
UCLA
UCLA Previously Published Works

Title
Racial and Ethnic Disparities in Dietary Intake among California Children.

Permalink
https://escholarship.org/uc/item/6rs663hh

Journal
Journal of the Academy of Nutrition and Dietetics, 116(3)

ISSN
2212-2672

Authors
Guerrero, Alma
Chung, Paul

Publication Date
2016-03-01

DOI
10.1016/j.jand.2015.08.019
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6rs663hh
https://escholarship.org
http://www.cdlib.org/


Racial and Ethnic Disparities in Dietary Intake among California 
Children

Alma D. Guerrero, MD, MPH1,2,3 and Paul Chung, MD, MS1,3,4,5

1 Department of Pediatrics, David Geffen School of Medicine at UCLA, Los Angeles, CA

2 UCLA Center for Healthier Children, Families and Communities, Los Angeles, CA

3 Children's Discovery and Innovation Institute Mattel Children's Hospital UCLA, Los Angeles, CA

4Department of Health Policy & Management, UCLA Fielding School of Public Health, Los 
Angeles, CA

5The Rand Corporation, Santa Monica, CA

Abstract

Background—The prevalence of childhood obesity among racial and ethnic minority groups is 

high. Multiple factors affect the development of childhood obesity including dietary practices.

Objective—To examine the racial and ethnic differences in reported dietary practices among the 

largest minority groups of California children.

Methods—Data from the 2007 and 2009 California Health Interview Survey were analyzed 

using multivariate regression with survey weights to examine how race, ethnicity, socio-

demographics, and child factors were associated with specific dietary practices.

Results—The sample included 15,902 children ages 2-11. In multivariate regressions, substantial 

differences in fruit juice, fruit, vegetable, sugar-sweetened beverages, sweets, and fast food 

consumption were found among the major racial and ethnic groups of children. Asians regardless 

of interview language were more likely than Whites to have low vegetable intake (Asians English 

interview OR, 1.20; 95% CI, 1.01-1.43; Asians non-English-interview OR, 2.09; 95% CI, 

1.23-3.57) and low fruit (Asians English interview OR, 1.69; 95% CI, 1.41-2.03; Asians non-

English interview OR, 3.04; 95% CI, 2.00-4.62) consumption. Latinos regardless of interview 

language were also more likely than Whites to have high fruit juice (Latinos English interview 

OR, 1.54; 95% CI and 1.28-1.84; Latinos non-English interview OR, 1.29; 95% 1.02-1.62) and 

fast food (Latinos English interview OR 1.74; 95% CI, 1.46-2.08 2.16; Latinos non-English 
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interview OR 1.48; 95% CI, 1.16-1.91) consumption; but Latinos were less likely than Whites to 

consume sweets (Latinos English interview OR, 0.81; 95% CI, 0.66-0.99; Latinos non-English 

interview OR, 0.56; 95% CI 1.16-1.91).

Conclusions—Significant racial and ethnic differences exist in the dietary practices of 

California children. Increased fruit and vegetable consumption appears to be associated with 

parental education but not income. Our findings suggest that anticipatory guidance and dietary 

counseling might benefit from tailoring to specific ethnic groups to potentially address disparities 

in overweight and obesity.
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racial/ethnic disparities; dietary practices; fast food; sweets; fruits; vegetables

INTRODUCTION

The prevalence of childhood obesity among racial and ethnic minority groups is high. 

Approximately 21% of Latino children and adolescents and 24% of African-American 

children and adolescents are obese compared to 14% of white children and adolescents.1 

Multiple factors contribute to the development of childhood obesity including dietary 

behaviors.2-5 Health professional guidelines on the prevention and treatment of child 

overweight and obesity include specific dietary behaviors such as no consumption of sugar-

sweetened beverages, limiting fruit juice to 4 ounces a day, limiting high energy density 

foods such as sweets, consuming greater than or equal to five servings of fruits and 

vegetables per day, and limiting the consumption of fast food or eating out (food consumed 

away from home).6 African-American and Latino children compared to their white 

counterparts have been shown to have dietary practices that increase the risk of obesity such 

as higher intake of sugar-sweetened beverages (SSB) and fast food and, lower intake of 

fruits and vegetables.7-9 Few studies, however, have examined and compared the dietary 

practices among minority and/or low-income pediatric populations as they pertain to the 

professionally recommended guidelines and fewer have extended examination to the third 

major minority group in the United States (US)--Asian populations.10

In order for health practitioners and registered dietitians to support families in the prevention 

and treatment of childhood obesity, a general understanding of the dietary patterns among 

young children is necessary as well as an understanding of the similarities and differences 

across races and ethnicities. Such information can help identify suboptimal dietary patterns 

that may contribute to disparities in childhood obesity. Challenges like language barriers 

and/or specific cultural health-seeking behaviors, however, may prevent healthcare 

providers from effectively caring for children among diverse communities.11,12 Language 

barriers are important to consider because they can affect the quality of provider-patient 

communication and care. In addition, language can be an indicator of acculturation which 

providers may need to consider in dietary counseling as English-language proficiency 

negatively impacts dietary practices among Latino immigrant populations.13,14. For these 

reasons English-language proficiency is an important factor to consider in parent-provider 

interactions about a child's nutrition and dietary practices but they can be overlooked due to 

the increasing pace and number of recommended topics to discuss during pediatric visits.15 
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Therefore, understanding the dietary patterns, similarities, and differences across racial, 

ethnic and linguistic groups of children can help health practitioners and registered dietitians 

efficiently target suboptimal dietary patterns for intervention.

The purpose of this study was to focus on minority children living in California and examine 

a set of well-described dietary practices known to contribute to unhealthy weight 

development, to explore the associated socio-demographic factors with these dietary 

practices, and ultimately provide a starting point for practitioners to tailor nutritional 

guidance for diverse populations.

METHODS

The data source for this study comes from the 2007 and 2009 California Health Interview 

Survey (CHIS). CHIS is the nation's largest state health survey sponsored by a network of 

public agencies and private organizations. CHIS is a population-based telephone survey 

designed to estimate a variety of physical, emotional, and behavioral child and adult health 

and healthcare indicators and is representative of California's diverse population. CHIS uses 

a landline and cell-phone random-digit dial approach and an oversampling of specific 

populations to provide statewide population estimates. A total of 9,913 children from 0-11 

years of age in 2007 were sampled by the University of California, Los Angeles Center for 

Health Policy Research (UCLA CHPR), and another 8,945 children in 2009. Verbal parental 

consent and adolescent agreement are obtained by the UCLA CHPR before families 

participate in the CHIS survey. Interviews were conducted in five languages: English, 

Spanish, Chinese (Mandarin and Cantonese dialects), Vietnamese, and Korean and the 

translation process involved several professional translators, and multiple reviews and 

revisions of survey items until a consensus was achieved by both internal and external 

experts and translators. The translation was ultimately overseen and approved by the UCLA 

CHPR. Households were sampled from within 44 geographic sampling strata, each 

comprised of either a single county or multiple counties. Sampling weights are calculated by 

the UCLA CHPR to appropriately weight participants and includes a complex and iterative 

process that accounts for geographic strata, household level data such as ethnicity, race, age, 

gender, household size, and education. Details about the 2007 and 2009 CHIS methodology 

are described elsewhere.16,17 The public use data files from CHIS 2007 and 2009 were 

merged and yielded a total of 18,858 completed interviews for children. Similar strategies of 

pooling data across survey years have been used to look at dietary behaviors and other 

health behaviors and outcomes.18,19

The study sample included children two to eleven years old. Given the relationship between 

weight and dietary practices, we intended to control for Body Mass Index (BMI) in our 

analyses. A total of 2,956 children younger than two years of age were excluded, as BMI 

norms are not established for children under two. To retain as many children in the analysis 

and because BMI was not a primary outcome, we kept children in the sample that had 

missing weight or height data, using a “missing” indicator, but had complete data on all 

other outcome measures of interest in our a priori model. Children with missing height or 

weight were categorized into a “missing weight” category and included in all analyses of 
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this study. This study was approved by the University of California, Los Angeles 

Institutional Review Board.

Measures

The dependent variables of this study were the reported dietary practices of young children 

provided by the interviewed adult caregiver. The caregiver was the adult most 

knowledgeable about the child's health and completed the interview. Caregivers were asked 

about the child's fruit and vegetable intake: “Yesterday, how many servings of fruit, such as 

an apple or banana, did (he/she) eat?” Servings were self-defined by caregivers and 

considered to be the children's regular portion of this food. Caregivers were also asked about 

drinking patterns: “Yesterday how many glasses of or boxes of 100% fruit juice, such as 

orange or apple juice, did (he/she) drink?” and “Yesterday, how many glasses or cans of 

soda, such as Coke or other sweetened drinks, such as fruit punch or sports drinks did (he/

she) drink?” Caregivers were also asked to estimate children's consumption of sweets: 

“Yesterday, how many servings of sweets such as cookies, candy, doughnuts, pastries, cake 

or popsicles did (he/she) have?” Responses for these items included the number of servings, 

glasses, boxes, or cans reported by the caregiver. The servings, glasses, boxes, or cans were 

defined by each caregiver and servings for children were not specified by the interviewer. 

Lastly, caregivers were asked about child's fast food consumption: “Now think about the 

past week. In the past 7 days, how many times did (he/she) eat fast food? Include fast food 

meals eaten at school or at home, or at fast food restaurants, carryout or drive thru?” [If 

needed interviewers would also add “such as food you get at McDonalds, KFC, Panda 

Express, or Taco Bell.] Responses for this item included the number of times parents 

reported eating out or fast food. The items of the CHIS Diet Screener have undergone 

validation research and are useful for estimating mean intakes, to discriminate among 

individuals or populations with regard to higher versus lower intakes, to track dietary 

changes in individuals or populations over time, and to allow examination of 

interrelationships between diet and other variables.20,21 Categories for all outcomes were 

collapsed to approximate the dietary practices recommended by the 2007 Expert Committee 

Recommendations regarding childhood prevention of overweight and obesity, ease of 

interpretation, and the literature on fast food intake.6,22,23

The independent variables for this study include socio-demographic characteristics related to 

dietary practices that have been well described in the literature.6,24-35 They include: child's 

race/ethnicity, sex, BMI, and age; the caregiver's level of educational attainment, age, and 

sex; household configuration, size, and income; geographic region of residence; language of 

survey interview; and assessment of a child's nutrition by a healthcare provider at a child's 

last routine physical exam as a proxy for healthcare access. We used the CHIS UCLA 

CHPR categories of race and ethnicity (Latino, Asian, American Indian/Alaska Native, 

African-American, White, Other/Pacific Islander/Multiple race) to categorize children's race 

and ethnicity. The American Indian/Alaska Native group of children was too small for 

analysis and was incorporated into the UCLA CHPR's “other” which includes Pacific 

Islanders and children of multiple races. Asian and Latino children were further subdivided 

by whether the interview was completed in English or a non-English language which we 

used as a proxy for acculturation that captures the cultural distance between the culture of 
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origin and the US culture.36,37. Children's BMI was calculated and the Centers of Disease 

Control and Prevention (CDC) national growth charts, that provide age- and sex-specific 

BMI cutoffs, were used to determine children's weight status. Categories of BMI included 

normal weight (BMI<85th percentile), overweight (BMI 85th-94th percentile), obese 

(BMI≥95th percentile), and missing. Because we intended to control for BMI in our 

analyses, categories of BMI included healthy weight, overweight, obesity, or missing weight 

to include children in the analysis who had missing weight or height information.

The Department of Health and Human Services poverty guidelines were used to establish 

household size-dependent federal poverty thresholds in 2007 and 2009, and household 

income was categorized as 0-99%, 100-199%, 200-299%, 300-399%, 400-499%, and 

≥500% of the federal poverty threshold. Household configuration included whether the child 

lived in a single or married household and household size included the total number of 

adults and children living in the household. The CHIS UCLA CHPR's four categories of 

geography are based on Claritas Corporation clusters and zip codes to create urban, 

suburban, and rural geographic locations of residence. CHIS is conducted in five languages 

and the language of the survey interview was dichotomized as English or a language other 

than English. The survey year was also an independent variable for this analysis. Lastly, to 

control for whether access to a healthcare provider may influence children's dietary 

practices, the following variable was included, “When (child) had (his/her) last routine 

physical exam, did you and a doctor talk about (his/her) nutrition or healthy eating?” All of 

the sociodemographic variables selected for the final multivariate model have been shown in 

the literature to have strong associations with dietary practices.38

ANALYSIS

Analyses were performed using Stata 12 (Stata Corp., College Station, TX) and the replicate 

weights provided by UCLA CHPR to account for the complex survey design of CHIS and to 

yield state estimates. The 2007 data and weights provided by CHIS were merged with the 

data and weights from 2009. This pooled data was used for all of the analyses of this study. 

All dietary outcomes were dichotomized based on professional dietary guidelines or 

evidence supported by the literature on dietary behaviors associated with unhealthy weight 

status development. Descriptive statistics of the independent variables were completed using 

the sample population and then by each racial/ethnic and linguistic group. Chi-square tests 

were completed to examine the bivariate associations between dietary behaviors and 

children's racial/ethnic and linguistic group and children's weight status. Separate 

multivariable logistic regression models of each dietary outcome were used to examine 

factors significantly associated with each dietary behavior after adjustment for relevant 

covariates.

RESULTS

Sample

The analytic sample included 15,902 children ages 2-11. Most children were White and the 

mean age was six years (Table 1). Approximately half of the children were female with a 

lower percentage of females (40%) in the Asian families interviewed in non-English. 
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Approximately a third of all children were overweight or obese, while approximately 40% 

of African-American and Latino children whose parents completed an English survey were 

overweight or obese. A large percentage of non-English interviews of Latinos and Asians 

had missing height and/or weight data (Table 1). Approximately two-thirds of children came 

from homes with parents who had at least some college education. About one third of 

African-American children lived in households with caregivers who had a high-school 

degree or lower of educational attainment. One in five children lived under the federal 

poverty threshold, with a higher proportion found among minority groups of children. Over 

one third of Latino children with a Spanish interview lived in homes that included six or 

more household members.

Bivariate Analyses

Table 2 shows the bivariate association between dietary practices and race and ethnicity. 

Each dietary practice varied significantly across all racial and ethnic groups. When dietary 

practices were stratified by race, ethnicity, and language, 34% of White children consumed 

less than two servings of fruit in the previous day compared to 67% of Asian children. 

Children who consumed less than two servings of vegetables ranged from a low of 56% 

found among White children to as high as 78% found among Asian children. Fast food 

intake in the previous week ranged from a low of 61% among Asian children to as high as 

78% among Latinos interviewed in English.

Greater than 40% of Asian children consumed less than two servings of a vegetable in the 

previous day while greater than 60% consumed less than two servings of fruit. 

Approximately 40% of Latino and African-American children in the study sample consumed 

two or more glasses or boxes of fruit juice in the previous day. The highest percentage of 

children who consumed one or more servings of sweets in the previous day was found 

among White children, and Asian children were found to have the lowest percentage of fast 

food consumption in the prior week.

Multivariable Analysis

Significant differences in the frequency of daily fruit, vegetable, sugar-sweetened beverage, 

fruit juice, sweets, and weekly fast food consumption were found among the major racial 

and ethnic groups after adjustment for relevant covariates (Table 3). For example, Latino 

children and Asians interviewed in English had significantly higher odds of consuming fast 

food in the last week than Whites. Children of Latino and African-American parents 

interviewed in English were also found to have 1.54 and 1.61 times the odds of consuming 

two or more daily glasses or boxes of fruit juice respectively, as compared to White 

children. In addition, all minority children were less likely to consume sweets than Whites, 

with significantly lower odds among Latinos than Whites.

Trends emerged in examining the relationship between family income and caregiver 

education and dietary practices. Consumption of fruits and vegetables were found to be 

associated with caregiver education, and primarily in an inverse relationship as higher levels 

of education were associated with lower odds of consuming less than two servings of fruit 

and vegetables. Family income was found to be significantly associated with fruit juice, 
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sugar sweetened beverages and fast food consumption. For sugar sweetened beverage 

consumption, children living in households with incomes less than 300% of the FPL had a 

higher odds of consumption compared to children in the highest income group, however 

once income rose above 300% of FPL, there was no difference. On the other hand, children 

living in households with a lower income compared to children living in households with the 

highest income groups, were associated with a reduced odds of consuming two or more 

servings of sweets a day with significance found among the lower income groups 

(<100%FPL and 200-299%FPL). In addition, interview language was significantly 

associated with dietary practices among Latino and Asian children. More specifically, 

Asians interviewed in a non-English language had almost 3.04 times the odds of consuming 

less than two servings of fruit in the previous day as Whites after multivariate adjustment. In 

comparison, Asians interviewed in English had only 1.69 times the odds of consuming less 

than two servings of fruit as Whites after multivariate adjustment. Finally, a healthcare 

provider assessment of nutrition at a child's last routine physical was not associated with the 

majority of obesogenic dietary practices but appeared to have an association with fruit and 

vegetable consumption.

Sensitivity Analysis

A sensitivity analysis was completed excluding children who had outliers of weight and 

height. The distribution of height and weight revealed a group of outliers that were likely 

due to self-report error as they represented clinically implausible responses. Thus, children 

with height and/or weight greater than two standard deviations above or below the means 

were excluded. A separate multivariable analysis was completed excluding children who 

had these outliers but had complete data on all other outcome measures of interest. The 

primary differences when outliers were excluded from our findings are likely explained by 

the sample size differences (14,623 versus 15,902) and larger standard errors. The sensitivity 

analysis primarily generated changes on those outcomes that were approaching non-

significance in the full sample size analysis. Thus, there were no longer differences 

compared to White children on the following outcomes: (1) Asian non-English speaking 

parents of young children and vegetable servings (OR, 1.17; 95% CI, 0.97-1.39); (2) Latino 

non-English speaking and African-American parents of young children and sugary-

sweetened beverage consumption in the previous day (OR, 1.27; 95% CI, 0.95-1.66; OR, 

1.24; 95% CI, 0.94-1.64, respectively); (3) Latino non-English speaking parents of young 

children and two or more servings of fruit juice in the previous day (OR, 1.28; 95% CI, 

0.99-1.63); and (4) Asian English speaking parents of young children and the consumption 

of fast food in the previous week (OR, 1.37; 95% CI, 1.05-1.78). For African-American 

children consumption of fast food in the previous week was found to be significant in the 

sensitivity analysis (OR, 1.38: 95% CI, 1.06-1.38).

DISCUSSION

This study highlights the racial and ethnic differences in dietary behaviors among California 

children as well as several sociodemographic factors related to specific dietary behaviors. In 

multivariate regressions, substantial differences in fruit juice, fruit, vegetable, sugar-

sweetened beverages, sweets, and fast food consumption were found among the major racial 
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and ethnic groups of children. This is the first study to our knowledge that examines a 

comprehensive set of dietary practices, known to be important determinants of healthy 

weight development for white children and the general pediatric population6, among the 

three major minority groups of California. Several dietary practices are worth noting as they 

have not previously been well described and may serve as a starting point for practitioners 

and registered dietitians to explore dietary practices with families as well as guide 

researchers who work with diverse populations.

Children of Asian families interviewed in non-English, suggestive of households with lower 

levels of US acculturation, were not found to have higher odds of consuming fast food than 

Whites, while most other minority groups had significantly higher odds of fast food 

consumption. One other study has shown an association of increased fast food intake with 

higher levels of acculturation among Asian children.39 Thus, it appears that lower intake of 

fast food consumption among Asian-American children may be more likely in less 

acculturated households. There is a scarcity of research on Asian-American families to 

explain how this healthy dietary practice is attained. Beliefs about the ills of fast food among 

Asian-Americans seem to be similar to those of other minority groups.40 The higher parental 

educational attainment and income brackets of Asian families do not explain these 

differences—in fact, fast food consumption tends to be greater in some higher educational 

and income brackets in our sample, suggesting a more complex process. Additional research 

is needed to explore what factors may be contributing to this healthy dietary practice. All 

other minority children in this study, however, had significantly higher odds of fast food 

consumption than Whites and over half of all California children, regardless of racial or 

ethnic group, reported eating fast food at least once a week. This high prevalence of fast 

food consumption among children mirrors national estimates9 and highlights the need to 

address this dietary practice across all groups of young children.

Children of Asian families interviewed in both English and non-English, however, were also 

found to have higher odds of consuming less than two vegetable servings in the previous day 

compared to Whites. There were higher odds of consuming less than two fruit and 

vegetables servings among Asians interviewed in a non-English language. The findings of 

lower vegetable and fruit consumption among Asians may be somewhat counterintuitive, as 

several Asian cultures have native food patterns that are high in vegetables, 41,42 however, 

contributing factors may include the acculturation effect of a high-fat and low fruit and 

vegetable American diet on Asian dietary practices,10,43,44 difficulty finding traditional 

fruits and vegetables that are native to Asian countries, and cultural and native patterns 

where low fruit consumption may be typical.40 Because Asian-American children have been 

understudied in obesity prevention and management, it is difficult to determine whether this 

finding holds true for Asian-American children outside of California and the extent to which 

traditional beliefs may be at the root of fruit and vegetable consumption patterns. Our 

findings, however, suggest that one potential mechanism to address the lower fruit and 

vegetable consumption among Asian children might be for physicians to talk to families 

about nutrition and healthy eating. In our study, children had lower odds of consuming less 

than two fruit and vegetables servings if parents reported that their child's physician had 

discussed nutrition during their child's last routine physical exam visit. These findings are 

consistent with the literature that indicates parents welcome counseling on healthy foods 
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from physicians, and that healthcare professionals in general play an important role in 

counseling and changing lifestyle behaviors.45-48 Additional studies are needed, though, to 

evaluate whether healthcare professional nutrition counseling has a differential effect on 

children from ethnically diverse backgrounds.

Latino and African-American children had higher odds of consuming more than the 

recommended amount of daily fruit juice and sugar-sweetened beverages than Whites. 

These unhealthy dietary practices have been well described in the literature.7,30,49 Latino 

children, however, had lower odds of consuming sweets than Whites. Several national 

studies show an overall increase in the consumption of energy-dense, nutrient-poor foods 

such as sweets among children,50,51 but it is unclear whether all groups of children are 

increasing their consumption of sweets at similar rates. Our results suggest that the 

documented increase in consumption of sweets over the last several years may not be driven 

by Latino children, and relative avoidance of sweets in fact may be a common healthy 

weight behavior among Latino families. This possibility is supported by many qualitative 

studies that illustrate that Latino parents overwhelmingly describe limiting junk food such as 

chips and candy as important for the prevention of childhood obesity, but are less likely to 

mention non-carbonated sweetened drinks and high fat snacks, that can also lead to 

unhealthy weight development.52,53 Whether Latino children consume lower rates of sweets 

compared to other groups of children, however, is an important area for future research 

particularly because protective factors that can buffer against childhood obesity among 

Latinos are less described or absent from the literature.

White children have been shown to have lower rates of sugar-sweetened beverage, fruit 

juice and fast food consumption, and higher rates of fruit and vegetable intake when 

compared to minority groups of children. Many of these patterns were also found in this 

analysis. The consumption of sweets, however, did not follow this healthy dietary pattern. 

Instead, we found higher odds of consumption of sweets among whites when compared to 

Latino children. In addition, unlike many of the other unhealthy dietary practices, the 

consumption of sweets was positively related to family income and did not vary by parental 

educational attainment.

This finding indicates that parents in general may consider sweets to be qualitatively 

different from sugar-sweetened beverages and fruit juices. This dietary practice requires 

further study, particularly the context in which sweets are provided to children—sweets 

given as reward, for instance, can increase a child's risk of overweight due to poor self-

regulation of appetite, problematic eating attitudes, and an increased preference for and 

consumption of sweet food.54-56

This study had several limitations. First, the study sample was created from 2007 and 2009 

data, and we may not have captured variation between years. This approach however was 

necessary to have adequate sample size for the comparison of the major racial and ethnic 

groups of California children. Analyses of each individual year (albeit underpowered) only 

showed secular trends of a decrease in sugar-sweetened beverage consumption which has 

been supported by other publications.57 No other secular trends were noted. Second, dietary 

practices were collected using caregiver report with caregivers defining the specific foods 
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and servings, and did not include direct observations of dietary intake or specifications from 

the interviewer related to age-specific serving sizes. As a result, there may be reporting bias 

and under or over estimation of each food item. The survey is also administered in 5 

different languages and although rigorous steps and strategies are incorporated by CHLA 

CHPR to ensure optimal translation of each question, there is always the possibility that 

caregivers incorrectly understood the specific food related questions thereby introducing 

bias into our results. It should also be noted that Asians and Latinos are not homogenous 

groups and therefore aggregating each of them into one group may have biased the findings. 

In addition, height and weight were based on caregiver report, which may bias our 

estimates; however, many national studies continue to use this method of survey data 

collection.58 There was a significant amount of missing height and weight data particularly 

for non-English interviewed Latinos and Asians that could have biased our estimates. The 

large amount of missing data for these populations may be due to low health literacy levels 

or confusion regarding height and weight metrics as many Latin American and Asian 

countries use the International System of Units (i.e. meters and kilograms). Children with 

missing weight or height data, however, were flagged with an indicator and not omitted 

from the analysis, in order to avoid exclusion bias. Lastly, time spent in the US was not 

included in this analysis, which can play an important role in dietary practices; however, 

English language fluency (interview language) was included which is often also used as a 

proxy for acculturation.

CONCLUSION

There are significant racial and ethnic differences in dietary practices among California 

children, and each group has practices that are protective and risk factors of unhealthy 

weight development; our study, in particular, provides new information on Asian children. 

Thus, all groups of children exhibit different problematic dietary practices and additional 

variations may exist within specific ethnic groups based on linguistic preferences. 

Healthcare providers, and more specifically registered dietitians, can use these results for 

broad guidance regarding dietary screening and as starting points for more tailored 

assessments and counseling for specific ethnic and racial groups.

FUNDING/SUPPORT DISCLOSURE

Financial support for this research was provided by a grant from the Robert Wood Johnson Foundations New 
Connections Program, with additional support from the Centers for Disease Control & Prevention (U48 
DP001934).

REFERENCES

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends in body mass index 
among US children and adolescents, 1999-2010. JAMA. 2012; 307(5):483–490. [PubMed: 
22253364] 

2. McIntosh A, Kubena KS, Tolle G, et al. Determinants of children's use of and time spent in fast-
food and full-service restaurants. J Nutr Educ Behav. 2011; 43(3):142–149. [PubMed: 21550531] 

3. Moss BG, Yeaton WH. Young children's weight trajectories and associated risk factors: results from 
the Early Childhood Longitudinal Study-Birth Cohort. Am J Health Promot. 2011; 25(3):190–198. 
[PubMed: 21192749] 

Guerrero and Chung Page 10

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



4. Taveras EM, Gillman MW, Kleinman K, Rich-Edwards JW, Rifas-Shiman SL. Racial/ethnic 
differences in early-life risk factors for childhood obesity. Pediatrics. 2010; 125(4):686–695. 
[PubMed: 20194284] 

5. Deshmukh-Taskar PR, Nicklas TA, O'Neil CE, Keast DR, Radcliffe JD, Cho S. The relationship of 
breakfast skipping and type of breakfast consumption with nutrient intake and weight status in 
children and adolescents: the National Health and Nutrition Examination Survey 1999-2006. 
Journal of the American Dietetic Association. 2010; 110(6):869–878. [PubMed: 20497776] 

6. Barlow SE. Expert committee recommendations regarding the prevention, assessment, and 
treatment of child and adolescent overweight and obesity: summary report. Pediatrics. 2007; 
120(Suppl 4):S164–192. [PubMed: 18055651] 

7. Wang YC, Bleich SN, Gortmaker SL. Increasing caloric contribution from sugar-sweetened 
beverages and 100% fruit juices among US children and adolescents, 1988-2004. Pediatrics. 2008; 
121(6):e1604–1614. [PubMed: 18519465] 

8. Kit BK, Fakhouri TH, Park S, Nielsen SJ, Ogden CL. Trends in sugar-sweetened beverage 
consumption among youth and adults in the United States: 1999-2010. The American journal of 
clinical nutrition. 2013

9. Poti JM, Duffey KJ, Popkin BM. The association of fast food consumption with poor dietary 
outcomes and obesity among children: is it the fast food or the remainder of the diet? The American 
journal of clinical nutrition. 2014; 99(1):162–171. [PubMed: 24153348] 

10. Unger JB, Reynolds K, Shakib S, Spruijt-Metz D, Sun P, Johnson CA. Acculturation, physical 
activity, and fast-food consumption among Asian-American and Hispanic adolescents. J 
Community Health. 2004; 29(6):467–481. [PubMed: 15587346] 

11. Levinson W, Kao A, Kuby A, Thisted RA. Not all patients want to participate in decision making. 
A national study of public preferences. J Gen Intern Med. 2005; 20(6):531–535. [PubMed: 
15987329] 

12. Xu KT, Borders TF, Arif AA. Ethnic differences in parents' perception of participatory decision-
making style of their children's physicians. Med Care. 2004; 42(4):328–335. [PubMed: 15076809] 

13. Wojcicki JM, Schwartz N, Jimenez-Cruz A, Bacardi-Gascon M, Heyman MB. Acculturation, 
dietary practices and risk for childhood obesity in an ethnically heterogeneous population of 
Latino school children in the San Francisco bay area. Journal of immigrant and minority health / 
Center for Minority Public Health. 2012; 14(4):533–539. [PubMed: 22101726] 

14. Sofianou A, Fung TT, Tucker KL. Differences in diet pattern adherence by nativity and duration of 
US residence in the Mexican-American population. Journal of the American Dietetic Association. 
2011; 111(10):1563–1569. e1562. [PubMed: 21963024] 

15. Yarnall KSH, Pollak KI, Ostbye T, Krause KM, Michener JL. Primary care: is there enough time 
for prevention? American journal of public health. 2003; 93:635–641. [PubMed: 12660210] 

16. California, Health, Interview, Survey. CHIS. Methodology Report Series. 2007. http://
healthpolicy.ucla.edu/chis/design/Documents/CHIS2007_method5.pdf

17. California, Health, Interview, Survey. CHIS. Methodology Report Series. 2009. http://
healthpolicy.ucla.edu/Documents/Newsroom%20PDF/CHIS2009_method5.pdf

18. Boehmer U, Miao X, Linkletter C, Clark MA. Adult health behaviors over the life course by sexual 
orientation. American journal of public health. 2012; 102(2):292–300. [PubMed: 22390443] 

19. Jasik CB, Adams SH, Irwin CE Jr. Ozer E. The association of BMI status with adolescent 
preventive screening. Pediatrics. 2011; 128(2):e317–323. [PubMed: 21768313] 

20. Colon-Ramos U, Thompson FE, Yaroch AL, et al. Differences in fruit and vegetable intake among 
Hispanic subgroups in California: results from the 2005 California Health Interview Survey. 
Journal of the American Dietetic Association. 2009; 109(11):1878–1885. [PubMed: 19857629] 

21. National Cancer Institute Applied Resarch Cancer Control and Population Sciences. [March 30, 
2015] Diet Screener in CHIS 2005 & 2009: Uses of Screener Estimates in CHIS. 2014. http://
appliedresearch.cancer.gov/chis/dietscreener/uses.html.

22. Nago ES, Lachat CK, Dossa RA, Kolsteren PW. Association of out-of-home eating with 
anthropometric changes: a systematic review of prospective studies. Critical reviews in food 
science and nutrition. 2014; 54(9):1103–1116. [PubMed: 24499144] 

Guerrero and Chung Page 11

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://healthpolicy.ucla.edu/chis/design/Documents/CHIS2007_method5.pdf
http://healthpolicy.ucla.edu/chis/design/Documents/CHIS2007_method5.pdf
http://healthpolicy.ucla.edu/Documents/Newsroom%20PDF/CHIS2009_method5.pdf
http://healthpolicy.ucla.edu/Documents/Newsroom%20PDF/CHIS2009_method5.pdf
http://appliedresearch.cancer.gov/chis/dietscreener/uses.html
http://appliedresearch.cancer.gov/chis/dietscreener/uses.html


23. Powell LM, Nguyen BT. Fast-food and full-service restaurant consumption among children and 
adolescents: effect on energy, beverage, and nutrient intake. JAMA Pediatr. 2013; 167(1):14–20. 
[PubMed: 23128151] 

24. Erinosho TO, Berrigan D, Thompson FE, Moser RP, Nebeling LC, Yaroch AL. Dietary intakes of 
preschool-aged children in relation to caregivers' race/ethnicity, acculturation, and demographic 
characteristics: results from the 2007 California Health Interview Survey. Maternal and child 
health journal. 2012; 16(9):1844–1853. [PubMed: 22160613] 

25. Foterek K, Hilbig A, Kersting M, Alexy U. Age and time trends in the diet of young children: 
results of the DONALD study. European journal of nutrition. 2015

26. Hunsberger M, Consortium I. Early feeding practices and family structure: associations with 
overweight in children. The Proceedings of the Nutrition Society. 2014; 73(1):132–136. [PubMed: 
24507855] 

27. Liu JH, Chu YH, Frongillo EA, Probst JC. Generation and acculturation status are associated with 
dietary intake and body weight in Mexican American adolescents. The Journal of nutrition. 2012; 
142(2):298–305. [PubMed: 22223572] 

28. Loth KA, MacLehose RF, Fulkerson JA, Crow S, Neumark-Sztainer D. Food-related parenting 
practices and adolescent weight status: a population-based study. Pediatrics. 2013; 131(5):e1443–
1450. [PubMed: 23610202] 

29. Nanney MS, Davey CS, Kubik MY. Rural disparities in the distribution of policies that support 
healthy eating in US secondary schools. Journal of the Academy of Nutrition and Dietetics. 2013; 
113(8):1062–1068. [PubMed: 23885703] 

30. O'Connor TM, Yang SJ, Nicklas TA. Beverage intake among preschool children and its effect on 
weight status. Pediatrics. 2006; 118(4):E1010–E1018. [PubMed: 17015497] 

31. Pan L, Li R, Park S, Galuska DA, Sherry B, Freedman DS. A longitudinal analysis of sugar-
sweetened beverage intake in infancy and obesity at 6 years. Pediatrics. 2014; 134(Suppl 1):S29–
35. [PubMed: 25183752] 

32. Pearson N, Atkin AJ, Biddle SJ, Gorely T, Edwardson C. Parenting styles, family structure and 
adolescent dietary behaviour. Public health nutrition. 2010; 13(8):1245–1253. [PubMed: 
19954574] 

33. Ranjit N, Evans AE, Springer AE, Hoelscher DM, Kelder SH. Racial and ethnic differences in the 
home food environment explain disparities in dietary practices of middle school children in Texas. 
J Nutr Educ Behav. 2015; 47(1):53–60. [PubMed: 25439762] 

34. Rollins BY, Belue RZ, Francis LA. The beneficial effect of family meals on obesity differs by 
race, sex, and household education: the national survey of children's health, 2003-2004. Journal of 
the American Dietetic Association. 2010; 110(9):1335–1339. [PubMed: 20800125] 

35. Skala K, Chuang RJ, Evans A, Hedberg AM, Dave J, Sharma S. Ethnic differences in the home 
food environment and parental food practices among families of low-income Hispanic and 
African-American preschoolers. Journal of immigrant and minority health / Center for Minority 
Public Health. 2012; 14(6):1014–1022. [PubMed: 22262411] 

36. Lee S, Chen L, He X, Miller MJ, Juon HS. A cluster analytic examination of acculturation and 
health status among Asian Americans in the Washington DC metropolitan area, United States. 
Social science & medicine. 2013; 96:17–23. [PubMed: 24034947] 

37. Padilla R, Steiner JF, Havranek EP, Beaty B, Davidson AJ, Bull S. A comparison of different 
measures of acculturation with cardiovascular risk factors in Latinos with hypertension. Journal of 
immigrant and minority health / Center for Minority Public Health. 2011; 13(2):284–292. 
[PubMed: 21221808] 

38. Patrick H, Nicklas TA. A review of family and social determinants of children's eating patterns and 
diet quality. Journal of the American College of Nutrition. 2005; 24(2):83–92. [PubMed: 
15798074] 

39. Unger JB, Reynolds K, Shakib S, Spruijt-Metz D, Suit P, Johnson CA. Acculturation, physical 
activity, and fast-food consumption among Asian-American and Hispanic adolescents. Journal of 
Community Health. 2004; 29(6):467–481. [PubMed: 15587346] 

Guerrero and Chung Page 12

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



40. Harrison GG, Kagawa-Singer M, Foerster SB, et al. Seizing the moment: California's opportunity 
to prevent nutrition-related health disparities in low-income Asian American population. Cancer. 
2005; 104(12 Suppl):2962–2968. [PubMed: 16276535] 

41. Wiecha JM, Fink AK, Wiecha J, Hebert J. Differences in dietary patterns of Vietnamese, white, 
African-American, and Hispanic adolescents in Worcester, Mass. Journal of the American Dietetic 
Association. 2001; 101(2):248–251. [PubMed: 11271700] 

42. Lv N, Brown JL. Chinese American family food systems: impact of Western influences. J Nutr 
Educ Behav. 2010; 42(2):106–114. [PubMed: 20219723] 

43. Kim MJ, Lee SJ, Ahn YH, Bowen P, Lee H. Dietary acculturation and diet quality of hypertensive 
Korean Americans. Journal of advanced nursing. 2007; 58(5):436–445. [PubMed: 17442024] 

44. Kudo Y, Falciglia GA, Couch SC. Evolution of meal patterns and food choices of Japanese-
American females born in the United States. European journal of clinical nutrition. 2000; 54(8):
665–670. [PubMed: 10951516] 

45. McKee MD, Maher S, Deen D, Blank AE. Counseling to prevent obesity among preschool 
children: acceptability of a pilot urban primary care intervention. Annals of family medicine. 
2010; 8(3):249–255. [PubMed: 20458109] 

46. Lin PH, Yancy WS Jr. Pollak KI, et al. The influence of a physician and patient intervention 
program on dietary intake. Journal of the Academy of Nutrition and Dietetics. 2013; 113(11):
1465–1475. [PubMed: 23999279] 

47. Resnicow K, McMaster F, Bocian A, et al. Motivational interviewing and dietary counseling for 
obesity in primary care: an RCT. Pediatrics. 2015; 135(4):649–657. [PubMed: 25825539] 

48. Cox ME, Yancy WS Jr. Coffman CJ, et al. Effects of counseling techniques on patients' weight-
related attitudes and behaviors in a primary care clinic. Patient education and counseling. 2011; 
85(3):363–368. [PubMed: 21316897] 

49. Beck AL, Patel A, Madsen K. Trends in sugar-sweetened beverage and 100% fruit juice 
consumption among california children. Acad Pediatr. 2013; 13(4):364–370. [PubMed: 23688439] 

50. Keast DR, Fulgoni VL 3rd, Nicklas TA, O'Neil CE. Food sources of energy and nutrients among 
children in the United States: National Health and Nutrition Examination Survey 2003-2006. 
Nutrients. 2013; 5(1):283–301. [PubMed: 23340318] 

51. Ford CN, Slining MM, Popkin BM. Trends in Dietary Intake among US 2-to 6-Year-Old Children, 
1989-2008. Journal of the Academy of Nutrition and Dietetics. 2013; 113(1):35–42. [PubMed: 
23260722] 

52. Jimenez-Cruz A, Bacardi-Gascon M, Castillo-Ruiz O, Mandujano-Trujillo Z, Pichardo-Osuna A. 
Low income, Mexican mothers' perception of their infants' weight status and beliefs about their 
foods and physical activity. Child Psychiatry Hum Dev. 2010; 41(5):490–500. [PubMed: 
20407922] 

53. Guerrero AD, Slusser WM, Barreto PM, Rosales NF, Kuo AA. Latina mothers' perceptions of 
healthcare professional weight assessments of preschool-aged children. Maternal and child health 
journal. 2011; 15(8):1308–1315. [PubMed: 20865447] 

54. Rollins BY, Loken E, Savage JS, Birch LL. Effects of restriction on children's intake differ by 
child temperament, food reinforcement, and parent's chronic use of restriction. Appetite. 2014; 
73:31–39. [PubMed: 24511616] 

55. Rollins BY, Loken E, Birch LL. Preferences predict food intake from 5 to 11 years, but not in girls 
with higher weight concerns, dietary restraint, and %body fat. Obesity (Silver Spring). 2011; 
19(11):2190–2197. [PubMed: 21350438] 

56. Wardle J, Herrera ML, Cooke L, Gibson EL. Modifying children's food preferences: the effects of 
exposure and reward on acceptance of an unfamiliar vegetable. European journal of clinical 
nutrition. 2003; 57(2):341–348. [PubMed: 12571670] 

57. Simon PA, Lightstone AS, Baldwin S, Kuo T, Shih M, Fielding JE. Declines in sugar-sweetened 
beverage consumption among children in Los Angeles County, 2007 and 2011. Prev Chronic Dis. 
2013; 10:E131. [PubMed: 23928456] 

58. Weden MM, Brownell PB, Rendall MS, Lau C, Fernandes M, Nazarov Z. Parent-reported height 
and weight as sources of bias in survey estimates of childhood obesity. American journal of 
epidemiology. 2013; 178(3):461–473. [PubMed: 23785115] 

Guerrero and Chung Page 13

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Guerrero and Chung Page 14

T
ab

le
 1

C
ha

ra
ct

er
is

tic
s 

of
 C

al
if

or
ni

a 
C

hi
ld

re
n 

2 
to

 1
1 

Y
ea

rs
 O

ld
 a

nd
 T

he
ir

 P
ar

en
ts

 b
y 

R
ac

e/
E

th
ni

ci
ty

: C
al

if
or

ni
a 

H
ea

lth
 I

nt
er

vi
ew

 S
ur

ve
y 

20
07

 a
nd

 2
00

9

A
ll

W
hi

te
L

at
in

o 
(E

ng
lis

h 
In

te
rv

ie
w

)
L

at
in

o 
(S

pa
ni

sh
 I

nt
er

vi
ew

)
A

fr
ic

an
-A

m
er

ic
an

A
si

an
 (

E
ng

lis
h 

In
te

rv
ie

w
)

A
si

an
 (

N
on

-E
ng

lis
h 

In
te

rv
ie

w
)

(n
=1

5,
90

2)
¥

(n
=7

,9
06

)
(n

=1
,8

53
)

(n
=2

,3
32

)
(n

=6
29

)
(n

=1
,5

59
)

(n
=4

84
)

C
ha

ra
ct

er
is

ti
c

C
hi

ld
 a

ge
 (

m
ea

n 
yr

s)
6.

4
6.

5
6.

3
6.

2
6.

8
6.

5
7.

0

C
hi

ld
 s

ex
 (

%
)

    Female






49

.2
48

.4
49

.5
50

.1
49

.7
51

.9
40

.6

C
hi

ld
 w

ei
gh

t s
ta

tu
s*  (

%
)

    Non-overweight (BMI<85


















th

 p
er

ce
nt

ile
)

42
.6

57
.3

37
.5

15
.8

44
.5

54
.8

25
.9

    Overweight (BMI 85















th

 -
94

th
 p

er
ce

nt
ile

)
10

.4
12

.5
12

.5
4.

4
11

.1
11

.1
2.

9

    Obese (BMI









≥

95
th

 p
er

ce
nt

ile
)

21
.2

18
.7

30
.3

16
.7

28
.6

19
.9

12
.3

    Missing (missing height or weight)



























25

.7
11

.5
19

.7
63

.1
15

.8
14

.1
58

.8

C
ar

eg
iv

er
 e

du
ca

tio
na

l a
tta

in
m

en
t*  (

%
)

    Not a high-school graduate





















18

.8
3.

0
13

.8
64

.7
6.

5
1.

1
29

.2

    High-school graduate

















19
.4

14
.5

28
.8

21
.0

22
.4

7.
8

31
.9

    At least some college















24

.0
26

.5
34

.4
8.

8
36

.5
14

.1
15

.2

    Bachelor's degree














22
.9

32
.5

15
.1

4.
6

23
.2

43
.2

20
.4

    Master's degree or higher




















14
.9

23
.5

7.
9

0.
9

11
.4

33
.8

3.
3

In
co

m
e*  (

%
)

    <100% FPT








21
.7

6.
0

19
.7

59
.1

26
.1

4.
3

28
.1

    100-199 % FPT











20
.7

12
.0

26
.1

31
.7

23
.1

11
.2

35
.9

    200-299 % FPT











13
.6

14
.5

20
.0

5.
7

16
.6

10
.4

12
.9

    300-399 % FPT











10
.5

14
.6

11
.1

2.
1

11
.3

12
.1

7.
8

    400-499 % FPT











9.
8

13
.5

9.
9

0.
6

8.
8

17
.3

7.
6

    
≥

50
0%

 F
PT

23
.7

39
.4

13
.2

0.
8

14
.1

44
.7

7.
6

Fa
m

ily
 ty

pe
*  (

%
)

    Married with kids














78
.7

83
.8

73
.8

80
.1

46
.5

91
.1

91
.3

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Guerrero and Chung Page 15

A
ll

W
hi

te
L

at
in

o 
(E

ng
lis

h 
In

te
rv

ie
w

)
L

at
in

o 
(S

pa
ni

sh
 I

nt
er

vi
ew

)
A

fr
ic

an
-A

m
er

ic
an

A
si

an
 (

E
ng

lis
h 

In
te

rv
ie

w
)

A
si

an
 (

N
on

-E
ng

lis
h 

In
te

rv
ie

w
)

(n
=1

5,
90

2)
¥

(n
=7

,9
06

)
(n

=1
,8

53
)

(n
=2

,3
32

)
(n

=6
29

)
(n

=1
,5

59
)

(n
=4

84
)

H
ou

se
ho

ld
 s

iz
e 

(c
hi

ld
re

n 
&

 a
du

lts
)*  (

%
)

    <3



16

.4
20

.6
13

.6
7.

0
28

.9
18

.2
13

.7

    4


33
.2

40
.3

28
.3

22
.4

27
.5

44
.5

27
.5

    5


26
.7

24
.2

29
.1

32
.7

22
.0

22
.0

30
.1

    >6



23

.7
14

.9
29

.0
37

.9
21

.6
15

.3
28

.7

C
ar

eg
iv

er
 a

ge
*  (

%
)

    <30 yrs






14

.1
8.

6
23

.0
19

.9
20

.5
4.

4
3.

1

    30-39 yrs








43
.6

39
.9

51
.3

48
.2

29
.7

44
.4

33
.9

    40-49 yrs








33
.6

41
.6

19
.5

26
.2

30
.4

43
.6

49
.8

    >50 yrs






8.

7
9.

9
6.

2
5.

8
19

.4
7.

6
13

.2

C
ar

eg
iv

er
 s

ex
*  (

%
)

    Female






63

.3
61

.2
63

.1
64

.5
75

.2
56

.5
50

.5

G
eo

gr
ap

hi
c 

re
si

de
nc

e*  (
%

)

    Rural





11
.2

15
.5

9.
2

9.
8

4.
0

6.
5

1.
5

    Suburban








46
.5

56
.7

42
.7

36
.6

40
.6

45
.9

22
.8

    Urban





42
.3

27
.8

48
.1

53
.6

55
.4

47
.6

75
.7

M
D

 a
ss

es
se

d 
nu

tr
iti

on
 a

t l
as

t r
ou

tin
e

ph
ys

ic
al

    Yes (%)








69
.4

68
.3

70
.4

71
.0

73
.9

67
.1

60
.1

FP
T

: f
ed

er
al

 p
ov

er
ty

 th
re

sh
ol

d

¥ D
en

ot
es

 to
ta

l s
am

pl
e 

si
ze

 o
f 

st
ud

y 
w

hi
ch

 in
cl

ud
es

 “
ot

he
r”

 r
ac

ia
l/e

th
ni

c 
gr

ou
p 

co
m

pr
is

ed
 o

f 
Pa

ci
fi

c 
Is

la
nd

er
/M

ul
tip

le
 r

ac
e/

O
th

er
 (

n=
1,

13
9)

 th
at

 w
er

e 
in

cl
ud

ed
 in

 s
tu

dy
 b

ut
 o

m
itt

ed
 f

ro
m

 th
e 

ta
bl

e

* D
en

ot
es

 v
ar

ia
bl

es
 th

at
 d

if
fe

re
d 

si
gn

if
ic

an
tly

 (
p<

0.
05

) 
ac

ro
ss

 th
e 

ra
ci

al
/e

th
ni

c 
gr

ou
ps

 d
et

er
m

in
ed

 b
y 
χ2

 te
st

 o
r 

t t
es

t f
or

 c
on

tin
uo

us
 v

ar
ia

bl
es

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Guerrero and Chung Page 16

T
ab

le
 2

B
iv

ar
ia

te
 A

na
ly

si
s 

of
 D

ie
ta

ry
 P

ra
ct

ic
es

 b
y 

R
ac

e 
an

d 
E

th
ni

ci
ty

 o
f 

C
hi

ld
re

n 
2-

11
 Y

ea
rs

 O
ld

: C
al

if
or

ni
a 

H
ea

lth
 I

nt
er

vi
ew

 S
ur

ve
y 

20
07

 a
nd

 2
00

9

W
hi

te
 (

R
ef

er
en

t)
L

at
in

o 
(E

ng
lis

h 
In

te
rv

ie
w

)
L

at
in

o 
(S

pa
ni

sh
 I

nt
er

vi
ew

)
A

fr
ic

an
-A

m
er

ic
an

A
si

an
 (

E
ng

lis
h 

In
te

rv
ie

w
A

si
an

 (
no

n-
E

ng
lis

h 
In

te
rv

ie
w

)
p*

D
ie

ta
ry

 P
ra

ct
ic

e
(n

=7
,9

06
)

(1
,8

53
)

(n
=2

,3
32

)
(n

=6
29

)
(n

=1
,5

59
)

(n
=4

84
)

Fr
ui

t (
<

2 
se

rv
in

gs
 

ye
st

er
da

y)
 %

34
.0

36
.2

38
.9

39
.1

44
.5

67
.1

<0
.0

5*

V
eg

et
ab

le
s 

(<
2 

se
rv

in
gs

 
ye

st
er

da
y)

 %

55
.9

67
.2

71
.0

62
.1

60
.6

3
77

.9
<0

.0
5*

Fr
ui

t J
ui

ce
 (

≥2
 

se
rv

in
gs

 
ye

st
er

da
y)

 %

25
.3

42
.8

45
.3

42
.8

23
.0

27
.3

<0
.0

5*

Sw
ee

ts
 (

≥1
 

se
rv

in
gs

 
ye

st
er

da
y)

 %

75
.1

67
.4

55
.2

66
.5

72
.6

69
.8

<0
.0

5*

Su
ga

r 
sw

ee
te

ne
d 

be
ve

ra
ge

s 
%

 (
≥1

 
se

rv
in

gs
 

ye
st

er
da

y)

22
.8

37
.8

34
.1

34
.9

23
.7

23
.6

<0
.0

5*

Fa
st

 f
oo

d 
(≥

1 
se

rv
in

gs
 la

st
 

w
ee

k)
 %

65
.3

78
.2

67
.6

69
.2

68
.4

61
.3

<0
.0

5*

* p-
va

lu
e 

th
at

 d
if

fe
re

d 
si

gn
if

ic
an

tly
 (

p<
0.

05
) 

ac
ro

ss
 th

e 
ra

ci
al

/e
th

ni
c 

gr
ou

ps
 d

et
er

m
in

ed
 b

y 
χ2

 te
st

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Guerrero and Chung Page 17

T
ab

le
 3

A
dj

us
te

d 
O

dd
s 

R
at

io
s 

(9
5%

C
I)

 o
f 

C
hi

ld
 D

ie
ta

ry
 P

ra
ct

ic
es

 b
y 

R
ac

e/
E

th
ni

ci
ty

 a
nd

 L
an

gu
ag

e 
of

 C
hi

ld
re

n 
2-

11
 Y

ea
rs

 O
ld

: C
al

if
or

ni
a 

H
ea

lth
 I

nt
er

vi
ew

 

Su
rv

ey
 2

00
7 

an
d 

20
09

 (
T

ot
al

 S
am

pl
e 

Si
ze

 n
=

15
,9

02
)

C
ha

ra
ct

er
is

ti
c

F
ru

it
 (

<2
 s

er
vi

ng
s 

ye
st

er
da

y)
V

eg
et

ab
le

s 
(<

2 
se

rv
in

gs
 y

es
te

rd
ay

)
Su

ga
r-

sw
ee

te
ne

d 
B

ev
er

ag
es

 (
≥1

 
se

rv
in

gs
 y

es
te

rd
ay

)

F
ru

it
 j

ui
ce

 (
≥2

 
se

rv
in

gs
 y

es
te

rd
ay

)
Sw

ee
ts

 (
≥1

 s
er

vi
ng

s 
ye

st
er

da
y)

F
as

t 
fo

od
 (

≥1
 s

er
vi

ng
s 

la
st

 w
ee

k)

C
hi

ld
 r

ac
e/

et
hn

ic
ity

 (
R

ef
er

en
t W

hi
te

)

    Latino (English interview)





















1.

00
0.

85
-1

.1
9

1.
51

1.
28

-1
.7

9*
1.

75
1.

47
-2

.0
9*

1.
54

1.
28

-1
.8

4*
0.

81
0.

66
-0

.9
9*

1.
74

1.
46

-2
.0

8*

    Latino (non-English interview)
























0.

95
0.

77
-1

.1
9

1.
47

1.
17

-1
.8

6*
1.

34
1.

03
-1

.7
5*

1.
29

1.
02

-1
.6

2*
0.

56
0.

44
-0

.7
2*

1.
48

1.
16

-1
.9

1*

    African-American














1.
11

0.
86

-1
.4

3
1.

26
0.

99
-1

.6
1

1.
48

1.
13

-1
.9

3*
1.

61
1.

25
-2

.0
8*

0.
82

0.
63

-1
.0

7
1.

15
0.

89
-1

.4
8

    Asian (English interview)





















1.

69
1.

41
-2

.0
3*

1.
20

1.
01

-1
.4

3*
1.

14
0.

96
-1

.3
8

0.
99

0.
80

-1
.2

4
0.

85
0.

69
-1

.0
2

1.
22

1.
03

-1
.4

6*

    Asian (non-English interview)
























3.

04
2.

00
-4

.6
2*

2.
09

1.
23

-3
.5

7*
0.

69
0.

39
-1

.2
1

0.
77

0.
48

-1
.2

4
0.

91
0.

56
-1

.4
7

0.
91

0.
45

-1
.8

1

C
ar

eg
iv

er
 e

du
ca

tio
n 

(R
ef

er
en

t <
hi

gh
 

sc
ho

ol
 d

eg
re

e)

    High school graduate

















0.
81

0.
63

-1
.0

5
0.

85
0.

67
-1

.0
7

1.
12

0.
87

-1
.4

7
1.

01
0.

82
-1

.2
6

1.
23

0.
97

-1
.5

5
1.

63
1.

31
-2

.0
0*

    At least some college















0.

71
0.

54
-0

.9
3*

0.
68

0.
54

-0
.8

7*
0.

87
0.

65
-1

.1
4

0.
93

0.
75

-1
.1

5
1.

26
0.

99
-1

.5
9

1.
63

1.
27

-2
.0

8*

    Bachelor's degree














0.
72

0.
53

-0
.9

5*
0.

69
0.

55
-0

.8
7*

0.
85

0.
65

-1
.1

6
0.

71
0.

56
-0

.8
9*

1.
25

0.
97

-1
.6

3
1.

51
1.

21
-1

.8
9*

    Master's degree or higher




















0.
49

0.
36

-0
.6

7*
0.

56
0.

44
-0

.7
2*

0.
68

0.
50

-0
.9

3*
0.

63
0.

48
-0

.8
3*

1.
28

0.
97

-1
.7

0
1.

10
0.

87
-1

.3
9

In
co

m
e 

(R
ef

er
en

t ≥
50

0%
 F

PT
)

    0-99% FPT








1.
02

0.
81

-1
.2

7
1.

00
0.

78
-1

.2
8

1.
32

1.
06

-1
.6

5*
1.

76
1.

42
-2

.1
9*

0.
78

0.
63

-0
.9

7*
0.

88
0.

69
-1

.1
0

    100-199% FPT











1.
06

0.
88

-1
.2

9
0.

88
0.

75
-1

.0
6

1.
41

1.
15

-1
.7

0*
1.

47
1.

21
-1

.7
7*

0.
98

0.
79

-1
.1

9
1.

06
0.

87
-1

.2
8

    200-299% FPT











1.
14

0.
95

-1
.3

7
0.

90
0.

75
-1

.0
8

1.
38

1.
16

-1
.6

5*
1.

17
0.

94
-1

.4
6

0.
83

0.
70

-0
.9

9*
1.

29
1.

08
-1

.5
6*

    300-399% FPT











1.
16

0.
97

-1
.3

8
0.

99
0.

85
-1

.1
5

1.
04

0.
86

-1
.2

4
1.

28
1.

03
-1

.5
9*

0.
92

0.
76

-1
.0

9
1.

43
1.

19
-1

.7
2*

    400-499% FPT











1.
13

0.
93

-1
.3

7
0.

99
0.

78
-1

.2
8

1.
14

0.
97

-1
.3

4
1.

07
0.

86
-1

.3
2

0.
89

0.
75

-1
.0

7
1.

34
1.

12
-1

.6
1*

M
D

 a
ss

es
se

d 
ch

ild
's

 n
ut

ri
tio

n 
at

 la
st

 
vi

si
t

    Yes



0.

85
0.

75
-0

.9
5*

0.
80

0.
68

-0
.9

2*
0.

87
0.

76
-1

.0
1

0.
97

0.
84

-1
.1

2
1.

04
0.

92
-1

.1
8

0.
97

0.
87

-1
.0

9

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Guerrero and Chung Page 18
A

na
ly

se
s 

ad
ju

st
ed

 f
or

 c
hi

ld
 a

ge
, c

hi
ld

 s
ex

, c
hi

ld
 B

M
I,

 s
in

gl
e-

pa
re

nt
 h

ou
se

ho
ld

 s
ta

tu
s,

 h
ou

se
ho

ld
 s

iz
e,

 g
eo

gr
ap

hy
, c

ar
eg

iv
er

 a
ge

, a
nd

 c
ar

eg
iv

er
 s

ex
, a

nd
 s

ur
ve

y 
ye

ar

FP
T

: f
ed

er
al

 p
ov

er
ty

 th
re

sh
ol

d

* p-
va

lu
e 

le
ss

 th
an

 0
.0

5

J Acad Nutr Diet. Author manuscript; available in PMC 2017 March 01.




