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Abstract

Background—The relationship between behavioral problems and obesity in early childhood in 

Latinos is largely unknown.

Methods—Cross-sectional anthropometric and behavioral data of children at three years of age 

were gathered from a cohort of 174 children of Latina mothers at two San Francisco hospitals. 

Child behaviors were assessed using the preschool Child Behavior Checklist (CBCL/11/2–5). 

Logistic regression was used to analyze the association between behavior and obesity.

Results—At three years, 27.7% were obese. There were no associations between affective (OR = 

1.89; 95% confidence interval [CI] 0.42–8.59), anxiety (OR = 1.86; 95% CI 0.53–6.47), pervasive 

developmental (OR = 0.42; 95% CI 0.13–1.36), attention deficit hyperactivity (OR = 0.58; 95% CI 

0.12–2.76), or oppositional defiant (OR = 6.49; 95% CI 0.65–64.49) problems and obesity.

Conclusions—Though psychological problems and obesity are associated among older children 

and adolescents, there was no association in Latino three-year olds in a low-income sample.
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The prevalence of obesity is higher among Latino children than among non-Latino White 

children in the United States. In 2011–2012, 16.7% of Latino children aged two to five years 

were obese compared with 3.5% of non-Latino White children aged two–five years,1 placing 

them at higher risk for related health problems including hyper-tension, metabolic 

syndrome, diabetes, nonalcoholic fatty liver disease, bone and joint problems, and sleep 

apnea.2,3 Though such detrimental physiologic effects of obesity are well-established, in this 

study we examine the relationship between behavior and obesity in Latino three-year old 

children.
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Obese children may be at higher risk for low self-esteem, problems at school, and 

compromised peer relationships.2,4 Increasing evidence demonstrates that late childhood and 

adolescent behavioral problems are associated with obesity through various mechanisms.5,6 

Children with behavior problems may have an underdeveloped capacity for self-regulation, 

which may affect their diet choices.7 In addition, obese children may experience frustration 

leading to behavior problems if they are physically less able to participate in common 

activities with others or are rejected by their peers.8 Finally, brain pathways governing 

appetite and emotion are interrelated and are influenced by the dopaminergic system.9,10 

Dopamine, a neurotransmitter in the brain, plays a major role in reward-motivated behavior. 

Increasing evidence shows that behavior traits,11 food and taste preferences,12 and the 

regulation of appetite are governed by the dopaminergic system. Therefore, this system of 

shared, biologically-based factors may contribute to both a child’s risk for obesity and 

behavior problems.

Reviews of several cross-sectional and longitudinal studies have documented a relationship 

between psychological problems and obesity in childhood.13,14 One review of four cross-

sectional studies demonstrated a positive association between depressive symptoms at age 

six to nineteen years and being overweight in later life.14 However, the few studies that have 

focused on the association in early childhood (younger than five years) have had mixed 

findings. Three studies (in Japan, Australia, and the Nether lands) found associations 

between obesity and behavior problems,15–17 while one Norwegian study found none.5

To our knowledge, there has been no examination of the association between psychological 

problems and obesity in the three-year old age group in the United States, particularly 

among Latino populations at the highest risk for obesity. Prior studies have not applied the 

validated Diagnostic and Statistical Manual (DSM)-based scales from the Child Behavior 

Check-List (CBCL) as indicators of potential clinical psychological problems in association 

with obesity.18 The objective of this study was to explore the hypothesis that behavior 

problems, determined by the CBCL, are associated with obesity among Latino three-year 

old children.

Methods

Design and participants

Cross-sectional anthropometric and behavioral data of children at three years of age were 

gathered from a cohort of Latina mothers recruited during the second and third trimesters of 

pregnancy at prenatal clinics at the University of California, San Francisco (UCSF) Medical 

Center and San Francisco General Hospital (SFGH) from May 2006 to May 2007. Full 

details of recruitment and enrollment for the cohort are described elsewhere.19–21 Mothers 

and infants were followed from labor and delivery until the infants reached age three. All 

study procedures were administered via interview with a bilingual research assistant in the 

participant’s choice of English or Spanish. We excluded non-Latina mothers, mothers who 

were abusing drugs or alcohol, and mothers who had polycystic ovarian syndrome, eating 

disorders such as anorexia nervosa or bulimia nervosa, pre-existing diabetes mellitus or 

gestational diabetes mellitus treated with insulin, or any health problems that would prevent 

breastfeeding. Infants at delivery were excluded if they had chronic disease, special care 
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needs, or Apgar scores of less than seven at five minutes. Low Apgar scores at five minutes 

are associated with later development of language impairment,22 cerebral palsy,23 and motor 

or developmental delays.24 Approximately 90% of those who met the inclusion criteria for 

the study agreed to participate.

Ethics

Our study protocol was approved by the Committee on Human Research at UCSF and the 

Institutional Review Board at SFGH. Mothers who participated were informed of all aspects 

of the study including the behavioral questions evaluating for psychological problems and 

signed informed consents. Children who tested in the clinical range for psychological 

problems were provided with information to seek further evaluation for follow up care.

Measures

Following informed consent, baseline socio-demographic data of participants were gathered 

including gender, ethnicity, marital status, education, and length of time in the United States.

Body mass index—Anthropometric measurements of the child, including weight (using 

standard digital scales) and length (using standard tape measurements), were obtained at age 

three years. A small percentage of the cohort (approximately 3%) was not available to be 

measured, so weight and height were extracted from the medical record. For three-year data, 

children were assessed at age of 3.20 years ± standard deviation 0.16 years. Body mass 

index (BMI) was calculated (kg/m2), and the BMI percentile was calculated from United 

States Centers for Disease Control reference curves.25 Body mass index was categorized as 

overweight (85 ≤ BMI < 95th percentile) and obese (≥ 95th percentile BMI), using standard 

definitions.26 All CDC percentiles were calculated based on children’s exact age.

Psychological problems—Psychological and behavior problems were assessed using 

the Child Behavior Checklist (CBCL/11/2–5) which comprises validated preschool items 

that experienced child psychiatrists and psychologists from 16 different cultures rated as 

being most consistent with clinical Diagnostic and Statistical Manual of Mental Disorders 

(DSM) diagnostic categories.27 Independent research studies have validated CBCL 

syndrome scales in over 30 societies, including among Hispanic populations in Puerto Rico 

and Mexico.28–30 The DSM-Oriented Scales included affective problems, anxiety problems, 

pervasive developmental problems, attention deficit/hyperactivity problems, and 

oppositional defiant problems. After administration of the questionnaire, T scores and 

percentiles were calculated for each participant using CBCL/11/2–5 scoring guidelines; T 

scores that were greater than 65 for any given DSM-oriented scale were identified as in the 

“clinical” or “borderline clinical” range per scoring guidelines.27 It should be noted that a 

high score on the CBCL DSM-oriented scale is not equivalent to a DSM-IV or DSM-V 

diagnosis, but rather indicates that children met criteria for clinically significant symptoms. 

The items of the DSM-oriented scales do not precisely correspond to criteria for DSM 

diagnoses.

Statistical analysis—Bivariate and multivariate logistic regressions were used to analyze 

the association between obesity and behavior problems. Regressions included obesity as the 
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dependent variable and each DSM-oriented behavior scale as the independent variable. In 

the multivariate analysis, all five DSM-oriented behavior scales were included in the 

analysis as well as gender and maternal education level. Given a sample size of n=174 and 

an approximate one-third proportion of obesity (the outcome), the study was powered to 

detect an odds ratio of 1.6, with an alpha of 0.05 and power of 0.80.31,32

Results

Overall demographic, anthropometric, and behavioral data were available for 174 children 

from the original cohort of 201 (Table 1). The majority of the cohort was of Mexican 

descent (59.8%), while the remainder was primarily of Central American origin including El 

Savadorian (13.2%), Guatemalan (10.9%), Honduran (5.2%), and Nicaraguan (4.6%). A 

slight majority (55.2%) of mothers were single but living with a partner, while 28.2% were 

married and 14.4% were single and not living with a partner. On average, mothers had been 

living in the United States for seven years. Concerning education, 76.4% of mothers had a 

high school diploma or less.

The sample of three-year old children was 49.4% male and 50.6% female. The average BMI 

percentile for the sample was at the 72nd percentile. Twenty seven percent of the sample 

was classified as obese and an additional 11.5% were overweight.

In bivariate logistic regression models, odds of meeting the minimum threshold for clinically 

significant psychological problems as defined by the instrument developers (T score greater 

than 65) in any of the five DSM-oriented behavior scales including affective, anxiety, 

pervasive developmental, attention deficit/hyperactivity, or oppositional defiant were not 

significantly associated with obesity (Table 2). In multivariate analysis—which included all 

five of the DSM-oriented behavior scales as independent variables and controlled for gender 

and maternal education—no variables were significantly associated with obesity. Simple and 

multiple linear regression using CBCL DSM-oriented scales raw scores (as continuous 

variables) and BMI percentile (as a continuous variable) were conducted and similarly 

demonstrated no significant associations (data not shown). Furthermore, simple and multiple 

linear regression using CBCL empirically-based scales and BMI percentile were conducted 

and consistently demonstrated no significant associations (data not shown).

Discussion

We found no association between psychological problems and obesity in bivariate and 

multivariate models among low-income Latino children three years of age. This is in 

contrast to the increasing evidence in the literature reporting associations among 

psychological problems and BMI in children aged six and older.33,34 Despite the evidence 

for a relationship between behavior and obesity in older children, the few international 

studies on children in the three-year age group have shown mixed results.5,15–17,35,36

Older children with behavior problems may have less capacity for self-regulation, which 

may affect their behaviors such as diet and activities.37 Obese older children may be teased, 

rejected, or excluded from common activities by their peers, leading to emotional and 
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behavioral problems.8 Behavior and temperament traits, appetite regulation, and taste 

preferences may be commonly influenced by the dopaminergic system.9,10

The reasons for a lack of association between behavioral or psychological problems and 

obesity among younger children may be several. While young children with behavior 

problems may have less capacity for self-regulation37 and may be more inclined to eat 

unhealthy foods,7 this age group may be too young to detect the development of obesity 

based on dietary changes. A genetic basis for the development of overweight through 

dysregulation of satiety often may not appear until school age.38 In addition, younger 

children’s food options may be more determined by their parents than older children’s food 

options. Several studies have demonstrated strong stigma and prejudice against obese 

children,8 which may lead to low self-esteem and psychological problems. Less stigma may 

exist for very young children, who may be considered “chubby” and “cute” instead of 

obese.39 One study showed that from kindergarten through fourth grade, the “chubby” 

stereotype had more stigma as ages increased.40

The CBCL was created from a national sample of 700 respondents from diverse socio-

economic, ethnic, and regional backgrounds from 40 states in the United States. For each 

DSM-oriented scale, the “clinical” or “borderline clinical” range corresponded to scores in 

the top 7% of the original sample.27 The prevalence of behavioral problems seen in this 

cohort is within the clinical ranges reported in other studies from the United States,41 

Italy,42 and Ireland43 that have reported clinical ranges of affective (2.1%–33.5%), anxiety 

(2.0%–33.9%), pervasive developmental (4.5%–32.9%), attention deficit/hyperactivity 

(0.4%–18.1%), and oppositional defiant (0.0%–14.5%). In a similar study of children born 

to immigrant parents in Ireland, oppositional defiant problems had the lowest clinical rates 

whereas pervasive developmental problems had the highest clinical rates on the CBCL,43 

similar to our findings.

This study has several limitations. Its cross-sectional nature precludes any causal inferences. 

The assessment of childhood psychological problems was completely dependent on 

maternal report, which may have introduced reporter bias; however, the CBCL/11/2–5 is a 

validated instrument standardly used to assess clinical-range problems in DSM-oriented 

psychological domains. Approximately 12% of the original cohort from birth did not have 

available BMI at age three, although no significant differences in socio-demographic factors 

were noted among those with and without BMI data at age three. Because the study was 

conducted in Latino populations in the San Francisco Bay Area, its generalizability to 

populations elsewhere in the United States and abroad may be limited.

Conclusion

Although behavior problems are known to be associated with obesity in children six years 

and older, this study documents that this association is not present in three-year old Latino 

children in the United States. Future research should focus on behavioral problems and 

obesity in children between three and six years to hone in on the critical developmental 

period when the two factors become related. Differences in subgroups based on 

socioeconomic and ethnic factors also need to be systematically investigated. Health care 
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professionals must be conscious of the onset of the complex relation among behavior, 

psychological problems, and BMI among children.

Acknowledgments

Funding Source: All phases of this study were supported by an NIH grant 5K01DK080825-04.

References

1. Ogden CL, Carroll MD, Kit BK, et al. Prevalence of childhood and adult obesity in the United 
States, 2011–2012. JAMA. Feb 26; 2014 311(8):806–14. http://dx.doi.org/10.1001/jama.2014.732 
PMid: 24570244. [PubMed: 24570244] 

2. Waring ME, Lapane KL. Overweight in children and adolescents in relation to attention-deficit/
hyperactivity disorder: results from a national sample. Pediatrics. Jul; 2008 122(1):e1–6. http://
dx.doi.org/10.1542/peds.2007–1955 PMid: 18595954. [PubMed: 18595954] 

3. Wright CM, Parker L, Lamont D, et al. Implications of childhood obesity for adult health: findings 
from thousand families cohort study. BMJ. Dec 1; 2001 323(7324):1280–4. http://dx.doi.org/
10.1136/bmj.323.7324.1280 PMid: 11731390 PMCid:PMC60301. [PubMed: 11731390] 

4. Strauss RS. Childhood obesity and self-esteem. Pediatrics. Jan.2000 105(1):e15. http://dx.doi.org/
10.1542/peds.105.1.e15 PMid: 10617752. [PubMed: 10617752] 

5. Garthus-Niegel S, Hagtvet K, Vollrath M. A prospective study of weight development and behavior 
problems in toddlers: The Norwegian Mother and Child Cohort Study. BMC Public Health. Oct 
20.2010 10:626. http://dx.doi.org/10.1186/1471–2458–10–626 PMid: 20961446 
PMCid:PMC2972243. [PubMed: 20961446] 

6. Anderson SE, He X, Schoppe-Sullivan S, et al. Externalizing behavior in early childhood and body 
mass index from age 2 to 12 years: longitudinal analyses of a prospective cohort study. BMC 
Pediatr. Jul 14.2010 10:49. http://dx.doi.org/10.1186/1471–2431–10–49 PMid: 20630082 
PMCid:PMC2912880. [PubMed: 20630082] 

7. Vollrath ME, Tonstad S, Rothbart MK, et al. Infant temperament is associated with a potential 
obesogenic diet at 18 months. Int J Pediatr Obes. Jun 6.2011 (2-2):e408–14. [PubMed: 20854098] 

8. Cramer P, Steinwert T. Thin is good, fat is bad: how early does it begin? Journal of Applied 
Developmental Psychology. 1998; 1998:429–51.

9. Reif A, Lesch KP. Toward a molecular architecture of personality. Behav Brain Res. Feb 17; 2003 
139(1–2):1–20. http://dx.doi.org/10.1016/S0166–4328(02)00267-X. [PubMed: 12642172] 

10. Keskitalo K, Knaapila A, Kallela M, et al. Sweet taste preferences are partly genetically 
determined: identification of a trait locus on chromosome 16. Am J Clin Nutr. Jul; 2007 86(1):55–
63. PMid: 17616763. [PubMed: 17616763] 

11. Munafo MR, Yalcin B, Willis-Owen SA, et al. Association of the dopamine D4 receptor (DRD4) 
gene and approach-related personality traits: meta-analysis and new data. Biol Psychiatry. Jan 15; 
2008 63(2):197–206. Epub 2007 Jun 15. http://dx.doi.org/10.1016/j.biopsych.2007.04.006 PMid: 
17574217. [PubMed: 17574217] 

12. Berridge KC, Robinson TE. What is the role of dopamine in reward: hedonic impact, reward 
learning, or incentive salience? Brain Res Brain Res Rev. Dec; 1998 28(3):309–69. http://
dx.doi.org/10.1016/S0165–0173(98)00019–8. [PubMed: 9858756] 

13. Incledon E, Wake M, Hay M. Psychological predictors of adiposity: systematic review of 
longitudinal studies. Int J Pediatr Obes. Jun.2011 6(2–2):e1. Epub 2011 Jan 19. [PubMed: 
21247271] 

14. Liem ET, Sauer PJ, Oldehinkel AJ, et al. Association between depressive symptoms in childhood 
and adolescence and overweight in later life: review of the recent literature. Arch Pediatr Adolesc 
Med. Oct; 2008 162(10):981–8. http://dx.doi.org/10.1001/archpedi.162.10.981 PMid: 18838652. 
[PubMed: 18838652] 

15. Sugimori H, Yoshida K, Izuno T, et al. Analysis of factors that influence body mass index from 
ages 3 to 6 years: A study based on the Toyama cohort study. Pediatr Int. Jun; 2004 46(3):302–10. 
http://dx.doi.org/10.1111/j.1442–200x.2004.01895.x PMid: 15151547. [PubMed: 15151547] 

Nagata et al. Page 6

J Health Care Poor Underserved. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://dx.doi.org/10.1001/jama.2014.732
http://dx.doi.org/10.1542/peds.20071955
http://dx.doi.org/10.1542/peds.20071955
http://dx.doi.org/10.1136/bmj.323.7324.1280
http://dx.doi.org/10.1136/bmj.323.7324.1280
http://dx.doi.org/10.1542/peds.105.1.e15
http://dx.doi.org/10.1542/peds.105.1.e15
http://dx.doi.org/10.1186/1471245810626
http://dx.doi.org/10.1186/147124311049
http://dx.doi.org/10.1016/S01664328(02)00267-X
http://dx.doi.org/10.1016/j.biopsych.2007.04.006
http://dx.doi.org/10.1016/S01650173(98)000198
http://dx.doi.org/10.1016/S01650173(98)000198
http://dx.doi.org/10.1001/archpedi.162.10.981
http://dx.doi.org/10.1111/j.1442200x.2004.01895.x


16. Mackenbach JD, Tiemeier H, Ende Jv, et al. Relation of emotional and behavioral problems with 
body mass index in preschool children: the Generation R study. J Dev Behav Pediatr. Oct; 2012 
33(8):641–8. http://dx.doi.org/10.1097/DBP.0b013e31826419b8 PMid: 23027138. [PubMed: 
23027138] 

17. Sawyer MG, Miller-Lewis L, Guy S, et al. Is there a relationship between overweight and obesity 
and mental health problems in 4- to 5- year- old Australian children? Ambul Pediatr. Nov-Dec;
2006 6(6):306–11. http://dx.doi.org/10.1016/j.ambp.2006.08.005 PMid: 17116602. [PubMed: 
17116602] 

18. Vila G, Zipper E, Dabbas M, et al. Mental disorders in obese children and adolescents. Psychosom 
Med. May-Jun;2004 66(3):387–94. http://dx.doi.org/10.1097/00006842–200405000–00018. http://
dx.doi.org/10.1097/01.psy.0000126201.12813.eb PMid: 15184702. [PubMed: 15184702] 

19. Wojcicki JM, Holbrook K, Lustig RH, et al. Infant formula, tea, and water supplementation of 
latino infants at 4–6 weeks postpartum. J Hum Lact. May; 2011 27(2):122–30. http://dx.doi.org/
10.1177/0890334410396510 PMid: 21527796 PMCid:PMC3139537. [PubMed: 21527796] 

20. Verstraete SG, Heyman MB, Wojcicki JM. Breastfeeding offers protection against obesity in 
children of recently immigrated Latina women. J Community Health. Jun; 2014 39(3):480–6. 
http://dx.doi.org/10.1007/s10900-013-9781-y PMid: 24249439. [PubMed: 24249439] 

21. Zahir N, Heyman MB, Wojcicki JM. No association between childcare and obesity at age 4 in low-
income Latino children. Pediatr Obes. Apr; 2013 8(2):e24–8. Epub 2012 Dec 13. http://dx.doi.org/
10.1111/j.2047-6310.2012.00125.x PMid: 23239621. [PubMed: 23239621] 

22. Diepeveen FB, De Kroon ML, Dusseldorp E, et al. Among perinatal factors, only the Apgar score 
is associated with specific language impairment. Dev Med Child Neurol. Jul; 2013 55(7):631–5. 
Epub 2013 Mar 18. http://dx.doi.org/10.1111/dmcn.12133 PMid: 23506460. [PubMed: 23506460] 

23. Gajewska E, Samborski W. Application of Vojta’s method for early detection of developmental 
disturbances in very low birthweight infants with regard to Apgar score and asymmetric body 
positions. Ann Acad Med Stetin. 2006; 52(Suppl 2):101–4. PMid: 17471844. [PubMed: 
17471844] 

24. Wolf MJ, Wolf B, Bijleveld C, et al. Neurodevelopmental outcome in babies with a low Apgar 
score from Zimbabwe. Dev Med Child Neurol. Dec; 1997 39(12):821–6. http://dx.doi.org/
10.1111/j.1469-8749.1997.tb07550.x PMid: 9433858. [PubMed: 9433858] 

25. Kuczmarski, RJ.; Ogden, CL.; Guo, SS., et al. 2000 CDC growth charts for the United States: 
methods and development. CDC; Atlanta, GA: 2002. Available at: http://www.cdc.gov/nchs/data/
series/sr_11/sr11_246.pdf

26. Barlow SE, Expert Committee. Expert committee recommendations regarding the prevention, 
assessment, and treatment of child and adolescent overweight and obesity: summary report. 
Pediatrics. Dec; 2007 120(Suppl 4):S164–92. http://dx.doi.org/10.1542/peds.2007-2329C PMid: 
18055651. [PubMed: 18055651] 

27. Achenbach, TM.; Rescorla, LA. Manual for the ASEBA preschool forms and profiles. Research 
Center for Children, Youth, & Families; Burlington, VT: 2000. 

28. Achenbach TM, Bird HR, Canino G, et al. Epidemiological comparisons of Puerto Rican and U.S. 
mainland children: parent, teacher, and self-reports. J Am Acad Child & Adolesc Psychiatry. Jan; 
1990 29(1):84–93. http://dx.doi.org/10.1097/00004583-199001000-00014 PMid: 2295583. 
[PubMed: 2295583] 

29. Albores-Gallo L, Roldan-Ceballos O, Villareal-Valdes G. M-CHAT Mexican version validity and 
reliability and some cultural considerations. ISRN Neurol. 2012; 2012:408694. Epub 2012 Jul 1. 
[PubMed: 22811934] 

30. Ivanova MY, Achenbach TM, Dumenci L, et al. Testing the 8-syndrome structure of the child 
behavior checklist in 30 societies. J Clin Child Adolesc Psychol. Sep-Jul;2007 36(3):405–17. 
http://dx.doi.org/10.1080/15374410701444363 PMid: 17658984. [PubMed: 17658984] 

31. Fleiss, JL.; Levin, B.; Paik, MC. Statistical methods for rates and proportions. 3rd ed. Wiley; 
Hoboken, NJ: 2003. http://dx.doi.org/10.1002/0471445428

32. Hsieh FY. Sample size tables for logistic regression. Stat Med. Jul; 1989 8(7):795–802. http://
dx.doi.org/10.1002/sim.4780080704 PMid: 2772439. [PubMed: 2772439] 

Nagata et al. Page 7

J Health Care Poor Underserved. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://dx.doi.org/10.1097/DBP.0b013e31826419b8
http://dx.doi.org/10.1016/j.ambp.2006.08.005
http://dx.doi.org/10.1097/0000684220040500000018
http://dx.doi.org/10.1097/01.psy.0000126201.12813.eb
http://dx.doi.org/10.1097/01.psy.0000126201.12813.eb
http://dx.doi.org/10.1177/0890334410396510
http://dx.doi.org/10.1177/0890334410396510
http://dx.doi.org/10.1007/s10900-013-9781-y
http://dx.doi.org/10.1111/j.2047-6310.2012.00125.x
http://dx.doi.org/10.1111/j.2047-6310.2012.00125.x
http://dx.doi.org/10.1111/dmcn.12133
http://dx.doi.org/10.1111/j.1469-8749.1997.tb07550.x
http://dx.doi.org/10.1111/j.1469-8749.1997.tb07550.x
http://www.cdc.gov/nchs/data/series/sr_11/sr11_246.pdf
http://www.cdc.gov/nchs/data/series/sr_11/sr11_246.pdf
http://dx.doi.org/10.1542/peds.2007-2329C
http://dx.doi.org/10.1097/00004583-199001000-00014
http://dx.doi.org/10.1080/15374410701444363
http://dx.doi.org/10.1002/0471445428
http://dx.doi.org/10.1002/sim.4780080704
http://dx.doi.org/10.1002/sim.4780080704


33. Anderson SE, He X, Schoppe-Sullivan S, et al. Externalizing behavior in early childhood and body 
mass index from age 2 to 12 years: longitudinal analyses of a prospective cohort study. BMC 
Pediatr. Jul 14.2010 10:49. http://dx.doi.org/10.1186/1471-2431-10-49 PMid: 20630082 
PMCid:PMC2912880. [PubMed: 20630082] 

34. Faith MS, Hittner JB. Infant temperament and eating style predict change in standardized weight 
status and obesity risk at 6 years of age. Int J Obes (Lond). Oct; 2010 34(10):1515–23. Epub 2010 
Aug 31. http://dx.doi.org/10.1038/ijo.2010.156 PMid: 20805827. [PubMed: 20805827] 

35. Datar A, Sturm R. Childhood overweight and parent- and teacher-reported behavior problems: 
evidence from a prospective study of kindergartners. Arch Pediatr Adolesc Med. Aug; 2004 
158(8):804–10. http://dx.doi.org/10.1001/archpedi.158.8.804 PMid: 15289255. [PubMed: 
15289255] 

36. Lawlor DA, Mamun AA, O’Callaghan M, et al. Is being overweight associated with behavioural 
problems in childhood and adolescence? Findings from the Mater-University study of pregnancy 
and its outcomes. Arch Dis Child. Jul; 2005 90(7):692–7. Epub 2005 Apr 26. http://dx.doi.org/
10.1136/adc.2004.062919 PMid: 15855179 PMCid:PMC1720505. [PubMed: 15855179] 

37. Rothbart, MK.; Bates, JE. Temperament. In: Eisenberg, N.; Damon, W.; Lerner, RM., editors. 
Handbook of child psychology. Vol. 3. Wiley; Hoboken, NJ: 2006. 

38. Frayling TM, Timpson NJ, Weedon MN, et al. A common variant in the FTO gene is associated 
with body mass index and predisposes to childhood and adult obesity. Science. May 11; 2007 
316(5826):889–94. Epub 2007 Apr 12. http://dx.doi.org/10.1126/science.1141634 PMid: 
17434869 PMCid:PMC2646098. [PubMed: 17434869] 

39. Baughcum AE, Burklow KA, Deeks CM, et al. Maternal feeding practices and childhood obesity: a 
focus group study of low-income mothers. Arch Pediatr Adolesc Med. Oct; 1998 152(10):1010–4. 
http://dx.doi.org/10.1001/archpedi.152.10.1010 PMid: 9790612. [PubMed: 9790612] 

40. Brylinsky JA, Moore JC. The identification of body build stereotypes in young children. Journal of 
Research in Personality. 1994; 28(2):170–81. http://dx.doi.org/10.1006/jrpe.1994.1014. 

41. Rescorla L, Ross GS, McClure S. Language delay and behavioral/emotional problems in toddlers: 
findings from two developmental clinics. J Speech Lang Hear Res. Aug; 2007 50(4):1063–78. 
http://dx.doi.org/10.1044/1092-4388(2007/074). [PubMed: 17675605] 

42. Muratori F, Narzisi A, Tancredi R, et al. The CBCL 1.5–5 and the identification of preschoolers 
with autism in Italy. Epidemiol Psychiatr Sci. Dec; 2011 20(4):329–38. http://dx.doi.org/10.1017/
S204579601100045X PMid: 22201210. [PubMed: 22201210] 

43. Masaud T, Dunne M, Skokauskas N. Mental health of children born to immigrant parents in 
Ireland: a pilot study. Community Ment Health J. Jan; 2015 51(1):97–102. Epub 2014 Jul 4. http://
dx.doi.org/10.1007/s10597-014-9738-3 PMid: 24993484. [PubMed: 24993484] 

Nagata et al. Page 8

J Health Care Poor Underserved. Author manuscript; available in PMC 2016 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://dx.doi.org/10.1186/1471-2431-10-49
http://dx.doi.org/10.1038/ijo.2010.156
http://dx.doi.org/10.1001/archpedi.158.8.804
http://dx.doi.org/10.1136/adc.2004.062919
http://dx.doi.org/10.1136/adc.2004.062919
http://dx.doi.org/10.1126/science.1141634
http://dx.doi.org/10.1001/archpedi.152.10.1010
http://dx.doi.org/10.1006/jrpe.1994.1014
http://dx.doi.org/10.1044/1092-4388(2007/074)
http://dx.doi.org/10.1017/S204579601100045X
http://dx.doi.org/10.1017/S204579601100045X
http://dx.doi.org/10.1007/s10597-014-9738-3
http://dx.doi.org/10.1007/s10597-014-9738-3


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 9

Table 1

SELECTED SOCIO-DEMOGRAPHIC, ANTHROPOMETRIC, AND BEHAVIORAL 

CHARACTERISTICS OF CHILDREN AND MOTHERS

n %/Mean SD Range

Child demographics

 Gender (%) 174

  Male 86 49.4%

  Female 88 50.6%

Maternal socio-demographics

 Ethnicity (%) 174

  Mexican 104 59.8%

  El Salvadorian 23 13.2%

  Guatemalan 19 10.9%

  Honduran 9 5.2%

  Nicaraguan 8 4.6%

  Othera 11 6.3%

 Years in the United States 167 7.0 5.9 0.1–25.0

 Marital Status (%) 174

  Married 49 28.2%

  Single living with partner 96 55.2%

  Single 25 14.4%

  Divorced or separated 3 1.7%

 Education (%) 169

  High school 133 76.4%

  Some college 27 15.5%

  College 5 2.9%

  Post-college 4 2.3%

Child anthropometric characteristics 174

 Body mass index percentileb 174 71.9 26.4 1.7–100.0

 Overweight (85 ≤ BMI < 95th percentile) 20 11.5%

 Obese (≥ 95th percentile BMI) 47 27.0%

Child behavioral characteristics 174

 Affective score in clinical range 11 6.3%

 Anxiety score in clinical range 18 10.3%

 Pervasive developmental score in clinical range 31 17.8%

 Attention deficit/hyperactivity score in clinical
  range 13 7.5%

 Oppositional defiant score in clinical range 4 2.3%

a
Other includes nationalities from: Colombia, Dominican Republic, Peru, Puerto Rico, and other.

b
Using CDC growth charts.

J Health Care Poor Underserved. Author manuscript; available in PMC 2016 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nagata et al. Page 10

Table 2

ODDS RATIOS FOR OBESITY AS DEPENDENT VARIABLE AND CBCL 1.5–5 DSM-ORIENTED 

BEHAVIOR SCALES AS INDEPENDENT VARIABLES CONTROLLING FOR GENDER AND 

MATERNAL EDUCATION

Bivariate analysis Multivariate analysis

Variable n
Odds ratio
(95% CI) p value

Odds ratio
(95% CI) p value

Affective 174 1.56 (0.43–5.58) 0.50 1.89 (0.42–8.59) 0.41

Anxiety 174 1.37 (0.48–3.88) 0.56 1.86 (0.53–6.47) 0.33

Pervasive developmental 174 0.58 (0.22–1.52) 0.27 0.42 (0.13–1.36) 0.14

Attention deficit/
 hyperactivity 174 0.78 (0.20–2.96) 0.71 0.58 (0.12–2.76) 0.5

Oppositional defiant 174 2.69 (0.37–19.66) 0.33 6.49 (0.65–64.49) 0.11

Gender: Female 174 1.15 (0.37–19.66) 0.68 1.23 (0.59–2.56) 0.58

Maternal education 169 0.87 0.84

High school 133 referrant referrant

Some college 27 0.80 (0.29–2.26) 0.66 0.80 (0.29–2.26) 0.67

College 5 1.87 (0.30–11.64) 0.50 2.08 (0.32–13.38) 0.44

Post-college 4 0.93 (0.09–9.27) 0.95 0.83 (0.07–9.37) 0.88

CI=Confidence Interval
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