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School Influences

he Epidemiology of Overweight and Related
ifestyle Behaviors
acial/Ethnic and Socioeconomic Status Differences Among
merican Youth

orge Delva, PhD, Lloyd D. Johnston, PhD, Patrick M. O’Malley, PhD

ackground: Differences in the prevalence of youth at or above the 85th percentile of age- and
gender-adjusted body mass index (BMI) by race/ethnicity and socioeconomic status were
examined among youth in 8th and 10th grades. The possible role of a number of lifestyle
behaviors and family/parenting factors in explaining these differences was then explored.

ethods: Cross-sectional survey data were used from nationally representative samples in the
Monitoring the Future study from 1998 to 2003 (N�39,011 students). Data were analyzed
in 2006.

esults: Minority, low-income males, and male youth were more likely have a BMI at or above the
85th percentile. Frequency of eating breakfast, eating fruits and vegetables, and exercising
regularly were inversely associated with being at or above the 85th percentile. The number
of hours youth spend per week watching television was positively associated with being at
or above the 85th percentile. These lifestyle behaviors proved more important than the
family/parenting variables examined.

onclusions: The overrepresentation of youth at risk of overweight or overweight among racial/ethnic
minority and low-income populations mimics the excess morbidity of overweight and
obesity-related health conditions in these same populations. Differences in lifestyle
behaviors and family characteristics might help to explain these subgroup differences
starting at an early age. While there is growing need to modify these behaviors in the
population at large, the need is greatest among minorities and low-socioeconomic status
youth.
(Am J Prev Med 2007;33(4S):S178–S186) © 2007 American Journal of Preventive Medicine
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ecent trends in overweight and obesity and
related lifestyle behaviors indicate that more
youth have become overweight and at risk for

verweight and that many more engage in detrimental
ehaviors that are potentially linked to the current
verweight and obesity epidemic.1–5 Being overweight
ubstantially and negatively impacts the present and
uture health of American youth.6–11 Regrettably, the
urden of disease is likely to fall more heavily on
acial/ethnic minority youth and low-income popula-
ions because of the overrepresentation of being over-
eight in these populations.12–15

To enhance an understanding of the epidemiology
f overweight among American youth, the present
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Delva, Johnston, O’Malley), and School of Social Work (Delva),
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tudy investigates differences in the prevalence of over-
eight and of being at risk for overweight among white,
lack, and Hispanic youth by socioeconomic status
SES). The extent to which the associations among
verweight, race/ethnicity, and SES are accounted for
y differences in lifestyle behaviors that may be associ-
ted with obesity are also examined.16–19 Prior research
as found, for example, that youth from low-income

amilies tend to eat fewer fruits and vegetables,16 and
hat African-American youth spend more time watching
elevision than white youth.19 Also, in light of prior
esearch documenting the importance of family-related
actors in relation to risk of overweight,5 it is also
ypothesized that reduced parental supervision, as
easured by the number of hours youth spend alone

fter school, is associated with increased risk of over-
eight. For example, less parental supervision after

chool may result in youth spending more time
atching television or playing video games, snacking
n foods high in fat and calories, not being provided

ith transportation to participate in after-school

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.07.008
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ports programs, and overall being more sedentary.20

n turn, these differences in parental supervision may
ccount for overweight differences between racial/
thnic groups and SES.21

Among minors, overweight is defined as being at or
bove the 95th percentile based on an age- and gender-
djusted body mass index (BMI), while being at risk for
verweight is defined as being between the 85th and
5th percentile on the same scales. The current study
xamines whether the percentage of students who are
t or above the 85th percentile (that is being at risk of
verweight or overweight) differs by race/ethnicity and
ES, controlling for population density, region, and the
requency with which students eat breakfast, fruits, and
egetables; get seven hours of sleep each night; exercise
igorously; and watch television; hereafter referred to
s lifestyle behaviors. Whether the percentage of youth
t or above the 85th percentile differs by race/ethnicity
nd SES is also examined controlling for the number of
ours they spend after school each day at home with no
dult present, whether or not they live with both
arents, and whether the students’ mothers have paid

obs, hereafter referred to as family/parenting vari-
bles. The study is based on large national representa-
ive samples of 8th and 10th graders living in the
nited States.

ethods

ample

ata are utilized from 1998–2003 for 8th- and 10th-grade
tudents who participated in the University of Michigan’s

onitoring the Future project. Data for 12th-grade youth are
ot included in this study because several variables under

nvestigation are not asked in the same format of a multiple-
orms questionnaire, precluding multivariate analyses with all
elevant variables. Data were analyzed in 2006.

The design and methods are summarized briefly below; a
etailed description is available elsewhere.22,23 The study
mploys a multistage sampling design to obtain nationally
epresentative separate samples of 8th- and 10th-grade stu-
ents from the 48 contiguous states, collected annually since
991. The annual sampling procedures involve three stages24:
1) geographic regions are selected; (2) schools are randomly
elected with probability proportionate to size (approximately
90 each year); and (3) roughly 31,000 to 33,000 students are
ampled from within those schools. Sample weights are
ssigned to each student to take into account variations in
election probabilities that occur at the various stages of
ampling. From 1991 to 2004, an average of 55% of the original
chools agreed to participate, and either an original school or a
eplacement school was obtained in 98% of the sample units, or
slots.” Students complete a self-administered, machine-readable
uestionnaire during a normal class period. Student response
ates average 90% for 8th graders and 86% for 10th graders.
bsence on the day of data collection was the primary reason
hat students were missed. y

ctober 2007
easures

verweight. Data on weight and height are based on stu-
ents’ self-reports. These data were used to calculate BMI by
ividing weight (in kilograms) by height (in meters) squared
weight/height2). Then, age- and gender-specific growth
urves produced by the Centers for Disease Control and
revention (CDC) were used to create the “at risk of over-
eight” or “overweight” category, defined here as a youth
hose BMI was greater than or equal to the 85% percen-

ile.25,26 These growth curves were normed on data from
everal national health examination surveys conducted by the
ational Center for Health Statistics between 1963 and 1994.

ating behaviors. Three separate questions meant to be
ndicative of the frequency of healthy eating behaviors were

easured in the present study: How often do you eat break-
ast? How often do you eat at least some green vegetables? and
ow often do you eat at least some fruit? The response

ategories were: (1) never, (2) seldom, (3) sometimes,
4) most days, (5) nearly every day, and (6) every day. A
omposite score was created by summing the students’ re-
ponses to these questions with scores ranging from 3 to 18.
hronbach’s alpha was 0.71 for girls and 0.75 for boys.

xercise behaviors. A variable on frequency of exercising was
reated using the following question: How often do you
xercise vigorously (jogging, swimming, calisthenics, or any
ther active sports)? The response categories were the same
s for eating behaviors.

leeping behaviors. The question, How often do you get at
east 7 hours of sleep? had the same answer scale as the eating
ehaviors questions.

elevision viewing. The average number of hours that youth
atch television in a week was determined based on the

ollowing two questions: How much TV do you estimate you
atch on an average WEEKDAY? and How much TV do you
stimate you watch on an average WEEKEND (both Saturday
nd Sunday combined)? The number of hours youth watch
V in a week (5 days) and weekend were added and could
ange from none to over 34 hours. The total was divided by
even to obtain the average number of hours youth watch TV
n a given day.

arenting-related variables. Three variables were included:
he first variable was the number of hours youth spend after

chool each day at home with no adult present, counting the
ours between the end of school and the time when the youth
oes to bed. The response categories were none or almost none,
ess than 1 hour, 1–2 hours, 2–3 hours, 3–5 hours, and �5 hours.
lso included was a dichotomous variable that measured
hether or not youth lived with both parents and a variable

hat measured whether the students’ mothers have paid jobs.
he response categories were no, yes, part-time job, and

ull-time job.

emographic characteristics. Gender was measured by the
uestion What is your sex? with the following response
ategories: 1�male, 2�female. Race/ethnicity was measured
y the question How do you describe yourself? For the
resent study, three groups were distinguished: (1) white,
2) black or African American, and (3) Hispanic; all other

outh were excluded from the analyses due to inadequate

Am J Prev Med 2007;33(4S) S179
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ample sizes for the proposed analyses. Parental education (as
proxy for SES) was defined as an average of father’s and
other’s educational attainment (with one missing data case

ermitted). Educational attainment for each parent was
oded as follows: 1�completed grade school or less, 2�some
igh school, 3�completed high school, 4�some college,
�completed college, 6�graduate or professional school
fter college. An ordinal measure of parental education,
hich serves as a proxy for SES, was created. However, the
elationship between SES and the dependent variable
verweight was not linear for black and Hispanic youth.
hese analyses indicated that a linear term would not
apture the interaction between the race/ethnicity and
ES variables. Thus, an SES variable with three levels—low,
id, and high—was created. Low SES corresponded to

either (or the only) parent having no more than a high
chool degree. High SES corresponded to both parents
aving a college degree. (No one-parent families were coded
s high SES.) Remaining students were coded as having mid
ES. Subsequently, nine dummy-coded variables were cre-
ted to capture all the interactions between the three
acial/ethnic groups and three levels of SES. Preliminary
nalyses revealed that the prevalence of overweight and
besity tended to be lowest among white youth of high SES;
herefore, this group was defined as the reference category
or analysis purposes.

Population density was determined by the U.S. Census
ureau’s classification of the area in which the school is

ocated: within a large metropolitan statistical area (MSA),
ther metropolitan statistical area, or nonmetropolitan statis-
ical area. Region is determined by the geographic region of
he country where the school is located (i.e., Northeast, North
entral, South, and West).

nalyses

n prior work, it was noted that the prevalence of youth at or
bove the 85th percentile varied by gender1,27; therefore, all
nalyses were conducted separately for boys and girls. Prelim-
nary analyses indicated that there were no meaningful dif-
erences by grade in the prevalence of youth at or above the
5th percentile and in the associations between variables.
herefore, all analyses are based on the 8th- and 10th-grade
ata combined.
The bivariate association between each predictor and the

ependent variable, youth at or above the 85th percentile,
as estimated first, followed by multivariate logistic regression
nalyses to test three different models. Models 1 and 2
xamined changes in the bivariate associations between race/
thnicity by SES categories and the dependent variable when
he lifestyle behaviors and parenting-related variables were
ntered, respectively. Model 3 was the full model that in-
ludes all the variables in the study. Changes in odds ratios
nd 95% confidence intervals were examined across models
o assess changes in the potential associations between sets of
ndependent variables and the dependent variable. Also,
ecause Models 1 and 2 were nested within the Full Model,
he chi-square statistic was used to compare improvements in

odel fit. All analyses adjust for grade level and year in which
he survey took place.

All analyses were conducted with the Stata 8.0 statistical
rogram to weight the data to permit generalizations to the

eneral population of youth and to take into account the a

180 American Journal of Preventive Medicine, Volume 33, Num
esign effects in calculating standard errors resulting from
he complex sampling design of the study.

esults
ample Characteristics

able 1 provides the numbers of cases for the demo-
raphic variables separately for each gender and the
ercentage of youth in the various categories who are at
r above the 85th percentile. Across the 6 years, 1998–
003, there were a total of 39,011 participants complet-
ng the relevant questionnaire forms, 20,913 girls and
8,098 boys. The sample of youth was approximately 75%
hite, 13% black, and 12% Hispanic. The percent of

tudents who are of low, mid, and high SES was approxi-
ately 15%, 58%, and 27%, respectively. Across all stud-

ed years, nearly 25% of youth were at or above the 85th
ercentile. Although comparable data from other na-

ional studies are not available, the percent of boys and
irls in 10th grade who are at or above the 85th percentile
as compared with data from the 2003 CDC Youth Risk
ehavior Survey (YRBS). In the present study, the percent
f boys and girls in 10th grade who were at or above the
5th percentile were 30.4% and 23.5%, respectively. The
orresponding percents for boys and girls in 10th grade in
he YRBS study were 30.3% and 23.0%, respectively.

Figure 1 shows the percentage of students at or above
he 85th percentile by measure of race/ethnicity and SES.
t indicates that higher percentages are found among
oys, minority youth, and youth of lower SES. Table 1

ndicates that for boys, there is a significantly greater
roportion of youth at or above the 85th percentile living

n nonmetropolitan areas and in the South.

ivariate Results

or girls, the odds ratios associated with being at or
bove the 85th percentile were significantly higher for
ll race/ethnicity by SES interactions when compared
o white girls of high SES (see Table 2). Being at or
bove the 85th percentile was inversely associated with
ealthy eating, sleeping, and exercise frequency, and
ositively associated with the number of hours youth
atched TV per day. Being at or above the 85th
ercentile was also positively associated with the num-
er of hours youth spent at home with no adult present
nd inversely with living with both parents. Also, slightly
ore youth who live in the South were at or above the

5th percentile.
The findings for boys were similar to those for girls,

ith the exception that the number of hours they spent
t home after school with no adult present was not
ssociated with being at or above the 85th percentile,
nd there were no significant regional differences (see
able 2). However, boys who live in nonmetropolitan

reas had a significantly higher odds ratio associated

ber 4S www.ajpm-online.net
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MTF, Monitoring the Future; MSA, metropolitan statistical area; SES,
socioeconomic status.

October 2007
ith being at or above the 85th percentile when com-
ared to those who live in large cities.

ultivariate Results

comparison of the results of Models 1 (demographic
ariables plus lifestyle behaviors) and 2 (demographic
ariables plus parenting variables) shows that inclusion
f the lifestyle behaviors variables reduced the magni-
ude of the association between being at or above the
5th percentile and race/ethnicity by the SES variable
ore than did the parenting variables (Table 2, Models
and 2). The coefficient for the “black/low SES” group
f boys became nonsignificant when lifestyle behaviors
ere entered in the model (see Table 2, Model 1). In
art, this is due to a loss of power to detect significant
ifferences resulting from the small number (N �
95) of low-income black boys in the sample. For
irls, all coefficients of the association between being
t or above the 85th percentile and race/ethnicity
nd SES variables remained statistically significant. In
ubsequent analyses, the lifestyle variables—fre-
uency of eating, exercising, and TV viewing—were

dentified as the variables that accounted for most of
he reductions in the associations of race/ethnicity
nd SES with being at or above the 85th percentile
etween models among both boys and girls. The
ariables region and population density did not have
n effect.
For girls, the exercise and TV-viewing variables re-
ained significantly associated with being at or above

he 85th percentile in the multivariate context, while
ating and sleeping variables became nonsignificant
see Table 2, Model 1). Among boys, all lifestyle behaviors
emained significantly associated with being at or above
he 85th percentile, though the magnitude of the associ-
tion decreased.

In the multivariate context, only one of the parenting
ariables that was significantly associated with being at
r above the 85th percentile in the bivariate analyses
emained significant. Specifically, girls living with both
arents remained significantly less likely to be at or
bove the 85th percentile (see Table 2, Model 2).
In the full model, where both the lifestyle behaviors

nd parenting variables were included, the magnitude
f the associations between being at or above the
5th percentile and the race/ethnicity by SES vari-
ble decreased slightly for both boys and girls when
ompared to the model that included lifestyle behav-
ors only. The attenuation of the magnitude of the
ssociation between being at or above the 85th per-
entile and race/ethnicity by SES variables between the
ivariate and the full model is shown in Figure 2. It can
lso be observed that the odds ratios are approximately
inearly associated with socioeconomic status among
hite youth and female Hispanics, but not black youth
able 1. Percentage of youth at or above the 85th
ercentile by demographic characteristics among 8th- and
0th-grade students: MTF 1998–2003

haracteristic N

% at or
above
85th
percentile

Significance
levela

OTAL 39,011 24.9 *
IRLS 20,913 20.3
Grade level

8th 9,857 20.7
10th 11,056 20.0

Race/ethnicity by SES ***
White of high SES 4,641 11.9
White of mid SES 9,147 17.7
White of low SES 1,791 26.7
Black of high SES 534 25.7
Black of mid SES 1,841 34.6
Black of low SES 548 29.8
Hispanic of

high SES
261 18.8

Hispanic of
mid SES

1,138 25.0

Hispanic of
low SES

1,012 30.7

Population density
Large MSA 6,504 19.9
Other MSA 9,703 20.1
NonMSA 4,706 21.2

Region
Northeast 4,403 19.2
North Central 5,387 19.7
South 7,511 21.9
West 3,612 19.2

OYS 18,098 30.1
Grade level

8th 8,510 29.8
10th 9,588 30.3

Race/ethnicity by SES ***
White of high SES 4,527 21.3
White of mid SES 8,018 30.7
White of low SES 1,269 37.6
Black of high SES 517 31.1
Black of mid SES 1,423 34.0
Black of low SES 295 33.0
Hispanic of

high SES
262 32.5

Hispanic of
mid SES

1,048 38.5

Hispanic of
low SES

739 40.3

Population density **
Large MSA 5,448 28.9
Other MSA 8,494 29.5
NonMSA 4,156 32.3

Region **
Northeast 3,791 30.1
North Central 4,711 28.0
South 6,430 31.9
West 3,166 29.5

Indicates if differences in percent of youth at or above the 85th

ercentile among the response categories of each variable are
tatistically significant.
p�0.05; **p�0.01; ***p�0.001.
nd male Hispanics.

Am J Prev Med 2007;33(4S) S181
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Finally, because Models 1 and 2 are nested within the
ull Model, it was possible to test differences in the
hi-square statistics of the Full Model with Models 1 and
. Among female students, the Full Model accounts for
ariation in being at or above the 85th percentile better
han Model 1 (�2 difference�37.5, df difference�4,
�0.001) and Model 2 (difference in �2�321.19, dif-
erence in df�4, p�0.001) (see Table 2). However,
mong boys, the Full Model accounts for variation in
eing at or above the 85th percentile better than Model
(difference in �2�253.44, difference in df�4, p�0.001)
ut not Model 1 (difference in �2�2.14, difference in
f�4, p�0.05) (see Table 3). This finding suggests that
or boys, adding the family/parenting variables did not
ontribute information that helped account for variation
n the dependent variable.

iscussion

consistent pattern of more black and Hispanic youth
eing at or above the 85th percentile than white youth
as found at every SES level, with only one exception (a

lightly lower percentage of black boys of low SES at or
bove the 85th percentile than white boys of low SES at
r above the 85th percentile). These findings are
onsistent with prior research that has found some
ealth outcomes of educated African Americans to be
f lower quality than that of equally educated whites,
nd to be very similar to that of whites with little or no
ducation.28 In the present study, evidence is provided
f the importance of the individual’s social location,

igure 1. Percentage of students at or above the 85th perce
tatus.
he manifestation of health disparities at an early age, a

182 American Journal of Preventive Medicine, Volume 33, Num
he identification of lifestyle behaviors, and parenting
primarily for girls) that can potentially influence the
ikelihood of youth becoming at risk of overweight or
verweight. Clearly, racial/ethnic and SES differences

n morbidity and mortality result from the complex
nterplay of multiple factors acting at many different
evels.29–36

Before further discussing the study’s findings, the
ollowing limitations should be considered. First, data
n other potential predictors of BMI, such as detailed
aloric intake and the family’s eating and physical
ctivity routines, were not available nor was information
n environmental factors that might influence stu-
ents’ behaviors such as the widespread availability of

unk foods and the reduction in physical education
lasses in schools across the nation. With funding from
he Robert Wood Johnson Foundation, school-level
ata are being collected that should help to monitor
nd understand the effects of school policies regarding
utrition and physical activity on youth obesity.
Second, the potential effects that school dropouts may

ave on the findings cannot be determined because they are
mitted. It is believed, however, that this is a minimal
roblem in 8th grade and only a modest one in 10th,
ecause so few students have left school at those early points.
Third, the data are based on self-report. Prior re-

earch has found that some adolescents tend to under-
eport their weight by an average of 3.5 pounds and
verreport their height by an average of 2.7 inches,

eading to an underestimation of BMI when using
elf-reports.37 Therefore, it is possible that the percent-

8th and 10th grades, by race/ethnicity and socioeconomic
ntile,
ges of overweight youth are slightly underestimated in

ber 4S www.ajpm-online.net



Table 2. Results of multiple logistic regression analyses predicting being at or above the 85th percentile for female and male students: MTF 1998–2003

Variables

Girls Boys

Bivariate Model 1 Model 2 Full model Bivariate Model 1 Model 2 Full model

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Race/ethnicity by SES
White of high SES 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 —
White of mid SES 1.60 1.42–1.80 1.42 1.26–1.61 1.54 1.37–1.73 1.40 1.24–1.59 1.64 1.49–1.81 1.49 1.34–1.64 1.60 1.45–1.76 1.48 1.33–1.63
White of low SES 2.72 2.30–3.21 2.15 1.81–2.56 2.56 2.16–3.02 2.11 1.77–2.51 2.23 1.92–2.59 1.77 1.51–2.07 2.10 1.80–2.44 1.75 1.49–2.05
Black of high SES 2.57 3.02–3.28 2.09 1.61–2.71 2.49 1.94–3.20 1.98 1.52–2.58 1.67 1.33–2.09 1.45 1.14–1.84 1.57 1.25–1.98 1.41 1.11–1.79
Black of mid SES 3.92 3.36–4.57 2.88 2.42–3.43 3.71 3.15–4.36 2.72 2.28–3.26 1.91 1.36–2.23 1.57 1.33–1.86 1.79 1.52–2.11 1.53 1.29–1.82
Black of low SES 3.16 2.45–4.08 2.22 1.68–2.93 2.95 2.29–3.82 2.09 1.59–2.76 1.82 1.35–2.46 1.37 0.99–1.88 1.68 1.23–2.28 1.33 0.96–1.84
Hispanic of high SES 1.70 1.11–2.59 1.55 1.02–2.36 1.76 1.15–2.69 1.54 1.01–2.34 1.79 1.31–2.44 1.64 1.19–2.25 1.80 1.32–2.46 1.63 1.19–2.23
Hispanic of mid SES 2.47 2.02–3.00 2.11 1.69–2.63 2.54 2.06–3.13 2.06 1.65–2.58 2.32 1.98–2.73 2.06 1.73–2.45 2.33 1.97–2.75 2.03 1.71–2.42
Hispanic of low SES 3.34 2.73–4.08 2.68 2.11–3.40 3.51 2.80–4.39 2.65 2.08–3.36 2.50 2.07–3.01 2.16 1.77–2.63 2.58 2.12–3.13 2.14 1.75–2.62

Population density
Large MSA 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 —
Other MSA 1.01 0.89–1.15 1.09 0.98–1.21 1.09 0.98–1.21 1.09 0.98–1.21 1.03 0.94–1.14 1.04 0.96–1.14 1.03 0.95–1.13 1.04 0.96–1.14
NonMSA 1.08 0.94–1.25 1.15 1.04–1.33 1.18 1.04–1.33 1.17 1.03–1.33 1.18 1.06–1.30 1.16 1.04–1.28 1.15 1.03–1.27 1.15 1.04–1.28

Region
Northeast 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 — 1.00 —
North Central 1.03 0.89–1.19 1.01 0.89–1.14 0.99 0.88–1.13 1.00 0.88–1.14 0.90 0.81–1.01 0.87 0.78–0.96 0.87 0.79–0.97 0.86 0.78–0.96
South 1.18 1.04–1.35 0.90 0.80–1.01 0.92 0.82–1.03 0.90 0.80–1.01 1.09 0.97–1.21 0.97 0.87–1.07 0.97 0.87–1.07 0.96 0.87–1.06
West 1.00 0.84–1.20 0.87 0.73–1.05 0.84 0.70–1.01 0.88 0.73–1.05 0.97 0.85–1.12 0.86 0.76–0.98 0.84 0.74–0.95 0.86 0.76–0.98

Lifestyle behaviors
Eating frequency 0.95 0.94–0.96 1.00 0.99–1.01 — — 1.00 0.99–1.02 0.93 0.92–0.94 0.97 0.96–0.98 — — 0.97 0.96–0.98
Sleeping frequency 0.94 0.91–0.96 0.97 0.94–1.00 — — 0.97 0.94–1.00 0.90 0.88–0.92 0.96 0.94–0.99 — — 0.96 0.94–0.99
Exercise frequency 0.80 0.78–0.82 0.85 0.83–0.87 — — 0.85 0.83–0.88 0.85 0.83–0.87 0.90 0.88–0.92 — — 0.90 0.88–0.92
TV viewing frequency 1.28 1.25–1.31 1.15 1.11–1.18 — — 1.15 1.11–1.18 1.15 1.12–1.18 1.09 1.06–1.12 — — 1.09 1.06–1.12

Family/parenting
No. hrs. spent alone 1.04 1.01–1.07 — — 1.01 0.98–1.04 0.99 0.97–1.02 1.01 0.99–1.04 — — 1.00 0.97–1.03 0.98 0.95–1.00
Lives with two parents

No 1.00 — — — 1.00 — 1.00 — 1.00 — — — 1.00 — 1.00 —
Yes 0.66 0.60–0.72 — — 0.87 0.79–0.95 0.88 0.80–0.97 0.81 0.74–0.88 — — 0.90 0.82–1.00 0.95 0.86–1.04

Mother has paid job
No 1.00 — — — 1.00 — 1.00 — 1.00 — — — 1.00 — 1.00 —
Part-time 0.90 0.78–1.03 — — 0.95 0.83–1.10 0.98 0.85–1.13 0.87 0.76–0.99 — — 0.93 0.82–1.06 0.94 0.82–1.07
Full-time 1.08 0.97–1.20 — — 1.06 0.95–1.18 1.08 0.97–1.21 1.03 0.93–1.14 — — 1.05 0.95–1.16 1.05 0.94–1.16

Wald�2(23)�802.17
-Log PL�10059.40

Wald�2(23)�518.48
-Log PL�10207.99

Wald�2(27)�839.67
-Log PL�10051.94

Wald�2(23)�523.15
-Log PL�10747.59

Wald�2(23)�271.85
-Log PL�10898.97

Wald�2(27)�525.29
-Log PL�10742.39

Notes: All analyses include grade level and the year (dummy-coded) in which the survey took place. Model 1 includes the following variables: Race/ethnicity by SES, population density, region,
and lifestyle habits. Model 2 includes the following variables: Race/ethnicity by SES, population density, region, and family/parenting. The Full model includes all of the variables listed. Odds ratios
in bold indicate they are statistically significant with p�0.05.
OR, odds ratio; CI, confidence interval; SES, socioeconomic status; MSA, metropolitan statistical area; MTF, Monitoring the Future study.

O
ctober

2007
A

m
J

Prev
M

ed
2007;33(4S)

S183



t
d
a
r
c
s
i
a
a
o
u
t
t
s

b
m
fi
S
o
a
m
p
d
w
a
s
r
b
r
p
h
l

h
r
b
e
t
d
m

w
b
f
h
l
fi
i
o
8

v
a
r
b
y
t
p
h
s
a
t
o
a
s
r
a
c
t
m
t
c
t
o
t
i
t
e
u
o

F
r

S

his study, although it is not believed that this potential
ownward bias has had a substantial effect on the associ-
tions studied. If present, such biases are believed to be
elatively constant across groups. Other studies also con-
lude that the slight bias towards underreporting weight is
ufficiently small to reach reliable conclusions.37–39 Also,
t is believed that because most underreporting occurs
mong those with the highest BMIs,37–39 most of these
dolescents were probably correctly classified as being at
r above the 85th percentile based on the definition
tilized in the present study, thus reducing the likelihood
hat the estimated odds ratios are biased. The slight bias
oward underreporting weight appears to be sufficiently
mall to reach reliable conclusions.37–39

Fourth, while the inverse association found between
eing at or above the 85th percentile and SES, as
easured by parental education, is consistent with

ndings from prior studies,40 to better understand how
ES is associated with being at risk of overweight or
verweight differences between racial/ethnic groups,
dditional research is needed with more comprehensive
easures of SES (i.e., parental education, income, occu-

ation), including measures of wealth. A more detailed
iscussion on the validity of self-reported height and
eight to calculate BMI and the use of parental education
s a proxy for SES is presented in another paper in this
upplement.41 Notwithstanding these limitations, the cur-
ent study provides substantial information on the distri-
ution of youth at or above the 85th percentile by
acial/ethnic background and socioeconomic levels, and
rovides evidence of the influence that lifestyle behaviors
ave on being at risk of overweight or overweight using

arge national representative samples of youth.
As mentioned earlier, the lifestyle behaviors variables

ad a stronger effect than the parenting variables in
educing the magnitude of the association between
eing at or above the 85th percentile and the race/
thnicity by SES variables. This finding may indicate
hat parents and families who ensure that their chil-
ren’s nutritional and physical needs are adequately

igure 2. Bivariate and multivariate odds ratios between
ace/ethnicity and socioeconomic status by gender.
et and who regulate the amount of time youth spend b

184 American Journal of Preventive Medicine, Volume 33, Num
atching television can reduce the risk of their children
ecoming at risk of overweight or overweight, despite
amilial and parenting circumstances. This finding
olds for all racial/ethnic groups and socioeconomic

evels under investigation in this study. A caveat of this
nding is that the introduction of the lifestyle behaviors

nto the model attenuated, but did not eliminate, the
bserved association between being at or above the
5th percentile and race/ethnicity and SES.
The findings that youth who eat breakfast, fruits, and

egetables more frequently are less likely to be at or
bove the 85th percentile are consistent with recent
esearch demonstrating the positive effects of these
ehaviors.42 These positive effects may result from
outh receiving the proper nutrients that might prevent
hem from experiencing hunger that can lead to a
attern of overeating at meals and consuming snacks
igh in fat, calories, and salt (e.g., candies, sodas). The
tudy also shows that youth who exercise less frequently
nd those who spend more time watching TV, a seden-
ary activity, are more likely to be at risk of overweight
r be overweight. While the benefits of physical activity
re well known,43 the nation’s middle and junior high
chools fall short of the Healthy People 2010 objectives
elated to physical education,44 and little is known
bout the environmental factors that might be condu-
ive to higher physical activity levels among youth in
heir communities.45 A recent study indicates that com-

unities with larger proportions of racial/ethnic minori-
ies and individuals of low SES have fewer settings condu-
ive to physical activity.46 In light of the potential role that
he physical environment plays in the development of
besity among youth and our increasing understanding
hat behaviors leading to obesity result from the complex
nteraction of individual and environmental factors, fu-
ure research is needed to better measure the physical
nvironment and to identify how these and other individ-
al factors interact to increase or decrease the risk of
besity among youth.47 This knowledge will then serve to

at or above the 85th percentile and the interaction of
being
etter inform studies aimed at identifying which changes

ber 4S www.ajpm-online.net
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n the physical environment can lead to increased physical
ctivity and decreased obesity among youth.

The present study also adds evidence to the potential
ffect of television viewing on youth being at risk of
verweight or overweight, although the magnitude and
irection of the association between these variables has
ot been entirely clear.18–19 The potential effects of TV
ay be more serious for individuals of lower SES and

acial/ethnic minorities because these groups have
een found to watch considerably more TV than indi-
iduals of higher SES and white youth.19,27 The neigh-
orhood context in which youth live may influence the
mount of TV they watch, with youth living in danger-
us neighborhoods spending more time indoors, safely
atching TV. However, further analyses of our data

howed that black and Hispanic youth of higher SES
atch considerably more TV than white youth of similar

tatus. Recent studies indicate that the overwhelming
ajority of food and beverage advertisements seen by

hildren and adolescents are for products that are high in
at, processed sugars, and/or sodium.48 Given these
ndings, there is a need to further understand the
pecific role of television marketing, and of the
arketing industry in general, in influencing child-
ood obesity49 among all youth, and particularly
mong racial/ethnic minorities and those of low SES,
iven the overrepresentation of these populations
mong the overweight and obese. In light of the
mmediate and long-term health consequences asso-
iated with sedentary activities,50 further research is
eeded to understand these racial/ethnic differences

hat manifest themselves across the SES gradient.
The frequency at which youth get at least 7 hours of

leep each night was inversely associated with being at
r above the 85th percentile in the bivariate analyses
or girls and boys, but not in the multivariate analyses
or girls. The change is due to the inclusion of fre-
uency of eating and exercising variables, however, the
hange in magnitude in the OR is minimal, from 0.94
o 0.97. As is the case with the other lifestyle behaviors
tudied, significant differences were observed in the
ercentage of youth who get at least 7 hours of sleep
etween racial/ethnic backgrounds and levels of SES.27

hese differences, coupled with the steady decline over
ime in the percentage of youth who sleep at least 7
ours on a regular basis,1 suggest the need for further

nvestigation into the effects of decreased sleep on
outh eating and physical activity patterns.

Finally, the findings are worth noting that male and
emale youth who spend more hours supervised after
chool and who live with both parents are less likely to be
t or above the 85th percentile. In the multivariate
ontext, however, these variables were no longer signifi-
antly associated with being at or above the 85th percen-
ile, with the exception of girls who live with both parents.
he Institute of Medicine recently suggested that prevent-
ng overweight and obesity among youth will require a

ctober 2007
trong commitment by parents to meet the nutritional
nd physical activity needs of youth,51 a challenging task
y itself that is further complicated by the aggressive
arketing of non- or less than-nutritious foods aimed at

amilies and children.48,49 Further research is needed to
nderstand the gender differences observed in this
tudy and the mechanisms by which one- and two-
arent households alike can prevent adolescents from
ecoming obese.

onclusion

hese findings provide evidence of racial/ethnic and SES
ifferences in becoming at risk of overweight or over-
eight by early adolescence. It also demonstrates that

hose differences are explainable in part by group differ-
nces in dietary and exercise behaviors. The results also
how that children in certain family situations are at greater
isk of becoming at risk of overweight or overweight.

The prevention of obesity and eventual elimination
f racial/ethnic and socioeconomic disparities is likely
o require action in multiple arenas, including
1) population-based interventions that can reach a
arge number of youth to target the potentially modifi-
ble factors investigated in this study (e.g., eating and
hysical activity practices); (2) changes in the types of
ood advertising and marketing campaigns aimed at
hildren52; (3) changes in the ways communities are
uilt to facilitate more physical activity46; (4) changes in
he amount of physical activity that schools provide
uring and after school hours44; and (5) changes in the
everage and food offerings provided to students at
chool.53,54 A concerted and comprehensive effort is
eeded both to stop the obesity epidemic and to elimi-
ate disparities related to this health problem.

he Youth, Education, and Society (YES) project is part of a
arger research initiative, entitled Bridging the Gap: Research
nforming Policy and Practice for Healthy Youth Behavior. It
s funded by the Robert Wood Johnson Foundation. The

onitoring the Future study is funded by the National
nstitute on Drug Abuse (DA01411).

Several staff members on the YES project provided
aluable assistance in the preparation of this article. They
nclude Jonathon Brenner, Virginia Laetz, Deborah Kloska,
nd Kathryn Johnson.
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his paper.
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