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I. Introduction 
A. Nature of the Research Problem 
 The growing prevalence of childhood obesity, even among preschoolers, supports the need to 
understand factors that contribute to obesity among high risk populations. Demographic shifts 
and the growing proportion of foreign born US children reinforce our work. Among young 
children, little is known about whether dietary habits, physical activity, and family characteristics 
contribute to overweight. This study investigated relations among feeding practices, physical 
activity, maternal duration in the US, and overweight among children with foreign born parents 
in the first 4 yrs of life.

B. Purpose, Scope and Methods of the Investigation 

1 

 

 The goal of the proposed study was to assess whether factors associated with overweight 
vary in the first 4 years of life. The 2 specific aims were to examine:  

1)  Factors associated with overweight among children at 9 mos, 2 years, and 4 years of age;   
2)  Whether risk factors for overweight vary by maternal duration in the US among children 
   with foreign born mothers. 
 

 Data for our study are from the Early Childhood Longitudinal Study, Birth Cohort (ECLS-B) 
led by the US Dept of Education and other federal agencies including MCHB. ECLS-B follows a 
nationally representative cohort of 10,688 children born in 2001. There are data on length/height 
and weight, physical and sedentary activities, and maternal report of feeding practices at 9 
months, 2 and 4 yrs. Additionally, birth certificates provide data about maternal and birth 
characteristics.  
 
C. Nature of the Findings 
 The study results indicate that having a foreign born mother does not protect from early 
childhood obesity. The prevalence of obesity among children with native born vs. foreign born 
mothers is comparable at 9 months.  By 4 years of age, the prevalence of obesity is higher among 
children with foreign born rather than native born mothers.  At both time points, there was no 
difference in the prevalence of obesity related to duration of stay of foreignborn mothers in the 
US.  Finally, children of foreign born mothers have higher prevalence of obesity and comparable 
risk factors as their peers with native born mothers 

 
II. Review of the Literature 
A. Consequence of and Increasing Prevalence of Childhood Overweight and Obesity 

Consequences of childhood obesity include increasing risk of being obese as adults and 
poorer physical, emotional, and social health.2 Overweight children experience more cardiovasc-
ular risk factors even in childhood, and adult obesity increases risks of cardiovascular disease, 
diabetes and other chronic conditions.3 The percentage of overweight children, ages 2-19 years, 
rose from 13.9% to 17.1% from 1988-1994 to 2003-4 with increases among 2-5 year olds (7.2% 
to 13.9%), 6-11 year olds (11.3 to 18.8%), and teens aged 12-19 (10.5 to 17.4%).4,5  Mei found 
that overweight in infancy and early childhood (12-35 mos) persists through the preschool years 
suggesting the need to focus on the emergence of overweight in the early years.6 

 
B. Racial/Ethnic Disparities in Childhood Obesity, Even Among Preschoolers 
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Although obesity affects children of all races and ethnicity, persistent disparities exist by 
race/ethnicity with non-white children disproportionately affected.  In 2003-4, 16.3% of Non-
Hispanic White, 19.2% Mexican American and 20.0% of Non-Hispanic Black children 2-19 yrs 
were obese. Respective percentages in 1999-2000 were 11.0%, 20.2%, and 18.8%.1  Even among 
children 2-5 yrs, the largest percentage obese are Mexican American (19.2%), followed by Non-
Hispanic Black (13.0%), and Non-Hispanic White children (11.5%).   
 
C. Factors Associated with Overweight 
 A complex set of interrelated factors contribute to overweight including genetic, behavioral, 
and environmental factors.7  Overweight reflects an imbalance between energy intake and energy 
expenditure; children consume too many calories relative to the number of calories used.2 Racial/ 
ethnic disparities may be accounted for, in part, by economic disparities, differential access to 
healthy foods, disparities in physical and sedentary activity, and differential access to 
recreational facilities;2-3 however, few efforts have focused on overweight among children of 
foreign born parents despite their growing prevalence in the US.  

Reasons for the high prevalence of overweight among Hispanic preschoolers remain unclear. 
Whitaker found that racial differences in maternal education, household income, and food secur-
ity did not explain the high prevalence of obesity among low income, Hispanic pre-school 
children.8 Kimbro found that maternal wt status, birthwt, and taking a bottle to bed were related 
to overweight at age 3 but concluded that unmeasured factors accounted for racial/ethnic differ-
ences in weight.9 Study results related to food security and overweight in children are mixed.10-12 

For Mexican Americans, soda consumption among preschoolers13, eating fast-food for children 
ages 4-714, and tv viewing and sweetened beverage consumption among kindergartners15 are 
associated with overweight. However, some researchers suggest that biological and SES factors, 
not feeding strategies relate to overweight.16 We are not aware of studies linking acculturation 
with overweight for Mexican Am children, though it has been related to obesity for adults15,17 
and feeding practices of mothers.18 A pilot study of Hispanic families found no association 
between acculturation (language, media use, social relations) and overweight.15   

Hispanic women share socioeconomic disadvantage with other minority groups, but paradox-
ically have favorable birth outcomes (preterm, LBW, infant mortality) compared with non white 
infants.19,20 Part of this difference is lower rates of small-for-gestational-age infants of foreign 
born Mexican American mothers.21 Although rapid initial wt gain among normal birth weight 
infants is associated with overweight at 4 ½ yrs22

D. Time in the US Among Foreign Born and Obesity 

, rapid wt gain has not been studied among 
preschool Mexican American children.   

 

 Some adult studies report increasing obesity in immigrants with increasing time in the US17, 

23-26 and with each generation after immigration; increased duration of residence in the US is 
associated with adoption of less favorable diets, less exercise among men, and perceptions of 
weight gain as a marker of good health.27,28  Little is known about duration of US residence of 
parents and overweight among children, although 1 study of low-income Mexican American 
families found no relation of maternal acculturation with wt-for-height, ht-for-age, or BMI of 
preschoolers.18 These relations are important because of the growing proportion of children in 
the US with 1 or both foreign born parents; from 1994-2004, this percentage rose from 12 to 
17% for ages 0-17.29  Children of foreign born parents may be at high risk of obesity, because 
they disproportionately grow up in low income households with food related problems.30 
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III. Study Design and Methods 
A. Study Design 
 This research involved a secondary analysis of data collected from ECLS-B, a longitudinal 
cohort study with a nationally representative probability sample of children born in 2001. Data 
sources included: birth certificates, parent interviews, self administered questionnaires, and 
direct observations when the index child was 9 months and 4 years of age. 
 
B. Population Studies 
 Subjects were mothers enrolled in ECLS-B, a nationally representative probability sample of 
all children born in the US in 2001 except those who: 1) were born to mothers < 15 years; 2) died 
before 9 months; or 3) were adopted before 9 months. Over 14,000 births were sampled and over 
10,000 completed 9 month parent interviews. The sample included births occurring in counties in 
46 states and Washington, DC with oversampling of children who were American Indian and 
Alska Native, Chinese and other Asian and Pacific Islander, twins, or low or very low birth 
weight in order to reflect the diversity of the nation as a while with regard to socio-demographic 
characteristics.   
 
C. Sample Selection 
 At 9 months and 4 years, study eligibility included having complete child data on weight and 
length and the availability of parent interviews from biological or other types of mothers. 
Exclusion criteria included outliers for z values for weight-for-length at 9 months (about 100), 
weight gain in the first 9 months (about 50), and weight gain after 2 years (about 50). About 
9700 and 8150 children comprised the final analytic sample at 9 months and 4 years, 
respectively.  
 
D. Instruments Used 
 Three modes of data collection in ECLS-B informed this study: birth certificates, direct child 
assessments at 9 months and 4 years, and computer assisted parent interviews at 9 months and 4 
years. ECLS-B data also were collected when children were 2 years (range 16-39 months). 
However, data at 2 years were not used due to different measurements of attained size (length ≤ 
24 months; height ≥ 24 months) and, accordingly, different reference populations. Birth 
certificates provide data on prenatal and neonatal characteristics at the time of the child’s birth. 
Direct child assessments provide information regarding the child’s physical growth.  Parents 
detailed family socio-demographic characteristics, maternal education and employment, feeding 
practices and children’s physical and sedentary activities at both times.   
 
E. Statistical Techniques Employed 
 Data cleaning and editing largely related to the physical measurements.1   
 We constructed a categorical variable of maternal duration in the US for mothers not born in 
the U.S.  This was calculated by subtracting the age she moved to U.S from the current age. We 
constructed two different categorical variables for maternal foreign-born status. The first one 
included: (1) not foreign born; (2) foreign-born, U.S stay ≤ 5 years; (3) foreign-born, U.S stay > 
5 years & ≤ 10 years; (4) foreign-born, U.S stay > 10 years & ≤ 15 years; and (5) foreign-born, 
U.S stay > 15 years.  The second one grouped maternal foreign born status into a) not foreign 
born; b) foreign-born, U.S stay ≤ 10 years; and c) foreign-born, U.S stay > 10 years.  Analyses 
were comparable with the 2 groupings, and we opted to report the latter. 
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 Next, we calculated normalized (z-score) weight-for-length ratio at 9 months and body mass 
index (BMI) at 4 years. Overweight was defined as a weight-for-length ratio at or above the 95th 
percentile at 9 months; obesity was defined as a BMI at or above the 95th percentile at 4 years for 
age and sex using the 2000 Centers for Disease Control and Prevention growth charts for the US. 
 Analyses were conducted in Stata 10.  Due to the complex sample design, sample weights 
were applied to account for stratification, clustering, and unit non response. In keeping with the 
restricted-use data license agreement, all unweighted numbers were rounded to the nearest 50. 
 We performed bivariate analyses to assess the relation between each independent variable 
and the outcomes.  Weighted two-way tabulations were conducted to explore associations 
between possible risk factors and overweight/obesity.  To examine the significance of these 
associations, Pearson chi-square statistics were computed and corrected for the survey design 
using the second-order correction. Extension of the Wilcoxon rank-sum test31

IV. Detailed Findings 

 was performed to 
examine the trend across ordered groups. Weighted simple logistic regression models were fit to 
estimate the unadjusted OR’s for each independent variables and outcome. Based on the results 
of the bivariate analysis, significant variables for either 9 months or 4 years (p<0.05) were 
included in weighted models. 
 

A. Prevalence of Overweight at 9 months and Obesity 4 years 
 At 9 months, the weighted prevalence of overweight was 15.4%. There was no significant 
difference between children with native-born vs. foreign-born mothers, regardless of duration in 
the U.S. At 4 years, the weighted prevalence of obesity was 18.0% for the full sample, 14.9% for 
children with native-born mothers, 17.5% for children with foreign-born mothers who had stayed 
in the U.S. 10 years or less, and 17.3% for children with foreign-born mothers who had stayed in 
the U.S. more than 10 years. The prevalence of obesity was higher among children with foreign-
born rather than native-born mothers (p<0.05); there was no difference in the prevalence of 
obesity related to duration of stay of foreign-born mothers in the U.S. (p>0.05).       
 Among the 26.2% of mothers who were foreign-born, the mean duration in the U.S. was 10.4 
years at 9 months (SE=0.18). At 4 years, among the 24.9% mothers who were foreign-born, the 
mean duration was 13.7 years (SE=0.18). 
 
B.    Association Between Risk factors and Overweight at 9 Months Among Foreign-born 
and Native-born Mothers (Table 1) 
 At 9 months, among children with native-born mothers, speaking Spanish at home, having 
higher weight gain during pregnancy, and being black were associated with increased odds of 
being overweight.  Among children with foreign-born mothers, these associations were not 
observed. Among both groups, low birth weight was protective against being overweight.
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Table 1. Adjusted Association between Risk factors and Overweight at 9 Months Among Foreign-born and 
Native-born Mothers 

Characteristic 
Foreign-born mother Native-born mother 

p-value†  Adjusted OR 95%CI Adjusted OR 95%CI 

Family Characteristics       
Language speak at home       
  English  1.00 --- 1.00 --- --- 
  Spanish  0.89 0.47, 1.68 1.87 1.14, 3.10 0.05* * 
  Other languages  1.13 0.67, 1.89 1.07 0.34, 3.36 0.94 
Maternal Characteristics      
Pre-pregnancy weight (Tertiles)     
  Low  1.00 --- 1.00 --- --- 
  Middle  1.06 0.74, 1.52 1.23 0.95, 1.59 0.51 
  High  1.34 0.92, 1.95 1.59 1.27, 2.00 0.43 
Weight gain during pregnancy (Tertiles)     
  Low  1.00 --- 1.00 --- --- 
  Middle  0.72 0.54, 0.97 1.37 1.10, 1.70 0.00* * 
  High  0.96 0.65, 1.41 1.47 1.13, 1.91 0.05* * 
Depressive symptoms       
  None  1.00 --- 1.00 --- --- 
  Mild  1.17 0.73, 1.88 0.97 0.80, 1.16 0.43 
  Moderate  0.99 0.56, 1.77 1.07 0.77, 1.48 0.83 
  Severe  0.52 0.19, 1.39 0.65 0.43, 0.99 0.68 * 
Plurality       
  Singleton  1.00 --- 1.00 --- --- 
  Multiple  0.62 0.36, 1.09 0.69 0.53, 0.89 0.78 * 
Child Characteristics       
Birth weight       
  Normal birth weight  1.00 --- 1.00 --- --- 
  Low birth weight  0.63 0.38, 0.99 0.56 * 0.41, 0.75 0.58 
  Very low birth weight  0.55 0.29, 1.05 0.44 0.32, 0.61 0.63 
Race/ethnicity       
  White, non-Hispanic  1.00 --- 1.00 --- --- 
  Black, non-Hispanic  1.24 0.64, 2.37 1.34 1.04, 1.72 0.82 * 
  Asian, non-Hispanic  0.63 0.38, 1.03 0.95 0.39, 2.27 0.43 
  Hispanic  1.51 0.73, 3.12 0.95 0.68, 1.34 0.24 
  Other  0.75 0.35, 1.60 1.13 0.80, 1.60 0.29 
† 

C. Association Between Risk Factors and Obesity at 4 Years Among Foreign-Born and Native-
Born Mothers 

Comparison of coefficients between two models 
 

At 4 yrs, for children with native-born mothers, risk factors for obesity included not owning a  
home, higher pre-pregnancy weight, gain more weight during pregnancy, normal birth weight, 
more weight gain for children in the first 9 months, eating more than serving of juice daily, and 
using the computer 3 or more times weekly. For children with foreign born mothers, higher pre-
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pregnancy weight, more weight gain for children in the first 9 months, lower mother education 
and being black or Hispanic were associated with higher risk of obesity 
 
Table 2. Adjusted Association between Risk factors and Overweight at 4 years Among Foreign-born 
and Native-born mothers 

Characteristic 
Foreign-born mother Native-born mother 

p-value  Adjusted OR 95%CI Adjusted OR 95%CI 

Family Characteristics       
Household income       
  $ 25000 or less  1.00 --- 1.00 --- --- 
  more than $25000  1.37 0.91, 2.07 1.07 0.79, 1.46 0.33 
Housing situation        
  Own your home  1.00 --- 1.00 --- --- 
  Not own your home  0.80 0.52, 1.22 1.46 1.14, 1.88 0.02* * 
Language speak at home       
  English  1.00 --- 1.00 --- --- 
  Spanish  0.83 0.42, 1.65 1.39 0.73, 2.67 0.30 
  Other languages  0.99 0.54, 1.79 2.33 0.86, 6.30 0.18 
Maternal Characteristics       
Education       
  Some HS or less  1.00 --- 1.00 --- --- 
  HS graduate  0.59 0.35, 1.00 1.08 0.79, 1.48     0.07 
  Some college  0.39 0.24, 0.63 1.06 * 0.74, 1.53 0.00* 
  College and beyond  0.74 0.42, 1.29 0.79 0.52, 1.18 0.87 
Pre-pregnancy weight (Tertiles)     
  Low  1.00 --- 1.00 --- --- 
  Middle  1.01 0.69, 1.46 1.62 1.22, 2.15 0.07 * 
  High  2.32 1.44, 3.73 2.30 * 1.78, 2.97 0.98 * 
Weight gain during pregnancy (Tertiles)     
  Low  1.00 --- 1.00 --- --- 
  Middle  0.95 0.67, 1.34 1.23 1.00, 1.51 0.21 * 
  High  1.16 0.76, 1.78 1.64 1.24, 2.17 0.16 * 
Plurality       
  Singleton  1.00 --- 1.00 --- --- 
  Multiple  1.25 0.72, 2.16 0.41 0.29, 0.58 0.00* * 
Child Characteristics       
Birth weight       
  Normal birth weight  1.00 --- 1.00 --- --- 
  Low birth weight  0.68 0.40, 1.18 0.55 0.41, 0.74 0.49 * 
  Very low birth weight  0.55 0.30, 1.02 0.33 0.24, 0.47 0.14 * 
Race/ethnicity       
  White, non-Hispanic  1.00 --- 1.00 --- --- 
  Black, non-Hispanic  2.26 0.98, 5.23 0.85 0.65, 1.11  0.03* 
  Asian, non-Hispanic  1.86 0.84, 4.10 0.89 0.38, 2.08     0.21 
  Hispanic  3.51 1.41, 8.72 0.88 * 0.65, 1.18  0.00* 
  Other  1.31 0.59, 2.91 1.28 0.96, 1.71     0.96 
Weight gain in the first 9 months     
  1st quintile (lowest)  1.00 --- 1.00 --- --- 
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  2nd quintile  2.02 1.15, 3.57 1.15 * 0.79, 1.69 0.08 
  3rd quintile  2.14 1.18, 3.90 1.82 * 1.28, 2.59 0.64 * 
  4th quintile  3.02 1.72, 5.30 2.60 * 1.93, 3.49 0.62 * 
  5th quintile  4.84 2.73, 8.61 4.50 * 3.18, 6.36 0.83 * 
Feeding Practices       
Ever breastfeed       
  No  1.00 --- 1.00 --- --- 
  Yes  0.74 0.45, 1.23 0.76 0.62, 0.93 0.94 * 
> 1 serving 100% juice 
daily         

  No  1.00 --- 1.00 --- --- 
  Yes  0.85 0.60, 1.21 1.23 1.00, 1.52 0.06 * 
Physical and Sedentary Activities     
> 2 hrs daily TV, video and DVD on week days     
  No  1.00 --- 1.00 --- --- 
  Yes  1.43 0.97, 2.10 1.02 0.78, 1.32 0.14 
TV rules/routines       
  No  1.00 --- 1.00 --- --- 
  Yes  0.86 0.51, 1.45 0.80 0.61, 1.06 0.83 
Computer use≥ 3 times/week     
  No  1.00 --- 1.00 --- --- 
  Yes  0.70 0.44, 1.10 1.39 1.09, 1.76 0.01* * 
† Comparison of coefficients between two models 
 
D. Factors Associated with Overweight at 9 Months and Obesity at 4 Years for  
Children with Foreign and Native Born Mothers

 There is no protective effect of having a foreign born mother on early childhood obesity. 
Children of foreign born mothers have higher prevalence of obesity at 4 years of age and 

1 

 Maternal foreign born status was not significantly associated with overweight at 9 months or 
obesity at 4 years after controlling for confounders; maternal pre-pregnancy weight, weight gain 
during pregnancy, birth weight and plurality were strong predictors for both.  
 At 9 months, having a mother with severe depressive symptoms was associated with a 38% 
decrease in the odds of overweight, but this effect faded by 4 years. Black children had 33% 
higher odds of being overweight and Asian children, a 34% lower odds than white children. 
Going to bed with a bottle was associated with a 20% increase in the odds of overweight.  
 After adjustment for other covariates, at 4 years, a perception of living in a less safe 
neighborhood was associated with a 20% increase in the odds of obesity. One of the strongest 
predictors for obesity was weight gain in the first 9 months. Compared with children whose 
weight gain in the first 9 months was in the first quintile, the odds ratios for those whose weight 
gain in the first 9 months was in third, fourth and fifth quintiles were increased by 85, 160 and 
350% . Family characteristics, including not owning a home and speaking Spanish at home 
remained associated with higher odds of obesity after controlling for other variables; however 
they were only marginally significant. Ever breastfeeding was protective at 4 years (OR 0.76; 
95% CI: 0.63 - 0.92, p=0.01). Each 1 unit increase in days of eating dinner as a family was 
associated with 5% decrease in the odds of obesity (p=0.03).  
 
V. Discussion and Interpretation of Findings 
A. Conclusions to be Drawn from Findings 
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comparable risk factors as their peers with native born mothers. At 4 years of age, comparable 
risk factors for obesity among children of native-born and foreign-born mothers include higher 
pre-pregnancy weight and weight gain in the first 9 months. Among all children, maternal pre-
pregnancy weight, weight gain during pregnancy and early weight gain of infants are the 
strongest predictors of early childhood obesity.   
 The lack of protective effect may reflect the fact that foreign born immigrants are more likely 
to have lower family income and to live in low resource neighborhoods, which are likely 
associated with increased intake of unhealthy foods, decreased physical activity, and limited 
access to healthy food outlets and safe recreational spaces. 
 These findings suggest that focusing on the health of women before conception and during 
the perinatal period is essential to addressing childhood obesity.  Moreover, greater efforts are 
needed in early childhood to address rapid weight gain during the first 9 months. Assessing 
childhood obesity among various immigrant groups may provide an opportunity to identify 
potentially modifiable social, behavioral, and environmental factors.  
 
B. Explanation of Study Limitations 
 Several limitations of our study are noted.  First, ‘foreign born’ mothers in this study were 
those who were born outside the United States, while the U.S. Census Bureau uses this term to 
refer to those who are not U.S. citizens at birth.32  Second, ECLS provides limited information on 
children’s nutrition, feeding patterns or physical activity; however the large sample, relative to 
NHANES and other studies, permits more refined analyses focused on preschool children. Third, 
there is not adequate power to perform subgroup analysis of children by the country of origin of 
their foreign-born mothers. We explored the subgroup of children with foreign born mothers 
from Mexico, but found no significant association between most independent variables and the 
odds of obesity. Finally, as in all cohort studies, there were some losses to follow up of 
respondents between the two waves of data collection reported here; this may cause selection 
bias. We observed that children who were overweight at 9 months were more likely to drop out 
from the study at 4 years.  
 
C. Comparison with Findings of Other Studies 
 Using ECLS-B data, Whitaker et al recently reported prevalence of obesity in early 
childhood using ECLS-B.  However, analyses did not assess distribution of risk factors among 
children with foreign vs. native born mothers or the role of maternal duration in the US among 
foreign born mothers on the emergence of early childhood obesity. 
 
D.  Possible Application to Actual MCH Health Care Delivery Situations 
 These findings suggest that greater efforts are needed to address the health of women and to 
monitor childhood weight among various immigrant groups as noted in Section VA above. 
 
E. Policy Implications 
 There is no evidence that increased maternal duration in the US increases the risk for obesity 
among children with foreign born mothers. Strategies to address early childhood obesity need to 
consider the role of community and environmental factors that confront children with foreign 
born mothers, regardless of acculturation.  A focus on health of women prior to conception and 
on women’s and infant’s health in the perinatal period are key to addressing childhood obesity. 
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F. Suggestions for Further Research 
 Suggestions for further research include identification of modifiable factors that influence the 
development of childhood obesity among children with foreign born mothers and an evaluation 
of interventions in the perinatal and preconceptual period on childhood obesity. 
 
VI. List of Products 
 One presentation occurred at the Pediatric Academic Societies Annual meeting (5/09), 
one peer reviewed manuscript has been published1 and a second peer reviewed manuscript is in 
preparation.  Findings also were presented at the annual Research Symposium held in the Dept of 
Population, Family and Reproductive Health at Johns Hopkins (5/09). 
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