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Abstract

Background: The prevalence of obesity and overweight persists in the preschool population, despite some prevention and
treatment advances, particularly in minorities. Investigating the prevalence of dyslipidemia and the effect of family health may also
guide the focus of intervention efforts.

Methods: Anthropometric data were collected from urban minority preschool children (n=161; 42% female) enrolled in USDA
Head Start. Blood was collected by finger prick and analyzed with the Cholestech LDX Analyzer (Cholestech Corporation, Hayward,
CA). Caregivers provided a self-reported family health history for cardiovascular diseases (CVDs).

Results: By BMI percentile, 8% of the children were underweight (UW), 54% healthy weight (HW), 10% overweight (OW), and
28% obese (OB). One of every 5 children had borderline or high-risk levels for total cholesterol (TC), high-density lipoprotein
(HDL) cholesterol, low-density lipoprotein (LDL) cholesterol, and triglycerides based on the National Cholesterol Education Pro-
gram categories. In OW/OB children only, BMI was positively correlated with TC (7(61)=0.428; p=0.001) and LDL (7(58)=0.395;
p=0.005). Child BMI was also associated with family comorbid diseases (#(159)=0.177; p=0.025). UW/HW children with a family
history of CVD had significantly higher LDL than UW/HW children without a family history of CVD (p=0.001). Step-wise
regression analysis revealed that BMI ( p=0.005) plus family history of heart attack (p=0.018) were significant predictors of blood
TC levels.

Conclusion: Continued efforts to treat and prevent elevated weight are urgently needed for minority preschoolers. Attention to
CVD screening may be an important target in school, community, and healthcare arenas for minority populations regardless of

weight status.

Infroduction
C ardiovascular disease (CVD) is the leading cause of

death in the United States,' a concern that needs to

be addressed early in life. The detrimental rela-
tionship between body weight, blood lipids, and CVD risk
is well established in adults and youth as young as 5
years.* Although there has been a significant decrease in
obesity trends among 2- to 5-year-old children in the last 9
years, there has been no change in infants, toddlers, older
youth, and adolescents.* This age group remains vulnerable
because overweight preschool-age children are five times
as likely to be overweight during adolescence than are their
normal-weight counterparts,® and this trend continues into
adulthood.®” Annual medical care costs associated with

obesity in childhood have reached $2.9 billion, including
the additional prescription drugs, emergency room Visits,
and outpatient visits,® indicating an increase in the severity
of weight-related health consequences. This is of particular
importance in African American preschool children,
among whom the rate of obesity is double that of white
preschool children,” and marked disparities exist around
access and use of medical care.'®

CVD risk factors in children include elevated blood
pressure, family health history, and dyslipidemia. Re-
searchers have observed positive associations between
CVD risk factors, blood pressure, and measures of weight
in preschool-aged children.!'™'* A strong link has been
found between family CVD health history and a child’s
risk for CVD.!* Few studies, however, have examined the
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relationship between weight and blood lipids, and the data
vary among ethnic groups. In a study with New York Head
Start schools involving a 73% minority sample, obese
preschoolers had twice the risk of low high-density lipo-
protein (HDL) cholesterol levels, compared to nonobese
children.'> Messiah and colleagues have reported racial
differences in blood lipid levels and risk factors for CVD in
preschoolers. They observed that non-Hispanic black
preschoolers showed a correlation between BMI as well as
waist circumferences and C-reactive protein; however, total
cholesterol (TC) and low-density lipoprotein (LDL) cho-
lesterol were not significantly associated with weight re-
gardless of race in the ethnically diverse sample of 3600
children ages 3-6 years.'® Further research is needed to
elucidate the weight and blood lipid relationship in this age
group with attention to ethnicity. Overall, advancements in
the field prompted the 2008 American Academy of Pedia-
trics policy update regarding lipid screening in children.!”
The policy update states that screening should be completed
at least once between the ages of 2 and 10 years for children
with a positive family history, including CVD risk factors
such as existing CVD, diabetes, and hypertension (HTN).

Low income is associated with lower health status in
children,'®!? including iron deficiency anemia®® and obe-
sity.?! Newacheck and colleagues® found that near-poor or
poor children are three times as likely as nonpoor children
to experience unmet medical needs. Head Start is a federal
program that promotes school readiness and comprehen-
sive services to children ages 3—5 years from low-income
families up to 130% of the US poverty guidelines in an
effort to overcome educational and economic disadvan-
tage. Therefore, Head Start sites servicing a minority
population are an ideal setting to examine CVD risk in
preschool-aged, minority, near-poor, or poor children.

Accordingly, this study explored the association be-
tween blood lipid levels, family health, and weight in a
sample of urban minority children enrolled in Head Start.
The aims of this study were to (1) determine the prevalence
of obesity and dyslipidemia and (2) investigate the CVD
risk through the correlations of weight, dyslipidemia, and
family health in a sample of urban minority children en-
rolled in Head Start in the City of Detroit.

Methods

Setting and Sample

This study presents an analysis of baseline data from the
intervention study Healthy Kids Healthy Lives* with
USDA Head Start preschool-age children throughout the
2008-2009 academic year. The study was conducted
through a Head Start system with 15 sites in the City of
Detroit. A convenience sample of 208 children ages 3-5
years were recruited from six of the Head Start sites. These
six sites were chosen because they are all located within
close proximity to one another, and therefore it was pre-
sumed that they had a similar socioeconomic status. To be
eligible for the Head Start program, federal poverty
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guidelines were used to evaluate the family income. In
2008, the poverty level was $14,000 for a household size of
two and $17,600 for a household size of three.”* Other
criteria for Head Start include children between 6 weeks
and 5 years of age, children with special needs, and foster
children with high risk factors. In the present study, no
child had special needs. The institutional review board of
Wayne State University (Detroit, MI) approved the pro-
tocol, permission to conduct the study was received from
the Head Start programs, and informed consent was ob-
tained from children’s caregivers.

Measurements

Anthropometrics. Weight and height measurements were
gathered from preschool-aged children before beginning
the Healthy Kids Healthy Lives intervention. Trained
graduate student data collectors weighed children without
coats and shoes using a portable digital scale (Tanita
Model BC551; Tanita Corp of America, Arlington
Heights, IL). Two measures were obtained from each
child. If the two readings were within 0.1 kg, an average
was taken and used as the body weight. If the two readings
differed by more than 0.1 kg, a third reading was taken and
readings were averaged. Heights were obtained using a
portable stadiometer (Seca 214; Seca North America East,
Hanover, MD). Two measurements without shoes were
recorded. If the two readings were within 0.2 cm of each
other, then the readings were averaged and recorded. If the
difference was more than 0.2cm, a third measure was
taken before averaging. Weight and height measurements
were used to calculate BMI and BMI-for-age percentiles
were calculated based on CDC guidelines by using the
online calculator.?> All children were categorized as un-
derweight (UW; <5th percentile), healthy weight (HW;
S5th to <85th percentile), overweight (OW; 85th—94th
percentile), and obese (OB; >95th percentile).

Blood Lipids

A registered pediatric nurse obtained a nonfasting blood
sample (35 uL) from each enrolled child by finger prick.
Blood samples were analyzed immediately using the
Cholestech LDX Analyzer (Cholestech Corporation). Ev-
ery machine was calibrated each day before its use. Output
from the machine after a 5-minute processing time in-
cluded TC, HDL, LDL, and triglycerides (TGs). The re-
sults obtained using this machine correlated well with
measures obtained by other means.?® Caregivers were
notified of the day designated for the procedure for each
classroom by letters sent home as well as in-person re-
minders by research assistants during the previous day’s
pickup and dropoff. Caregivers were encouraged, but not
required, to be present to support the child and receive the
incentive of $20 for participation. A Head Start staff
member was present during all blood samplings and pro-
vided the caregivers, who were unable to attend, with the
incentive at the time of pickup.
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Family Health

To collect information about family health history, care-
givers completed a self-report questionnaire during the ori-
entation session at each school before the commencement of
this study. Two investigators were present when the care-
givers completed these questionnaires to answer any ques-
tions. The caregivers were given sufficient time to complete
the questionnaire without feeling rushed. This measure in-
cluded inquiry about the instance of comorbid diseases, such
as diabetes, stroke, heart attack, and high blood pressure in
the child’s parents or grandparents. The items were summed
to create a family health status score ranging from 0 (no
comorbid diseases reported) to 4 (four comorbid diseases
reported) for scale analysis and a presence of family health
risk score dichotomized to yes or no for categorical analysis.

Statistical Analysis

Descriptive statistics were used to present the demo-
graphic and lipid data. Comparative values for plasma lipid
and lipoprotein risk levels are from the National Cholesterol
Education Program (NCEP) Expert Panel on Blood Cho-
lesterol Levels in Children and Adolescents (provided in
Table 1).?” Child BMI percentile was categorized into UW/
HW and OW/OB, and group correlations were performed
with lipid levels. Chi-square tests were used to examine
relationships between family health status (defined as
presence of a comorbid disease), child weight status, and
child blood-lipid risk. Interactions among child weight sta-
tus and family health history on blood lipid levels were
analyzed by general linear models. All statistical analyses
were conducted with IBM SPSS Statistics 20.0 (IBM Corp.,
Armonk, NY), and the significance level was set at p <0.05.

Results

The final sample of 161 children included only those
with complete total cholesterol and family health data.
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There were no differences in body weight and BMI per-
centile between those who participated and those who
declined to participate in this study. The racial distribution
is as follows: 149 (92.5%) African Americans; 3 (1.9%)
Hispanic; 1 Asian/Pacific Islander (0.6%); 1 Caucasian
(0.6%), and 7 (4.3%) other. Instances of missing data re-
sulted when caregivers were not available to complete the
questionnaire (n=31; 15%) or refused to participate in the
blood sampling (n=16; 7%). Of those caregivers who
provided the household income data (r=100), 80 (80.0%)
were below the federal poverty guidelines set for 2008, 11
(11.0%) were between 101% and 130% of poverty
guidelines, 3 (3.0%) were between 131% and 150% of the
poverty guidelines, and 6 (6.0%) were 150% above the
poverty guideline levels. Machine-reading error also re-
sulted in the decreased sample size for HDL, LDL, and
TGs. Mean age of the children was 3 years and 7 months
(£ 7 months). Body weight distribution, according to BMI
percentile, is shown in Figure 1.

Blood Lipid Levels

At least 1 of every 5 children in this preschool-age
sample presented with borderline or high-risk level for TC,
HDL, LDL, and TGs based on the NCEP risk categories.
Regardless of weight status 40% or more of the children
had borderline or high-risk levels of HDL and TGs. The
85th and 95th percentiles for TC are 182 and 201 mg/dL;
for LDL, 121 and 132 mg/dL; and for TG, 123 and 174 mg/
dL, respectively. For HDL, the 15th and Sth percentiles are
36.5 and 28 mg/dL, respectively. In the OW/OB children
only, BMI was positively correlated with total cholesterol
(7(61)=0.428; p=0.001) and LDL (r(58)=0.395;
p=0.005). Blood-lipid risk levels are presented in Table 1.

Family Health History
Over half of the caregivers reported a family health
history of one or more comorbid diseases (Table 2). High

Table |. Blood Lipid Risk of Preschool-Age Children

Acceptable level Borderline risk High risk
n, (%) n, (%) n, (%) Blood lipid ranges®

Total cholesterol (n=161) 125 (78) 28 (17) 8 (5) Acceptable <170
Borderline 170-199
High >200

Low-density lipoprotein 91 (77) 20 (17) 8 (7) Acceptable <110

(n=119) Borderline 110-129
High >130

High-density lipoprotein 95 (61) 34 (22) 28 (18) Acceptable >45

(n=157) Borderline 4045
High <40

Triglycerides (n=147) 77 (52) 32 (22) 38 (26) Acceptable <75
Borderline 75-99
High >100

3National Cholesterol Education Program Expert Panel on Blood Cholesterol Levels in Children and Adolescents.?”
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Figure 1. Body weight distribution according to BMI percentile for the minority preschoolers in the current study.

blood pressure was the most frequent comorbidity (40%),
followed by diabetes (21%), heart attack (14%), and stroke
(12%). Child BMI was positively associated with the
number of comorbid diseases reported (r(159)=0.177,
p=0.025). However, no relationship was found between
family comorbid diseases and child BMI category (chi-
square) (¢% [1; N=159]1=0.82; p=0.37) or blood-lipid
risk (TC, »* [1; N=182]=0.81; p=0.37; LDL, »* [I;
N=133]1=1.72; p=0.19; TGs, »* [1; N=167]=0.30;
p=0.59; and HDL, »* [1; N=179]=0.73, p=0.39).

TC levels were significantly higher in children with a
family history of CVD (with: 163.2+5.8vs. without:
149.9+2.4mg/dL; p=0.046), but were not affected by the
weight categories. Blood LDL levels tended to be higher in
children with a family history of CVD than those without
(99.9+7.5vs. 85.0£2.9mg/dL; p=0.067). However, an
interaction between a family history of CVD and chil-
dren’s weight category was observed for blood LDL levels

Table 2. Caregiver-Reported Family Health

Status

Number of diseases Number Percent
reported of caregivers of caregivers
0 76 47

| 48 30

2 22 14

3 12 7.5

4 3 1.9

(Table 3). UW/HW children with a family history of
CVD had significantly higher LDL than UW/HW children
without a family history of CVD. This difference in LDL
levels based on family history of CVD was not observed in
OW/OB children.

A family history of HTN and body weight categories did
not affect TC or LDL levels. Children with a family history
of HTN tended to have lower HDL, as compared to chil-
dren without a family history of HTN (46.8+1.6vs.
50.3+1.4mg/dL; p=0.088). Body weight did not affect
HDL status. A family history of HTN was associated with
significantly elevated blood TG levels (with: 98.016.1,
without: 79.0+5.4mg/dL; p=0.027). OW/OB children
from families with a history of HTN tended to have
higher TG levels than those without (112.4+£13.2vs.
78.31£9.2mg/dL; p=0.055). No such difference was ob-
served in children without a family history of HTN. No
other interaction between family health history and BMI
categories was observed for other blood lipid data. Step-
wise regression analysis revealed that BMI (p=0.005)
plus family history of heart attack (p=0.018) are signifi-
cant predictors of blood TC levels. No other factors, such
as family income, caregivers’ education levels, and child’s
gender, played a role in determining blood lipid levels.

There was a significant interaction between BMI cate-
gory and family CVD history in LDL level.

Discussion

This study examined the prevalence of obesity and
dyslipidemia in a sample of urban minority children en-
rolled in Head Start in the City of Detroit. It also aimed to
investigate the children’s CVD risk through the interaction
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Table 3. Blood Lipid Levels Based on Body Weight Category and Family CVD History

With family CVD history Without family CVD history
UW/HW ow/oB UW/HW ow/oB
TC?* (mg/dL) 167.5+10.8 159+3.9 145.4+2.7 154+4.1
LDL* (mg/dL) 111.8+15.4 8821 10.5 79.5+2.8 90.6+5.2
HDL (mg/dL) 49.5+£2.9 524+39 488+ 1.5 484+1.5
TG (mg/dL) 73.81+6.8 113.6+£37.6 82.8+4.4 90.2+8.7
Wi ith family HTN history Wi ithout family HTN history
UW/HW ow/oB UW/HW ow/oB
TC (mg/dL) 148+4.9 156 +4.4 148+3.6 I55+5.5
LDL (mg/dL) 87.5+5.7 88.9+6.3 82.1+43 91.5+6.7
HDL (mg/dL) 473124 46.312.0 50.1+1.6 50.6 2.1
TG>™ (mg/dL) 83.6+53 1124+13.2 79.7+53 78.3%9.2

3TC levels were significantly higher in children with a family history of CVD than in children without a family history of CVD (p=0.046).

TG levels were significantly higher in children with a family history of HTN than in children without a family history of HTN (p=0.027).

*Family CVD history x BMI category interaction, p=0.034.
**Family history X BMI category interaction, p=0.068.

CVD, cardiovascular disease; UW, underweight; HW, healthy weight; OW, overweight; OB, obese; TC, total cholesterol; LDL, low-density
lipoprotein; HDL, high-density lipoprotein; TG, triglyceride; HTN, hypertension.

of weight, dyslipidemia, and family health. The prevalence
of having a BMI >95th percentile was more than 1 in 4 in
this specific sample and reached almost 40% when the OW
and OB BMI categories were combined. These rates are
higher than both the non-Hispanic black National Health
and Nutrition Examination Survey sample (24%)° and a
sample of over 300 non-Hispanic black Head Start pre-
schoolers in the south (18%).?® The data suggest that en-
vironment, such as high unemployment (approximately
19% in 2008%*°) and crime rates (938 per 100,000 in
2008°°), in the local economy may have an effect on
weight in these young African American children. The
high crime rate in this city may have made the environment
unsafe for young children to engage in outdoor activities,
thus reducing physical activity levels. The high unem-
ployment rate creates a financial burden in the family that
may force caregivers to purchase low-quality and inex-
pensive foods, which are usually high in fat and salt,*" for
the family. Family eligibility to enroll in the USDA Head
Start program also demonstrates that these children are at a
higher socioeconomic disadvantage. Thus, community-
specific interventions with a focus on weight loss and
weight maintenance in this age group are needed to curb
the proven progression of weight into later childhood,
adolescence, and adulthood.?? A recent review by Kuhl and
colleagues® suggests that preschool is an optimal time for
shaping healthy weight habits through family-based be-
havioral weight interventions.

Rates of dyslipidemia were elevated in our preschool
participants regardless of weight status. In particular, un-
healthy HDL and TG levels affected 40% or more of the

minority children. Interestingly, the literature has shown
that African Americans are less likely than non-Hispanic
whites to have unhealthy levels of these two blood pa-
rameters,>* which subsequently may mask the risk of CVD
in this minority group. Positive relationships between BMI
and TC as well as between BMI and LDL were also found
among the children classified as overweight and obese, a
finding not consistent with existing literature with Head
Start minority youth.'> Additional research is needed to
understand the risk of weight and blood lipids in preschool-
aged children.

Because of the lack of definitive evidence, the US Pre-
ventive Services Task Force®® has not made any recom-
mendation for or against lipid screening among children
and adolescents. In contrast, the Expert Panel on Integrated
Guidelines for Cardiovascular Health and Risk Reduction
in Children and Adolescents Summary Report*® suggests
that medical providers obtain a fasting lipid profile in
children ages 1-4 years if a family history is positive for
early CVD, a parent presents with dyslipidemia, and in the
presence of any other risk factors, such as elevated BMI.
The current study did find an association between child
BMI and endorsement of a family health history positive
for CVD. Family history of CVD was also related to in-
creased lipid levels in the children without excess weight.
Thus, it is prudent that pediatricians recommend blood
lipid level measures early for children with family history
of CVD, even though they are not overweight or obese.
Overall, the inconsistent national recommendations paired
with studies indicating interventions are needed in medi-
cal settings around the implementation of screening



212

recommendations,’ and disparities in the follow-up care
of minority children®® suggest that a gap may exist in
current health services for minority preschoolers at risk
for CVD.

There are limitations to address within this study, in-
cluding the small, convenience sample. The preschool
children also provided nonfasted blood for the lipid pro-
filing, which may affect TG levels in particular. No waist
circumference or blood pressure were measured, thus no
inference about metabolic syndrome can be made for this
group of young children. Because this sample is a homo-
geneous sample in terms of family income, education
levels, and neighborhood surroundings, the relationships
between BMI, BMI percentile, and blood lipid parameters
may have been masked as a result of small variances.

Conclusion

This study found high levels of dyslipidemia and
family history for CVDs in addition to elevated weight in
this specific sample of minority preschool children. Re-
lationships were also found between child weight and (1)
lipid levels, specifically total cholesterol and LDL, and
(2) reported family health history of CVDs. Continued
efforts to treat and prevent elevated weight are urgently
needed for minority preschoolers. Providing regular
healthcare and screening in this population may be ben-
eficial for the prevention and care of future cardiovascular
complications.
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