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Abstract
Objectives Research on childhood obesity has examined the
prevalence of overweight and obesity during childhood and
developmental trajectories. This study focuses on the extent to
which Hispanic and non-Hispanic white elementary students
differ in prevalence of overweight and obesity by grade level,
time, gender, and school setting. It also focuses on comparison
of the trajectories in weight status for the Hispanic and non-
Hispanic white students.
Methods BMI values were examined both using standard
scores (z-scores) and as categorical variables. Cross-sectional
data from 4 years were used to examine prevalence, and panel
data across 2-year periods examined trajectories. Descriptive
statistics and mixed models, controlling for school setting,
were used.
Results Hispanic students began first grade with higher prev-
alence of obesity and overweight, and the differences were
larger in higher grades and later years. The majority of stu-
dents had stable weight status over the 2-year periods of the
trajectory analysis, but Hispanic students began the panel with
higher BMI-Z values and were more likely to increase and less
likely to decrease BMI-Z.

Conclusions The findings suggest that the degree of child-
hood overweight/obesity, especially among Hispanics, is sub-
stantial and will likely have profound impacts on adult obesity
and other associated health issues in the future. Findings con-
firm the need for early childhood interventions to influence
BMI.
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Introduction

Childhood overweight and obesity, especially in terms of eth-
nic differences, continue to be a major concern and focus of
public health efforts in the USA [1–4]. Overweight and obe-
sity in childhood, adolescence, and adulthood are complex
conditions that can develop from the interaction of genetic,
metabolic, social, behavioral, and cultural factors [5, 6].
Recently, a number of research themes have emerged in the
childhood obesity domain. Two of these are relevant to the
topic of this paper: (1) ethnic differences in the prevalence of
overweight and obesity during childhood and (2) ethnic com-
parisons in the developmental trajectories of overweight/
obesity during childhood [7, 8].

Early studies on obesity prevalence suggested that the
prevalence of obesity among children could reach 30 % by
2030 [7]. Recent trend analyses suggest the rapid increases in
obesity prevalence seen in the 1980s and 1990s did not con-
tinue in later decades [3, 9, 10].While the report of a decline is
encouraging, this decline may not be seen across all sub-
groups of the population. For instance, Ogden et al. [3, 11]
indicate increases in obesity prevalence may be occurring
among males. Furthermore, trends in overweight/obesity over
time among children from low income families as well as
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children from ethnic minority groups do not follow those of
white children [12–18]. Examining such variations in the
prevalence of childhood overweight and obesity by ethnicity
is a key element of our paper.

A second research theme, closely related to BMI preva-
lence, focuses on the developmental trajectories of overweight
during childhood and adolescence. Such life-course ap-
proaches offer valuable insights into heterogeneity in weight
gain over the life course and subsequent consequences for
related chronic diseases [19–21]. Additionally, information
about the timing of weight gain may be helpful for the devel-
opment of effective interventions [22]. A number of recent
studies focusing on BMI change from childhood to adoles-
cence or adolescence to adulthood highlight the importance of
understanding growth trajectories [12, 19–21, 23–26].

Fewer studies have focused on BMI growth trajectories
solely during childhood. Although they have all identified
three or four developmental patterns, each used different ter-
minology to identify the trajectories [2, 22, 27–31]. The tra-
jectory patterns and number of trajectories also varied,
reflecting both the differences in analytical methods as well
as objectives of the specific study. In general, all of the studies
identified one group, regardless of how it was termed, that
included those children who had a BMI in the Bnormal^ cat-
egory and did not change over time. The other categories in
each paper reflected some pattern of change, with the majority
of students who had experienced change generally moving
toward overweight or obesity.

The studies of developmental trajectories have often noted
that some groups are more at risk than others are. For instance,
Li et al. [4] determined that early-onset overweight was more
likely in males, African Americans, those with heavier
mothers, those whose mothers had higher pregnancy weight
gain, and those with higher birth weight. Balestreri and Van
Hook [22] found some evidence that the relationship between
socio-economic status and children’s health may operate dif-
ferently across gender. They also found Hispanic boys, black
girls, and children of immigrant parents who have had less
exposure to the USA were more likely to experience early
and sustained overweight throughout elementary and middle
school. Carter et al. [31] found that those living in semi-urban
areas were less likely to have increasing weight trajectories,
while those in rural areas were more likely to be obese and
remain so over time. Additionally, other important risk factors
for the high-stable weight group included obesity status of the
mother, smoking during pregnancy, and overeating behaviors.
Magee et al. [28] found that socio-demographic factors such
as parent overweight/obesity, education, and smoking, and
childbirth weight were significantly related with these trajec-
tories. They propose their results suggest there may be some
commonalities in BMI/obesity trajectories in different sam-
ples of children and that interventions could be tailored spe-
cifically toward these at-risk trajectories.

This paper adds to the literature by looking at variations in
the prevalence of obesity and overweight and BMI growth
trajectories of elementary-aged Hispanic and Non-Hispanic
white students over a 3-year period in a medium-sized western
city with a substantial number of Hispanics with Mexican and
Central American origins. Our first research question focuses
on the prevalence of overweight and obesity in this sample.
Using a large cross-sectional sample, we examine the extent to
which differences in prevalence between the ethnic groups
varies by grade level, time, gender, and school setting. Our
second research question focuses on developmental trajecto-
ries. Using a sub-sample of the total group with panel data, we
look at variations in individual students’ BMI growth trajec-
tories over a 2-year period and factors related to these varia-
tions for both Hispanic and non-Hispanic white students. In
both analyses, we examine the extent to which our conclu-
sions are replicated with different measures of obesity and
overweight (categorical versus continuous measurements).
In the final section, we contrast our results with those obtained
with national samples and describe the implications of our
work, especially for those concerned with developing effec-
tive interventions for local and regional communities and un-
derstanding variations in BMI growth trajectories by ethnicity.

Methods

Participants

The sample for the analysis came from 18 elementary schools
in two school districts in western Oregon. The districts are part
of the same metropolitan area and separated by only a few
miles. Three small rural schools were omitted from the anal-
ysis because there was very little data available. The omitted
schools had a total of 82 students, only four of whom were of
Hispanic origin. There were no indications that these schools
differed from others in the sample in key variables in the
analysis other than the representation of Hispanic students.
(see Table A-1 in the Appendix.)

Students with ethnicities other than Hispanic or non-
Hispanic white, such as Asian-American, American Indian,
or African American, were approximately equally represented
but, taken together, comprised only 7 % of the total sample.
Because they were such a small proportion of the total group
and because the nature of weight-related risk factors vary sub-
stantially from one group to another, these students were omit-
ted from the analysis, thus providing a more homogeneous
population for comparisons by ethnicity.

To address our first research question regarding factors
related to the prevalence of overweight and obesity among
Hispanic and non-Hispanic students, we focused on the total
population of 1st, 3rd, and 5th grade students in the 18 schools
across a 4-year period (fall 2005 to fall 2008). This group is
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called the cross-sectional sample in the discussion below and
is especially well suited for the examination of changing
trends in prevalence within the total group. It was comprised
of 1164 Hispanic students and 5169 non-Hispanic students,
equally distributed among the three grade levels and the two
sex groups. There was a tendency, however, for Hispanics to
be more highly represented among the two later years of the
analysis, when they were 20 % of the sample, than in the
first year, when they comprised only 13 % of the total
group.

To address our second research question regarding devel-
opmental trajectories, we focused on subsamples of students
for whom data were available from grade 1 to grade 3 or from
grade 3 to grade 5. Using information on students’ birth date,
gender, ethnicity, and school, we developed unique identifiers
for each student and matched data for an earlier year (2005 or
2006) with that for 2 years later (2007 or 2008). Data for
multiple years were available for 11 of the 18 schools, and
we were able to match about half of the students in these
schools. Of the 583 students in first grade in these schools in
2005 or 2006, 288 (49.4 %) had data for third grade in 2007 or
2008. Of the 399 students in third grade in these schools in
2005 or 2006, 222 (55.6 %) had data for fifth grade in 2007 or
2008. These two groups, which we refer to as panel samples,
did not differ significantly from the larger group in BMI-Z
values at any of the times of assessment (see Table A-8 in
the Appendix).

Procedure

The data for this paper were obtained through voluntary pro-
vision of height and weight information by schools in one
county in Oregon. Students’ height and weight were measured
at the start of each school year from 2005 through 2008 as part
of in-school health screenings. The 2005 data were obtained
through a request for baseline county data made by the county
Health Department and a local child health and obesity coali-
tion. A letter from these organizations was sent to all school
districts in the county. Administrators or staff (primarily
school nurses) who were interested in participating sent data
from their health screening to one of the researchers for anal-
ysis. Some schools were interested in continuing to receive
analysis from their screenings and voluntarily supplied the
information to the researcher during the 2006–2007 through
the 2008–2009 periods. Each school was responsible for its
own data collection, and no attempt was made to standardize
collection procedures or demographic categories (e.g., ethnic-
ity) throughout the district. The 2008–2009 data in one of the
districts was collected by one of the researchers as part of a
separate NIH project focusing on child obesity in that district.
Student IDs were not included in the material sent from the
schools for analysis and project ID numbers were assigned to
each child, ensuring student confidentiality. Data included

gender, ethnicity, date of screening, birth date, grade level
(not specific class), height, and weight. All of the data were
entered into the EPI Info NutStat [32] program for calculation
of BMI values. This study was determined to be exempt by the
Committee on the Protection of Human Subjects at the re-
searchers’ university.

Data Analysis

Data on each student’s height, weight, gender, and age were
used to calculate their body mass index (BMI). For this anal-
ysis, the BMI values were translated into standard scores (z-
scores), which provide a measure of children’s weight relative
to the national means for their age and sex. In the description
below, these standardized comparisons to national means are
referred to as BMI-Z values [33]. The use of z-scores was
important in allowing comparisons across grade levels and
over time and avoids the problem of unequal intervals that
would occur with the use of BMI-for-age percentiles
[33–35]. Extreme outliers (BMI-Z values greater than or equal
to |3.0|) were omitted from the analysis. This involved less
than 1 % of the cases.

We also examined students’ weight status as a categorical
variable. In the cross-sectional analysis of prevalence, with a
relatively larger sample size, three categories (normal, over-
weight, and obese) were examined. Fewer than 2 % of the
students were underweight. Given this very small sample
and the strikingly different health risks this group faces, they
were omitted from the analysis. For the analysis of panel data,
which followed students over time and had a smaller sample,
BMI-Z values were classified into a simple dichotomy (over-
weight or obese = 1, other = 0). Results were substantively
identical when the three categories were used.

To examine the first research question regarding variations
in the prevalence of obesity and overweight for the two ethnic
groups by grade, time, sex, and setting, we first calculated
simple descriptive statistics on weight status. We then used a
multivariate, mixed model analysis, regressing students’
weight status on each of these independent measures. School
was entered as a random effect (intercept), and the percentage
of free and reduced lunch was used as a school-level explan-
atory variable to control for the context of school poverty. A
series of models was examined, focusing on the independent
effect of each independent measure and all possible two-way
interaction effects with ethnicity. Because the number of sig-
nificant interaction effects was relatively large, we supple-
mented this analysis with a comparison of results within each
ethnic group. The multivariate analyses were conducted with
both the BMI-Z values and the categorical measure of weight
status as dependent measures, using the STATA programs
xtmixed and xtmelogit. To conserve space, only the results
for the continuous measure and the most parsimonious ex-
planatory models are included in the text. Model fit statistics
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for both analyses and coefficients for the categorical depen-
dent measure are in Tables A-4, 5, and 6, and the correlation
matrix for the cross-sectional sample is in Table A-3.

A similar procedure was used to examine our second re-
search question regarding developmental trajectories of obe-
sity and overweight within the two ethnic groups. We first
calculated descriptive statistics regarding overweight and obe-
sity within the two panel samples, focusing on the extent to
which students maintained their initial weight status or had a
lower or higher weight status over the 2-year interval. We then
used mixed models to examine variables related to variations
in changes in weight status over the 2-year panel period by
regressing the measures of weight status at time 2 on status at
time 1, ethnicity, gender, and school context, again beginning
with a simple intercept only model and testing the fit of incre-
mentally more complex models including interactions of ini-
tial weight status, gender, and school context with ethnicity.
To control for the impact of age on the results, analyses were
conducted separately for the two panel samples (grades 1 to 3
and grades 3 to 5). Details on statistical analyses that were
excluded from the text to conserve space are provided in
Tables A-9 and A-10.

Results

Summary information about the schools’ socio-demographic
characteristics was obtained from the Oregon Department of
Education and is given in Table 1. It indicates substantial
variation in the sample. For instance, the schools ranged in
size from less than 100 to over 700 students, with an average
of 382. There was also substantial variation in the percentage
of Hispanics in the schools and the percentage of students
receiving free or reduced lunch (FRL), our proxy measure of
school-level SES. The schools ranged from having about 2 %
to over 30 % of their students being of Hispanic heritage
(mean = 18.3 %). The percentage receiving free or reduced
lunch varied from 26 to 83 %, with an average of 56. The
percentage receiving FRL and the percentage of Hispanic stu-
dents were essentially collinear (r = 0.94). Finally, there was

substantial variability in average BMI-Z values and weight
status across schools in the sample. This variation indicates
the importance of including a school-level measure in the
analysis.

Ethnic Differences in Changing Prevalence of Overweight
and Obesity over Time (Research Question One—the
Cross-Sectional Sample)

Table 2 reports the average BMI-Z score of Hispanic and non-
Hispanic white students for the total group, within each grade,
year, and sex. In all comparisons, the Hispanic students had
higher average BMI-Z scores. However, the difference (in the
last column of the table) was substantially smaller for first
graders than for those in the two higher grades. The difference
was also substantially smaller for the first year of data collec-
tion than the last, when the average BMI-Z score of Hispanic
students was almost half of a standard deviation greater than
that of the non-Hispanic white students. The difference was
slightly larger for males than for females. Descriptive statistics
for the categorical measure of overweight and obesity for the
cross-sectional sample show an identical pattern and are in
Table A-2 in the Appendix.

Table 3 reports the results of the mixed model analyses for
the cross-sectional sample, regressing BMI-Z values on mea-
sures of ethnicity, year, grade, sex, and the school-level pov-
erty (FRL). The results in the first set of columns, in which
only main effects are included, show a strong association of
ethnicity with BMI-Z. The coefficient of 0.36 is similar to the
unadjusted difference between the groups shown in Table 2.
The results in the second set of columns include the interaction
effects of ethnicity with each of the other variables. Model fit
statistics (in Table A-4 in the Appendix) indicate that the
model with interactions provides a significantly better fit to
the data. The coefficients in Table 3 show that there were
significant interactions of ethnicity with each of the other var-
iables—year, grade, sex, and school-level poverty. Moreover,
when these interaction effects were included, the coefficient
associated with ethnicity increased markedly, to a value of
0.76. In other words, the association of year, grade, sex, and

Table 1 Characteristics of
schools (n = 18) Statistic Enrollment % FRL % Hispanic BMI-Z % Overweight or obese

Mean 382.3 56.4 18.2 0.67 38.0

Minimum 67.5 25.9 2.2 0.16 26.1

Maximum 724.0 82.8 33.8 0.94 49.8

St. dev. 158.6 19.7 10.1 0.18 6.45

FRL free and reduced lunch

Note: Data on enrollment and % FRL were obtained from the Oregon Department of Education. Data on ethnic
composition and BMI-Z scores were obtained from the data set analyzed in this paper. Descriptive statistics were
calculated with schools as the unit of analysis
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school context with BMI-Z values differed significantly be-
tween the two ethnic groups and the impact of these differen-
tial associations was an increased estimate of the discrepancy
in overweight and obesity between the two ethnic groups.

To better illustrate the different patterns within the two
ethnic groups, Table 4 displays the coefficients obtained from
mixed models regressing time, grade, sex, and school poverty
on BMI-Z values for both the Hispanic and non-Hispanic

Table 2 Average BMI-Z scores
of Hispanic and non-Hispanic
white students, by grade, year,
and sex, cross-sectional sample

Hispanic students Non-Hispanic white students

Mean N Mean SD Difference

Total group 1.05 1164.00 0.67 5169 0.38

By grade

Grade 1 0.92 389 0.65 1608 0.27

Grade 3 1.06 402 0.63 1912 0.43

Grade 5 1.16 373 0.73 1649 0.43

By year

2005 0.87 165 0.64 1109 0.23

2006 1.14 236 0.76 1070 0.38

2007 0.92 306 0.61 1178 0.31

2008 1.15 457 0.66 1812 0.49

By sex

Female 0.97 588 0.64 2476 0.33

Male 1.12 576 0.69 2693 0.43

Note: The difference column is the difference of the average BMI-Z value of the Hispanic and non-Hispanic
white students. A two-way analysis of variance of the BMI-Z values yielded the following results: For grade: F
(grade) = 8.68, p = .0002; F (ethnicity) = 144.03, p < .0001; F (interaction) = 2.74, p = .06. For year, F
(year) = 8.43, p < .0001; F (ethnicity) = 108.68, p < .0001; F (interaction) = .03. For sex, F (sex) = 9.13,
p = .002; F (ethnicity) = 145.49, p < .0001; F (interaction) = 2.77, p = .10. As would be expected, standard
deviations for all BMI-Z scores were within rounding difference of 1.0

Table 3 Mixed model
regressions of BMI-Z on
ethnicity, time, grade, sex, FRL,
main effects only. and with
interactions with ethnicity, cross-
sectional sample

Only main effects Including interactions with ethnicity

b Z b Z

Hispanic 0.36 11.09*** 0.76 4.56***

Year 2006 0.03 1.03 0.30 2.87**

Year 2007 0.12 3.78*** 0.04 0.38

Year 2008 0.14 3.09*** 0.28 3.17**

Grade 3 −0.04 −1.03 −0.004 −0.11
Grade 5 0.05 1.26 0.08 2.37*

Male 0.06 2.55* 0.04 1.58

FRL (school level) 0.002 1.08 0.002 1.45

Hispanic * year 2006 – – −0.004 −2.21*
Hispanic * year 2007 – – −0.17 −1.58
Hispanic * year 2008 – – −0.08 −0.78
Hispanic * grade 3 – – −0.28 −2.93**
Hispanic * grade 5 – – −0.12 −1.85
Hispanic * male – – −0.16 −2.07*
Hispanic * FRL – – −0.18 −2.30*
Constant 0.45 4.31*** 0.47 4.46***

Note: There were 18 schools in the analysis. The number of students per school ranged from 26 to 706 with an
average of 352 students per school. Less than 2 % of the total variance in BMI-Z scores was between schools

***p < 0.001, **p < 0.01, *p < 0.05
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white students. The final column reports the difference in the
two coefficients. All of the differences, except that associated
with school poverty, were positive in nature, indicating that
the impact of time, grade, and sex was stronger for the
Hispanic students than for the non-Hispanic students.
Substantively identical results were obtained when the cate-
gorical variable of weight status was used.

In all of the cross-sectional analyses, the percentage of
variance related to differences between schools was minimal,
ranging from only 1.2 to 1.5 %. The rate of free or reduced
lunch, our measure of school poverty, was not significant in
any of the models. Thus, the vast majority of variability in the
cross-sectional sample was between individual students and
unrelated to school context.

Trajectories of Overweight and Obesity (Research
Question No. 2—the Panel Samples)

As noted above, two sets of panel data were available, one that
tracked changes from grade 1 to grade 3 and another that
tracked changes from grade 3 to grade 5. Table 5 summarizes
the changes in weight status over time for the Hispanic and
non-Hispanic white students in each panel group, differentiat-
ing four categories: (1) normal weight status at both time
periods, (2) moving from the normal category to overweight
or obese, (3) moving from the overweight or obese category to
normal, and (4) overweight or obese status at both time pe-
riods. The results from the two panel samples were very sim-
ilar. There was substantial stability in weight status over time.
Fewer than 20% of the students in either panel or ethnic group
changed weight status over the 2-year period. Yet, the
Hispanic students were much more likely than the non-
Hispanic white students to be in the overweight or obese cat-
egory at baseline. In addition, they were far less likely to move

from the overweight or obese category to a normal weight.
Only one of the Hispanic students in either of the two panels
moved from the overweight and obese category to the normal
group. The differences between the ethnic groups were statis-
tically significant for both panel groups. Similar results ap-
peared with the BMI-Z values, and these are summarized in
Table A-7 in the Appendix.

Table 6 gives the results of the mixed model analyses for
the panel sample, where the BMI-Z scores at the end of the
period (third grade for the grade 1 to grade 3 panel and fifth
grade for the grade 3 to grade 5 panel) were regressed on
initial BMI-Z scores, ethnicity, and the school-level measure
of poverty. None of the interaction effects was significant, and
the results with the continuous and dichotomous dependent

Table 4 Coefficients in mixed models, cross-sectional sample,
Hispanic and non-Hispanic white students, and differences

Hispanic Non-Hispanic white Difference

FRL (school) −0.002 0.002 −0.004
Year 06 0.272** 0.133** 0.139

Year 07 0.058 −0.044 0.102

Year 08 0.292** 0.001 0.290***

Grade 3 0.158* −0.006 0.164**

Grade 5 0.257*** 0.080* 0.180**

Male 0.154** 0.041 0.113

Constant 0.772*** 0.471*** 0.301

Note: For both ethnic groups there were 18 schools. The average number
of students per school was 65 for the Hispanic group and 287 for the non-
Hispanic white group. Values given in the first two columns are the
regression coefficients and the final column is the difference of the two
coefficients

*p < 0.05, **p < 0.01, ***p < 0.001

Table 5 Weight trajectories by ethnicity, panel samples

Panel 1: grade 1 to grade 3

Hispanics (%) Non-Hispanic whites (%)

Stable, normal weight 33 56

Increased from normal 11 8

Decreased to normal 0 10

Stable, overweight or obese 56 26

Total 100 100

N 45 231

Chi-square 18.56, df = 3, p < 0.001

Panel 2: grade 3 to grade 5

Hispanics (%) Non-Hispanic whites (%)

Stable, normal weight 35 53

Increased from normal 12 9

Decreased to normal 2 9

Stable, overweight or obese 51 30

Total 100 101

N 43 169

Chi-square 9.13, df = 3, p = 0.03

Table 6 Mixedmodel results, panel samples, regressing ending BMI-Z
on baseline BMI-Z, ethnicity, sex, and school-level poverty

Panel 1: grade 1 to grade 3 Grade 3 to grade 5 panel

Variables b z b z

Baseline BMI-Z 0.85 23.09*** 0.81 22.48***

Hispanic 0.21 1.99* 0.35 3.89***

Male 0.12 1.80 0.01 0.17

FRL 0.01 1.97* −0.01 −0.16
Constant −0.28 −1.94* 0.11 0.56

Note: For the grade 1 to grade 3 panel, n = 276 students from 11 schools.
The number of students per school ranged from 6 to 63with an average of
25. For the grade 3 to grade 5 panel, n = 212 students from 8 schools. The
number of students per school ranged from 10 to 68with an average of 26

*p < 0.05, **p < 0.01, ***p < 0.001
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variables were substantively identical. The results confirm
those shown in the descriptive analyses. For both panel groups,
students’ BMI-Z scores at the beginning of the period were the
strongest predictor of their BMI-Z score 2 years later. However,
the increase over time was significantly greater for the Hispanic
students. At the end of the panel period, the BMI values of the
Hispanic students were predicted to be from 0.21 to 0.35 of a
standard deviation higher than those of non-Hispanic white
students who had identical BMI-Z values at the start of the
period, net of school context, and sex. The impact of ethnicity
was stronger for the older panel than for the younger panel,
perhaps reflecting the increased differences by ethnicity over
the grades observed in the cross-sectional analyses.

In contrast to the results with the much larger cross-
sectional sample, the school-level measure of poverty was
statistically significant in the analysis of the younger panel,
with higher predicted BMI-Z values in grade 3 for students
from higher poverty schools and almost 5 % of the total var-
iance in third grade panel scores related to between-school
variation. Virtually none of the variance in fifth grade BMI-
Z values was between schools (the between group SD was
0.09*10−9; see Table A-9).

Discussion

In this study, using both descriptive and multivariate analyses
of data from a western Oregon community, we found substan-
tial differences between non-Hispanic white and Hispanic el-
ementary students. The prevalence of overweight (18 %) and
obesity (21 %) among the elementary non-Hispanic white
school children in the sample was higher than would be ex-
pected by the established norms, but this prevalence did not
substantially change over the 4-year period of the study. The
prevalence of both overweight and obesity was substantially
higher for the Hispanic children. The ethnic difference was
large at first grade and then increased over time. Although
recently decreases in the prevalence of obesity have been re-
ported in some populations of youth in the USA [36, 37], the
stability in our non-Hispanic white sample is consistent with
some recent literature that point to no significant changes in
obesity prevalence in youth [11, 38–40]. The increasing prev-
alence among the Hispanic students is consistent with other
studies [17, 40–43].

The data showing that overall rates of overweight and obe-
sity remain high and ethnic disparities seem to be widening
are important. The elimination of health disparities has been a
national priority for years, but as seen in our study, as well as
previous research, disparities in child overweight and obesity
by race/ethnicity have not improved over the past decade but
have, at least for this population, worsened. These findings
suggest that the degree of childhood overweight/obesity, es-
pecially among Hispanics, is substantial and will likely have

profound impact on adult obesity and other associated health
issues in the future.

Findings in our study are consistent with the general pat-
terns seen in the few recent studies that focus on ethnic dis-
parities in elementary-aged children [41, 43–50]. First, they
indicate a fair amount of stability in weight status over time.
Over four fifths of the students who were initially either clas-
sified as being in the normal BMI category or in the
overweight/obese category were in that category 2 years later.
However, movement patterns from one category to another
were markedly different for students in the two ethnic groups.
The Hispanic students consistently remained in the
overweight/obese category while about one fourth of the
non-Hispanic students who were in the overweight/obese cat-
egory at baseline had moved to the normal weight category
2 years later. The non-Hispanic students were also less likely
than the Hispanic students to move from the normal category
to obese or overweight. This type of ethnic disparity in which
Hispanic children begin heavier and continue to be
overweight/obese throughout childhood is consistent with re-
sults of other studies [14, 15, 17, 22, 38].

The strength of our conclusions is bolstered by the replica-
tion of results with different methodological approaches as
suggested by Rossen et al. [47]. In our study, similar conclu-
sions appeared with a cross-sectional analysis and panel anal-
yses with two different age groups. Similar conclusions also
appeared when BMI-Z values were measured continuously
and categorically. We suggest that it is important to include
both types of measures, especially when examining subjects
with high initial rates of obesity and overweight. Although not
the case in our study, such subjects might appear to have a
stable trajectory, when looking at a categorical measure; how-
ever, either a decreased or increased risk would become ap-
parent with the use of a continuous measure.

Our results represent one community in the Northwest, a
community where the Hispanic population has Mexican or
Central American heritage, is clearly a numerical minority,
and has a relatively high rate of poverty. As suggested by
Hoelscher [49], our focus on a local-level, community-based
sample of children highlights the importance of this type of
approach for providing evidence to local and state decision-
makers and for supporting policy change at the school, local,
and state level. Future research could, of course, build on and
extend our findings. For example, we had limited data on the
individual characteristics of students in our sample and no
data on individual poverty status. More extensive data on
students’ individual characteristics would be an important ad-
dition to future research.

Our findings are not only consistent with those of other
studies but, in fact, the differences are stronger. Additionally,
our sample findings are important because of the focus on the
elementary school level and the documentation of increasing
ethnic differences and how they are present at the start of
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school and increase as children age. This type of analysis at
the local and state level is valuable because it provides impor-
tant information for program development that is appropriate
in the local community. Such analyses are especially impor-
tant for Hispanics, given the large variability among Hispanics
in terms of background characteristics, including socio-
economic status, region of origin, and time in the USA.

It would be important to replicate the analysis in other
communities, especially in those in which the Hispanic pop-
ulation is more diverse in cultural and economic characteris-
tics and in which there was, potentially, more variability
among school populations. It also would be important to ex-
amine variations in prevalence and trajectories over time for a
variety of ethnic groups. As noted in the introduction to this
paper, there have been reports of a recent stabilization and
even decline in the prevalence of obesity and overweight.
Given our results, it seems important to determine if this im-
provement is limited only to certain socio-demographic
groups.

Finally, the convergence of results using different ana-
lytical methods highlights the importance of considering
life-course changes when developing interventions and
policies. Like Schuster et al. [48], we suggest that school
environments still have high potential for obesity preven-
tion interventions and programs, especially when BMI
data is collected longitudinally on all grades. However,
the very high level of early establishment of obesity and
overweight, especially among the Hispanic students in our
sample, suggests that school-based interventions could be
especially important in the first 3 years of elementary
school, a time when physical activity programs and nutri-
tion education are not always present or consistent in the
schools in the sample. Implementing interventions, espe-
cially parent-based programs, during these early school
years and even before the beginning of elementary school
could be very effective [51]. In a recent review and anal-
ysis of child and adolescent obesity prevention programs,
Haynos and O’Donohue conclude the field of universal
childhood obesity prevention is far from having identified
empirically supported prevention programs [51]. Their re-
view suggested that outcomes are generally modest across
all age groups and there were few replications of any
program. Information from both prevalence and trajectory
data can be particularly valuable for the development of
prevention programs. Approaches that involve assess-
ments of both local school environments and neighbor-
hood conditions and the relationship of school interven-
tions to family-level and community interventions could
also be especially valuable.
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