Background: Up to 32% of US Head Start
enrollees in inner-city settings have been
reported to be obese. However, little is known
about the prevalence of overweight and
associated risk factors in Head Start enrollees
in non-inner-city settings.

Objectives: To determine the prevalence of
childhood obesity from 1998 to 2001 and
associated risk factors for overweight among
Head Start enrollees in southeast Minnesota.

Methods: The study was designed as a cross-
sectional study. Subjects were 788 children
ages three to five years who were enrolled in
Head Start of Olmsted and Freeborn Counties,
Minnesota, between 1998 and 2001. Anthro-
pometric data and other sociodemographic
variables were collected. The Centers for
Disease Control and Prevention (CDC) classi-
fication for body mass index (BMI) was used
(ie, overweight is >95th percentile BMI for
age). Data were fit to a logistic regression
model to identify risk factors associated with
overweight.

Results: From 1998 to 2001, the overall
prevalence of overweight and at risk for
overweight was 12.9% and 12.2%, respective-
ly. The prevalence of overweight from 1998 to
2001 remained steady, but the prevalence of
at risk doubled from 8.2% in 1998 to 16.1% in
2001. On the basis of BMI at the time of
enrollment in Head Start, Mexican origin
(OR=2.76; P=.002) and speaking English as
a second language (ESL) at home (OR=1.75;
P=.026) were independent predictors for
overweight.

Conclusions: The Head Start setting in a non-
urban area does not confer any more or less
risk for overweight for enrollees, compared to
those in urban settings. Children within
a certain ethnic group (eg, Mexican) and those
who speak English as a second language at
home have a higher risk of being overweight.
Specific early interventions for these children
in a Head Start setting are warranted. (Ethn
Dis. 2007;17:23-28)
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INTRODUCTION

Childhood obesity is associated with
significant morbidity and mortality
and poses a major challenge in health
care.'@ Data from National Health
and Nutrition Examination Survey
(NHANES) demonstrated that the
prevalence of overweight, defined as
a body mass index (BMI) >95th
percentile, among children two to five
years of age had increased from 4.9%
in 1971-1974 to 6.9% in 1988—-1994
and 10.4% in 1999-2000.°

This obesity epidemic also affects
children who attend Head Start, a state
and federally funded school readiness
program for children ages 3 to 5 years.
For example, Wiecha et al reported that
the prevalence of overweight among
Head Start enrollees in Massachusetts
increased from 9.6% in 1988 to 13.3%
in 1991.° Another study reported that
32% of Head Start enrollees were
overweight.” Therefore, the prevalence
of overweight among children enrolled
in Head Start appears to be higher
than the national average. However,
many previous studies that assessed
the prevalence of overweight in Head
Start enrollees were conducted in inner-
city settings, which may be quite
different from a non-urban setting such
as southeastern Minnesota with regard
to physical environment (eg, access to
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fast-food restaurants), ethnic composi-
tion (eg, a higher proportion of His-
panic children), and living costs. At
present, the literature in pediatric obe-
sity has suitably addressed the disparities
of the prevalence of obesity among
children with different ethnic® or socio-
economic groups.” On the other hand,
the differences in pediatric obesity risk
between urban and non-urban settings
have been underreported.'® Whether
the prevalence of overweight among
Head Start enrollees is high in a non-
inner-city setting (or non-urban setting)
is unknown. Similarly, whether the
underlying risk factors for childhood
obesity are similar to those in Head
Start enrollees in an inner-city setting
has not been studied.

Although the underlying mechan-
isms for obesity among Head Start
enrollees are unclear, child control of
food intake may be a crucial factor.
According to a small, qualitative study,
parents of Head Start children reported
that their children decided which food
items were offered for meals and
snacks."" Such child control of type
and amount of food might be a barrier
to pleasant meal times, which can be
a risk factor for overweight.'' Because
most previous studies did not follow
their subjects longitudinally, data on
whether children continue to gain
weight during Head Start enrollment
through a longitudinal follow-up study
is not available.

To address these limitations, we
conducted a cross-sectional study with
a small longitudinal follow-up compo-
nent to assess the trends of overweight
prevalence among 788 Head Start
enrollees in southeast Minnesota
(Olmsted and Freeborn Counties) from
1998 to 2001.
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... we conducted a cross-
sectional study with a small
longitudinal follow-up
component to assess the trends
of overweight prevalence
among 788 Head Start
enrollees in southeast

Minnesota

METHODS

Study Design and Setting

The study was a cross-sectional
study. According to the 2000 Census,
the population of Olmsted County,
Minnesota, was 133,283 (90.3% White
compared to 89.4% in Minnesota and
75.1% in the United States) and the
population of Freeborn County, Min-

nesota was 32,523 (95.2% White).
Women made up 50.9% of the popu-
lation in Olmsted and Freeborn Coun-
ties. Income per capita for Olmsted and
Freeborn Counties were $24,939 and
$18,325, respectively (compared to
$23,198 in Minnesota). The proportion
of population below poverty level in
Olmsted and Freeborn Counties was
6.4% and 8.4%, respectively. Among
the labor force >16 years of age, 18%
and 49%, respectively in the two
counties, were employed in farm-related
industries. Therefore, our study setting
is significantly different from typical
urban settings in terms of ethnic
composition, socioeconomic status,
and large proportions of farming work.

Study Subjects

The study subjects were all children
(n=788) ages three to five years who
were enrolled in Head Start of Olmsted
and Freeborn Counties, Minnesota,
between 1998 and 2001. Of these 788
children, 765 (97%) had complete

information for this study and were
enrolled in this study. Of these 765
children, a subsample of the study
cohort (#=237) were enrolled in two
consecutive years and were followed for
two years by assessing their BMI at the
time of the first and last enrollment.
Two hundred six of them had complete
entry and exit information. Information
was abstracted from records of the pre-
Head Start enrollment physical exami-
nation and the intake records of Head
Start, which include sociodemographic
variables, weight, height, parental mar-
ital status, income, and primary lan-
guage at home (see Table 1 for details).

Ascertainment of Body Mass
Index (Dependent Variable)
Body mass index (BMI) of each child
was calculated on the basis of anthropo-
metric data collected at each physician
visit before annual enrollment and grad-
uation from Head Start. Percentile ranks
of BMI for age and sex were determined
by using published standardized growth

Table 1. Characteristics of the study subjects at the time of enrollment in Head Start from 1998 to 2001
Mean Age Mean BMI Proportion of Overweight
Number (%) (years = SD) (kg/m2 + SD) Children (%) P value
Total 765 41=* .6 16.06 = 1.93 12.2
Sex .5
Girls 392 (51.3) 41=* .6 16.07 £ 1.9 5.9
Boys 373 (48.7) 41=* .6 16.05 £ 2.0 6.3
Lives with .32
Both parents 327 (42.8) 40 £ .6 15.96 = 1.8 11.3
Single parent 418 (54.6) 41=* .6 16.13 = 2.0 12.9
Other 20 (2.6) 42 .7 16.08 = 2.1 10.0
Ethnicity .016
Caucasian 265 (34.6) 42 * .6 15.90 = 1.8 11.3
Asians/Pacific Islander 97 (12.7) 41+ .6 15.95 + 2.2 12.4
African American 133 (17.4) 41 £ .6 16.03 = 2.0 10.5
Mexican 62 (8.1) 42 =* .6 16.96 * 2.0 29.0
Other Hispanic 71(9.3) 39+ .6 16.09 = 2.0 7.0
Somalian 64 (8.4) 40=* .6 16.18 £ 1.7 9.4
Middle Eastern 21 (2.7) 39 .7 16.00 * 2.4 19.0
Other 52 (6.8) 40=* .6 1591 £ 1.7 7.7
Language .035
Children speaking EPL 443 (57.9) 41+ .6 15.97 = 1.8 9.7
Children speaking ESL 322 (42.1) 41=* .6 16.17 = 2.1 15.5
Income 765 - - .097

EPL=English as primary language at home; ESL=English as secondary language at home.
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charts by the Centers for Disease Control
and Prevention (CDC).'? According to
the CDC classification of BMI for age
and sex, the children were categorized as
underweight (<5th percentile BMI),
normal weight, at risk for overweight
(85th-95th percentile BMI), and over-
weight (>95th percentile BMI).

Independent Variables

The main independent variables of
interest included the number of parents
at home, ethnicity, and the primary
language spoken at home.

Children were categorized according
to family situation as living with both
parents, living with a single parent
(mother or father), or other (grand-
parents, foster parents, aunts and uncles).

Self-reported ethnic background al-
lowed us to divide children into eight
groups: Caucasians, Asians/Pacific Is-
landers, Blacks/African Americans,
Mexicans, Middle Easterners, non-
Mexican Hispanics, Somalians, and
other. Some ethnic groups had only
a few children, so they were collapsed
into larger groups with similar back-
ground for analytical purposes. These
included Puerto Rican children who
were grouped with non-Mexican His-
panics and Native American children
who were grouped with other. Accord-
ing to main language spoken at home,
children were divided into two groups:
those from families that spoke English
as the primary language (EPL) and
those from families that spoke English
as a second language (ESL).

Data Analysis

Data analyses focused on three
study outcomes: 1) the trends of over-
weight and at-risk for overweight from
1998 to 2001; 2) factors associated
with overweight in a multivariate mod-
el; and 3) changes of BMI of children
(a subsample, #=206) who were en-
rolled in Head Start for two con-
secutive years.

According to BMI of children at the
time of enrollment in Head Start in
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each year, we calculated crude preva-
lence rates of overweight and at risk for
overweight. Because the main aim of the
study was to assess the trends of over-
weight and at-risk for overweight over
time, and sex and age were not
significant confounders in this study,
we did not assess sex- and age-specific or
adjusted prevalence rates.

Body mass index (BMI) of child-
ren at the time of enrollment in Head
Start in each year was categorized in
a binary variable (normal weight vs
overweight). For statistical testing of the
association between BMI status (ie,
binary variable) and discrete or contin-
uous independent variables (eg, age), we
used Student ¢ test or rank-sum test
depending on the distribution of the
variable. Pearson y” test was used for
statistical testing for the relationship
between BMI status and categorical
independent variables (eg, sex). After
a priori univariate analyses, a multivari-
ate logistic regression model was fit to
identify factors that predicted children
who were overweight, adjusting all
pertinent covariates and confounders.
For entry criteria into the final model,
we used Greenland’s and Dales’s enter-
ing criteria (2=.2),">" and removal
criteria were set at o0=.2 by using
a backward selection. The associations
were summarized by calculating odds
ratios (OR) and corresponding 95%
confidence intervals (Cls.) All calculated
P values were two-sided, and P values
<.05 were considered statistically sig-
nificant. The analysis was performed
by using the STATA 9.0 software
package (StataCorp., College Station,
Texas).

Because a subset of children
(n=206) were enrolled in Head Start
for two consecutive years, the trend of
BMI changes in these children over two
years was examined by measuring their
BMI at the time of initial and last
enrollment in Head Start (ie, repeated
cross-sectional measures). Group differ-
ences in BMI were determined by
Student ¢ test.
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RESULTS

Study Cohort

From 1998 to 2001, 256 in 1998,
259 in 1999, 293 in 2000, and 217
children in 2001 were enrolled in Head
Start in Olmsted and Freeborn Counties.
Because a proportion of these children
were enrolled in Head Start consecutive-
ly, these study subjects were separately
included in the annual prevalence data.
However, all subjects were counted only
once for the initial enrollment in Head
Start, and 788 Head Start enrollees had
undergone the pre-Head Start physical
examinations by local physicians during
the study period, 1998-2001. Of these
788 children, 765 children had complete
information for this study. The annual
family income of these children was
$13,082 = $7,573 (mean * standard
deviation). The demographic character-
istics of this Head Start population are
shown in Table 1. Briefly, of the 765
children, 51.3% were female, and 65.4%
were from non-Caucasian families. In
addition, 42.8% lived with both parents,
and 42.1% were from families who spoke
ESL. The age of these children was
similar across all subgroups and across
all years. Only Somalian children had
a large demographic change during the
study period; they made up 1% of all
children in 1998 but increased to 25% in
2001. Of these 765 children, 206
children had consecutive BMI data
for two years and formed a convenient
subsample.

Overall Prevalence and the
Trends of Overweight and At
Risk for Overweight

The overall prevalence of overweight
and at risk for overweight during the
four-year period was 12.2% and 12.9%,
respectively. The prevalence of over-
weight and BMI according to socio-
demographic variables are summarized
in Table 1. Between 1998 and 2001,
the overall prevalence of overweight
remained steady among Head Start
enrollees: 12.9% in 1998 and 12.0%

25



CHILD OBESITY IN A MINNESOTA HEAD START - Hu et al

204 -0 At-Rigk for Overweight
—- Overwelght
*
Fah
3~ 15
S
c
g
s
£ 10 1
Qo
L
5 T
1988 1999 2000 2001
Year

Figure 1. Overall prevalence of over-
weight and at risk for overweight
during four-year period: 1998-2001

in 2001. During the same period, the
overall prevalence of at risk doubled
from 8.2% in 1998 to 16.1% in 2001
(P<.05). The results are summarized in
Figure 1.

Multivariate Model to Identify
Risk Factors Associated
with Overweight

All variables that were associated
with overweight based on univariate
analyses were entered into the logistic
regression model to identify indepen-
dent predictors of overweight of 765
Head Start enrollees. These variables
include the number of parents at home,
ethnicity, age, income, and the primary
language spoken at home.

Mexican children (OR=2.76, 95%
CI: 1.44-5.27, P=.002) and children
from families speaking ESL (OR=1.75,
95% CI: 1.07-2.87, P=.026) had an
increased risk of being overweight.
Living with a single parent approached
statistical significance (OR=1.35,
P=.089). Gender, age, income, and
other ethnic backgrounds than Mexican
were not significant risk factors for
overweight.

Changes of BMI of Children
Who Were Enrolled in Head
Start for Two Years

Of all Head Start enrollees, 237
children participated in the program
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Table 2. Logistic regression model of predictors for childhood obesity at time of
enrollment in Head Start, 1998-2001 (N=765)

Variable Odds Ratio 95% Confidence Interval P value
Mexican 2.76 1.44-527 .002
Somalian .50 .18-1.36 179
Caucasian 1 Referent
English as a second language 1.75 1.07-2.87 .026
English as a primary language 1 Referent
Age 1.39 .95-2.03 .087
Family supported by single parent 1.35 .94-2.41 .089
Family supported by both parents 1 Referent

for two consecutive years after initial
enrollment, and complete information
was available for 206 of the 237. The
BMI change over two years of followup
remained relatively steady through the
years, from —.19 kg/m” in 1998 to
—.29 kg/m® in 2000. Despite the
overall net negative change in BMI,
the proportion of overweight children
increased from 9.7% at beginning of
enrollment to 16.0% at end of fol-
lowup (P=.08), while the proportion
of children at risk for overweight
increased from 11.2 % to 13.1%
(P>.2). When examined by primary
family language, 23.3% of children
from ESL families and 19.5% of
children from EPL families with nor-
mal weight at time of initial enrollment
moved to overweight or at risk for
overweight categories over the two-year
period. Whereas normal-weight chil-
dren from ESL and EPL families
experienced similar BMI changes dur-
ing two years of enrollment starting in
1998 (—.19 kg/m* vs —.02 kg/m?®, P
not significant), normal-weight ESL
children were more likely to gain
weight than EPL children during
enrollment starting in 2000 (+.17 kg/
m® vs —.42 kg/m?, P=.055). Along
these lines, normal-weight ESL chil-
dren had an increasing trend of moving
up to the next weight categories, from
13.0% in 1998 to 27.6% in 2001,
whereas EPL children had a steady
trend of moving up in weight cate-
gories, from 18.2% in 1998 to 16.1%
in 2001. While no trend of faster
increases was seen among EPL children,
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the distinction was not statistically
significant.

DISCUSSION

The prevalence of overweight and at
risk for overweight among Head Start
enrollees in southeast Minnesota, a non-
urban area, is similar to that of Head
Start enrollees in inner-city settings and
to the national average. While the
prevalence of overweight remained
steady during the study period, the
prevalence of at risk for overweight
among enrollees of a Head Start pro-
gram in southeastern Minnesota in-
creased significantly. Children within
a certain ethnic group (eg, Mexican)
and those who spoke ESL at home
appeared to have higher odds of being
overweight. The proportion of over-
weight Head Start enrollees tended to
increase during enrollment in Head
Start, and children from ESL families
may be more likely to gain weight than
children from EPL families.

In this study, we found the preva-
lence of overweight (12.2%) among
Head Start enrollees in a non-urban
setting to be similar to that of Head
Start enrollees in an inner-city setting
(9.6%-13.3% between 1988 and
1991).° Our data are more recent than
these earlier studies and may suggest
a lower prevalence of overweight in
a rural area, especially when seen in
conjunction with more recent data
(32%) in another inner-city setting.7
However, our observed prevalence of



While the prevalence of
overweight remained steady
during the study period, the
prevalence of at risk for
overweight among enrollees of
a Head Start program in
southeastern Minnesota

increased significantly.

overweight was similar to that of the
national average® and remained relative-
ly steady during the study period. Thus,
the demographic make-up of the Head
Start population within the two differ-
ent communities may account for the
observed difference in prevalence. On
the other hand, the prevalence of at risk
for overweight among enrollees of
a Head Start program in southeastern
Minnesota rose rapidly between 1998
and 2001. This finding may be the first
sign of an obesity epidemic among
Head Start enrollees or children who
have similar socioeconomic or ethnic
backgrounds in our community. Based
on our limited longitudinal followup,
normal-weight children in subgroups
predisposed to being overweight (eg,
children from ESL families) may expe-
rience more weight gain over time than
other subgroups. However, a longitudi-
nal study is necessary to fully confirm
this observation.

Obesity affects minority children
disproportionately.®'> We found simi-
lar results (29% in our study) to those
of a previous study that reported
the high prevalence of overweight
(28%) among Mexican children in
Chicago Head Start programs.” There-
fore, regardless of the study setting
(ie, inner-city vs rural), minority chil-
dren, especially Mexican pre-schoolers,
are at a significant risk of becoming
overweight. Our study results indicate
that Mexican children (29%) were
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almost twice as likely to be over-
weight as Caucasian children (11.3%)
and the rest of ethnic groups, including
non-Mexican Hispanic children, after
adjusting for other risk factors
(OR=2.76, P=.002). The differences
in the risk of being overweight cannot
be solely explained by the difference in
socioeconomic status between these two
ethnic groups ($12,628 for mean family
income for Caucasian children vs
$12,779 for Mexican children). As
>90% of children enrolled in Head
Start are from families with household
incomes below the poverty line,'® the
homogeneous socioeconomic status of
our study subjects accounts for the
confounding effects of socioeconomic
status. This finding may suggest a
potential biological predisposition to
obesity among children with certain
ethnic backgrounds, as opposed to
ethnicity as an indicator of socioeco-
nomic or cultural characteristics. Most
bodies of research to date have only
described ethnic differences with regard
to weight-related outcomes, and further
studies are needed to elucidate the
potential underlying biological mecha-
nism associated with pediatric obesity.

Our study also revealed that ESL
children had a significantly higher
prevalence (15.5%) of overweight than
did EPL children (9.7%). To our
knowledge, this is the first report of
primary family language background
as an independent risk factor for
childhood overweight, although the
influences of language on obesity have
been postulated among Puerto Rican
women.'” Taking into account other
risk factors such as ethnic background
and income, the primary language
spoken at home was independently
associated with increased odds of
being overweight (OR=1.75, 95% CI
1.07-2.87, P=.026).

Why children from ESL families
were predisposed to be overweight is
unclear. This finding is unlikely to be
solely due to migration of at-risk or
overweight ESL children into our area.
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For example, a large influx of Somalian
children occurred during the study
period, but they were an unlikely source
of obesity, since the risk of overweight
among Somalian children was lower
than among Caucasian children
(OR=.50, P=.18). In addition, among
those with two years of followup,
a significant proportion of children
from ESL families moved up in weight
categories. Thus, ESL background may
represent an intrinsic susceptibility to
weight gain or at least a proxy for
such susceptibility, because important
confounding factors such as ethnic
background and socioeconomic status
were controlled for in the analysis.

An example of one such susceptibil-
ity to overweight among children speak-
ing ESL includes a barrier to effective

18-22 .
or relevant nutritional

health care
information on food labeling. Perhaps
the primary language at home may be
a better indicator for lifestyle differences
under ethnic and cultural beliefs, accul-
turation, and/or economic marginaliza-
tion” " rather than ethnicity itself.
Degree of acculturation was shown to
be a strong predictor of the inactive
“Westernized” lifestyle among adoles-
cents and young adults.>**>** Whether
this finding holds true for younger
children such as those in Head Start is
unclear, as children may adapt to
Western lifestyles or diets that underlie
obesity much sooner than the minimum
period of 10 years seen in immigrant
adules.”

Strengths of our study include
a relatively large sample size, a socioeco-
nomically homogeneous study cohort,
and a small longitudinal component.
Our study also has some limitations.
Relevant covariates such as dietary
intake, level of physical activity, birth
weight, parental weight, length of time
in Western society, parental education
levels, and relative degree of food
insecurity were not available and thus
not included. Our study also only
examined the prevalence of overweight
and risk factors in a non-urban Head
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Start setting, and results may not be
generalizable to other populations but
is an important area of research.’’!

In conclusion, the Head Start set-
ting in a non-urban area does not
confer any more or less risk for over-
weight for enrollees, compared to
those in urban settings. The primary
language spoken at home is newly
identified as an independent risk factor
for overweight and merits further in-
vestigation. Because the prevalence of at
risk for overweight among enrollees of
a Head Start program in southeastern
Minnesota is rising rapidly, specific
early interventions to prevent excessive
weight gains need to be implemented in
this setting.
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