((03)***  HkE 44.7 (.02)*** 44.6 (.02)**
Hispanic 44.6 (.02)***  ** 48.7 (.02)** * 44.9 (.02)*** 46.0 (.02)*
SES
Low SES 42.1(.02) Ref 43.4(.02) Ref 39.0 (.02) Ref  38.8(.02) Ref
Mid-SES 52.4 (01)**% k% S1.2 (01)***  wxx 50.2 ((01)***  kxx 47.9 (L01)*** ek
High SES 68.9 ((02)***  kkx 69.4 (.02)*** ki 64.9 (.02)***  Hxx 63.7 (JO2)***  *xx
Pop. Density
Large MSA 57.6 (.02) Ref 52.6 (.02) Ref 50.9 (.02) Ref 50.5 (.02) Ref
Other MSA 53.9(.01) 54.7 (.02) 53.1(.02) 50.3 (.02)
Non-MSA 50.4 (.02)* 52.8 (.02) 48.7 (.02) 49.0 (.02)
Region
Northeast 56.3 (.03) Ref 53.4 (.03) Ref 54.8 (.02) Ref  49.7(.03) Ref
North Central ~ 55.2 (.02) 51.5(.02) 52.1(.02) 50.6 (.02)
South 48.9 (.02)** 52.0 (.01) 46.6 (.01)***  * 47.4 (.02)
West 59.2 (.02) * 60.7 (.02)* ok 57.4 (.03) 54.7 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

*p < 0.05. **p < 0.01. ***p < 0.001.
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Table 14. Eating Fruit Regularly (Nearly Every Day or Every Day): Levels and Trends by
Demographic Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult? 1995-1997 Mult? 1998-2000 Mult? 2001-2003 Mult?
% (se) % (se) % (se) % (se)
Total Males 47.2 (.01) 47.2 (.01) 43.2 (.01) 41.4 (.01)
Race/Ethnicity
White 48.7 (.01) Ref 48.2 (.01) Ref 44.7 (.01) Ref 42.7 (.01) Ref
Black 41.7 (.02)* 42.0 (.02)** 38.1 (.02)** 35.3 (.02)* *
Hispanic 38.8 (.03)** * 43.4 (.02)* 38.7 (.03)* 40.5 (.02)
SES
Low SES 38.1(.02) Ref 33.6 (.02) Ref 34.1(.02) Ref 36.0 (.02) Ref
Mid-SES 45.7 (.01)** * 46.8 (.01 )***  kkx 40.6 (.01 )***  xx 38.8 (.01)
High SES 57.3 ((02)***  HEx 55.8 ((01)***  xxxE 55.8 ((02)***  kix 51.4 (02)**%  kkx
Pop. Density
Large MSA 46.3 (.02) Ref 49.4 (.02) Ref 43.1 (.02) Ref 41.3 (.01) Ref
Other MSA 49.4 (.01) 46.6 (.01) 44.3 (.02) 42.8 (.01)
Non-MSA 43.7 (.02) 46.9 (.02) 41.4 (.02) 38.7 (.02)
Region
Northeast 50.8 (.01) Ref 49.5 (.02) Ref 46.2 (.02) Ref 44.3 (.02) Ref
North Central 47.9 (.02) 46.1 (.02) 40.2 (.02)* * 41.2 (.02)
South 43.5 (.02)*** 45.0 (.01)* 40.6 (.02)* 39.6 (.01)
West 49.4 (.02) 51.6 (.02) 49.2 (.02) *E 42.5(.02)
Total Females 45.6 (.01) 46.6 (.01) 43.5(.01) 42.1 (.01)
Race/Ethnicity
White 47.7 (.01) Ref 48.0 (.01) Ref 45.4 (.01) Ref 44.3 (.01) Ref
Black 36.4 ((L02)*** Rk 38.7 (.02)*** 36.5 (.03)** * 34.9 ((02)***  *
Hispanic 40.7 (.03)* 44.1 (.02) 39.2 (.02)* * 37.8 (.02)**
SES
Low SES 34.6 (.02) Ref 35.2(.02) Ref 35.8(.02) Ref 35.9(.02) Ref
Mid-SES 44.0 (O )*** ok 452 (01)***x kk 41.2 (01)* 38.2(.01)
High SES 62.6 (01)***  Hkx 60.2 (L01)***  Hkx 56.6 (L02)¥**  kxx 57.0 (02)¥**  *k*
Pop. Density
Large MSA 49.9 (.02) Ref 50.8 (.02) Ref 47.1 (.02) Ref 43.8 (.02) Ref
Other MSA 46.8 (.01) 46.8 (.02) 44.0 (.02) 42.2 (.01)
Non-MSA 41.0 (.02)** *x 43.3 (.02)** 38.9 (O1)***  ** 40.0 (.02)
Region
Northeast 53.6 (.02) Ref 56.0 (.01) Ref 47.9 (.02) Ref 47.1 (.02) Ref
North Central 45.2 (.02)** Rk 46.6 (.02)%**  kkx 43.2 (.02) 42.4 (.01)
South 40.9 ((01)***  *x* 40.2 (01)***  kx 38.9 ((01)*** 38.4 (.02)** *
West 48.7 (.02) 51.3 (.03) 48.6 (.02) * 44.5 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p <0.05. **p <0.01. ***p < 0.001.
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Table 15. Eating Fruit Regularly (Nearly Every Day, or Every day): Levels and Trends by Demographic Subgroup, 12th Grade,

[43

1986-2003
Grade 12
1986-1988 Mult* 1989-1991 Mult® 1992-1994 Mult® 1995-1997 Mult* 1998-2000 Mult* 2001-2003 Mult*
Characteristic % (se) % (se) % (se) % (se) % (se) % (se)
Total Males 37.6 (.01) 36.9 (.01) 37.8 (.01) 36.5(.01) 35.4(.01) 34.2 (.01)
Race/Ethnicity
White 38.7 (.01) Ref 37.7 (.01) Ref 39.9 (.01) Ref 38.6 (.02) Ref 37.2(.01) Ref 35.6 (.01) Ref
Black 28.0 (L02)***  ** 30.5 (.03) 30.3 (.03)** * 28.3 (.03)** * 27.1 (.03)** * 28.2 (.04)
Hispanic 35.8(.04) 35.9(.03) 27.7 (.05)* 27.8 (.03)** 29.5 (.04) 30.0 (.03)
SES
Low SES 32.5(.02) Ref 31.5(.02) Ref 25.0 (.03) Ref 27.1 (.03) Ref 30.6 (.03) Ref 22.3 (.03) Ref
Mid-SES 36.9 (.01) 35.0 (.02) 38.1 (O1)***  ** 35.3 (.02)** * 33.2(.02) 31.8 (L01)** *
High SES 45.3 (.03)***  *kx* 47.7 (.02)** *kx 47.2 (.03)***  xxx 44.3 ((03)%** Rk 44.2 (.03)** ** 48.1 (.02)***  wxk
Pop. Density
Large MSA 39.7 (.02) Ref 34.7 (.02) Ref 36.9 (.02) Ref 36.2 (.02) Ref 37.5(.02) Ref 35.7 (.03) Ref
Other MSA 36.6 (.02) 39.3(.02) 38.7 (.02) 37.1(.02) 36.0 (.02) 35.0 (.01)
Non-MSA 37.3 (.03) 34.5(.02) 36.7 (.03) 35.9(.03) 32.8(.02) 31.3(.02)
Region
Northeast 44.2 (.02) Ref 33.4 (.03) Ref 41.5 (.02) Ref 40.9 (.02) Ref 32.2(.03) Ref 33.0 (.02) Ref
North Central ~ 36.2 (.02)** ** 38.6 (.03) 39.0 (.02) 38.7 (.03) 37.7 (.02) 36.6 (.02)
South 31.6 ((02)*** *xx 36.1(.02) 35.3 (.02)* 32.5 (.02)** * 33.4(.02) 31.0 (.02)
West 43.6 (.03) 39.4 (.02) 38.1(.02) 36.9 (.03) 38.6 (.04) 37.7 (.03)
Total Females 34.6 (.01) 34.5(.01) 40.3 (.01) 39.4 (.01) 35.2(.01) 34.8 (.01)
Race/Ethnicity
White 36.3 (.01) Ref 35.2(.01) Ref 422 (.01) Ref 41.1 (.01) Ref 37.1(.02) Ref 36.5(.01) Ref
Black 26.1 (02)***  * 28.3 (.02)* 28.6 (02)*** k¥ 32.1 (.03)** 27.2 (.03)** 28.7 (.03)*
Hispanic 26.5 (.03)** 36.4 (.04) 40.0 (.04) 35.3(.04) 32.0 (.03) 31.5(.04)
SES
Low SES 25.5(.02) Ref 27.7 (.03) Ref 37.0 (.03) Ref 27.1 (.02) Ref 26.9 (.03) Ref 28.3 (.03) Ref
Mid-SES 333 (01)** *E 343 (01)* *E 38.1(.01) 39.6 ((02)***  HEE 34.5 (.02)* 34.4 (.02)
High SES 51.6 ((02)¥**  xxx 45.6 (.03)***  kkx 52.8 ((02)¥** k¥ 48.5 (L02)%**  kk 45.6 ((03)***  kxx 41.4 (.02)** *x
Pop. Density
Large MSA 36.8 (.02) Ref 32.8 (.02) Ref 42.5(.02) Ref 41.9 (.02) Ref 36.5 (.03) Ref 37.4 (.02) Ref
Other MSA 34.7 (.02) 35.4(.02) 38.1(.02) 37.0 (.02) 36.2 (.02) 34.1 (.02)
Non-MSA 32.7 (.02) 34.1 (.02) 41.9 (.02) 41.2 (.03) 32.2(.03) 33.2(.02)
Region
Northeast 41.6 (.02) Ref 37.6 (.03) Ref 44.5 (.02) Ref 42.4 (.03) Ref 39.4 (.03) Ref 37.9 (.03) Ref
North Central ~ 34.3 (.02)** *E 33.7 (.03) 41.8 (.02) 39.8 (.02) 36.1 (.03) 33.6 (.02)
South 29.2 (.02)*** *E 31.4 (.01)* 35.2 (02)** * 36.6 (.02) 30.2 (.02)* 32.1(.02)
West 37.7 (.03) 38.6 (.02) 44.7 (.03) 42.0 (.03) 40.3 (.03) 39.8 (.03)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 4. Eating Fruit Regularly (Nearly Every Day or Every Day): Levelsand Trends by
Gender, Race/Ethnicity, and Grade
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Obesity and Lifestyle Habits

Dietary Habits—Frequency of Eating Vegetables

Racial/ethnic differences. Hispanic and Black males and females in 8th, 10th, and 12th
grades are less likely to eat vegetables regularly (nearly every day or every day) than White
youth across all years (see Tables 16, 17, and 18; see also Figure 5 for a graphic representation of
these results by gender, race/ethnicity, and grade). Hispanic youth tend to be lowest in the
proportion of youth who eat vegetables regularly among 8th and 10th graders, with no consistent
difference in 12th grade between Black and Hispanic youth.

SES differences. There is an ordinal relationship between the percent of youth who eat
vegetables and SES level among 8th-, 10th-, and 12th-grade males and females (see Tables 16,
17, and 18) across all years. Interestingly, the magnitude of the difference between high- and
mid-SES youth is either equal or larger than that of mid- and low-SES youth in 8th, 10th, and
12th grades.

Population density and regional differences. No significant differences in the proportion
of youth who eat vegetables regularly by population density is observed among 8th-, 10th-, and
12th-grade students (see Tables 16, 17, and 18). A few differences in the proportion of youth
who eat vegetables exist among regions. Specifically, a lower proportion of males in 8th grade
from the North Central and Southern regions eat vegetables regularly when compared to youth
living in the Northeast (see Table 16). Among 10th graders, males and females who live in the
North Central and Southern regions are less likely to eat vegetables regularly than youth who
live in the Northeast (see Table 17).

Among 12th-grade males, differences observed in the 1986—-1988 period in the proportion
of youth who eat vegetables by region no longer exist in the most recent years as a result of a
substantial decline in the percent of youth from the Northeast who report eating vegetables
regularly (see Table 18). Among females, there are no current differences as a function of region
or population density.
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Table 16. Eating Vegetables Regularly (Nearly Every Day or Every Day): Levels and

Trends by Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult? 1995-1997 Mult? 1998-2000 Mult® 2001-2003 Mult®
% (se) % (se) % (se) % (se)
Total Males 42.4 (.01) 442 (.01) 42.8 (.01) 44.3 (.01)
Race/Ethnicity
White 47.1 (.01) Ref 47.9 (.01) Ref 46.0 (.01) Ref 49.2 (.01) Ref
Black 31.2 ((02)¥**  Hkx 33.7 (03)***  xxx 35.8 (02)***  xxx 31.3 ((03)*** *kx
Hispanic 27.9 ((02)***  kxx 33.1 (02)***  xxx 30.9 (02)***  xxx 30.7 ((.02)*** *rx
SES
Low SES 28.7 (.03) Ref 34.9 (.02) Ref 34.0 (.02) Ref 31.3 (.03) Ref
Mid-SES 41.9 (.01)***  ** 43.3 ((01)***  x* 41.8 ((.01)** *K 43.4 (.01)*** ok
High SES 54.0 (02)¥**  Hkx 54.4 (02)***  xxE 52.2 (L02)¥**  kkx 55.2 ((.02)*** ok
Pop. Density
Large MSA 45.2 (.02) Ref 41.0 (.02) Ref 44.1 (.02) Ref 42.4 (.03) Ref
Other MSA 42.5(.01) 45.6 (.02) 42.2 (.02) 45.3 (.02)
Non-MSA 39.7 (.03) 44.0 (.02) 42.9 (.03) 44.4 (.02)
Region
Northeast 47.8 (.02) Ref 46.7 (.03) Ref 49.6 (.02) Ref 48.3 (.02) Ref
North Central ~ 42.6 (.02) 39.8 (.01)* *k 41.0 ((02)***  wEE 42.7 (.02) *
South 37.8 (.02)*** 43.6 (.02) 39.7 (02)%**  *x 43.3 (.02)
West 46.2 (.02) 49.6 (.02) * 45.7 (.03) 45.5 (.02)
Total Females 422 (.01) 42.0 (.01) 40.9 (.01) 39.0 (.01)
Race/Ethnicity
White 48.4 (.01) Ref 47.7 (.01) Ref 46.6 (.01) Ref 43.5(.01) Ref
Black 29.6 (.02)%**  Akx 27.5 ((02)**x  wAE 28.5 (.02)%**  kx 28.5 (.02)*** ok
Hispanic 21.6 (.02)%**  Akx 24.8 ((02)***  HAk 23.8 (.02)%** ki 24.9 (.02)*** ok
SES
Low SES 28.5 (.02) Ref 29.4 (.02) Ref 25.0 (.02) Ref 23.0 (.02) Ref
Mid-SES 40.9 (01)***  kxx 40.4 (O1)***  xxx 40.9 (.01)***  xxx 38.0 (.01)*** ok
High SES 59.1 (L02)*** ok 58.3 ((02)***  xxE 54.7 ((02)¥**  kkx 53.7 (.02)*** ok
Pop. Density
Large MSA 45.6 (.03) Ref 41.6 (.02) Ref 42.0 (.02) Ref 38.1(.02) Ref
Other MSA 41.9 (.02) 42.9 (.02) 41.7 (.02) 40.0 (.02)
Non-MSA 40.0 (.02) 40.7 (.02) 38.3 (.02) 38.3 (.02)
Region
Northeast 49.1 (.02) Ref 46.8 (.03) Ref 44.4 (.02) Ref 43.4(.02) Ref
North Central ~ 41.6 (.02)** 39.5 (.01)* *x 39.1(.02) 38.8 (.02)
South 37.9 (.02)*** 39.6 (.02) 38.2 (.02)* 36.0 (.02)*
West 45.1 (.03) 46.8 (.02) 46.0 (.03)* * 41.4 (.03)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 17. Eating Vegetables Regularly (Nearly Every Day or Every Day): Levels and

Trends by Demographic Subgroup, 10th Grade, 1993-2003

Obesity and Lifestyle Habits

Grade 10
Characteristic 1993-1994 Mult? 1995-1997 Mult® 1998-2000 Mult? 2001-2003 Mult®
% (se) % (se) % (se) % (se)
Total Males 41.8 (.01) 42.7 (.01) 38.4(.01) 36.6 (.01)
Race/Ethnicity
White 44.6 (.01) Ref 44.7 (.01) Ref 41.9 (.01) Ref 39.9 (.01) Ref
Black 33.9 ((02)***  xxx 33.6 (02)***  kkx 28.3 ((03)***  ** 27.3 ((02)*** ek
Hispanic 25.5 (02)***  xxx 34.0 (02)***  * 25.4 (02)F** ok 26.3 ([02)*** ok
SES
Low SES 29.7 (.02) Ref 27.6 (.02) Ref 25.2(.02) Ref 263 (.02) Ref
Mid-SES 40.3 (01)*F*x ek 41.3 (01w e 37.3 (01)*** sk 346 (0])kFE
High SES 54.2 (02)%#*  wxx 54.3 ((01)**% ke 49.6 (L02)%** ik 47.2 (L02)%** ke
Pop. Density
Large MSA 40.3 (.02) Ref 42.3(.02) Ref 37.1(.02) Ref 36.2 (.02) Ref
Other MSA 42.7 (.01) 43.3 (.01) 39.2 (.02) 38.1(.01)
Non-MSA 41.1 (.02) 41.7 (.02) 38.1(.02) 33.8(.02)
Region
Northeast 44.0 (.01) Ref 46.9 (.02) Ref 42.8 (.01) Ref  43.4(.02) Ref
North Central ~ 43.6 (.02) 38.9 (01 ok 34.9 (02)F*F*  EER 354 (0])F* o
South 383 (.01)** 41.6 (.01)** 37.5 (.02)* 36.5 (01)*
West 43.0 (.03) 46.7 (.03) 40.6 (.03) 31.7 (.02)*** *
Total Females 39.8 (.01) 40.5 (.01) 38.7 (.01) 35.8 (.01)
Race/Ethnicity
White 43.5(.01) Ref 43.5(.01) Ref 42.8 (.01) Ref 39.1 (.01) Ref
Black 25.4 ([02)*** ek 27.8 (02)***  kkx 28.5 (L03)***  Hkx 28.9 (.02)***  **
Hispanic 26.4 (02)***  xxx 30.3 ((03)***  kkx 24.9 (02)*** ok 24.7 ((01)*** ok
SES
Low SES 27.4(.02) Ref 27.9 (.02) Ref 26.2 (.02) Ref  24.6(.01) Ref
Mid-SES 38.6 (.01 )*** 40.0 (LOL)***  Hxx 37.5 (01)*** ke 33.9 ((01)*** s
High SES 56.1 (02)%**  xxx 53.2 ((01)¥*% ke 53.3 ((02)¥** ok 49.6 (.02)%**  kkk
Pop. Density
Large MSA 41.8 (.02) Ref 41.9 (.01) Ref 39.4 (.02) Ref 35.8(.02) Ref
Other MSA 40.4 (.01) 41.1 (.02) 38.6 (.02) 36.9 (.01)
Non-MSA 39.8 (.01) 38.5(.02) 38.1(.02) 33.5(.01)
Region
Northeast 50.7 (.02) Ref 49.8 (.02) Ref 443 (.02) Ref 424 (.02) Ref
North Central 37.8 (01)*** A 37.8 (O1)*#*  xxx 37.2 (01)** o 35.1 (L01)*x** s
South 35.9 (.01)***  * 37.3 ((01)***  xxx 36.4 (01)** 32.8 (01 )*x* ke
West 40.4 (.02)** 42.5 (.03) 39.5 (.03) 36.6 (.02)**

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

*p < 0.05. **p < 0.01. ***p < 0.001.
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Table 18. Eating Vegetables Regularly (Nearly Every Day or Every Day): Levels and Trends by Demographic Subgroup,
12th Grade, 19862003

Grade 12
1986-1988 Mult* 1989-1991 Mult® 1992-1994 Mult* 1995-1997 Mult* 1998-2000 Mult® 2001-2003 Mult®
Characteristic M (sdev) M (sdev) M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 38.0 (.01) 34.8 (.01) 36.2 (.01) 33.9 (.01) 32.5(.01) 32.8(.01)
Race/Ethnicity
White 39.9 (.01) Ref 36.0 (.01) Ref 39.6 (.01) Ref 36.8 (.01) Ref 35.5(.01) Ref 34.2 (.01) Ref
Black 28.6 (.03)***  ** 27.7 (.03)* ok 20.9 (.03)F**  AEkx 22.6 (.02)%** Ak 19.5 (.03)%**  Akx 28.1 (.03)
Hispanic 26.1 (.04)** * 29.6 (.03) 25.1 (.05)* * 20.6 (.03)***  kxx 22.2 (03)***x  kx 27.1 (.03)*
SES
Low SES 28.7 (.02) Ref 27.7 (.02) Ref 24.7 (.02) Ref 18.9 (.03) Ref 26.2 (.03) Ref 16.8 (.03) Ref
Mid SES 38.2 (01)***  ** 34.5 (01)** ** 35.8 (L01)** * 332 (01)*** ¥ 30.8 (.01) 314 (01)***  Hkx
High SES 47.6 (.02)%**  Akk 42.7 ((02)F*x  wAk 46.8 ((03)***  Akx 43.3 (L02)%**  AEx 40.7 (.03)*** ¥ 46.0 ((02)%**  Hkx
Pop. Density
Large MSA 38.9 (.02) Ref 36.1 (.03) Ref 38.6 (.02) Ref 31.7 (.02) Ref 32.4 (.02) Ref 35.8(.02) Ref
Other MSA 37.7 (.02) 36.2 (.02) 35.6 (.02) 35.6 (.02) 33.3(.02) 31.9 (.01)
Non-MSA 37.7 (.02) 31.0 (.02) 35.6 (.03) 32.9(.02) 31.4 (.02) 31.2(.02)
Region
Northeast 45.8 (.02) Ref 33.0 (.03) Ref 41.6 (.02) Ref 35.3(.02) Ref 31.9(.02) Ref 31.0 (.02) Ref
North Central ~ 33.8 (.02)*** Rk 33.0 (.03) 35.4(.02) * 32.7 (.03) 30.8 (.02) 32.2(.02)
South 35.4 (.02)*** ok 36.4 (.02) * 34.9 (.02)* 33.1(.02) 33.9 (.02) 32.6 (.02)
West 41.4 (.03) 36.3 (.02) 36.2 (.03) 35.9 (.03) 33.0 (.03) 35.6 (.03)
Total Females 34.7 (.01) 34.9 (.01) 35.4 (.01) 343 (.01) 33.3(.01) 31.4 (.01)
Race/Ethnicity
White 37.0 (.01) Ref 36.6 (.02) Ref 39.1 (.01) Ref 37.0 (.01) Ref 36.3(.01) Ref 34.7 (.01) Ref
Black 24.1 (03)***  kkx 26.6 (.03)** ** 19.1 (L03)***  **xx 23.9 (.02)***  ** 23.8 (.03)***  * 22.7 (.03)** **
Hispanic 22.3 (.04)** * 28.9 (.03)* 26.6 ((03)***  ** 24.6 (.03)** 23.1 (03)***  * 21.1 (.04)** *
SES
Low SES 28.0 (.02) Ref 26.9 (.02) Ref 27.7 (.03) Ref 19.1 (.02) Ref 24.3 (.03) Ref 18.6 (.03) Ref
Mid SES 329 (.01)* 35.0 (.02)** *k 34.1 (01)* 34.1 (O1)**x Ak 32.3 (.02)* 315 (01)*** %
High SES 51.2 (.02)** ok 45.9 ([03)***x  AkE 49.0 (.03)***  kxx 45.5 ([03)***  kxx 44.3 ((03)***  kkx 41.1 (02)%**  Hkk
Pop. Density
Large MSA 34.9 (.02) Ref 34.8 (.02) Ref 37.9 (.02) Ref 34.8 (.02) Ref 32.5(.02) Ref 31.6 (.02) Ref
Other MSA 35.5(.02) 34.6 (.02) 33.0 (.02) 31.5(.02) 343 (.01) 30.5(.01)
Non-MSA 33.2(.02) 35.5(.03) 37.0 (.02) 38.3(.02) 32.4 (.03) 32.6 (.02)
Region
Northeast 37.6 (.03) Ref 38.6 (.03) Ref 42.7(.03) Ref 35.9 (.02) Ref 40.2 (.02) Ref 32.0 (.03) Ref
North Central ~ 31.7 (.02) * 30.8 (.03) 33.3 (.02)* wx 33.1(.02) 33.2 (.02)* 31.0 (.02)
South 35.8(.02) 34.4 (.02) 31.7 (02)** * 35.0 (.02) 31.4 (.02)** 31.2(.01)
West 34.7 (.02) 38.6 (.02) 39.7 (.02) 32.9 (.03) 31.1 (.03)* 31.7 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.
*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 5. Eating Vegetables Regularly (Nearly Every Day or Every Day): Levelsand
Trends by Gender, Race/Ethnicity, and Grade
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Exercise Habits

Racial/ethnic differences. At 8th grade a smaller proportion of Hispanic and Black males
than White males exercised vigorously on a regular basis (nearly every day or every day) in the
1993-1994 years, but in subsequent years the differences are no longer statistically significant
(see Table 19; see also Figure 6 for a graphic representation of these results by gender,
race/ethnicity, and grade). Among 8th-grade females, the proportion of Hispanic and Black
females who exercise vigorously on a regular basis has consistently been considerably less than
the proportion of White females, across all the years. Among 10th-grade males there are no
consistent differences in the proportion of youth who exercise vigorously by racial/ethnic
backgrounds. Among females, Black females are less likely to exercise vigorously on a regular
basis than White females across all years (see Table 20).

Among 12th graders, there have been no consistent differences in the percent of males
who exercise vigorously on a regular basis by their racial/ethnic backgrounds; but Black females
have consistently reported getting less vigorous exercise than White females (see Table 21).

SES differences. The proportion of both males and females in 8th, 10th, and 12th grades
who exercise vigorously on a regular basis is significantly higher in the mid- and high-SES strata
than in the low-SES stratum (see Tables 19, 20, and 21). For females, in particular, these social
class differences are quite large.

Population density and regional differences. There are no consistent differences or
patterns by population density in the proportion of youth who exercise vigorously on a regular
basis (see Tables 19, 20, and 21). There is a tendency for females in the South to be lowest in
frequency of vigorous exercise, but this association is rarely significant in the multivariate
context.
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Table 19. Frequent Vigorous Exercise (Nearly Every Day or Every Day): Levels and Trends
by Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult? 1995-1997 Mult? 1998-2000 Mult* 2001-2003 Mult®
% (se) % (se) % (se) % (se)
Total Males 60.8 (.01) 60.4 (.01) 60.5 (.01) 60.1 (.01)
Race/Ethnicity
White 63.0 (.01) Ref 60.8 (.01) Ref 61.2 (.01) Ref 61.2 (.01) Ref
Black 53.9 (02)***  Hkkx 60.3 (.03) 58.6 (.03) 58.1(.03)
Hispanic 56.1 (.03)* 57.8(0.2) 58.2 (.02) 56.3 (.02)*
SES
Low SES 55.6 (.02) Ref 54.9 (.02) Ref 53.2 (.02) Ref 50.2 (.02) Ref
Mid-SES 59.3 (.01) 60.8 (.01)** *E 60.0 (.01)* * 61.2 (.01)***  Hkx
High SES 68.2 (O1)***  Hkx 65.4 (02)%**  Hkk 67.2 (01)***  FxE 65.9 ((02)***  xxx
Pop. Density
Large MSA 63.0 (.02) Ref 61.5(.01) Ref 60.1 (.01) Ref 60.8 (.01) Ref
Other MSA 59.8 (.01) 60.3 (.01) 61.7 (.01) 61.2 (.01)
Non-MSA 60.8 (.02) 59.6 (.02) 58.5 (.02) 57.6 (.02)
Region
Northeast 61.3 (.03) Ref 62.4 (.02) Ref 60.9 (.02) Ref 57.7 (.02) Ref
North Central ~ 62.9 (.01) 59.0 (.01) 60.4 (.01) 59.9 (.02)
South 59.0 (.02) 60.7 (.01) 59.8 (.01) 61.0 (.01)
West 60.8 (.02) 60.0 (.02) 61.5(.02) 60.8 (.01)
Total Females 48.1 (.01) 49.0 (.01) 48.1 (.01) 49.2 (.01)
Race/Ethnicity
White 52.5(.01) Ref 53.5(.01) Ref 53.0 (.01) Ref 53.0(.01) Ref
Black 36.8 (.02)*H*  HAx 35.3 (.02)F**x  wAk 33.7 ((02)*H*  kxE 38.6 (.02)%** kX
Hispanic 37.8 (.02)%**  Hkx 39.1 (.03)%**  x* 38.0 (.02)*H*  wHk 38.9 (.03)F**  kx
SES
Low SES 38.4 (.02) Ref 38.7 (.02) Ref 35.4 (.02) Ref 36.9 (.02) Ref
Mid-SES 48.1 (01)***  kxx 48.0 (.01 )***  kkx 49.2 (0)*** ok 49.0 (.01)***  xxx
High SES 59.3 (02)***  Hkx 63.5 (01)***  Hkx 57.2 (02)***  wEE 59.1 (02)***  xxx
Pop. Density
Large MSA 48.2 (.02) Ref 48.1 (.02) Ref 45.4 (.02) Ref 46.2 (.02) Ref
Other MSA 47.9 (.01) 49.4 (.01) 49.1 (.01) 49.6 (.02)
Non-MSA 48.4 (.02) 49.0 (.02) 48.9 (.02) 51.6 (.02)
Region Ref Ref Ref Ref
Northeast 50.1 (.02) 52.6 (.02) 51.2 (.02) 47.5 (.03)
North Central ~ 48.3 (.02) 48.5 (.02) 50.1 (.02) 53.2(.02)
South 46.2 (.02) 47.5 (.02) 43.7 (01 )*** 46.3 (.02)
West 49.9 (.01) 50.0 (.02) 51.8 (.02) 50.5 (.03)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the

first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 20. Frequent Vigorous Exercise (Nearly Every Day or Every Day): Levels and Trends
by Demographic Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult* 1995-1997 Mult® 1998-2000 Mult? 2001-2003 Mult®
% (se) % (se) % (se) % (se)
Total Males 59.3(.01) 57.5(.01) 54.5(.01) 52.7 (.01)
Race/Ethnicity
White 59.3 (.01) Ref 57.1(.01) Ref 53.9(.01) Ref 52.9(.01) Ref
Black 59.3 (.03) 59.1 (.02) 57.8 (.03) * 55.3(.02)
Hispanic 59.8 (.03) 59.2 (.02) 55.1(.03) 48.6 (.02)*
SES
Low SES 52.3 (.02) Ref 48.0 (.02) Ref 46.3 (.03) Ref 46.5 (.02) Ref
Mid-SES 59.2 (.01)** ok 57.8 (O1)***  Hkx 53.9 (.01)** Rk 52.1(.01)* *
High SES 64.8 (01)***  kkx 62.2 ((02)%**  Hkx 62.2 (01)***  Hkx 58.8 (02)***  xxE
Pop. Density
Large MSA 60.1 (.02) Ref 61.0 (.02) Ref 52.8 (.02) Ref 53.0 (.01) Ref
Other MSA 59.8 (.01) 57.0 (.01) 55.4(.01) 53.5(.01)
Non-MSA 57.9 (.02) 56.0 (.02)* 54.5(.02) 50.8 (.02)
Region
Northeast 57.4 (.02) Ref 61.0 (.02) Ref 53.3(.02) Ref 53.7 (.02) Ref
North Central ~ 59.6 (.01) 53.5 (01)***  Akx 53.2(.02) 52.8 (.01)
South 57.7 (.02) 56.5 (.01)** 54.7 (.02) 52.5(.01)
West 63.8 (.02)* * 62.5(.01) 57.0 (.02) * 52.0 (.02)
Total Females 40.5 (.01) 41.9 (.01) 39.8 (.01) 40.7 (.01)
Race/Ethnicity
White 42.3 (.01) Ref 43.3(.01) Ref 41.6 (.01) Ref 42.2 (.01) Ref
Black 31.5 ((03)***  Hk* 32.5 ([02)¥#* Rk 30.2 ((02)***  ** 34.1 (02)***  **
Hispanic 36.3 (.02)* 40.5 (.02) 39.4 (.02) 39.3(.02)
SES
Low SES 30.0 (.01) Ref 30.1 (.02) Ref 32.0 (.02) Ref 30.3 (.02) Ref
Mid-SES 40.3 (01)***  xxx 41.0 (O1)***  kxx 37.5 (01)* * 39.5 (O1)***  xxxE
High SES S1.4 (01)***  kx 54.0 (O1)***  Hkx 53.3 (02)%**  Hkx 52.1 (O1)***  xx*
Pop. Density
Large MSA 43.5(.02) Ref 44.6 (.02) Ref 40.1 (.02) Ref 43.2 (.01) Ref
Other MSA 39.7 (.01) * 41.3 (.02) 41.1 (.01) 41.0 (.01)
Non-MSA 40.0 (.02) 41.0 (.02) 37.2(.02) 37.1 (.02)** *
Region
Northeast 41.9 (.03) Ref 48.2 (.02) Ref 42.5(.02) Ref 41.2 (.01) Ref
North Central ~ 41.4 (.02) 38.1 ((02)***  Hkx 39.3(.02) 41.1 (.01)
South 36.2 (.02) 37.8 (O1)***  Hkx 36.0 (.02)* 38.6 (.01)
West 45.9 (.02) 50.1 (.01) 45.4 (.02) ** 43.8 (.02) *

NOTE: In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in
the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

*p <0.05. **p <0.01. ***p < 0.001.
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Table 21. Frequent Vigorous Exercise (Nearly Every Day or Every Day): Levels and Trends by Demographic Subgroup,
12th Grade, 19862003

Grade 12
1986-1988 Mult” 1989-1991 Mult” 1992-1994 Mult* 1995-1997 Mult” 1998-2000 Mult” 2001-2003 Mult*
Characteristic % (se) % (se) % (se) % (se) % (se) % (se)
Total Males 45.4 (.01) 45.2(.01) 46.7 (.01) 43.6 (.01) 41.7 (.01) 43.1(.01)
Race/Ethnicity
White 45.1 (.01) Ref 452 (.01) Ref 46.6 (.01) Ref 442 (.01) Ref 41.7 (.01) Ref 42.6 (.02) Ref
Black 45.0 (.03) 46.2 (.04) 52.1 (.05) 43.0 (.03) 41.8 (.03) 46.6 (.05)
Hispanic 50.9 (.04) HE 44.5 (.04) 40.9 (.04) 39.3 (.04) 42.1(.05) 43.1 (.04)
SES
Low SES 38.7 (.02) Ref 41.0 (.03) Ref 36.8 (.02) Ref 35.7 (.03) Ref 37.3 (.04) Ref 33.0 (.03) Ref
Mid-SES 44.6 (.01)* * 442 (.01) 47.9 (01)***  xxx 44.0 (.01)* * 40.7 (.01) 43.3 (.02)** **
High SES 54.8 (02)***  xxx 52.6 (.03)** ** 50.9 (L02)¥**  kk* 45.9 (.02)* * 46.7 (.02)* * 48.5 (.02)***  xx%E
Pop. Density
Large MSA 45.4 (.02) Ref 44.8 (.02) Ref 47.5 (.02) Ref 45.2 (.02) Ref 43.0 (.02) Ref 44.8 (.02) Ref
Other MSA 45.5(.02) 46.8 (.02) 45.2 (.01) 43.1(.02) 41.9 (.02) 42.6 (.02)
Non-MSA 45.4(.02) 42.6 (.03) 48.6 (.03) 43.1(.02) 40.3 (.03) 42.3 (.03)
Region
Northeast 49.4 (.03) Ref 45.9 (.03) Ref 52.6 (.03) Ref 45.4 (.02) Ref 40.2 (.03) Ref 40.4 (.01) Ref
North Central 42.4 (01)* * 43.3 (.02) 44.9 (.02)** * 42.9 (.02) 41.1 (.02) 44.6 (.03)
South 43.6 (.02) 44.4 (.02) 45.8 (.03) 42.5(.02) 41.0 (.02) 40.9 (.02)
West 49.4 (.02) 49.1 (.03) 47.0 (.02) 45.4 (.02) 45.2 (.02) 47.4 (.02)* *
Total Females 25.7 (.01) 25.6 (.01) 27.0 (.01) 27.3(.01) 26.9 (.01) 27.3 (.01)
Race/Ethnicity
White 26.9 (.01) Ref 26.9 (.01) Ref 28.9 (.01) Ref 28.8 (.01) Ref 29.2 (.01) Ref 30.1 (.01) Ref
Black 17.7 (.02)** 16.5 (.02)*** &% 18.1 (.02)***  ** 17.9 (.02)***  *%* 17.7 ((02)*** &% 18.0 (.02)***  **
Hispanic 24.3 (.03) 26.1 (.04) 23.6 (.03) 27.1 (.03) 22.7 (.03) 20.6 (.03)**
SES
Low SES 18.4 (.02) Ref 17.3 (.02) Ref 17.3 (.02) Ref 17.3 (.02) Ref 19.1 (.02) Ref 16.1 (.03) Ref
Mid-SES 26.8 (01)***  xxx 26.4 (01)***  *x* 26.1 (01)***  ** 27.1 ([02)***  xx* 26.5 (.02)** 28.1 (.01)** **
High SES 31.3 (02)***  xxx 34.1 (02)%** k¥ 40.5 (02)***  xxx 35.0 (03)***  k*xx 34.5 (L02)¥**  ** 33.6 (02)%** k¥
Pop. Density
Large MSA 25.1 (.01) Ref 27.7 (.02) Ref 31.0 (.01) Ref 26.6 (.03) Ref 27.2 (.02) Ref 28.4 (.02) Ref
Other MSA 25.4 (.01) 25.6 (.01) 25.2 (.01)** * 27.0 (.02) 29.5 (.02) 24.7 (.02) *
Non-MSA 26.8 (.02) 23.9 (.02) 26.8 (.02) 28.4 (.03) 22.2 (.03) 30.5 (.03)
Region
Northeast 28.5(.03) Ref 27.4 (.03) Ref 31.8(.02) Ref 30.7 (.03) Ref 31.5(.03) Ref 27.7 (.02) Ref
North Central 27.3 (.02) 26.2 (.02) 28.2 (.02) 25.3(.03) 28.6 (.03) 31.0 (.03)
South 20.5 (.02)** * 21.3 (01)* 23.6 (.02)** * 26.8 (.02) 23.0 (.02)** 24.2 (.02)
West 29.9 (.02) 31.1 (.02) 27.7(.02) 28.3 (.02) 28.4 (.03) 27.4 (.03)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 6. Frequent Vigorous Exercise (Nearly Every Day or Every Day): Levelsand
Trends by Gender, Race/Ethnicity, and Grade
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Sleeping Habits

Racial/ethnic differences. At 8th grade, a smaller proportion of Hispanic and Black males
than White males got at least seven hours of sleep on a regular basis (nearly every day or every
day) in the 1993—-1994 years, but since then the differences have not been statistically significant
(see Table 22; see also Figure 7 for a graphic representation of these results by gender,
race/ethnicity, and grade). One exception is in the 2001-2003 years, when Hispanic males were
less likely to get sufficient sleep than White males. There was a lower proportion of Hispanic
females who got sufficient sleep in the early and mid-1990s, but these differences became
nonsignificant in the more recent periods.

Among 10th graders, some racial/ethnic differences in the frequency of getting at least
seven hours of sleep is observed in the most recent years, when there has been a greater
proportion of Hispanic and Black females getting sufficient sleep than White females (see Table
23).

Among 12th graders there are no racial/ethnic differences in the proportion of youth who
get at least seven hours of sleep, the exception being the larger proportion of Black females in
the 1992—-1994 period but not in the more recent years (see Table 24). Perhaps a more interesting
finding is the substantial decrease in the percent of all youth who get at least seven hours of sleep
on a regular basis; this occurred for both genders in all three grades, as well as across all three
racial/ethnic groups.

In sum, this lifestyle factor does not differ much by race/ethnicity; and the fact that all
three groups are showing declines in their overall amount of sleep suggests that cultural-wide
influences are at work here.

SES differences. The proportion of 8th- and 10th-grade males and females of mid- and
high-SES levels who get at least seven hours of sleep on a regular basis is significantly higher
than the proportion of low-SES youth who do so (see Tables 22 and 23). However, among 10th-
grade females, there are no significant differences associated with SES from the mid-1990s
through the most recent years (see Table 23). Among 12th graders, differences in the proportion
of youth who get at least seven hours of sleep are observed mostly between high- and low-SES
youth and not between mid- and low-SES youth (see Table 24).

Population density and regional differences. Among 12th graders, and also among 10th-
grade males, the proportion who get at least seven hours of sleep tends to be highest in the non-
MSA areas, though the differences are often not statistically significant (see Tables 22, 23, and
24). There are some small regional differences but no consistent patterns over time.
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Table 22. Getting Seven Hours of Sleep Regularly (Nearly Every Day or Every Day):

Levels and Trends by Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult* 1995-1997 Mult* 1998-2000 Mult® 2001-2003 Mult*
% (se) % (se) % (se) % (se)
Total Males 68.5 (.01) 68.6 (.01) 63.2 (.01) 62.9 (.01)
Race/Ethnicity
White 71.0 (.01) Ref 69.5 (.01) Ref 64.2 (.01) Ref 64.6 (.01) Ref
Black 63.4 (02)%**  xx%k 66.9 (.02) 60.8 (.02) 60.4 (.02)
Hispanic 59.6 (.03)¥**  kxx 65.3 (.03) 60.0 (.02) 55.8 ((02)¥** Rk
SES
Low SES 62.8 (.02) Ref 65.9 (.02) Ref 57.6 (.02) Ref 57.0 (.03) Ref
Mid-SES 67.8 (.01)* 69.8 (.01) 64.1 (01)* * 62.9 (.01)*
High SES T4.7 (O1)***  wEE 69.4 (.01) 66.8 (.01)** *E 66.1 (01)***  *
Pop. Density
Large MSA 67.5(.02) Ref 68.9 (.02) Ref 63.9 (.01) Ref 62.0 (.02) Ref
Other MSA 68.5 (.01) 67.8 (.01) 62.1(.01) 63.3 (.01)
Non-MSA 69.2 (.02) 69.8 (.02) 64.6 (.01) 62.9 (.02)
Region
Northeast 68.8 (.02) Ref 72.1 (.01) Ref 60.9 (.02) Ref 61.0 (.02) Ref
North Central ~ 71.6 (.01) 66.7 (.02)* *E 66.0 (.01)* * 64.3 (.02)
South 65.5(.01) 66.9 (.02)* * 62.5(.01) 61.7 (.01)
West 69.7 (.02) 71.8 (.02) 63.2 (.02) 65.1 (.02)
Total Females 60.7 (.01) 59.7 (.01) 56.3 (.01) 54.8 (.01)
Race/Ethnicity
White 62.4 (.01) Ref 61.2 (.01) Ref 57.3 (.01) Ref 55.1(.01) Ref
Black 58.5 (.02)* 58.1 (.02) 53.8 (.02) 56.1 (.02)
Hispanic 52.6 (.03)** * 51.6 (.02)*H*  Hdx 54.1 (.02) 51.4 (.03)
SES
Low SES 56.1 (.02) Ref 54.3 (.02) Ref 52.0 (.02) Ref 49.4 (.02) Ref
Mid-SES 61.7 (01)* 58.8 (.01)* 55.9(.01) 54.1 (.01)*
High SES 63.4 (.01)** * 67.2 (02)¥**  Hk* 60.2 (.02)** * 60.7 (02)%**  kxx
Pop. Density
Large MSA 63.3 (.01) Ref 59.1 (.01) Ref 54.9 (.02) Ref 55.7 (.01) Ref
Other MSA 57.7 (01)***  Hkx 59.4 (.01) 56.5 (.01) 53.6 (.01)
Non-MSA 64.9 (.02) 60.5 (.01) 57.3 (.02) 55.9 (.02)
Region Ref Ref Ref Ref
Northeast 59.6 (.01) 61.7 (.02) 58.9 (.02) 55.4 (.02)
North Central ~ 60.9 (.02) 58.9 (.02) 55.6 (.01) 52.9(.01)
South 60.1 (.01) 58.4 (.01) 55.8 (.02) 54.3 (.01)
West 62.6 (.02) * 61.9 (.02) 56.1 (.02) 58.1 (.02)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 23. Getting Seven Hours of Sleep Regularly (Nearly Every Day or Every Day):

Obesity and Lifestyle Habits

Levels and Trends by Demographic Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult* 1995-1997 Mult® 1998-2000 Mult® 2001-2003 Mult®
% (se) % (se) % (se) % (se)
Total Males 57.1 (.01) 55.6 (.01) 50.5 (.01) 48.5 (.01)
Race/Ethnicity
White 57.3 (.01) Ref 56.0 (.01) Ref 50.5 (.01) Ref 48.3 (.01) Ref
Black 55.6 (.03) 51.5 (.02)* 48.1 (.03) 50.0 (.02)
Hispanic 56.1 (.03) 56.6 (.02) 52.9 (.03) 48.5(.02)
SES
Low SES 52.6 (.02) Ref 48.7 (.02) Ref 47.8 (.02) Ref 44.7 (.02) Ref
Mid-SES 57.2 (.01)* * 56.5 (01)***  kxk 50.2 (.01) 48.6 (.01)
High SES 59.5 (.01)** *ok 57.9 ((01)***  kxk 53.4 (.02)* Hokk 50.3 (.02) *
Pop. Density
Large MSA 53.8 (.02) Ref 55.6 (.02) Ref 47.1 (.02) Ref 46.6 (.02) Ref
Other MSA 57.2 (.01) 54.8 (.01) 51.1(.02) * 48.6 (.01)
Non-MSA 58.7 (.02) 57.6 (.02) * 52.7 (.02)* *k 50.7 (.01)
Region
Northeast 56.4 (.02) Ref 57.7(.01) Ref 48.3 (.01) Ref 48.1 (.01) Ref
North Central  57.7 (.01) S1.5 (01)***  kxk 48.8 (.02) 45.3 (.01) *
South 55.3(.02) 54.3 (.01) 49.7 (.02) 50.3 (.02)
West 59.6 (.02) 63.4 (.02)* * 56.3 (.02)** *ok 50.2 (.02)
Total Females 45.8 (.01) 42.8 (.01) 39.2 (.01) 37.4 (.01)
Race/Ethnicity
White 45.4 (.01) Ref 42.3 (.01) Ref 37.9 (.01) Ref 35.9 (.01) Ref
Black 48.4 (.02) 45.0 (.02) 40.5 (.02) * 42.5 (L02)***  wEE
Hispanic 46.1 (.02) 44.5 (.02) 45.7 (.02)*** Hokk 40.0 (.03)
SES
Low SES 43.7 (.02) Ref 42.1 (.01) Ref 39.5(.02) Ref 37.8 (.02) Ref
Mid-SES 45.4(.01) 42.1 (.01) 38.4 (.01) 36.8 (.01)
High SES 49.0 (.01)* ** 44.4 (.01) 40.6 (.02) * 38.7 (.02)
Pop. Density
Large MSA 44.6 (.01) Ref 41.5(.02) Ref 36.4 (.02) Ref 36.0 (.02) Ref
Other MSA 44.0 (.01) 42.2 (.01) 38.8 (.02) 38.1(.01) *
Non-MSA 50.1 (.02)* *ok 448 (.01) ok 42.8 (.02)** HoAk 37.6 (.01) *ok
Region
Northeast 47.4 (.03) Ref 45.4 (.01) Ref 35.8 (.02) Ref 37.8 (.02) Ref
North Central  44.5 (.01) 41.3 (.01)* * 38.8 (.02) 35.1(.02)
South 45.2 (.02) 41.2 (.01)* *k 38.3(.02) 36.3 (.01)
West 47.8 (.01) 45.8 (.02) 45.1 (.02)*** *ok 42.9 (.02)*

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 24. Getting Seven Hours of Sleep Regularly (Nearly Every Day or Every Day): Levels and Trends by Demographic
Subgroup, 12th Grade, 1986-2003

0S

Grade 12
1986-1988 Mult* 1989-1991 Mult* 1992-1994 Mult* 1995-1997 Mult” 1998-2000 Mult* 2001-2003 Mult”
Characteristic % (se) % (se) % (se) % (se) % (se) % (se)
Total Males 443 (.01) 42.4(.01) 42.8 (.01) 37.8 (.01) 35.2 (.01) 34.2 (.01)

Race/Ethnicity

White 44.2 (.01) Ref 42.1(.01) Ref 43.4(.01) Ref 38.4 (.01) Ref 35.6 (.01) Ref 33.7(.01) Ref

Black 43.2 (.03) 46.0 (.03) 44.5 (.03) 33.9 (.04) 32.8 (.03) 39.5 (.04)

Hispanic 46.3 (.04) 41.5 (.03) 35.6 (.05) 36.1 (.04) 34.5 (.04) 32.5(.03)
SES

Low SES 41.8 (.02) Ref 41.6 (.03) Ref 41.4 (.03) Ref 37.2 (.03) Ref 32.2(.03) Ref 33.4 (.03) Ref

Mid-SES 43.5(.01) 41.7 (.01) 43.5(.02) 37.5(.02) 34.6 (.02) 31.3(.02)

High SES 49.9 (.02)* ** 45.7 (.03) 43.5(.03) 39.6 (.02) 38.2 (.02) 41.6 (.02)* *
Pop. Density

Large MSA 42.3 (.02) Ref 39.7 (.02) Ref 40.4 (.02) Ref 34.2 (.02) Ref 36.5 (.02) Ref 32.9 (.01) Ref

Other MSA 43.3(.02) 43.0 (.02) 41.2 (.02) 37.3 (.02) 33.2 (.02) 33.1(.02)

Non-MSA 47.5 (.02) * 43.5(.03) 47.3 (.03)* * 41.4 (.02)* * 37.3 (.03) 37.2(.02) *E
Region

Northeast 44.9 (.02) Ref 39.2 (.02) Ref 47.6 (.04) Ref 37.3 (.03) Ref 35.2(.03) Ref 30.0 (.03) Ref

North Central ~ 41.0 (.02) 42.3 (.03) 40.8 (.02) 36.0 (.02) 36.4 (.02) 31.8 (.02)

South 44.8 (.02) 42.0 (.02) 42.8 (.02) 38.0 (.01) 30.9 (.02) 36.1 (.02)

West 47.9 (.02) 46.2 (.02)* * 42.8 (.03) 40.5 (.03) 41.6 (.03) 37.7 (.02)* HE

Total Females 36.4 (.01) 34.8 (.01) 33.1(.01) 30.4 (.01) 27.5(.01) 24.0 (.01)

Race/Ethnicity

White 35.8 (.01) Ref 33.7 (.01) Ref 32.0 (.01) Ref 30.1 (.01) Ref 26.7 (.01) Ref 24.6 (.01) Ref

Black 41.2 (.03) * 38.4 (.02) 42.2 (.03)** ok 29.4 (.03) 31.5(.03) * 23.4 (.03)

Hispanic 35.3 (.03) 41.5 (.03)* * 30.8 (.03) 34.7 (.03) 28.2 (.03) 20.9 (.02)
SES

Low SES 36.6 (.02) Ref 33.7 (.02) Ref 35.0 (.03) Ref 30.8 (.03) Ref 27.3 (.02) Ref 21.5(.03) Ref

Mid-SES 36.5(.01) 34.7 (.01) 33.5(.01) 29.6 (.01) 26.2 (.02) 22.8 (.01)

High SES 35.5(.02) 37.8 (.02) * 30.1 (.02) 32.2 (.02)** 32.5(.02) * 29.6 (.02)* *
Pop. Density

Large MSA 34.2 (.02) Ref 32.5(.02) Ref 29.9 (.01) Ref 26.0 (.02) Ref 25.6 (.03) Ref 22.7 (.03) Ref

Other MSA 33.8(.01) 35.3(.02) 30.9 (.01) 30.4 (.02) * 27.2 (.01) 21.6 (.01)

Non-MSA 42.6 (.02)** ok 35.8 (.02) 39.3 (.02)** *K 34.4 (.02) Hokk 30.0 (.03) 29.2 (.02) *
Region

Northeast 39.3 (.03) Ref 33.5(.02) Ref 30.6 (.02) Ref 33.4(.02) Ref 24.9 (.03) Ref 21.0 (.03) Ref

North Central ~ 35.7 (.01) 32.0 (.02) 32.3(.02) 29.0 (.02) 30.1 (.03) 24.1 (.02)

South 35.3(.02) * 37.6 (.01) 34.3 (.02) 29.5 (.02) 26.8 (.02) 23.1(.02)

West 36.1 (.03) 35.7 (.03) 34.3 (.02) 32.1 (.02) 27.8 (.03) 28.7 (.02)* *

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.
*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Obesity and Lifestyle Habits

Figure 7. Getting Seven Hours of Sleep Regularly (Nearly Every Day or Every Day) by
Gender, Race/Ethnicity, and Grade
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Obesity and Lifestyle Habits

Television Viewing on Weekdays (Monday—Friday)

Racial/ethnic differences. On average, Black and Hispanic males and females in 8th,
10th, and 12th grades watch more television on weekdays than White youth across all years, with
Black youth having the highest mean hours of TV viewing (see Tables 25, 26, and 27; see also
Figure 8 for a graphic representation of these results by gender, race/ethnicity, and grade). Some
of the differences are quite substantial: for example, in 2001-2003, White 12th-grade males
watch about 9.5 hours per week (Monday—Friday), compared to 15.3 hours for Black 12th-grade
males.

SES differences. TV viewing consistently has been negatively and ordinally correlated
with SES at all three grade levels at least as far back as when data were first available (i.e., the
early 1990s for 8th and 10th graders and the mid-1980s for 12th graders; see Tables 25, 26, and
27). The differences are quite large in 8th and 10th grades. An exception is the lack of significant
differences (in the multivariate context) in hours spent watching TV by males in 12th grades
during the most recent years (1998—-2000 and 2001-2003; see Table 27).

Population density and regional differences. There are no consistent significant
differences in the mean number of hours youth spend watching TV during weekdays by
population density among 8th-, 10th-, and 12th-grade students (see Tables 25, 26, and 27). It
seems that 8th-, 10th-, and 12th-grade youth from the South watch slightly more TV than youth
in the other regions, particularly 8th-grade males in the two most recent periods (see Table 25).
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Table 25. Mean Hours of Television Viewing on an Average Weekday: Levels and Trends by

Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult? 1995-1997 Mult® 1998-2000 Mult® 2001-2003 Mult?
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 14.9 (7.5) 14.6 (7.6) 14.5 (7.6) 13.9 (7.7)
Race/Ethnicity
White 13.8(7.2) Ref 13.3(7.3) Ref 13.0(7.3) Ref 12.5(7.4) Ref
Black 18.9 (7.0)***  H** 19.1 (7.1)***  kx 18.8 (7.2)%**  H** 18.4 (7.4)***  H**
Hispanic 15.9 (7.6)***  H** 15.9 (7.4)***  H*x* 16.1 (7.3)%**  *** 15.8 (7.5)***  ***
SES
Low SES 16.7 (7.3) Ref 16.2 (7.5) Ref 16.3 (7.6) Ref 15.6 (7.9) Ref
Mid-SES 15.1 (7.3)%** 14.8 (7.4)***  **x* 14.7 (7.5)%**  H*x* 14.3 (7.5)***  **
High SES 12.9 (7.5)%**  *** 12.5 (7.5)%**  Hkx* 12.3 (7.4)***  Hk* 11.8 (7.5)***  *x*
Pop. Density
Large MSA 14.7 (7.6) Ref 152 (7.6) Ref 14.7 (7.6) Ref 14.4 (7.8) Ref
Other MSA 14.5(7.5) 14.2 (7.6)* 142 (7.7) 13.8 (7.7)
Non-MSA 15.9 (7.3)* * 14.9 (7.5) 14.6 (7.6) 13.7 (7.6)
Region
Northeast 14.5 (7.3) Ref 14.2 (7.6) Ref 13.9 (7.5) Ref 13.5(7.7) Ref
North Central ~ 14.4 (7.1) 14.4 (7.3) 13.7 (7.4) 13.1(7.4)
South 16.2 (7.5)** 15.5(7.7) 15.6 (7.7)***  * 15.0 (7.8)***  **
West 13.5 (7.6)* o 13.5(7.5) * 13.5(7.7) * 13.1(7.8)
Total Females 14.0 (7.6) 13.6 (7.6) 13.3 (7.6) 13.1 (7.8)
Race/Ethnicity
White 12.3(7.1) Ref 11.9(7.1) Ref 11.5(7.0) Ref 11.3(7.1) Ref
Black 18.9 (7.1)***  *&x* 19.0 (7.1)%**  Hkx 18.4 (7.3)%** k% 18.3 (7.5)%**  xaxk
Hispanic 15.5 (7.5)%**  x&x* 15.4 (7.3)%**  Hkx 15.7 (7.4)%**  Akx 15.4 (7.7)%**  xxxk
SES
Low SES 15.7 (7.5) Ref 15.5(7.5) Ref 15.2 (7.6) Ref 15.0 (7.8) Ref
Mid-SES 14.2 (7.5)%**  *** 13.8 (7.5)%**  Hkx 13.5 (7.5)%**  H** 13.3 (7.6)***  *xx
High SES 11.2 (7.3)%**  *** 11.0 (7.3)%** ok 10.8 (7.3)***  Hk* 10.6 (7.3)***  *x*
Pop. Density
Large MSA 13.8(7.7) Ref 14.2 (7.7) Ref 13.8 (7.7) Ref 13.9 (8.0) Ref
Other MSA 13.6 (7.6) 13.3 (7.6)* 13.3 (7.7) 12.8 (7.7)*
Non-MSA 14.8 (7.5) Hx 13.8 (7.5) 12.9 (7.5) 12.6 (7.5)*
Region
Northeast 12.9 (7.4) Ref 13.2 (7.3) Ref 12.3(7.4) Ref 12.6 (7.6) Ref
North Central ~ 13.6 (7.4) 13.3(7.4) 12.8 (7.3) * 12.1 (7.4) *
South 15.4 (7.7)%**  * 14.7 (7.8)* 14.5 (7.8)%**  ** 14.3 (8.0)***  *
West 12.6 (7.4) ** 123 (74) ke 12.4 (7.7) 12.2 (7.6)

NOTE: In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 26. Mean Hours of Television Viewing on an Average Weekday: Levels and Trends by

Demographic Subgroup, 10th Grade, 1993-2003

Obesity and Lifestyle Habits

Grade 10
Characteristic 1993-1994 Mult* 1995-1997 Mult” 1998-2000 Mult* 2001-2003 Mult”
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 12.7 (7.3) 12.5 (7.3) 12.6 (7.5) 12.6 (7.6)
Race/Ethnicity
White 11.9 (7.0) Ref 11.5 (6.9) Ref 11.4(7.1) Ref 11.2(7.1) Ref
Black 17.7 (7.2)***  *** 17.4 (7.3)%**  *** 17.4 (7.4)*%**  **x* 17.1 (7.6)***  ***
Hispanic 14.1 (7.4)*%**  *** 14.4 (7.3)***  H** 14.9 (7.4)***  **x* 14.6 (7.5)***  ***
SES
Low SES 14.8 (7.4) Ref 14.4 (7.5) Ref 14.5 (7.7) Ref 14.4 (7.8) Ref
Mid-SES 12.7 (7.1)%**  Hkx 12.6 (7.2)***  H** 12.8 (7.5)%**  **x* 12.7 (7.5)%**  H*x*
High SES 11.0 (7.0)%**  #*x* 10.6 (6.8)***  *** 10.6 (7.0)***  *kx* 10.7 (7.1)%**  **x
Pop. Density
Large MSA 12.6 (7.3) Ref 12.5(7.5) Ref 13.1 (7.6) Ref 12.9 (7.8) Ref
Other MSA 12.4(7.2) 12.4(7.2) 12.3 (7.5) 12.4 (7.5)
Non-MSA 13.4 (7.3) 12.7 (7.3) * 12.7 (7.5) 12.5 (7.5)
Region
Northeast 12.3 (7.1) Ref 12.3 (7.1) Ref 12.0 (7.4) Ref 12.3 (7.5) Ref
North Central  11.7 (6.9) 12.0 (7.2) 11.6 (7.2) 11.8(7.2)
South 14.2 (7.5)***  * 13.0 (7.4) 13.5 (7.7)***  * 13.2 (7.7)*
West 12.2(7.2) * 12.2(7.2) * 12.9 (7.6) 12.7 (7.7)
Total Females 11.9 (7.6) 11.5(7.5) 11.3 (7.5) 11.3 (7.6)
Race/Ethnicity
White 10.5 (7.0) Ref 10.2 (6.9) Ref 9.7 (6.7) Ref 9.6 (6.7) Ref
Black 18.6 (7.2)%**  Hxx 17.6 (7.5)%**  H*x 17.3 (7.6)%**  **x* 17.3 (7.7)%**  *xx
Hispanic 14.0 (7.4)%**  xxx 14.0 (7.4)%**  Hxx 14.2 (7.3)%**  Hkx 13.6 (7.6)%**  **x
SES
Low SES 14.2 (7.6) Ref 14.0 (7.7) Ref 13.5 (7.6) Ref 13.6 (7.8) Ref
Mid-SES 11.9 (7.5)%**  H*x* 11.4 (7.3)%**  *** 11.4 (7.4)***  **x* 11.3 (7.4)%**  **x
High SES 9.3 (6.9)¥**  H** 9.2 (6.8)*** ok 8.8 (6.7)*** HoHk 8.9 (6.8)*** HoHk
Pop. Density
Large MSA 11.8 (7.9) Ref 11.5(7.6) Ref 11.6 (7.6) Ref 11.5(7.9) Ref
Other MSA 11.5(7.5) 11.5(7.4) * 11.1 (7.4) 11.3 (7.5) *
Non-MSA 12.7 (7.6) ok 11.5(7.4) 11.2 (7.4) 11.2 (7.4) o
Region Ref Ref
Northeast 11.3 (7.6) Ref 11.1(7.2) Ref 10.5 (7.0) 10.9 (7.3) *
North Central  10.8 (7.2) 11.0 (7.3) 10.1 (7.0) 10.2 (7.1)
South 13.7 (7.8)*** 12.4 (7.7)* 12.5 (7.8)*** 12.2 (7.9)**
West 11.2(7.3) ** 10.9 (7.3) ok 11.6 (7.5)* 11.6 (7.7)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the

first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 27. Mean Hours of Television Viewing on an Average Weekday: Levels and Trends by Demographic Subgroup,

12th Grade, 19862003

Grade 12
1986-1988 Mult® 1989-1991 Mult* 1992-1994 Mult® 1995-1997 Mult* 1998-2000 Mult® 2001-2003 Mult*
Characteristic M (sdev) M (sdev) M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 11.3(7.4) 11.2(7.3) 11.5(7.6) 10.9 (7.5) 10.4 (7.4) 10.5(7.5)
Race/Ethnicity
White 10.5(7.1) Ref 10.5 (7.0) Ref 10.6 (7.2) Ref 9.8 (7.0) Ref 9.2(6.9) Ref 9.5 (7.0) Ref
Black 15.6 (7.7)%**  Hxx 15.6 (7.7)%**  *x* 16.0 (7.8)%**  H*x 16.2 (8.0)%**  Hkx 16.4 (7.4)%**  H*x 15.3 (8.0)***  Hkx
Hispanic 14.0 (7.5)%**  H*x 12.6 (6.9)** * 13.1 (7.8)***  ** 13.0 (7.6)%**  H*x 12.0 (7.7)%**  H*x 12.7 (7.6)%**  H*x
SES
Low SES 13.1 (7.6) Ref 12.5 (7.3) Ref 13.7 (7.7) Ref 12.7 (7.8) Ref 11.4 (7.7) Ref 11.7 (7.8) Ref
Mid-SES 11.4 (7.3)%**  * 11.3 (7.3)** * 11.4 (7.5)%**  H** 11.0 (7.4)** 10.5 (7.5) 10.5 (7.4)*
High SES 8.8 (6.6)***  wxk 9.4 (6.8)***  Hk* 10.0 (7.5)%**  Hkx 9.4 (7.1)***  ** 9.1 (6.9)*** 9.9 (7.4)**
Pop. Density
Large MSA 11.0 (7.3) Ref 12.0 (7.3) Ref 11.5(7.8) Ref 11.1(7.4) Ref 10.8 (7.6) Ref 11.0 (7.6) Ref
Other MSA 11.1(7.4) 10.9 (7.3)* * 11.7 (7.5) 11.0 (7.6) 10.4 (7.4) 10.6 (7.5)
Non-MSA 11.9 (7.5) *k 11.2(7.2) 11.3 (7.6) 10.5(7.2) 9.9(7.3) 9.9 (7.3)
Region
Northeast 11.0 (7.5) Ref 11.3 (7.2) Ref 11.1 (7.3) Ref 10.5 (7.5) Ref 10.2 (7.3) Ref 10.5 (7.4) Ref
North Central ~ 10.8 (7.3) 10.3 (7.2)* 10.9 (7.5) 10.4 (7.2) 9.5(7.1) 9.9 (7.5)
South 12.5 (7.5)** * 12.4 (7.4) 12.3 (7.8)* 11.6 (7.7) 11.2 (7.7) 11.3 (7.6)
West 10.4 (7.0) 10.4 (7.0) 11.2 (7.5) 10.6 (7.4) 10.2 (7.4) 10.2 (7.3)
Total Females 11.3(7.4) 11.3 (7.6) 10.9 (7.4) 10.6 (7.3) 10.1 (7.3) 10.1 (7.4)
Race/Ethnicity
White 10.3 (7.0) Ref 10.1 (7.1) Ref 9.7 (6.8) Ref 9.2 (6.6) Ref 8.6 (6.4) Ref 8.7 (6.6) Ref
Black 16.7 (7.5)%**  **x 16.6 (7.7)%**  *** 16.3 (8.1)***  kx* 15.8 (7.4)%**  **x 16.4 (7.5)%**  Hkx 15.1 (8.1)***  **x
Hispanic 12.9 (7.3)** wox 13.6 (7.5)%**  *x* 11.7 (7.1)** ok 13.1 (7.7)%** Ak 11.9 (7.3)%**  Hkx 11.9 (7.5)%**  H*x
SES
Low SES 13.3(7.7) Ref 13.4 (7.8) Ref 13.0 (7.9) Ref 12.7 (7.5) Ref 11.9 (7.3) Ref 11.8 (7.8) Ref
Mid-SES 11.0 (7.3)%**  H*x 10.9 (7.4)%**  *x* 10.8 (7.3)%**  Akx 10.5 (7.2)%**  Hxx 9.9 (7.2)*** * 10.1 (7.4)**
High SES 9.6 (7.2)***  Hkx 9.3 (7.0)***  xxx 8.7 (6.6)***  xx* 8.4 (6.6)***  xx* 9.1 (7.0)***  * 8.5 (6.8)***  **
Pop. Density
Large MSA 11.0 (7.2) Ref 11.2 (7.6) Ref 11.0 (7.7) Ref 10.7 (7.4) Ref 11.2 (7.8) Ref 10.9 (7.7) Ref
Other MSA 11.2 (7.5) 11.1 (7.5) * 10.5 (7.2) 10.7 (7.4) 9.9 (7.1)* 9.8 (7.4)*
Non-MSA 11.6 (7.6) 11.8 (7.6) * 11.4 (7.5) 10.3 (7.0) 9.5(6.9)* 9.8(7.1)
Region
Northeast 10.7 (7.1) Ref 11.3 (7.1) Ref 10.9 (7.3) Ref 10.3 (7.0) Ref 10.1 (7.0) Ref 9.7 (7.4) Ref
North Central ~ 10.7 (7.2) 10.6 (7.5) 9.7 (6.9)* 9.9 (6.8) 9.1(7.0) * 9.3(6.9)
South 12.7 (7.8)*** * 12.8 (7.8)* 12.4 (7.8)* 11.5 (7.6)* 11.2 (7.6)* 11.1 (7.8)*
West 10.0 (7.1) 9.3 (7.0)** HEE 9.3 (6.8)* * 10.0 (7.5) * 9.4 (6.9) * 99 (74

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column.
*The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 8. Mean Hours of Television Viewing on an Average Week (not Including
Weekends): Levelsand Trends by Gender, Race/Ethnicity, and Grade
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Television Viewing on Weekends

The demographic differences observed for TV viewing during the week are for the most
part replicated in the data on TV viewing on the weekend. It should be noted, however, that data
on TV viewing during weekends were not collected from 12th-grade students.

Racial/ethnic differences. On average, Black and Hispanic males and females in 8th and
10th grades watch more television during the weekends than White youth across all years, with
Black youth having the highest mean hours of TV viewing (see Tables 28 and 29). White
females in 10th grade watch the least amount of TV during the weekend (see Table 29).

SES differences. A greater amount of weekend TV viewing is observed among youth of
low SES when compared to youth of high SES, but not mid-SES levels, for most of the years
among 8th graders (see Table 28). Tenth graders of high and mid-SES watch less TV on the
weekend than low-SES youth, though in the multivariate analyses, only the high—low differences
are statistically significant (see Table 29).

Population density and regional differences. There are no significant differences in the
mean number of hours youth spend watching TV on weekend by population density for 8th and
10th graders (see Tables 28 and 29). Students who live in the South watch slightly more TV on
weekends than those who live in other regions.
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Table 28. Mean Hours of Television Viewing on an Average Weekend: Levels and Trends
by Demographic Subgroup, 8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult? 1995-1997 Mult? 1998-2000 Mult? 2001-2003 Mult?
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 5529 533.0) 53@3.0) 523.0)
Race/Ethnicity
White 53(2.9) Ref 5.1(2.9) Ref 5.0(2.9) Ref 49(.9) Ref
Black 6.3 (3.1)*** Rk 6.4 (3.0)*** *rx 6.2 (3.1)*** *rx 6.1 (3.1)*** *kk
Hispanic 5.4 (3.0)* * 5.5 (3.0)*** Hrx 5.4 (3.0)*** *rx 5.5 (3.0)*** *kx
SES
Low SES 5.73.0) Ref 55@3.1) Ref 54@3.1) Ref 543.2) Ref
Mid-SES 5529 5.4 (3.0) 5.3(3.0) 53(2.9)
High SES 5.1 (2.8)*** *x 5.0 (2.9)*** Hokx 4.9 (2.8)*** *E 4.8 (2.8)*** ok
Pop. Density
Large MSA 5429 Ref 5.4 (3.0 Ref 53(3.0) Ref 5.3(3.0) Ref
Other MSA 5429 53(2.9) 5.2(3.0) 52(2.9)
Non-MSA 5.7 (3.0)* * 5.53.0) 533.0) 5.13.0)
Region
Northeast 5329 Ref 5229 Ref 5229 Ref 5229 Ref
North Central 5429 5329 5129 5.0(2.9)
South 5.9 (3.0)*** *x 5.7 (3.0)** * 5.6 (3.0)*** *x 5.5(3.0)*
West 5.0 (2.9)* * 49 (2.9 * 5.0(3.0) * 4.9 2.9)* ok
Total Females 4.8(2.9) 4.7 (2.9) 4.7 (2.9) 4.7 (2.9)
Race/Ethnicity
White 4.4(2.7) Ref 43 (2.7) Ref 43 (2.7) Ref 4.4(2.7) Ref
Black 5.9 (B.1)*** ok 58@3.1) ok 5.8 (B.1)*** ok 5.8 (3.1)*** oAk
Hispanic 4.9 (3.0)*** ok 4.9 (2.9) ok 5.0 (3.0)*** ok 5.0 (3.0)*** oAk
SES
Low SES 5.0@3.1) Ref 4.9 (3.0) Ref 49 (3.1) Ref 4.9 (3.1) Ref
Mid-SES 4.8(2.9) 4.7(2.9) *x 4.8 (2.8)* 4.8(2.9)
High SES 4.2 (2.7)*** ok 42(2.7) Hokx 4.2 (2.6)%** Hokk 4.3 (2.7)%** ok
Pop. Density
Large MSA 4.6(2.9) Ref 4.8(2.9) Ref 4.7(2.9) Ref 49.9) Ref
Other MSA 4.7 (2.9) wox 4.5(2.9) 4.7 (2.9) * 4.6 (2.9)
Non-MSA 5.0 (2.9)** oAk 4.8 (2.9) 4.7 (2.9) * 4.7 (2.9)
Region
Northeast 4.6 (2.8) Ref 4.5(2.8) Ref 4.52.7) Ref 4.6 (2.8) Ref
North Central 4.6 (2.8) 4.5(2.8) 4.5(2.8) 4.52.7)
South 5.2 (3.0)*** * 5.0(3.0) *x 5.0 (3.0)*** * 5.1 (3.0)*** *
West 42 (2.8)* ke 42 (2.7) * 4.5(2.8) 4.5(2.8)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.

#p < 0.05. **p < 0.01. ***p < 0.001.
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Table 29. Mean Hours of Television Viewing on an Average Weekend: Levels and Trends
by Demographic Subgroup, 10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult® 1995-1997 Mult* 1998-2000 Mult* 2001-2003 Mult®
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 4.8 (2.9) 4.7 (2.9) 4.6 (2.9) 4.7 (2.9)
Race/Ethnicity
White 4.7 (2.8) Ref 4.5(2.8) Ref 4.3 (2.8) Ref 43 (2.8) Ref
Black 5.8 (3.0)*** *kx 5.6 (3.0)*** Hxx 5.7 (3.0)*** *xE 5.7 (3.1)*** Rk
Hispanic 4.9 (2.9)* * 5.1 (2.9)*** HxE 5.0 (2.9)*** HxE 5.0 (3.0)*** Rk
SES
Low SES 5.13.0) Ref 49 (3.1) Ref 49 (3.1 Ref 49 (3.1) Ref
Mid-SES 4.8 (2.8)*** * 4.7 (2.8)* 4.6 (2.9)** 4.7 (2.9)**
High SES 4.6 (2.7)*** Hokk 4.4 (2.7)*** Rk 4.3 (2.6)*%** HHE 4.4 (2.7)*** *x
Pop. Density
Large MSA 4.8 (2.8) Ref 4.6 (2.8) Ref 4.7(2.9) Ref 4.7(2.9) Ref
Other MSA 4.7 (2.8) 4.7 (2.8) 4.6 (2.9) 4.6 (2.9)
Non-MSA 5.0(2.9) * 4.7 (2.9) 4.6 (2.9) 4.7 (2.9) *oE
Region
Northeast 4.7 (2.8) Ref 4.7 (2.8) Ref 4.5(2.8) Ref 4.5(2.8) Ref
North Central 4.7 (2.8) 4.6 (2.8) 4.3 (2.8) 4.5(2.8)
South 5.1 (3.0)** 4.8 (2.9) 4.9 (2.9)*** * 4.9 (3.0)**
West 4.6 (2.8) * 4.5 (2.8) 4.6 (2.9 4.6 (2.9)
Total Females 4.2 (2.8) 4.0 (2.8) 4.0 (2.7) 4.1(2.8)
Race/Ethnicity
White 3927 Ref 3.8(2.6) Ref 3.7(2.6) Ref 3.7(2.6) Ref
Black 5.7 (3.1)*** ok 5.4 (3.1)*** ok 5.3 (3.0)*** ok 5.5 (3. 1)*** ok
Hispanic 4.5 (2.9)*** ok 4.4 (2.8)*** ok 4.5 (2.8)*** ok 4.5 (2.9)*** ok
SES
Low SES 4.5(3.0) Ref 43 (2.9) Ref 43 (2.9) Ref 4.5(@3.1) Ref
Mid-SES 4.2 (2.8)%** 4.1 (2.8)*** 4.0 (2.7)*** 4.1 (2.8)***
High SES 3.8 (2.6)*** Hokk 3.7 (2.5)%** Rk 3.6 (2.5)%** HHE 3.6 (2.5)*** HkE
Pop. Density
Large MSA 4.1(2.8) Ref 3.9(2.8) Ref 4.0 (2.8) Ref 4.1(2.8) Ref
Other MSA 4.1(2.8) 4.0 (2.7) Hx 3927 4.1(2.8) *
Non-MSA 4.5 (2.9)* ok 4.2 (2.8) wx 4.1 (2.7) * 4.2 (2.8) ok
Region
Northeast 4.1(2.8) Ref 4.0 (2.6) Ref 3.8(2.6) Ref 4.1 (2.7 Ref
North Central 4.0 (2.7) 4.0 (2.7) 3.7(2.6) * 3.8(2.7) *
South 4.5 (3.0)** 42 (2.9)* 4.3 (2.9)*** 4.4 (2.9)*
West 4.0 2.7) 392.7) * 4.0 (2.7) 4.1(2.8)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p <0.05. **p <0.01. ***p < 0.001.
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Television Viewing During the Entire Week

Racial/ethnic differences. The mean hours of TV viewing during the entire week follow
the same patterns as those described earlier. On average, Black and Hispanic males and females
in 8th and 10th grades watch significantly more TV during the entire week than White youth
across all years, with Black youth having the highest mean hours of TV viewing (see Tables 30
and 31).

SES differences. A greater amount of TV viewing is observed among youth of low SES
when compared to youth of mid- and high SES across all years among 8th- and 10th-grade
students (see Tables 30 and 31).

Population density and regional differences. Among 8th and 10th graders, there are no
significant differences in the mean number of hours youth spend watching TV during the entire
week by population density, but there some differences according to the region of residence (see
Tables 30 and 31). For most years, though not all, youth who live in the South watch more hours
of TV than youth who live in other regions.
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Table 30. Mean Hours of Television Viewing on an Average Week (Weekdays and
Weekends Combined): Levels and Trends by Demographic Subgroup,
8th Grade, 1993-2003

Grade 8
Characteristic 1993-1994 Mult” 1995-1997 Mult” 1998-2000 Mult” 2001-2003 Mult”
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 20.4 (9.5) 19.9 (9.6) 19.7 (9.7) 19.1 (9.8)
Race/Ethnicity
White 19.0 (9.1) Ref 18.4 (9.3) Ref 18.0 (9.3) Ref 17.4 (9.4) Ref
Black 25.1 (9.1)%**  Hkx 25.3 (9.0)***  xwx 25.0 (9.1)***  Hkx 24.4 (9.2)*** ok
Hispanic 21.3 (9.5)%**  H*x 21.2 (9.4)***  xkx 21.4 (9.3)***  Hkx 21.2 (9.6)*** ok
SES
Low SES 22.4(9.3) Ref 21.6 (9.6) Ref 21.6 (9.7) Ref 20.9 (10.1) Ref
Mid-SES 20.6 (9.3)%**  Akx 20.2 (9.4)%*x  Hkx 20.0 (9.5)%** A 19.5 (9.5)*** *
High SES 18.0 (9.5)***  **x 17.4 (9.5)%**  *x* 17.1 (9.4)%**  *&x* 16.6 (9.5)*** ok
Pop. Density
Large MSA 20.1 (9.5) Ref 20.5 (9.6) Ref 20.0 (9.6) Ref 19.7 (9.8) Ref
Other MSA 19.9 (9.4) 19.4 (9.6)* 19.4 (9.7) 18.9 (9.7)
Non-MSA 21.6 (9.3)* * 20.3 (9.6) 19.8 (9.7) 18.7.(9.7)
Region
Northeast 19.7 (9.2) Ref 19.3 (9.5) Ref 19.0 (9.4) Ref 18.6 (9.7) Ref
North Central ~ 19.8 (9.1) 19.7 (9.3) 18.7 (9.5) 18.1 (9.4)
South 22.1 (9.6)*** 21.1 (9.8)* 21.1 (9.7)***  * 20.4 (9.9)***
West 18.4 (9.5)* Ak 18.3 (9.5) * 18.4 (9.7) * 17.9 (9.8)
Total Females 18.7 (9.5) 18.3 (9.5) 18.0 (9.5) 17.7 (9.7)
Race/Ethnicity
White 16.7 (8.9) Ref 16.2 (8.9) Ref 15.7 (8.8) Ref 15.6 (8.9) Ref
Black 24.8 (9.0)%**  kxx 24.7 (9.0)***  Hkx 24.1 (9.2)%**  Hkk 24.0 (9.3)*** Hokx
Hispanic 20.4 (9.5)%**  xxx 20.2 (9.1)***  kx 20.7 (9.2)%**  Hkk 20.4 (9.6)*** Hokk
SES
Low SES 20.6 (9.5) Ref 20.3 (9.4) Ref 20.1 (9.7) Ref 19.8 (9.8) Ref
Mid-SES 19.0 (9.4)***  ** 18.5 (9.4)*** % 18.2 (9.3)*** & 18.1 (9.5)*** *ok
High SES 15.4 (9.1)%**  H*x 15.1 (9.1)%**  kx 15.0 (9.1)%**  *&x* 14.8 (9.2)*** ok
Pop. Density
Large MSA 18.4 (9.6) Ref 18.9 (9.6) Ref 18.4 (9.5) Ref 18.7 (9.9) Ref
Other MSA 18.3 (9.4) 17.7 (9.5)* 17.9 (9.6) 17.4 (9.7)*
Non-MSA 19.8 (9.5) *okk 18.6 (9.5) 17.5(9.5) 17.3 (9.5)*
Region
Northeast 17.5(9.2) Ref 17.7 (9.2) Ref 16.7 (9.2) Ref 17.1 (9.6) Ref
North Central ~ 18.2 (9.2) 17.7 (9.2) 17.3 (9.1) 16.5(9.2)
South 20.5 (9.7)%**  ** 19.6 (9.8)** 19.4 (9.8)***  ** 19.3 (10.0)***  *
West 16.9 (9.3) HHE 16.4(9.2) ke 16.8 (9.5) 16.7 (9.5)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p <0.05. **p < 0.01. ***p <0.001.
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Table 31. Mean Hours of Television Viewing on an Average Week (Weekdays and
Weekends Combined): Levels and Trends by Demographic Subgroup,
10th Grade, 1993-2003

Grade 10
Characteristic 1993-1994 Mult” 1995-1997 Mult” 1998-2000 Mult” 2001-2003 Mult”
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 17.5(9.2) 17.1 (9.2) 17.2 (9.5) 17.2 (9.6)
Race/Ethnicity
White 16.5 (8.9) Ref 16.0 (8.8) Ref 15.6 (9.1) Ref 15.5(9.0) Ref
Black 23.4 (9.0)***  kxx 22.9 (9.1**%)  Hkx 23.1 (9.4)***  Hkx 22.8 (9.6)***  kxx
Hispanic 18.9 (9.3)***  *x* 19.4 (9.2)%** k% 19.8 (9.3)*** Ak 19.6 (9.5)***  *x*
SES
Low SES 19.8 (9.3) Ref 19.3 (9.5) Ref 19.4 (9.8) Ref 19.3 (10.0) Ref
Mid-SES 17.5 (9.1)%** 17.3 (9.1)%** Ak 17.4 (9.5)%**  #%x* 17.3 (9.5)*** x4
High SES 15.5 (8.9)*** 15.0 (8.6)%**  Akx 14.8 (8.9)%**  Akx* 15.0 (9.0)*** x4
Pop. Density
Large MSA 17.3 (9.1) Ref 17.1 (9.3) Ref 17.7 (9.5) Ref 17.5(9.8) Ref
Other MSA 17.1 (9.1) 17.0 (9.1) 16.9 (9.5) 17.0 (9.5)
Non-MSA 18.4 (9.3) * 17.3(9.3) * 17.2 (9.6) 17.2 (9.6)
Region
Northeast 17.0 (9.0) Ref 17.0 (9.0) Ref 16.4 (9.3) Ref 16.7 (9.5) Ref
North Central ~ 16.4 (8.8) 16.6 (9.1) 15.9 (9.2) 16.3 (9.2)
South 19.2 (9.5)***  * 17.7 (9.4) 18.3 (9.8)***  * 18.1 (9.8)*
West 16.7 (9.2) *E 16.7 (9.1) K 17.4 (9.6) 17.3(9.8)
Total Females 16.1 (9.5) 15.6 (9.3) 15.3(9.3) 15.4(9.5)
Race/Ethnicity
White 14.4 (8.8) Ref 14.0 (8.6) Ref 13.3 (8.4) Ref 13.3 (8.5) Ref
Black 24.3 (9.0)%**  xxx 22.9 (9.3)%**  kkx 22.5(9.5)%**  kkx 22.8 (9.6)%**  xxx
Hispanic 18.5 (9.2)%**  *** 18.4 (9.1)*** k¥ 18.7 (9.0)*** sk 18.1 (9.5)***  ***
SES
Low SES 18.8 (9.6) Ref 18.3 (9.6) Ref 17.7 (9.5) Ref 18.1 (9.9) Ref
Mid-SES 16.1 (9.4)***  *x* 15.5 (9.1)%**  Akx 15.4 (9.2)%** k% 15.5 (9.4)*** x4
High SES 13.1 (8.7)*** 12.9 (8.5)%** k% 12.4 (8.4)%**  Akx* 12.5 (8.6)*** x4
Pop. Density
Large MSA 15.9 (9.8) Ref 154 (94) Ref 15.6 (9.4) Ref 15.5(9.8) Ref
Other MSA 15.6 (9.3) * 15.5(9.2) *E 15.0 (9.3) 153 (94) *E
Non-MSA 17.2 (9.5) Rk 15.7(9.2) *x 15.3 (9.3) * 15.5(9.5) Hokk
Region
Northeast 15.4 (9.3) Ref 15.1 (9.0) Ref 14.3 (8.8) Ref 15.0 (9.1) Ref
North Central ~ 14.8 (9.0) 15.0 (9.1) 13.7 (8.7) * 14.0 (9.0) wx
South 18.2 (9.8)*** 16.6 (9.6)* 16.7 (9.7)***  * 16.6 (9.9)**
West 15.2 (9.2) * 14.8 (9.0) ok 15.6 (9.3)* 15.7.(9.7)

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in

the first column.

*The second column indicates a significant difference from the reference group in a multivariate analysis.
*p <0.05. **p < 0.01. ***p <0.001.
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Computer Use

Racial/ethnic differences. All three racial/ethnic groups spend significant amounts of time
on the computer for purposes unrelated to their work or school work, and all are showing an
increase in the time spent. In general, White youth spend the most time on the computer and
Black and Hispanic somewhat less (though not a great deal less; see Tables 32, 33, and 34; see
also Figure 9 for a graphic representation of these results by gender, race/ethnicity, and grade).

SES differences. SES is generally ordinally related to computer use, with mid- and high
SES youth using the computer more hours per week than low-SES youth (see Tables 32, 33, and
34).

Population density and regional differences. There are no significant differences in the
mean number of hours youth spend using the computer by population density for all three grades
(see Tables 32, 33, and 34). There are several regional differences. For most, but not all years,
youth in 8th, 10th, and 12th grades who live in the Northeast used computers for a greater
number of hours than youth living in other regions (see Tables 32, 33, and 34).
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Table 32. Computer Use (Mean Hours per Week not for School or Work): Levels and Trends
by Demographic Subgroup, 8th Grade, 1995-2003

Grade 8
Characteristic 1995-1997  Mult”  1998-2000  Mult”  2001-2003  Mult’
M (sdev) M (sdev) M (sdev)
Total Males 4.3(6.2) 4.7 (6.2) 6.0 (6.6)
Race/Ethnicity
White 4.6 (6.3) Ref 5.1(6.3) Ref 6.4 (6.6) Ref
Black 3.3(6.0)* * 3.4 (5.5)*** Hokk 4.9 (6.5)*** woHk
Hispanic 2.9 (5.5)*** *ok 4.0 (6.1)** 5.1 (6.3)*** *
SES
Low SES 2.9(5.8) Ref 3.7 (6.0) Ref 4.7 (6.4) Ref
Mid-SES 4.2 (6.0)** 4.7 (6.2)** * 6.0 (6.5)*** **
High SES 5.2 (6.5)*** ** 5.3 (6.1)*** HoHk 6.6 (6.6)*** wokk
Pop. Density
Large MSA 4.5(6.3) Ref 5.0 (6.3) Ref 5.9 (6.5) Ref
Other MSA 4.5(6.2) 4.7 (6.1) 6.1 (6.6)
Non-MSA 3.7(5.9) 4.5(6.2) 5.9 (6.6)
Region
Northeast 5.0 (6.6) Ref 5.6 (6.5) Ref 7.2 (6.9) Ref
North Central 4.4 (6.3) 5.2(6.4) 6.2 (6.6)* *
South 3.9(6.0)* * 4.2 (6.0)*** ** 5.6 (6.5)*** woAk
West 4.2 (6.1) 4.3 (5.8)** * 5.4 (6.2)*** HoAk
Total Females 2.5(4.2) 3.4 (4.8) 5.0 (5.7)
Race/Ethnicity
White 2.54.2) Ref 3.7 (4.8) Ref 53(5.7) Ref
Black 2.8 (4.9) 2.8 (4.9)%** * 4.2 (5.3)%** oAk
Hispanic 1.7 (3.5)* 2.7 (4.4)*** 4.1 (5.5)** *
SES
Low SES 2.0 (4.5) Ref 2.6 (4.6) Ref 4.6 (5.9) Ref
Mid-SES 24 (4.1) 3.5 (4.8)*** HoEk 5.0(5.7)
High SES 3.0 (4.5)* * 3.9 (4.8)*** Hokk 5.4 (5.4)*
Pop. Density
Large MSA 2.9 4.7) Ref 3.5(4.9) Ref 5.0(5.6) Ref
Other MSA 2.4 (4.0) * 3.54.9) 5.0(5.7)
Non-MSA 22(4.2) 3.2 (4.6) 4.9 (5.7)
Region
Northeast 33 (4.9 Ref 4.3 (5.3) Ref 5.8(5.9) Ref
North Central 2.1 (3.7)** ** 3.7 (5.0)* * 5.1 (5.6)
South 2.4 (4.3)* * 3.1 (4.7)*** woAk 4.9 (5.8)*
West 2.2 (4.0)* * 2.8 (3.9)*** Hork 4.1 (5.1)*** Hokk

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the
first column.

*Data on computer use not available prior to 1995.

®The second column indicates a significant difference from the reference group in a multivariate analysis.

*p <0.05. ¥*¥p <0.01. ***p < 0.001.
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Table 33. Computer Use (Mean Hours per Week not for School or Work): Levels and Trends
by Demographic Subgroup, 10th Grade, 1995-2003

Grade 10
Characteristic 1993-1994°  Mult®  1995-1997 Mult” 1998-2000  Mult®  2001-2003  Mult®
M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 3.5(5.4) 4.4 (5.9) 6.0 (6.6)
Race/Ethnicity
White 3.6(54) Ref 4.7 (6.0) Ref 6.3 (6.6) Ref
Black 3.2(5.5) 3.4 (5.4)** * 5.1 (6.3)*** *k
Hispanic 2.5 (4.6)* 3.4 (5.6)** 4.8 (6.3)%**
SES
Low SES 2.4 (4.7) Ref 32(54) Ref 4.5 (6.0) Ref
Mid-SES 3.6 (5.5)** * 4.3 (5.9)%** *E 6.0 (6.6)*** oAk
High SES 3.6 (5.2)** * 5.3 (6.1)*** *okok 6.8 (6.6)*** *okok
Pop. Density
Large MSA 34(5.1) Ref 4.9 (6.2) Ref 6.1 (6.5) Ref
Other MSA 3.6 (5.5) 4.4 (5.8) 6.0 (6.7)
Non-MSA 3.3 (5.3) 4.1 (5.8)* 5.7 (6.5)
Region
Northeast 4.0 (5.5) Ref 6.0 (6.7) Ref 7.6 (6.7) Ref
North Central 3.6(5.5) 4.5 (5.7)%** oAk 6.0 (6.4)*** Hak
South 3.1 (5.2)** * 3.8 (5.5)*** ook 5.6 (6.5)*** *okok
West 3.4(5.3) 4.1 (5.8)*** ok 5.2 (6.5)*** *okok
Total Females 1.8 (3.5) 2.9 4.3) 4.5(54)
Race/Ethnicity
White 1.8 (3.6) Ref 3.1 (4.5) Ref 4.7 (5.4) Ref
Black 1.9 (3.7) 2.5 (4.1)** 3.4 (5.4)**
Hispanic 1.5 (3.0) 22 (3.8)*kx ¥ 3.5 (4.9)%**
SES
Low SES 1.5(3.2) Ref 2.4 (4.1) Ref 3.8(5.3) Ref
Mid-SES 1.8 (3.5) * 3.0 (4.4)** 4.4 (5.3)**
High SES 2.1(3.7) 3.2 (4.3)*** *k 5.1 (5.5)*** *k
Pop. Density
Large MSA 1.6 (3.3) Ref 2.8 (4.1) Ref 4.6 (5.5) Ref
Other MSA 1.9 (3.7) 3.0 (4.5) 43(5.2)
Non-MSA 1.9 (3.6) 2.9 (4.3) 4.6 (5.6)
Region
Northeast 1.7 (3.5) Ref 3.7(4.9) Ref 5.9(5.9) Ref
North Central 1.7 (3.3) 2.9 (4.1)*** *okok 4.5 (5.5)%** ok
South 1.8 (3.5) 2.9 (4.4)** *k 4.1 (5.2)%%** okok
West 1.9 (3.8) 2.4 (3.9)*** *okok 3.5 (4.7)*** okok

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the
first column.

“Data on computer use not available prior to 1995.

The second column indicates a significant difference from the reference group in a multivariate analysis.

*p <0.05. **p <0.01. ***p < 0.001.

67



89

Table 34. Computer Use (Mean Hours per Week not for School or Work): Levels and Trends by Demographic Subgroup,
12th Grade, 1995-2003

Grade 12
1986-1988"  Mult®  1989-1991  Mult”  1992-1994  Mult”  1995-1997  Mult®  1998-2000  Mult”  2001-2003 _ Mult®
Characteristic M (sdev) M (sdev) M (sdev) M (sdev) M (sdev) M (sdev)
Total Males 32(5.2) 4.4 (6.0) 6.3 (6.6)
Race/Ethnicity
White 32(5.2) Ref 4.5(5.9) Ref 6.6 (6.7) Ref
Black 3.0(5.1) 3.9(6.0) 5.2 (6.2)*
Hispanic 33054 3.8(5.9) 5.2 (6.2)**
SES
Low SES 2.9(5.4) Ref 3.2(5.3) Ref 4.6 (6.3) Ref
Mid-SES 2.8 (4.8) 4.2 (5.8)* * 6.4 (6.7)** *ox
High SES 4.3 (5.8) 5.5 (6.4)*** ok 7.1 (6.5)*** ok
Pop. Density
Large MSA 33(5.0) Ref 4.8 (6.2) Ref 6.7 (6.7) Ref
Other MSA 3.6(5.7) 4.6 (6.1) 6.4 (6.7)
Non-MSA 2.5(4.5) 3.6 (5.4)** ** 5.8 (6.4)
Region
Northeast 3.6 (5.5) Ref 5.3(6.4) Ref 7.4 (6.7) Ref
North Central 2.7 (4.8) 4.4 (6.0) 6.3 (6.6)
South 3.7(54) 4.1(5.7) 6.0 (6.5)* *
West 2.6 (4.9) 4.1 (5.7 5.8 (6.6)*
Total Females 2.3(4.3) 3.1(4.4) 4.3(5.3)
Race/Ethnicity
White 2.2 (4.0) Ref 3.2(4.4) Ref 4.5(54) Ref
Black 3.3(5.8) 2.8 (4.3) 3.8(5.1)
Hispanic 1.4 (2.6)* 2.8 (4.5) 3.7 (4.6)*
SES
Low SES 2.6 (5.3) Ref 2.5(4.2) Ref 3.3(4.8) Ref
Mid-SES 2.1(3.9) 3.1 (4.4)* 4.4 (5.3)%** **
High SES 2.6 (4.1) 3.4 (4.4)** * 4.7 (5.3)*** *
Pop. Density
Large MSA 2.6 (4.6) Ref 3.2 (4.4) Ref 4.5(5.4) Ref
Other MSA 2.1(3.7) 3.1(4.4) 4.1(5.2)
Non-MSA 2.4(4.8) 3.0(4.4) 43 (5.2)
Region
Northeast 2.3(3.9) Ref 4.0 (5.0) Ref 5.5(6.1) Ref
North Central 22(4.2) 2.8 (4.2)%** ** 4.3 (5.3)** **
South 2.7 (4.8) 2.9 (4.2)%** ** 4.0 (5.0)** **
West 1.5(3.1) 2.9 (4.3)** ** 3.5 (4.5)*** *oAk

Note. In the bivariate analyses, significant differences between the reference group and each of the other groups are indicated in the first column. *Data on computer use not available
prior to 1995. ®The second column indicates a significant difference from the reference group in a multivariate analysis. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 9. Computer Use (Mean Hours per Week not for School or Work): Levelsand
Trends by Gender, Race/Ethnicity, and Grade
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Differences in Being Overweight Related to Lifestyle Habits and Demographic
Characteristics

Using data from 1993 to 2003 combined, we next look at differences in the percent of
youth who are overweight for each level of each activity on the various lifestyle dimensions.
This is done separately for each racial/ethnic group and for the low-SES group, within gender, as
has been done throughout this paper. Results are presented here only for 8th and 10th grade,
because at grade 12 many of the lifestyle questions were not asked on the same questionnaire
form as the measures of height and weight. In each cell of the tables presented, the significance
is given of a chi-square statistic that tests the extent to which a bivariate relationship exists
between percent overweight and the lifestyle dimension. In other words, do the levels in percent
overweight vary enough across the various levels of the lifestyle dimension to be significantly
different from what we would expect by chance? We also include the bivariate correlation
coefficient (Pearson’s I') to show the strength of the linear association between the overweight
and each lifestyle habits variables. In this paper we do not present the results of multivariate
analyses for the data combined across years; multivariate analyses are contained in a separate
manuscript under review at the time of this writing (Delva, Johnston, & O’Malley, 2005).

Eighth graders. As shown in Table 35, there is a significant inverse association between
being overweight and the frequency with which 8th grade males and females eat breakfast; in
general, higher frequency of eating breakfast is associated with less occurrence of overweight. A
significant association occurs for all six gender-by-race groups, as well as for both males and
females of low SES. The association is stronger among males, in particular, with the percent of
overweight youth who indicated they never eat breakfast roughly twice as high as the percent of
overweight youth who eat breakfast every day for all ethnic groups. A somewhat smaller
difference in the percent of overweight youth who never eat breakfast regularly versus those who
do so every day is observed among females. A smaller correlation coefficient is observed among
females.

Significant differences in the percent of youth who are overweight by the frequency with
which they eat vegetables and fruits are observed among White, Black, and Hispanic females,
but only among White males. The relationship between the frequency with which youth eat
vegetables and fruits among Black and Hispanic females appears to be irregular. The correlation
coefficient between overweight and each, eating fruits and eating vegetables, is smaller than
those observed between eating breakfast and overweight.

The prevalence of overweight also differs according to the frequency with which youth
exercise vigorously. The greatest percent of overweight is found among those who sometimes,
seldom, or never exercise vigorously, and this is true for both males and females. The negative
correlation coefficients between overweight and frequency of vigorous exercise are all greater
than 0.10, the exception being Black males where the association does not appear to be linear.

There is a generally ordinal relationship between the frequency with which youth get at
least seven hours of sleep and being overweight among White males and White and Black
females, though the correlations are of a small magnitude. In all groups, those reporting that they
never get seven hours of sleep have the highest rate of overweight.
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Increased hours spent watching television during the week and weekend is associated
with a greater percent of overweight White and Hispanic males and females. Interestingly, there
does not appear to be any association among either Black males or females between hours spent
viewing television and percent being overweight. (This is true at 10th grade, as well.) There also
is no association between TV viewing on weekends and overweight among Hispanic males.

Tenth graders. As Table 36 shows, there is a generally ordinal relationship between
being overweight and the frequency with which 10th-grade males of all three racial/ethnic
backgrounds eat breakfast. A significant similar association is found among White females; but
the association does not reach statistical significance among Black and Hispanic females, and the
magnitude of the inverse linear association between overweight and frequency of eating
breakfast is smaller among females.

At 10th grade, significant differences in the percent of overweight youth by frequency of
eating vegetables and fruits are observed primarily among White males and females, though the
strength of the linear associations is of a very small magnitude.

There is an inverse association between frequency of exercising vigorously and percent
overweight for White and Black males. The finding also is observed among White, Black, and
Hispanic females.

There is a generally ordinal, negative relationship between the frequency with which
youth get at least seven hours of sleep and being overweight among White and Hispanic males
and females, though the association is stronger for Hispanics. For Black 10th graders the picture
is less clear, in contrast to the slightly larger inverse ordinal association they show in 8th grade.

Finally, number of hours spent watching televison during the week and weekend is
associated with a greater percent of overweight White youth and Hispanic females. As in 8th
grade, there is a positive association for low-SES females between television viewing on
weekdays and weekends with percent overweight. The association is weaker for males.
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Table 35. Percent Overweight (BMI percentile > 85%) by Lifestyle Habits, Gender,
Racial/Ethnic Backgrounds, and SES for 8th Graders: 1993-2003

Aggregated Data
Grade 8
Males Females
Frequency of Total White Black Hispanic Low White Black Hispanic Low
Behavior SES SES
Breakfast
(1) Never JLIH** 412%%% 47 7R¥% A5 SHK* 43.9%*% 19 7HR*x - 362¥%*k 34 Q¥ 31.4%*
(2) Seldom 28.8 343 31.5 442 36.4 21.2 384 29.2 30.2
(3) Sometimes 27.2 33.0 322 38.0 39.1 18.5 34.1 25.6 29.3
(4) Most days 23.0 26.5 30.5 33.0 25.6 15.8 25.4 27.7 24.8
(5) Nearly every day  21.8 253 28.9 30.6 29.8 15.8 23.0 22.0 23.6
(6) Every day 18.9 20.6 21.7 26.2 25.7 12.9 27.0 222 21.6
Pearson’sr -0.10 -0.14 -0.13 -0.15 -0.13 -0.08 -0.10 -0.09 -0.08
Vegetables
(1) Never 28.9%%*  30.5%** 343 37.2 36.5 17.2%* 30.5%* 30.3 29.2
(2) Seldom 27.0 30.1 28.4 314 31.1 17.6 37.9 30.6 26.9
(3) Sometimes 254 27.0 28.6 34.7 32.7 18.8 329 27.4 29.2
(4) Most days 239 26.7 27.3 33.4 29.8 17.7 33.0 26.3 27.5
(5) Nearly every day  21.6 24.1 30.2 32.1 30.0 16.7 24.8 24.7 28.6
(6) Every day 21.3 242 27.8 34.0 30.0 14.9 314 222 239
Pearson’sr -0.06 -0.05 -0.02 -0.01 -0.05 -0.03 -0.04 -0.06 -0.03
Fruit
(1) Never 30.3%** 33 8%+ 377 459 39.5 17.0%**  34.5% 21.5% 22.6
(2) Seldom 28.2 313 31.1 35.9 36.3 20.2 36.1 29.0 28.3
(3) Sometimes 26.5 29.0 29.0 38.5 314 18.2 34.0 329 29.4
(4) Most days 24.6 26.4 32.1 31.6 29.5 18.4 34.8 244 28.9
(5) Nearly every day  22.8 25.0 28.7 322 31.8 17.2 28.7 28.7 28.9
(6) Every day 21.2 23.8 26.3 33.1 30.5 14.5 28.0 23.6 234
Pearson’sr -0.06 -0.06 -0.05 -0.05 -0.04 -0.04 -0.06 -0.04 -0.03
Exercise
(1) Never 33.6%*¥*  36.6%** 321 36.9%** 36.8%*% 26, 7%**  362%F*k 33 THxx 30.6%**
(2) Seldom 334 40.3 30.4 40.3 40.9 25.6 35.5 343 323
(3) Sometimes 29.9 34.1 33.0 43.0 36.7 22.6 383 324 32.7
(4) Most days 24.1 28.5 28.9 37.8 38.5 17.7 28.4 254 252
(5) Nearly every day  21.9 245 29.7 29.9 30.6 16.0 29.9 25.0 27.1
(6) Every day 18.5 20.3 27.1 29.1 24.7 11.2 25.4 18.4 20.0
Pearson’sr -0.12 -0.14 -0.04 -0.10 -0.12 -0.13 -0.09 -0.13 -0.11
Sleeps 7 hours
(1) Never 34.5%** 34 9%** 3535 37.9 40.2* 28.6%%*% 44 1*** 362 40.4*
(2) Seldom 27.6 335 30.9 31.6 33.6 19.2 41.6 27.0 27.7
(3) Sometimes 27.6 30.7 30.1 41.0 36.0 21.0 34.7 29.1 29.5
(4) Most days 23.8 28.4 33.5 38.1 34.8 16.3 28.2 25.0 253
(5) Nearly every day  21.5 23.5 28.3 31.0 28.3 16.0 28.7 28.8 26.7
(6) Every day 2255 242 26.4 32.0 29.7 15.2 31.0 25.7 26.9
Pearson’sr  -0.06 -0.07 -0.05 -0.05 -0.05 -0.06 -0.07 -0.03 -0.04

(table continues)
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Table 35. (continued)

Males Females
Frequency of Total White Black Hispanic Low White Black Hispanic Low
Behavior SES SES
TV viewing during the
week (M-F) (hrs)
None 16.9%**  21.7*** 309 19.2%* 21.0 11.8%**% 292 14.9*% 26.4%
2.5 17.2 214 31.6 35.7 33.6 11.3 27.8 19.4 21.9
5.0 18.8 21.7 30.2 354 29.5 13.8 27.8 20.5 24.7
10.0 21.8 25.8 27.4 27.0 30.7 16.0 32.1 243 24.2
15.0 25.3 29.1 26.8 30.9 35.2 19.0 324 27.3 30.0
20.0 27.3 29.0 29.3 39.0 33.8 20.7 30.9 29.2 26.6
25.0 29.9 304 29.9 35.8 31.7 243 32.6 30.0 30.3
Pearson’sr  0.10 0.07 0.01 0.04 0.01 0.10 0.02 0.08 0.04
TV viewing on an
average weekend (hrs)
None 17.6%*%  21.3*%** 271 24.8 24.8 10.3***  26.7 18.6%** 20.5%*
0.5 19.7 22.1 28.7 33.6 243 13.6 33.9 22.6 23.1
1.5 20.5 243 25.6 349 33.9 13.5 35.0 25.6 253
3.5 20.8 23.5 27.7 314 31.6 15.0 30.3 22.0 23.8
5.5 245 27.1 30.7 322 35.6 18.4 32.5 24.7 29.8
7.5 27.2 29.4 29.4 33.8 322 20.9 332 29.6 29.3
9.5 30.0 31.2 30.0 36.5 324 24.7 30.2 34.0 31.2
Pearson’sr  0.09 0.07 0.03 0.03 0.02 0.10 -0.02 0.08 0.06

Note. The chi-square statistic was used to test if differences in the proportion of overweight youth vary by the frequency of the

behavior within each of the groups listed (columns). Percents are weighted and standard errors take into account in the complex
sampling design.
*p <0.05. ¥*p <0.01. ***p < 0.001.
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Table 36. Percent Overweight (BMI percentile > 85%) by Lifestyle Habits, Gender,
Racial/Ethnic Backgrounds, and SES for 10th Graders: 1993-2003

Aggregated Data
Grade 10
Males Females
Frequency of Total White Black Hispanic Low White Black Hispanic Low
Behavior SES SES
Breakfast
(1) Never 20.9%¥% 39 (Q¥F*k 43 7H¥E - AQ FHk* 40.1%**  18.8*%**  36.3 27.4 24.3*
(2) Seldom 27.1 34.7 373 43.1 40.4 19.1 31.0 243 26.0
(3) Sometimes 23.8 26.8 33.7 32.1 29.7 16.9 29.8 25.9 25.5
(4) Most days 21.9 26.8 31.8 34.1 32.8 13.5 30.6 243 23.9
(5) Nearly every day 20.9 25.5 27.1 323 31.6 14.0 24.5 224 24.2
(6) Every day 18.2 21.0 26.2 28.6 29.9 10.3 26.0 19.6 18.1
Pearson’sr -0.09 -0.13 -0.11 -0.13 -0.09 -0.09 -0.06 -0.05 -0.05
Vegetables
(1) Never 28.4%%* 33 6¥*k* 315 40.6 35.1 14.5%* 344 24.0 23.6
(2) Seldom 24.5 27.6 30.8 352 35.2 16.3 30.3 24.9 234
(3) Sometimes 23.7 27.6 32.6 335 314 16.2 28.7 24.3 24.1
(4) Most days 233 27.7 32.8 33.8 32.8 16.4 29.0 23.6 26.2
(5) Nearly every day  22.0 25.2 353 35.6 35.9 15.3 334 25.6 26.3
(6) Every day 20.7 24.9 31.2 36.8 34.7 13.2 27.4 21.0 20.9
Pearson’sr -0.04 -0.04 0.01 -0.01 0.01 -0.02 -0.01 -0.02 -0.003
Fruit
(1) Never 33.8%**%  37.4%*%*%  40.7 57.8* 43.8 14.2%* 455 344 26.3
(2) Seldom 24.6 29.3 332 31.9 342 16.6 253 24.5 20.8
(3) Sometimes 244 29.2 31.8 332 32.8 16.5 28.8 24.0 24.1
(4) Most days 23.5 27.8 324 37.5 34.6 16.1 29.7 22.1 24.0
(5) Nearly every day 21.4 24.2 31.5 354 33.6 15.2 30.6 234 24.7
(6) Every day 21.5 24.3 33.1 34.6 324 13.9 32.6 25.0 26.1
Pearson’sr -0.04 -0.06 -0.01 -0.02 -0.03 -0.02 0.02 -0.003 0.02
Exercise
(1) Never 30.3%**  34.5%**  36.9%* 38.7 38.8%¥*  2].6%**  34.5¥¥*k Qg Dkkx 29.5%%*
(2) Seldom 29.2 34.1 413 37.4 36.3 23.0 34.1 29.0 28.2
(3) Sometimes 26.5 32.9 37.8 38.6 41.8 19.5 325 28.6 25.3
(4) Most days 232 28.3 353 347 344 15.5 29.2 24.5 253
(5) Nearly every day  20.0 25.7 32.7 339 26.2 11.1 24.1 17.1 17.0
(6) Every day 18.9 21.6 27.2 345 31.5 9.6 23.5 18.4 19.8
Pearson’sr -0.09 -0.11 -0.10 -0.03 -0.08 -0.13 -0.09 -0.11 -0.09
Sleeps 7 hours
(1) Never 31.9%**  37.9%*%*  39] 48.6* 39.5 21.4%** 329 31.2%* 30.9
(2) Seldom 26.0 31.2 30.2 41.0 38.6 18.9 33.6 322 27.4
(3) Sometimes 22.8 26.2 33.8 40.1 342 16.3 29.8 24.6 23.7
(4) Most days 21.7 27.6 33.1 322 31.2 14.1 26.3 19.9 22.4
(5) Nearly every day 21.3 25.5 32.1 35.6 33.9 13.3 29.5 19.2 23.1
(6) Every day 23.0 24.8 31.9 31.6 323 14.7 31.0 23.0 234
Pearson’sr -0.03 -0.05 -0.02 -0.09 -0.05 -0.05 -0.01 -0.07 -0.04

(table continues)
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Table 36. (continued)

Males Females
Frequency of Total White Black Hispanic Low White Black Hispanic Low
Behavior SES SES
TV viewing during the
week (M-F) (hrs)
None 14.7%%%  19.6%** 397 40.7* 38.4 8.7%** 249 21.9% 11.5%*
2.5 16.2 214 26.7 345 33.0 11.0 324 18.0 20.1
5.0 19.1 23.7 28.7 34.6 323 13.1 27.7 21.1 20.8
10.0 22.6 26.0 34.6 36.3 35.5 15.9 30.3 234 23.9
15.0 25.9 29.5 313 33.6 323 19.0 31.8 23.6 253
20.0 28.4 31.5 34.1 35.9 343 21.0 28.1 29.1 25.6
25.0 323 36.1 333 44.7 38.7 23.1 30.8 31.2 28.6
Pearson’sr 0.12 0.10 0.01 0.06 0.03 0.11 0.01 0.09 0.08
TV viewing on an
average weekend (hrs)
None 18.8%*%  243*%*x 340 40.2* 30.6 10.8***  33.0 23.9 17.2%%%*
0.5 17.0 23.0 29.7 33.2 34.0 10.6 23.0 18.2 18.5
1.5 18.8 234 27.3 353 32.0 12.0 28.8 233 21.3
3.5 22.4 25.4 30.7 40.0 33.1 15.4 33.0 24.6 25.1
5.5 24.6 28.2 29.3 33.1 34.6 18.4 274 24.8 24.8
7.5 27.6 30.1 359 33.7 36.6 20.4 29.6 27.8 25.6
9.5 32.6 34.7 374 42.6 39.1 243 322 29.2 30.3
Pearson’sr  0.11 0.08 0.07 0.02 0.05 0.11 0.02 0.06 0.08

Note. The chi-square statistic was used to test if differences in the proportion of overweight youth vary by the frequency of the
behavior within each of the groups listed (columns). Percents are weighted and standard errors taken into account in the complex

sampling design.

*p < 0.05. **p < 0.01. ***p < 0.001.
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SUMMARY AND CONCLUSIONS

This study’s findings suggest that becoming overweight may be due in part to differences
in eating patterns, exercise frequency, and television viewing. These findings are consistent with
those of other studies (Boynton-Jarrett et al., 2003; Crespo et al., 2001; Lowery, Wechsler,
Galuska, Fulton, & Kann, 2002; Story & French, 2004; Weber Cullen & Zakeri, 2004). The
findings that Black and Hispanic youth are generally less likely than White youth to eat
breakfast, fruits, and vegetables and to frequently exercise vigorously, and are more likely to
spend time watching television, might be explained largely by associated SES differences.
Indeed, some but not all differences are accounted by SES.

In general, the picture that emerges from the relationship between SES and race/ethnicity
on these behaviors and percent overweight is complex and varies substantially according to the
youth’s gender and grade. For example, nearly all racial/ethnic differences in mean BMI and
percent overweight among males in 8th and 10th grades remain after adjusting for SES. Among
females in 8th and 10th grades, after adjusting for SES, all but one racial/cthnic difference in
mean BMI, and in percent overweight, remain. By the time youth are in 12th grade, racial/ethnic
differences in BMI among males are few and in the most recent years (2001-2003) are
nonsignificant, with and without statistical adjustment for SES. On the other hand, the mean
BMI and percent overweight of Black and Hispanic females in 12th grade have been
significantly higher than that of White females even after adjusting for SES, though in the most
recent years the differences between Hispanic and White females are no longer significant once
SES is accounted for.

Racial/ethnic differences in the percent of youth who eat breakfast, fruits, and vegetables
regularly remain fairly strong even after SES is entered in the model. These findings are
observed mainly at the lower grades (8th and 10th graders) and among some 12th graders.
Similarly, racial/ethnic differences in the percent of youth who exercise remain after SES is
entered in the model, but this is observed primarily among females and not males. Finally,
racial/ethnic differences in the mean number of hours of television viewing remain consistently
large, even after SES differences are accounted for. Altogether, these findings indicate that SES
differences do not fully explain the differences observed between racial/ethnic groups. However,
it should be noted that the measure of SES is rather crude; only three categories, based only on
parental education, are distinguished.

Study Limitations

Before we discuss the study’s findings further, the following limitations should be
considered. First, we do not have data on other potential predictors of overweight and obesity,
such as detailed caloric intake and the family’s eating and physical activity routines; nor do we
have information on environmental factors that might influence students’ behaviors, such as the
widespread availability of junk foods and the reduction in physical education classes in schools
across the nation. With funding from the Robert Wood Johnson Foundation, we recently began
collecting school-level data that should help us monitor and understand the effects of school
policies regarding nutrition and physical activity on youth obesity.
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Second, the potential effects that school dropouts may have on the findings cannot be
obtained, because school dropouts are omitted. We believe, however, that this is a minimal
problem at 8th grade and only a modest one at 10th, because so few students have left school at
those early points.

Third, the data are based on self-report. Prior research has found that adolescents tend to
underreport their weight by an average of 3.5 pounds and overreport their height by an average
of 2.7 inches, leading to an underestimation of BMI when using self-reports (Brener, McManus,
Galuska, Lowry, & Wechsler, 2003). Although several studies also have concluded that the bias
towards underreporting weight is sufficiently small to reach reliable conclusions (Brener et al.,
2003; Goodman, Hinden, & Khandelwal, 2000; Strauss, 1999), it is still possible that the
proportions of youth who are overweight are slightly underestimated in this study.

However, we do not think this potential downward bias had a substantial effect on the
associations we report between overweight and lifestyle habits (Tables 35 and 36). In a study of
the validity of self-reported BMI, Strauss (1999) found that “the use of self-reported weight and
height resulted in the correct classification of obesity status in 94% of the children” (p. 906).
These findings were similar for boys and girls and for all racial/ethnic groups included in that
study (namely, White, Black, and Hispanic youth). Strauss (1999) observed that most bias in
reporting seems to occur among obese youth who tend to underestimate their weight. It follows
that the odds ratios between obesity and obesity-related variables were nearly identical whether
obesity was calculated using self-reported or actual measurements of height and weight.
Therefore, in the present study, if these biases are present, we believe they are relatively constant
across groups. Nonetheless, further research is certainly needed to understand the magnitude and
distribution of bias in self-reported height and weight for boys and girls according to their
racial/ethnic backgrounds and socioeconomic status, among other variables.

Notwithstanding these limitations, this study provides substantial information on the
distribution and trends of overweight by racial/ethnic background, socioeconomic levels,
population density, and region using large national representative samples of youth.

Disease Burden and Health Disparities

The overrepresentation of overweight youth of racial/ethnic minority backgrounds and of
low SES observed in this and other studies (Hoelscher et al., 2004; Nelson, Chiasson, & Ford,
2004; Wang, 2001) mimics the excess morbidity and mortality of a large number of health
conditions and chronic diseases found among these population groups (Adler & Ostrove, 1999;
Amaro & Raj, 2000; Breeze, Sloggett, & Fletcher, 1999; House et al., 1990; Institute of
Medicine, 2002; McDonough, Williams, House, & Duncan, 1999; Sloggett & Joshi, 1994;
Steenland, Hu, & Walker, 2004; U.S. Department of Health and Human Services, 2000;
Williams, Yu, Jackson, & Anderson, 1997; Winkleby, Kraemer, Ahn, & Varady, 1998).
However, as is the case with current attempts to understand racial/ethnic and SES differences in
morbidity and mortality (Bartman, Moy, & D’Angelo, 1997; Folton, 1995; Newacheck &
Starfield, 1988; Simpson, Bloom, Cohen, & Parsons, 1997; Kington & Smith, 1997; Krieger &
Sidney, 1996; Sherman, 1994; Williams, 1990; Williams, Lavizzo-Mourey, & Warren, 1994;
Williams, Neighbors, & Jackson, 2003), the recent progress made towards understanding
overweight and obesity reveals no definitive answers. But, it provides some direction on the
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underlying mechanisms that might be targets of interventions aimed at preventing or reducing
overweight and obesity (Weber Cullen, Baranowski, Rittenberry, & Olvera, 2000; Geronimus,
Bound, Waidmann, Hillemeier, & Burns, 1996; Grunbaum et al., 2002; Haas et al., 2003; Liao et
al., 1998; Morland, Wing, Roux-Diez, & Poole, 2001; Serdula et al., 2004; Story et al., 2002;
Troiano & Flegal, 1998; U.S. General Accounting Office, 2004).

Implications for Prevention

The recently released WHO report entitled “Diet, Nutrition, and the Prevention of
Chronic Diseases” (WHO, 2003) provides a number of strategic directions and recommendations
for policy and research to prevent and reduce the prevalence and incidence of obesity and its
associated chronic diseases. Some of the stated policy principles include the following:

o “Strategies should be comprehensive and address all major dietary and physical
activity risks for chronic diseases together, alongside other risks—such as tobacco
use—from a multisectoral perspective.” (p. 135)

. “A life-course perspective on chronic disease prevention and control is critical.
This starts with maternal and child health, nutrition and care practices, and carries
through to school and workplace environments, access to preventive health and
primary care...” (p. 135)

o “Strategies should explicitly address equality and diminish disparities; they
should focus on the needs of the poorest communities and population group” (p.
135)

Building on the above principles, the WHO (2003) report lists several recommendations
for creating supportive environments that will encourage and support a healthy lifestyle and
better individual choices. Some of the actions that will lead to better environments include
“increasing access—especially of low-income communities—to a supply of nutrient-dense fresh
foods; regulations that support this, facilitating access to high-quality diets through pricing
policies; nutrition labels to inform consumers, in particular about the appropriate use of
health/nutrition claims” (p. 139). One of the key strategies mentioned in the report is for the
development of “a surveillance system for monitoring diet, physical activity and related health
problems” in order to “track progress towards each country’s diet-related health targets, and to
guide the choice, intensity and timing of measures to accelerate achievement. The data required
for implementing effective policies need to be specific for age, sex and social group, and indicate
changing trends over time” (p. 142).

Consistent with the WHO guidelines and suggested strategies, as well as of those recently
published by the Institute of Medicine (2005), a current initiative funded by the Robert Wood
Johnson Foundation (RWIJF), Bridging the Gap (BTG), seeks to measure and monitor school-
level policies and programs related to nutritional content of the foods and beverages offered to
students. The Youth, Education, and Society (YES) study, of which the present research is a
component, is one of two major elements of the larger BTG initiative. The YES team, in
collaboration with BTG colleagues at the University of Illinois at Chicago, and the Monitoring
the Future (MTF) project, are collecting individual-, school-, and community-level data to track
trends and answer questions about the types of individual and contextual factors associated with
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overweight and obesity, and to identify effective solutions to these serious health problems
among our youth. The emphasis is on evaluating the relative importance of various policies,
practices, and conditions in the school and community environments; tracking changes over time
in those policies, practices, and conditions; and assessing whether student rates of overweight
change in response to such environmental changes. Past and future publications from this
initiative may be found on the Web sites of the two component studies that comprise BTG—
www.yesresear ch.org and www.ImpacTeen.org.
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