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Background.
• Ethnic differences in fat distribution may account for the
heterogeneity of between obesity and disease risk including
diabetes and breast cancer.
• Hispanic and Asian adults have been reported to have higher
ectopic fat stores than Whites while Black adults have less. The
ethnic differences in ectopic fats in children is less studied.
• We compared visceral (VAT), and percent liver fat (pLF) in five
ethnic groups of healthy children recruited into a multi-center
cross-sectional study.

Table 1. Characteristics of participants in the Shape Up! Kids Study

White healthy children had the
highest liver fat and Asian
children the lowest with strong
associations to BMI

Methods.
• Participants from the Shape Up! Kids study (1) receive a variety
of tests including dual-energy X-ray Absorptiometry (DXA), MRI
scans, anthropometry, blood sample, and health questionnaire.
(Figure 1)
• Recruitment was stratified by sex (M/F), age (5 to 17 years), race
[White (W), Asian (A), Black (B), NHOPI, Hispanic (H)], and
BMIZ. DXA VAT was represented as cross-sectional area (cm2).
• A multi-region average was used for MRI PLF. Ethnic difference
for the ectopic fat subgroups were described by sex and adjusted
for age and total body fat.

Figure 1. Example MRI images of the liver. (left) 12 year old male, normal BMI‐Z, 19% Fat, 1.8% Liver Fat,
(Right) 11 year old male, Overweight BMI‐Z, 31% Fat, 22.6% Liver Fat.

aMeans ± standard deviations are shown unless otherwise indicated, bNHOPI=Native
Hawaiian/Other Pacific Islander, cMissing values for Tanner stage (N=16) and physical activity
score (N=60)

Table 2. Relation of adiposity measures with levels of liver fat in the
Shape Up! Kids Study

Results.
• Out of 302 children, 222 had valid DXA and MRI scans. (Table 1)
• No VAT differences were observed for boys or girls after
adjustment for total fat.
• The strongest predictor of liver fat was body mass index (BMI; p
< 0.0001);overweight and obesity were associated with 0.5% and
1% higher liver fat levels. (Table 2)
• The respective adjusted mean percent values were 2.9 (95% CI
2.7, 3.1) and 3.4(95% CI 3.2, 3.6) as compared to normal weight
(2.4; 95% CI 2.3, 2.6). See Figure 2.
• Percent liver fat was highest in Whites and African Americans,
intermediate in Hispanic, and lowest among Asians and Native
Hawaiians/Pacific Islanders. Age, sex, physical activity, and diet
quality were not significantly related with liver fat. (Table 3 and
Figure 3)

Table 3. Determinants of liver fat in the Shape Up! Kids Study.

Figure 2. Adjusted mean percent liver fat by ethnicity and weight status. overall mean = 2.8.*

Conclusion.
• There exists a strong relationship of BMI with percent liver fat
even in children with low liver fat levels without detecting an
association with age, sex, and dietary or physical activity patterns.
• After adjusting for total body fat, no differences in VAT by
ethnicity were observed.

Figure 3. Prevalence odds ration (POR) for high liver fat (>= 2.68%) by ethnicity and weight status.*
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