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Big Boys and Little Girls:

Gender, Acculturation, and Weight Among Young Children of Immigrants
ABSTRACT
Prior research has consistently found a negative association between immigrant health and
acculturation, so it is surprising that research has yet to show a clear association between children’s
weight and parental acculturation. We theorize that social isolation shelters children of immigrants
from the U.S. obesigenic environment, but this protective effect may be offset by immigrant parents’
limited capacity to identify and manage this health risk in the United States. We further theorize that
these factors are likely to affect boys more than girls. To test these ideas, we analyzed data from the
Early Childhood Longitudinal Study Kindergarten Cohort (N = 20,147 children). Having a parent who
grew up abroad was used as an indicator of foreign place of socialization, and having parents with low
English proficiency was used as an indicator of social isolation. Consistent with our hypotheses, boys
whose parents were raised outside the United States weighed more and gained weight faster than any
other group, including children of natives and girls in immigrant families. But within this group of boys,
sons of non-English-speaking parents gained weight more slowly than sons of English-speaking parents.
The results thus suggest that two dimensions of low acculturation—foreign place of socialization and
social isolation-- affect children’s weight gain in opposite directions and are more important for boys

than girls.



Big Boys and Little Girls:
Gender, Acculturation, and Weight Among Young Children of Immigrants
Introduction

Research consistently demonstrates that newly-arrived immigrants enjoy better health than
similar natives, and that immigrants’ health advantage deteriorates with increasing duration in the
United States and greater levels of acculturation (e.g., Cho et al. 2004; Hummer et al. 2007; Landale,
Oropesa, and Gorman 2000; Rumbaut and Weeks, 1989; Martin, Hamilton and Sutton 2006). The
standard understanding of immigrant health credits traditional cultural practices and positive health
selection for immigrant’s initial good health and blames exposure to American society for their
subsequent decline in health. However, these ideas are inconsistent with a growing body of evidence
showing no clear association between children’s weight and parental acculturation. This is surprising,
especially since obesity is more common in the United States than in many sending countries (Van Hook
and Balistreri 2007), and acculturation is widely thought to be associated with precisely the health
behaviors that lead to obesity, that is, a high-calorie diet and sedentary activity.

To help explain this anomaly, we demonstrate that it is important to distinguish between two
dimensions of acculturation: place of socialization and level of social integration in the host society. The
health assimilation model focuses primarily on the level of social isolation versus integration of
immigrants but neglects the influence of foreign place of socialization, defined here by whether parents
moved to the U.S. after childhood. Many immigrants originate from less developed countries with
different health risks and much lower levels of obesity than in the United States. Socialization in these
places might reduce immigrants’ ability to identify and stave off the risk of overweight among children.
For example, immigrants who grew up in these contexts may be less aware or cognizant of the risks of
obesity, engage in child feeding practices that overlook or encourage overeating, and fail to provide

opportunities for their children to participate in sports and other activities. Consistent with these ideas,



our findings suggest that foreign place of socialization influences children’s weight in the opposite
direction as social isolation.

Gender differences also help explain the non-existent association between parental
acculturation and children’s weight. Just as place of socialization may affect parent’s ability to manage
health risks, it may also influence how parents treat their sons versus daughters. Immigration and
acculturation are highly gendered processes (Curran et al. 2006; Hagan 1998; Hondagneu-Sotelo 1994).
Gender roles and hierarchies are likely to be more patriarchal in sending countries, and these tendencies
may be reinforced following immigration (Parrado and Flippen 2005). For example, immigrant parents
may be slower to recognize the risks of obesity for their sons than their daughters. Also, immigrant girls
often experience much more parental control and supervision, while boys are allowed more privileges at
home and freedom outside the home (Suarez-Orozco and Qin 2006). As we show, these differences

have profound implications for health among the sons and daughters of immigrants.

Prior Research on Children’s Weight

Using the guidelines for children provided by the Center for Disease Control, we define the term
“overweight” as having a body mass index (BMI) at or exceeding the 95" percentile within age- and
gender-specific groupings (of a standard population of children taken from the 1970s and ‘80s), and “at-
risk-for-overweight” as between the 85" and 95" percentiles. In the United States, the prevalence of
overweight and at-risk-for-overweight children has quadrupled over the past 25 years (National Center
for Health Statistics 2006), and the most recent estimates suggest that 36.2% of 6-11 year olds are either
overweight or at-risk and 18.8% of this group is overweight.

Because of its direct linkages to health behaviors and the wider food environment, overweight is
a pertinent health outcome for assessing how acculturation may be linked to health. The basic idea,

termed the negative health assimilation hypothesis, is that unfavorable health trajectories result from a



cultural change involving either the erosion of protective social environments among immigrants, or the
adoption of American risk behaviors that place health at greater jeopardy, or both. Applied to weight,
exposure to the American environment and greater levels of acculturation are thought to be associated
with less-healthy diets, sedentary activity, and obesity (Blumenthal 2002; Carter 2002; Fried and Nestle
2002). This basic idea is backed up by research suggesting that the likelihood of being overweight or
obese increases with the time in the United States among adult immigrants (Antecol and Bedard 2006),
and is higher among native-born than foreign-born adolescents (Popkin and Udry 1998). Another study
of adolescents found that immigrants would weigh more if they were more acculturated (Gordon-Larsen
et al. 2003).

However, irregularities in the research findings on weight among immigrant and native children
cast doubt on the idea that acculturation uniformly increases the likelihood of being overweight.
Among Mexican-origin adolescents, Gordon-Larsen and colleagues (2003) fail to find a significant
positive relationship between generational status and overweight. Most studies of young children have
examined the association of parental acculturation and parental generation with children’s weight
because parents control young children’s activities and diet. Among pre-adolescent Hispanic children,
children of immigrants weigh more than children of natives (Baker, Balistreri, and Van Hook 2009;
Balistreri and Van Hook forthcoming), particularly among boys (Van Hook, Baker, and Altman 2009).
Similarly, a recent study found that U.S. children of immigrants, particularly Hispanic children of
immigrants, are less likely to engage in vigorous physical activity than children of natives (Singh et al.
2008). Finally, a review of studies on dietary acculturation showed no clear positive associations
between children’s diets and indicators of parental acculturation (Arredondo et al. 2006).

Another perplexing finding is that Asian and Hispanic boys tend to weigh more than girls. Using
a sample of children from the NHANES, Ogden and colleagues (2006) found that 27 percent of boys

compared with 20 percent of girls ages 6-11 of Mexican descent (largely first and second generation



immigrants) were overweight in 1999-00 (Ogden et al. 2006). Using data from the Add Health and
NHANES surveys, Popkin and Udry (1998) found that Hispanic immigrant adolescent boys were more
likely to be overweight or at-risk-for-overweight than girls (26% vs. 23%). This study also found that,
regardless of generational status, Asian boys were more likely to be overweight or at-risk than Asian
girls. This is highly unusual given that prior research almost invariably finds that females are at higher
risk of overweight than males, including among Hispanic, black, and non-Hispanic white adolescents
(Gordon-Larsen et al. 2004), immigrant adults in the United States (Antecol and Bedard 2006; Kahn,
Sobal, and Martorell 1997; Sundquist and Winkleby 2000), adults in both more and less economically
developed countries (Case and Menendez 2006; Monterio et al. 2004; Yach, Stuckler, and Brownell
2006), and children in Mexico (Hernandez et al. 2003; Leatherman and Goodman 2005; Martorell et al.
2000).

We seek to explain these surprising results by distinguishing between two aspects of parental
acculturation. Whereas parent’s place of socialization is likely to influence their ability to identify and
manage the risk of obesity, parents’ level of social isolation is related to their exposure to the U.S.
obesigenic environment. We theorize that these have opposite effects on children’s weight and are

more important for boys than girls.

Place of Socialization, Gender, and Weight

Parents who were socialized in a different culture may be less effective at protecting their
children from health risks like overweight than other parents because they are less aware of the risks
and opportunities available to their children in the United States. In general, socialization in childhood
influences life-long lifestyle patterns, beliefs, and values. Childhood is a critical period during which
ideas about gender and health are formed. Children learn gender roles by age 6 (Kohlberg 1966).

Further intensification of gender ideologies carries on into middle childhood (Maccoby 1998) and



adolescence as these represent important periods in creating a self identity (Erikson 1968). It is likely
that lifelong dietary preferences and behaviors are also formed in childhood. Obesity in middle
childhood and adolescence tracks strongly into adulthood (Whitaker et al. 1997). It is probably not an
accident that food companies deliberately target children in order to secure life-long brand loyalties
(Nestle 2000).

Immigrants who were raised abroad may be unfamiliar with U.S. foods and grocery stores,
unaware of the health risks of American junk food, and uninformed about opportunities for their
children to participate in sports and other after-school activities (Van Hook, Baker, and Altman 2009). In
addition, many immigrants originate from countries in which food insecurity and under-nutrition pose
significant health risks to children and overweight is much less prevalent than in the United States (Van
Hook and Balistreri 2007; Popkin and Doak 1998), so they may be unaccustomed to protecting their
children from overeating. Parents who were raised outside the United States may even have different
perceptions of what a healthy weight is for children. This is backed by research showing that
socioeconomic status (SES) tends to be associated with overweight among women in less-developed
countries (Monteiro et al. 2004), and in Mexico, children’s weight increases with mother’s education
(Hernandez et al. 2003). Most likely, the positive SES gradient in less developed countries owes to group
differences in requirements for physical activity in daily living and food availability (Monteiro et al.
2004), but attitudes about overweight may also underlie this pattern. In environments in which food
sources are less secure (such as in some less-developed countries), overweight can be a marker of
status, or at least is not perceived as unhealthy. Parents with the means may therefore use their
resources to indulge their children (Doak et al. 2005), which some argue has been occurring among
middle-class parents in Mexico (Melgar-Quinonez and Kaiser 2004). Immigrants may bring such

inclinations with them to the United States.



These ideas are further supported by research on immigrant families in the United States
suggesting that less acculturated parents are less likely to classify their overweight children, especially
sons, as overweight compared to more acculturated or native parents (Ariza et al. 2004; Maynard et al.
2003; Olvera et al. 2005). In addition, recently-published research suggests that less-acculturated
immigrant families themselves may operate in ways that promote a “food culture” that leads to
overweight. A study on Hispanics found that less acculturated Hispanic parents in the U.S. were more
likely to encourage their children to eat more or “clean their plates” (Arredondo et al. 2006). Another
study found that child-led snacking is common among Mexican-American preschool aged children living
in the U.S. (Kaiser et al. 2001). This may link back to patterns established in origin countries. A study
examining rural Mexican children in Mexico found that children were largely responsible for structuring
and choosing the foods they ate (Garcia, Kaiser, and Dewey 1990).

Moreover, immigrant parents who were socialized abroad may be particularly likely to indulge
boys. Hispanic parents tend to be more permissive and indulgent regarding behavior within the home
than other groups (Halgunseth et al. 2006), and are more likely to grant greater freedom and higher
status to boys (Martinez 1999). Qualitative research on Asian and West Indies parents similarly find that
boys tend to be valued more and hold a higher status relative to girls and, therefore are more likely to
be indulged (Kim and Wong 2002; Waters 1999). Preference for boys may originate from immigrants’
cultures of origin. All of the top ten immigrant sending countries to the U.S. in 2004 (USDHS 2006) were
ranked much lower on the gender empowerment measure (a commonly used measure created by the
UNDP (1995) that focuses on women's economic, political, and professional participation relative to
men) than the U.S. Most immigrant sending countries are ranked in the 40s and 50s while the U.S. is
raked 15" globally (UNDP 2008). Although little is known about gender-specific feeding practices among

immigrant parents, it seems plausible that immigrant parents, particularly those who were socialized



abroad, may treat sons differently than daughters in ways that lead to especially high levels of

overweight among boys.

Social Isolation, Gender, and Weight

Although we theorize that one dimension of low acculturation—socialization outside the United
States—is related to a higher likelihood of being overweight, another dimension is likely to be associated
with lower levels of overweight, just as hypothesized in the health assimilation model. Children of less
acculturated parents, particularly those whose parents do not speak English, may be sheltered from
messages and norms that contribute to obesity in the United States. We refer to this aspect of
acculturation as social isolation when indicators of acculturation like English proficiency are low and
social integration when they are high.

When immigrants come to the United States, they enter an environment in which they and their
children are inundated with advertisements and opportunities to purchase food that is of low nutritional
quality. For example, a study conducted by the Kaiser Family Foundation found that children ages 2-7
view an average of twelve television commercials for food each day and children ages 8-12 view nearly
twice as many (Ganz et al. 2007). Contact with American peers is also important. Children (especially
those who are culturally different) often desperately want to fit in with their peers with respect to
clothing, language, and even food. This theme appears in a recent memoir of a Vietnamese immigrant
(Nguyen 2007). However, isolation within ethnic communities and households may protect immigrant
children from these influences by reducing exposure to American advertising and media, creating
markets for ethnic foods, and reducing children’s desire to fit in by seeking American foods.

Of course, language barriers also block messages about health and nutrition. For example, a
Canada-based team of public health specialists conducted a major review of interventions designed to

reduce overweight among children and found that none were aimed at children of immigrants (Flynn et



al 2006). In the face of language barriers, non-English-speaking parents may not obtain accurate or
complete information from doctors or teachers. Children of non-English-speaking parents (who usually
learn English faster than their parents) often act as “language brokers”, interpreting for their parents in
meetings with doctors, teachers, and others. But health officials worry about the quality of information
that children translate to their parents in a medical setting (Morales and Hanson 2005). Thus, it is
possible that social integration may expose parents to messages that increase the risk of obesity but also
educates them about those risks. On balance, however, social integration is still likely to be related to
higher levels of overweight among children since public health messages about diet and exercise are
dwarfed by those selling junk food in the United States (Nestle 2000).

Just as parents’ place of socialization can have different effects for boys versus girls, so can
social integration. Since immigrant parents tend to grant more freedom to boys than girls, social
integration may be especially detrimental for boys. Research examining immigrant families has
consistently found that immigrant parents place more restrictions on their daughters compared to their
sons. Daughters are often not allowed to go to parties, spend time with friends after school or
participate in after-school programs, while sons are given more freedom to choose their activities
(Halgunseth et al. 2006; Bulcroft et al. 1996; Portes and Rumbaut 2001; Suarez-Orozco and Qin 2006;
Dion and Dion 2001). Interestingly, these findings cut across ethnic groups, receiving regions, and time
(Sudrez-Orozco and Qin 2006). In addition, immigrants’ daughters may be more restricted than sons
due to additional family obligations. Children in immigrant families bear greater household
responsibilities due to less parental time at home and parents' lack of English proficiency (Suarez-Orozco
and Qin 2006; Hondagneau-Sotelo 1994). Female family members disproportionately bear the brunt of
these burdens with daughters receiving more responsibilities and more difficult responsibilities than

sons (Valenzuela 1999).

10



These gendered parenting practices may be accentuated by perceptions of threat in the United
States. Dion and Dion (2001) note that gender-related socialization is especially prevalent if parents'
perceive the host society's culture as threatening their own. Portes and Rumbaunt (2001) examine
immigrant parents of adolescents and find that they often associated becoming Americanized as
negative, with 80 percent of their sample stating that they were worried that their children were
receiving negative influences from their school. This finding cut across ethnic groups (including
European immigrant parents) and socioeconomic status, suggesting that nearly all immigrant parents
perceive that the American environment poses threats to their children. In addition, girls (and women)
are often considered the “keepers of culture,” and hence are more likely to be monitored and
enculturated in an attempt to preserve the immigrants' culture in American society (Billson 1995). This
focus on preserving culture and avoiding threats leads some immigrant parents to be even stricter with
their daughters than they would have been in their country of origin (Suarez-Orozco and Qin 2006).
This idea is supported by evidence showing that girls have a stronger ethnic identity that incorporates
their parents' country of origin and are more likely to continue speaking their parents’ native tongue
compared to boys (Portes and Rumbaut 2001; Dion and Dion 2001; Yip and Fuligni 2002; Qin-Hilliard
2003).

Heavy parental monitoring tends to keep girls away from the lure of the street and focused on
other activities (Suarez-Orozco and Qin 2006). For example, immigrant girls engage in less risky
behaviors and outperform boys educationally. Portes and Rumbaut (2001) examined second generation
youths from various Hispanic, Asian, and Caribbean backgrounds and found that boys were less
engaged, had lower grades, showed less effort, and had lower education and occupational goals.
Similarly, health research has found that the effect of acculturation on health behaviors differs by
gender. In these studies, lower acculturation had a much stronger protective effect for Latina women

compared to men on health behaviors such as drinking, smoking, and illicit drug use (Lara et al. 2005).
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Overall, these ideas suggest that gendered parenting practices such as described above may
lead to slower rates of social integration and beneficial outcomes for girls compared to boys. These
gender differences are likely to grow as children approach adolescence. Among Asians and Hispanics,
patterns of socialization change as children grow older. Specifically, when children reach the “age of
reason”, at about 6 years old, children are given greater responsibilities. These responsibilities are often
gender specific, and gender socialization becomes increasingly more pronounced (Halgunseth et al.

2006; Kim and Wong 2002).

The Present Study

To assess these ideas, we analyzed data from the Kindergarten Cohort of the Early Childhood
Longitudinal Study (ECLS-K), a longitudinal survey of children followed from kindergarten through fifth
grade. The arguments outlined above lead to two hypotheses, which we call the “place of socialization
hypothesis” and the “social isolation hypothesis”.

The place of socialization hypothesis points to immigrant parents’ lack of experience with the
health risks in the U.S. environment in general, and with overweight among children in particular, as
contributing to children’s weight gain. According to this idea, we would expect children with parents
who grew up outside the United States to be the heaviest in kindergarten and to gain weight the fastest
during elementary school. In addition, the greater status given to boys could result in heavier sons of
immigrants who were socialized abroad compared to daughters. To test these ideas, we compare
children by the generational status and age at arrival of their parents. Immigrant parents who arrived in
the US in adolescence or adulthood are classified as the “1.0 generation”, while those who moved to the
United States as children are the “1.5 generation”. Children of the 1.0 and 1.5 generations are both

compared to the children of natives.

12



The social isolation hypothesis suggests that the threats to children’s health come from outside
the home and are due to greater exposure to and adoption of American lifestyles. Therefore, indicators
of social integration, especially English language usage and proficiency, would be expected to be
positively associated with weight. Given the greater enculturation of girls compared to boys, we would
further expect this relationship to be stronger for boys than girls among the children of immigrants.

As implied by our discussion above, both hypotheses could be supported simultaneously. If
different indicators of acculturation affect children’s weight differently, this could help explain why prior
research has not found a strong or consistent relationship between acculturation and the prevalence of
overweight in children. To assess this possibility, we examine the effects of social isolation separately by
parent’s generational status. For example, if sons of the 1.0 weighed more than sons of the 1.5
generation or sons of natives, this would support the place of socialization hypothesis. And, if sons of
English-speaking immigrants weighed the most or gained the most weight within the 1.0 generation, this

would support the social isolation hypothesis as well.

METHODS
Data and Sample

Data from the Early Childhood Longitudinal Study Kindergarten Class of 1998-99 (ECLS-K) was
used. Conducted by the National Center for Education Statistics, the ECLS-K followed a nationally
representative sample of roughly 21,000 children from kindergarten through fifth grade (1998-1999
through 2003—-2004 school years). The survey collected information on the children from parents,
teachers, and school administrators. A unique feature of the ECLS-K is that it oversampled Hispanic and
Asian children. The ECLS staff also interviewed parents who spoke languages other than English by

translating the parent questionnaire into Spanish, Chinese, Lakota, and Hmong.
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Like many longitudinal data collections, the ECLS-K has some missing values®. Of the 99,083
child year records available contributed by 20,147 children, 19% of the child year records were missing
on height and weight assessment, 17% were missing on key information on parent’s nativity status, and
14% were missing on parental English proficiency, for a total of 35% of person year records missing on
key information. These data are assumed to be missing at random (MAR), hence multiple imputation is
an appropriate method for handling missing values (Acock 2005). Five datasets were created and
analyzed using the MIM command in STATA 9.0. Values for variables with missing information were not
generated for children who were ineligible to participate in that wave. Results from the multiply
imputed data were compared to results from the non-imputed data and were similar, further suggesting
the data are MAR. The analytic sample excludes Native American children, Pacific Islander children, and
children of two or more races who were not of Hispanic descent. For the multivariate analyses, each
child can contribute up to six measurements of BMI resulting in multiple records per child.

Measures

BMI. Height and weight measures were collected from the children during the spring and fall of
kindergarten and first grade, and during the fall of third and fifth grades, resulting in up to six BMI
measurements per child. For the descriptive analyses, children were classified as “overweight” if they
had a body mass index (BMI) at or exceeding the 95t percentile within age- and gender-specific
groupings and “at-risk-for-overweight” as between the 85" and 95" percentiles (Kuczmarski, Ogden,

and Guo 2000). In kindergarten, 28 percent of boys and 26 percent of girls were classified as overweight

! Early childhood represents a relatively mobile time in a child's life. Following all movers in the original fall

kindergarten sample was deemed too expensive and difficult to accomplish. As such, a sampling frame was
developed to follow only a sub-sample of movers. In order to obtain an adequate depiction of language minority
students, children who were classified as such were oversampled in the mover sub-sample. Fortunately for our
interests this includes many of the children in immigrant families. For a more detail discussion of the ECLS-K
methodology see Tourangeau, Le, and Nord 2005.
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or at-risk-for-overweight®. Although raw BMI has been recommended for assessing changes in
adiposity among children (Cole et al 2000), percentile BMI was used because the purpose of the study is
to compare girls and boys, and percentile BMI adjusts for gender differences in children’s development.

Generational Status/Place of socialization. Children with at least one foreign-born parent were
classified as the children of immigrants and the remaining were classified as children of natives
(Hernandez and Charney 1998). Although somewhat controversial, children born in Puerto Rico or with
Puerto Rican-born parents were treated as children of immigrants because, as migrants, they may
undergo the same kind of cultural change as immigrants.

Because childhood is a critical socialization period, immigration scholars commonly distinguish
between those who arrived before adolescence (about age 12) and were socialized primarily in the
United States (the 1.5 generation) and those who arrived at older ages and were socialized primarily in
their country of origin (the 1.0 generation) (e.g., Rumbaut 1994; Portes and Rumbaut 2000). Therefore,
children of immigrants were subdivided into two groups: children of the 1.0 generation (children of
parents who arrived in the United States at age 12 or after), and children of the 1.5 generation (children
of parents who arrived between ages 0 and 11). Among those with one foreign-born parent,
information on age-at-arrival came from the interview with the immigrant parent. For children with two
foreign-born parents, information on age at arrival came from the mother’s interview. No distinctions
were made between foreign-born and U.S.—born children because so few (271) were born abroad.

Social Isolation/Integration. Parental English proficiency was used as a proxy for social
integration. English language use is the most commonly used indicator of acculturation in studies of
immigrant incorporation in the health (Arcia et al. 2001) and family literature (Blank and Torrecilha

1998; Burr and Mutchler 1993a; Burr and Mutchler 1993b; Kamo and Zhou 1994). Speaking one’s native

! These figures are similar to estimates of based on the NHANES (pooled 1999/00, 2001/02, 2003/04, and
2005/06 surveys). Among five-year-olds in the NHANES, 30 percent of boys and 26 percent of girls were classified
as overweight or at-risk.
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language at home is an important dimension of ethnic cultural identification and maintenance (Bean
and Stevens 2003) and may reflect attachment to and active maintenance of cultural norms in the host
society. In the fall Kindergarten wave, parents were asked to assess their ability to speak, read, write,
and understand someone speaking English using a likert scale ranging from 1 (very well) to 4 (not well at
all). These three measures were then reverse coded, averaged, and centered to create a parental
English proficiency scale.

Control variables. Control variables included the child’s birth weight (in pounds, centered);
family structure (child lives with two biological parents versus other family arrangement); maternal
employment (dichotomous variable 1=mother works 35 hours or more per week O=otherwise); child’s
general health status as reported by a parent (measured on a scale of five from 1 = excellent to 5 = poor,
centered); number of siblings (ranging from 0 to 14, centered); mother’s age (in years, centered); and
family socioeconomic status, a standardized scale based on up to five measures of SES (each parent’s
education and occupational prestige score and household income, centered). Race and ethnicity
controls are also employed using three dichotomous variables (black, Hispanic, Asian, with whites as the
reference group). In supplementary analyses, we also controlled for parental country of origin
(distinguishing among the ten largest sending countries versus all others). See table 1 for descriptive
statistics on all measures in the model for the analytic sample; all means in the table are shown in their
uncentered form with the exception of socioeconomic status.

[Table 1 here]
Analysis

Growth curve modeling techniques were used to assess the associations of gender and
generation on BMI from kindergarten through fifth grade, and, among children of immigrants, the
influence of gender and language. Growth curve models are well suited for modeling baseline levels and

the direction and magnitude of change in a developmental outcome measure such as BMI (Heo et al
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2003). The models simultaneously estimated effects for Level-1 units (the multiple observations for
each child across age) and Level-2 units (the children). The Level-1 model fitted BMI as a function of age
across the observations for each child and the Level-2 model fitted the Level-1 intercepts and
coefficients across all individuals as a function of children’s fixed characteristics. The first equation
estimates the associations of child-level factors with the children’s baseline BMI in kindergarten (the
“intercept” model), while the second equation estimates their associations with growth in BMI (the
“slope” model). A second growth curve model was estimated for children of immigrants only. Both
models included all the control variables as well as an indicator of acculturation (generation or language)
and the interaction between acculturation and gender. Our preliminary analysis indicated that the
interaction between language and gender was significant only for children of the 1.0 generation, so we
ultimately estimated these models separately by generation. To help interpret the interaction effects,
graphs were used to display predicted kindergarten weight and annual weight gain by acculturation and
gender.
RESULTS
Descriptive Analysis

Consistent with the place of socialization hypothesis, sons of immigrants, especially boys whose
parent(s) moved to the U.S. as adolescents or adults, weigh significantly more than sons of natives
(Table 2). That s, boys with 1.0 generation parents are the most likely to be overweight or at-risk for
overweight, boys with native parents are the least likely, and boys with 1.5 generation parents tend to
fall in between (i.e., they do not weigh significantly more than sons of natives). By contrast,
generational status is not associated with kindergarten weight status among girls. Also consistent with
both hypotheses, gender differences in kindergarten weight are significant for children of the 1.0

generation and 1.5 generation, and tend to be greatest for children of the 1.0 generation when
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examining the more serious “overweight” category. There are no significant gender differences among
children of natives.
[TABLE 2 ABOUT HERE)

Examining change from kindergarten to fifth grade, we find that for all groups (boys and girls of
all generational groups), overweight and at-risk-for-overweight increases with grade. But boys tend to
gain weight faster than girls, particularly among children of the 1.0 and 1.5 generations. Thus, gender
differences in overweight and at-risk-for-overweight widen the most for children of the 1.0 and 1.5
generations and remain small and non-significant among children of natives.

Overall, the descriptive results strongly suggest that gender moderates the association between
generational status and weight. Sons of immigrants appear to be at the greater risk for overweight in
kindergarten and rapid weight gain during elementary school, while daughters of immigrants weigh
about the same as daughters of natives at all grade levels. But these patterns may be attributable to
differences in children’s health and family characteristics. For example, children of immigrants may be
more likely to be overweight because they are more likely to be poor (Van Hook, Brown, and Kwenda

2004). To assess this possibility, we turn next to the multivariate analyses.

Multivariate Models

We estimate a growth curve model to assess the association of gender and parents’ place of
socialization with percentile BMI (in kindergarten and monthly gain) net of race/ethnicity,
socioeconomic status, health, birth weight, mother's employment, family structure, mother’s age, and
number of siblings (Table 3, Model 1). We exclude health, mother’s employment, mother’s age, number
of siblings, and family structure from the growth equation since they are not significant predictors of
weight gain. Consistent with prior research (Ogden et al. 2006), we find that non-Hispanic black and

Hispanic children weigh more in kindergarten (i.e., have significantly higher baseline percentile BMI)
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than non-Hispanic white children, while Asian children weigh less. Non-Hispanic blacks also gain weight
faster than non-Hispanic whites. Mother's full-time employment is associated with higher kindergarten
weight. Socioeconomic status is negatively associated with kindergarten weight (this is marginally
significant) and weight gain. Birth weight is associated with higher kindergarten weight but slower
growth. Finally, number of siblings is associated with lower kindergarten weight.

To test the hypothesized ideas about place of socialization and gender, we include interaction
terms between gender and generation in the model, thus allowing the estimated relationship of
generational status with weight to vary by gender. These interaction terms are significant as predictors
of both kindergarten weight and weight gain. To help interpret the interaction effects, we generate
predicted values of kindergarten percentile BMI (Figure 1a) and annual gain in percentile BMI (Figure 1b)
by generational status and gender.

[FIGURES 1a AND 1b ABOUT HERE]

Consistent with our descriptive findings and the place of socialization hypothesis, generational
status is negatively associated with kindergarten weight among boys (Figure 1a). Sons of the 1.0
generation are significantly heavier than sons of natives (b=4.96, p < 0.001). Sons of the 1.5 generation
are also marginally significantly heavier than sons of natives (b=3.14, p < 0.10), but their coefficient is
smaller than for sons of the 1.0 generation. We find similar patterns for weight gain. Boys in immigrant
families gain significantly more weight than girls in immigrant families, particularly among children of
the 1.0 generation, and sons of the 1.0 generation gain significantly more weight than sons of natives
(Figure 1b). Among girls, it appears that children of natives may gain more weight than children of
immigrants (the opposite pattern from boys), but this association is not significant. Overall, gender
differences in kindergarten and over time are greatest for children of the 1.0 generation, lower for

children of the 1.5 generation, and smallest for children of natives
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To check the robustness of these results, we re-estimated the models separately by broad
race/ethnic groups (Hispanics, Asians, Blacks, and non-Hispanic whites). Although the significance levels
vary across models (as one would expect given variations in sample sizes), the pattern was consistent
across groups. For all groups, boys tend to weigh more and gain more weight than girls, particularly
among children whose parents were socialized abroad.

Overall, the results of the growth curve analysis are consistent with the descriptive results and
the place of socialization hypothesis. Sons of the 1.0 generation begin kindergarten heavier and gain
weight faster than daughters of any generation and boys in native families. Our second hypothesis
addresses the potentially opposite role of another indicator of low acculturation, social isolation, which
we tap into with an indicator of parental English proficiency. Including this term in the model (Model 2)
reduces the strength of the baseline coefficients for all children of immigrants. Nevertheless, the results
still indicate that sons of the 1.0 generation are significantly heaver and gain weight faster than sons of
natives. English proficiency itself is associated with lower weight in kindergarten (contrary to the social
isolation hypothesis), but is weakly (and not significantly) associated faster weight gain (somewhat
consistent with the social isolation hypothesis). The weak support for the social isolation hypothesis
may derive from the fact that English proficiency is highly correlated with generational status. Including
both terms in the model introduces a lot of collinearity.

To better assess the association of English with children’s weight while holding constant
generational status, we estimate growth curve models for children of immigrants only, both generations
together and then separately for the children of the 1.0 and 1.5 generations. To further test our gender
hypothesis, we include interaction terms between gender and English proficiency. The results are
displayed in Table 4. In a supplementary analysis, we also control for parental country of origin and
obtain nearly identical results as shown in Table 4. Consistent with results from the full sample, parents’

English proficiency (main effect) is associated with lower kindergarten weight but faster growth for all
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children of immigrants. In addition, the gender interaction is significant for predicting kindergarten
weight but only marginally significant for predicting weight gain. These patterns by English proficiency
and gender are largely driven by children of the 1.0 generation. For these children (but not the children
of the 1.5 generation) both the main effect and gender interaction with English proficiency are
significant for baseline and growth. Figure 2 displays the predicted kindergarten weight (Figure 2a) and
annual growth (Figure 2b) for three parental English proficiency levels by gender for children of the 1.0
generation only. High proficiency is defined as one standard deviation above the mean, average is the
mean, and low is one standard deviation below the mean. We do not display the results for the 1.5
generation because the relationship between parental English language proficiency and weight are not
significant.

As expected by both hypotheses, the influence of acculturation (whether indicated by
generation or language) is much stronger for boys than girls (Figures 2a and 2b). English proficiency is
not related to either kindergarten weight or weight gain for girls (this was tested by switching girls to the
reference category). For boys, support for the social isolation hypothesis is mixed. The hypothesis is not
supported for kindergarten-aged children; boys whose parents who are the least proficient in English
weigh the most in kindergarten (Figure 2a). But the social isolation hypothesis is supported in the case
of weight gain. Boys whose parents are highly proficient in English gain more weight than boys whose
parents have low English proficiency (Figure 2b). Comparing the growth trajectories among sons of the
1.0 generation, we see that boys with English-proficient parents start out weighing less in kindergarten,
but catch up to their peers with non-English-proficient parents by fifth grade (see Figure 3). This is
consistent with the idea that sons of parents who are socially isolated tend to gain weight more slowly

than boys whose parents are socially integrated in American society.
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DISCUSSION

In 2008 the Census Bureau made headlines when it announced that by the year 2050 the United
States was expected to be a minority majority country, with 54% of the population belonging to a
racial/ethnic minority group. The groups projected to increase the most, Hispanics and Asians, are
currently dominated by immigrants. The large volume of migration to the U.S., coupled with the fact
that immigrants have higher fertility than natives, calls for a better understanding of the health of
children of immigrants (U.S. Census 2008). One particularly important health indicator for children is
weight. Childhood obesity is an increasingly prevalent health condition that has serious implications for
health in adulthood. Overweight children are more likely than normal-weight children to have
hypertension, elevated blood pressure, cancer, and diabetes (Deckelbaum and Williams 2001; Dietz
1998; Strauss and Pollack 2003). Beyond its impact on physical health, obesity is related to difficulties in
social adjustment, poor mental health, and lower academic achievement and thus has wide-ranging
implications for children’s quality of life and productivity as adults (Datar 2004; Strauss and Pollack
2003; Cawley 2004).

We find strong evidence that sons of immigrants who moved to the country as adults are at the
greatest risk. They weigh more in kindergarten and gain more weight over time than sons of natives and
all groups of girls. This is consistent with other research on Hispanic and Asian adolescents in the United
States (Popkin and Udry 1998) but differs from most other research results on adults in the U.S. and
other countries. As noted earlier, prior research almost invariably finds that females are at higher risk of
overweight than males. The gender difference we see among young children of immigrants therefore
does not appear to represent a simple importation of gender differences from immigrant sending
countries, nor a simple replication of patterns seen among adult immigrants. Rather, they appear to be

unique among young children in immigrant families.
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These findings also differ from research on other health outcomes. For example, among adults
the relationship between acculturation and drinking, smoking, and illicit substance abuse is stronger for
women than men (Lara et al. 2005; Lopez-Gonzalez, Aravena, and Hummer 2005). In contrast, we find
that indicators of acculturation are strongly associated with weight for boys but not girls. One should
not expect consistency in the literal sense across these studies because they differ with respect to age
and health outcome. A more flexible approach is required that seeks to identify how gender roles and
ideologies translate into gender differences in the levels of exposure and resistance to specific health
risks in the United States. Taking such an approach here, we use theory and prior research about beliefs
about gender and weight in sending countries (Hondagneu-Sotelo 1994) and perceived threat of the
receiving areas (Parrado et al. 2005; Portes and Rumbaut 2001) to develop two hypotheses: the social
isolation hypothesis and place of socialization hypothesis.

The place of socialization hypothesis predicts that children of parents who were socialized
abroad will be at the greatest risk for being overweight due to parents’ unfamiliarity with opportunities
and risks in the United States. Boys in these families are predicted to be at even greater risk because
their; parents may have gendered beliefs and parenting practices that are more likely to indulge boys
Consistent with this idea we find that sons of the 1.0 generation begin elementary school significantly
heavier and gain more weight during elementary school than sons of natives. On the other hand,
daughters of this generation weigh less and have slower weight gain than sons and are not significantly
different than daughters of natives. These findings, particularly those concerning children as young as
kindergarteners, suggest that parents socialized abroad may have difficulties protecting their children
from the risk of overweight. One idea is that immigrant parents may be more permissive regarding food
consumption, as suggested by research showing that middle-class parents in Mexico are likely to indulge
their children with food, especially the boys (Brewis and Schmidt 2003; Hernandez et al. 2003). Another

possibility is that immigrant parents may be unaware of the health risks associated with child
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overweight, junk food, and inactivity, or may have different perceptions of a healthy weight, particularly
in the case of boys (Ariza et al 2004; Maynard et al 2003; Olvera et al. 2005). Still another possibility is
that immigrant parents face structural challenges (e.g., poor neighborhoods, busy schedules, language
barriers) that make it difficult for them to provide children adequate supervision, healthy food, and
opportunities for physical activity. Regardless of the explanation, the results suggest a certain degree of
vulnerability among immigrant families that ultimately has negative consequences for health among
boys.

The social isolation hypothesis predicts that parents who were least proficient in English would
have the lowest kindergarten weight and the slowest growth, and that these results would be stronger
for boys than girls. This hypothesis is not supported in the case of kindergarten weight, but is consistent
with our findings about weight gain and gender. Although boys with the most integrated immigrant
parents weigh the least in kindergarten, their faster growth results in them catching up by fifth grade.
This finding is consistent with the results of a study of Mexican-origin children conducted by Oria and
Sawyer (2007). They found that native children ages 6-12 were more likely to be overweight than
immigrants, but found no differences among pre-school children. This suggests that the relationship
between social integration and overweight may reverse directions as children grow older, particularly
among boys who are likely to have more freedom than girls. As discussed earlier, language barriers may
block both harmful and beneficial health messages. On balance, the beneficial messages may outweigh
the harmful ones among the youngest children of English-speaking parents.

Although this is the first study to systematically examine gender differences in body weight
among young children of immigrants, the research is limited in several ways. First, the results are
primarily descriptive. Although the findings concerning acculturation and the timing and emergence of
gender differences are suggestive about the sources of immigrant boys’ weight problems, the indicators

of place of socialization and social integration are crude. More direct measures of parents’ ideas about

24



gender and weight would be helpful. Also, parents’ social isolation was treated as if it were fixed in
time. English language proficiency was measured at a single time point even though it is likely to
improve. It would have been interesting to assess whether increases in English proficiency are
associated with increases in children’s weight, but this was not possible. The ECLS-K asks detailed
language questions in kindergarten but does not repeat these at later interviews. Finally, the research
fails to identify or measure possible mechanisms related to parenting and peers that may mediate or
moderate the relationships among generation, language usage, gender, and children’s weight. It would
be particularly interesting to assess how feeding practices among immigrant families or leisure physical
activity is associated with the gender of the child.

Another limitation was that the results refer to generational and language differences for the
entire population of kindergarteners as they progress to fifth grade. Immigrants make up a relatively
diverse group of people originating from several different countries with their own cultural practices and
genetic predispositions to develop overweight. For example, being from nutritionally poor
environments may result in natural selection favoring genes that store energy as fat or metabolize
energy slower (Roseboom et al. 2001). Other research shows an association between growth stunting
(an indicator of poor nutrition in childhood) and adult obesity in countries undergoing a nutrition
transition (Popkin, Richards, and Montiero 1996). We attempt to take into account some of this
variation by controlling for broad race/ethnic groups and country of origin, but it may be preferable to
examine each ethnic group separately (i.e. Mexican, Vietnamese, etc.). Sample size issues and lack of
detail about ethnicity for the native born population proves to be a hindrance for these types of
analyses. In any case, it seems unlikely that genetic variation in the tendency to gain or retain weight
would explain our results since these genetic tendencies are unlikely to differ across generational status

or language differentially by gender. Prior research that examines how the health of immigrants
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changes over time has found fairly consistent results by ethnicity, suggesting an immigrant effect rather
than an immigrant effect for certain ethnicities (Cho et al. 2004; Frisbie, Cho, and Hummer 2001).

We conclude with a suggestion for future theoretical development. The results presented here
clearly challenge the conventional model of immigrant health. The health acculturation model
emphasizes the degree to which immigrants are exposed to bad health habits or stressful situations in
the host society, which is largely a function of social integration. But it underemphasizes the
immigrants’ resistance to health risks in the host society, which is likely to be shaped by sending country
characteristics and place of socialization. It may therefore be fruitful to think about immigrant health
through the lens of the exposure/resistance framework.

The concepts of resistance and exposure have long been used by historical demographers to
interpret mortality decline (e.g., Johansson and Mosk 1987; McKeown 1976; Preston 1976), and we
suggest they can be applied to changes in health and mortality in migratory populations. When people
move, they are exposed to a new set of health risks. At the same time, they carry a set of traits that
make them more or less resistant to those new health threats. Although the concepts of exposure and
resistance have typically been thought about in biological terms (i.e., describing the relationship
between humans and pathogens), these concepts could be applied to health conditions like obesity that
are caused and spread through the transmission of habits and lifestyles (Christakis and Fowler 2007).
Resistance to these types of health problems may be cultural in the sense that it constitutes a set of
health beliefs and practices that, for immigrants, are shaped by the health conditions and cultural
repertoires in sending countries. It is possible that immigrants have higher biological and cultural
resistance to illnesses that are more common in their countries of origin but lower resistance to less-
common diseases like obesity. If this were true, this would help explain why generational status is

negatively associated with overweight among children (which is uncommon in most sending countries),
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but positively associated with other outcomes like infant mortality (which is more common in sending

countries). Clearly more research is required to test these ideas.

27



References

Acock, Allan. 2005. “Working with Missing Values.” Journal of Marriage and Family, 67: 1012-1028.

Antecol, H. and K. Bedard. 2006. “Unhealthy Assimilation: Do Immigrants Converge to American Health
Status Levels?” Demography, 43 (2): 337-360.

Arcia, E., M. Skinner, D. Baily, and V. Correa. 2001. "Models of acculturation and health behaviors among
Latino immigrants to the US." Social Science Medicine 53: 41-53.

Ariza, Adolfo J., Edwin H. Chen, Helen J. Binns, and Katherine Kaufer Christoffel. 2004. “Risk Factors for
Overweight in Five- to Six-year-old Hispanic-American Children: A Pilot Study.” Journal of Urban
Health, 81 (1): 150-161.

Arredondo, E. M., J. P. Elder, G. X. Ayala, N. Campbell, B. Baquero, and S. Duerksen. 2006. “Is parenting
style related to children's healthy eating and physical activity in Latino families?” Health
Education Research, 21 (6): 862-871.

Baker, Elizabeth, Kelly Stamper Balistreri, and Jennifer Van Hook. 2009. “Maternal employment and
overweight among Hispanic children of immigrants and children of natives.” Journal of
Immigrant and Minority Health, 11 (3): 158-167.

Balistreri, Kelly Stamper and Jennifer Van Hook. Forthcoming. “Socioeconomic Status and Body Mass
Index Among Hispanic Children of Immigrants and hildren of Natives.” American Journal of
Public Health.

Bean, F. D., R. Berg, and J. Van Hook. 1996. “Socioeconomic and cultural incorporation and marital
disruption among Mexican-Americans.” Social Forces, 75 (2): 593—-619.

Bean, Frank D., and Gillian Stevens. 2003. America's newcomers and the dynamics of diversity. New
York: Russell Sage Foundation.

Billson, J. M. 1995. Keepers of the Culture: The Power of Tradition in Women’s Lives. New York, NY:
Lexington.

Blank, Susan, and Ramon S. Torrecilha. 1998. "Understanding the Living Arrangements of Latino
Immigrants: A Life Course Approach." International Migration Review 32: 3-19.

Blumenthal, S.J. 2002. “A public health approach to decreasing obesity.” JAMA, 288 (17): 2178-2181.

Brewis, A., and K. L. Schmidt. 2003. “Gender Variation in the Identification of Mexican Children's
Psychiatric Symptoms.” Medical Anthropology Quarterly, 17 (3): 376-393.

Bulcroft, R. A., D. C. Carmody, and K. A. Bulcroft. 1996. “Patterns of Parental Independence Giving to
Adolescents: Variations by Race, Age, and Gender of Child.” Journal of Marriage and the Family,
58 (4): 866-883.

Burr, Jeffrey A., and Jan E. Mutchler. 1993a. "Ethnic Living Arrangements: Cultural convergence or
Cultural Manifestation?" Social Forces 72: 169-79.

—. 1993b. "Nativity, Acculturation, and Economic Status: Explanations of Asian American Living
Arrangements in Later Life." Journal of Gerontology: Social Sciences 48: S55-S63.

Carter, Robert Colin. 2002. “The impact of public schools on childhood obesity.” JAMA, 288 (17): 2180-
2181.

Case, A. and A. Menendez. 2006. “Sex differences in obesity rates in poor countries: evidence from
South Africa.” In: NBER Working Paper Series. Cambridge, MA: The National Bureau of
Economic Research.

Cho, Y., W. P. Frisbie, R. A. Hummer, and R. G. Rogers. 2004. “Nativity, Duration of Residence, and the
Health of Hispanic Adults in the United States.” International Migration Review, 38 (1), 184-211.

Christakis, Nicholas A. and James H. Fowler. 2007. “The spread of Obesity in a Large Social Network over
32 Years.” The New England Journal of Medicine, 357: 370-379.

28



Cole, Tim J., Mary C. Bellizzi, Katherine M. Flegal and William H. Dietz. 2000. “Establishing a standard
definition for child overweight and obesity worldwide: International survey.” British Medical
Journal, 320: 1240-1245.

Curran, Sara R., Steven Shafer, Katharine M. Donatio, and Filiz Garip. 2006. “Mapping Gender and
Migration in Sociological Scholarship: Is it Segregation or Integration?” International Migration
Review, 40 (1): 199-223.

DeVoretz, Don J. and Sergiy Pivnenko. 2004. “The economic causes and consequences of Canadian
citizenship.” Journal of International Migration and Integration, 6 (3-4): 435-468.

Dion, Karen K. and Kenneth L. Dion. 2001. “Gender and Cultural Adaptation in Immigrant Families.”
Journal of Social Issues, 57 (3): 511-521.

Doak, C., L. S. Adair, M. E. Bentley, C. Monteiro, and B. M. Popkin. 2005. "The dual burden household
and the nutrition transition paradox." International Journal of Obesity 29: 129-136.

Duleep, Harriet O. and Daniel J. Dowhan. “Insights from longitudinal data on the earnings growth of U.
S. foreign-born men.” Demography, 39 (3): 485-506.

Duleep, Harriet O. and Mark C. Regets. 1999. “Immigrants and human-capital investment.” The
American Economic Review, 89 (2): 186-191.

Erikson, Erik H. 1968. Identity, Youth, and Crisis. New York: Norton.

Flynn, M. A,, D. M. McNeil, S. C. Tough, B. Maloff, C. Ford, and D. Mutasingwa. 2006. “Reducing obesity
and related chronic disease risk in children and youth: A synthesis of evidence with best practice
recommendations.” Obesity Reviews, 7 (Suppl. 1): 7-66.

Fried, Ellen J. and Marion Nestle. 2002. “The growing political movement against soft drinks in schools.”
JAMA, 288 (17): 2181-2182.

Frisbie, WP, Y. Cho, and R. Hummer. 2001. “Immigration and the health of Asian and Pacific Islander
Adults in the U.S.” American Journal of Epidemiology, 153 (4): 372-380.

Gantz, Walter, Nancy Schwartz, James R. Angelini, and Victoria Rideout. 2007. Food For Thought:
Television Food Advertising to Children in the United States. A Kaiser Family Foundation Report,
March 2007.

Garcia, S. E., L. L. Kaiser, and K. G. Dewey. 1990. “Self-regulation of food intake among rural Mexican
preschool children.” European Journal of Clinical Nutrition, 44: 371-380.

Gordon-Larsen, P, L. S. Adair, M. C. Nelson, B. M. Popkin. 2004. “Five-year obesity incidence in the
transition period between adolescence and adulthood: the National Longitudinal Study of
Adolescent.” American Journal of Clinical Nutrition, 80: 569-575.

Gordon-Larsen P., K. M. Harris, D. S. Ward, and B. M. Popkin. 2003. “Acculturation and overweight-
related behaviors among Hispanic immigrants to the US: the National Longitudinal Study of
Adolescent Health.” Social Science & Medicine, 57: 2023-2034.

Hagan, Jacqueline Maria. 1998. “Social Networks, Gender, and Immigrant Incorporation: Resources and
Constraints.” American sociological Review, 63 (1): 55-67.

Halgunseth, Linda C., Jean, M. Ispa, and Duane Rudy. 2006. “Parental Control in Latino Families: An
Integrated Review of the Literature.” Child Development, 77 (5): 1280-1297.

Heo, Moonseong, Myles S. Faith, John W. Mott, Bernard S. Gorman, David T. Redden, and David B.
Allison. 2003. “Hierarchical linear models for the development of growth curves: An example
with body mass index in overweight/obese adults.” Statistics in Medicine, 22 (11): 1911-1942.

Hernandez, B., L. Cuevas-Nasu, T. Shamah-Levy, E. Monterrubio, C. Ramizez-Silva, and R. Garcia-
Feregrino. 2003. “Factors associated with overweight and obesity in Mexican school-age
children: Results from the National Nutrition Survey 1999.” Salud publica de México, 45 (4):
S551-S557.

Hernandez, D. and E. Charney. 1998. From generation to generation: The health and well-being of
children in immigrant families. Washington, DC: National Academy Press.

29



Huber, Gregory A. and Thomas J. Espenshade. 1997. “Neo-Isolationism, balanced-budget
conservatism,and the fiscal impacts of immigrants.” International Migration Review, 31 (4):
1031-1054.

Hummer, Robert A., Daniel A. Powers, Starling G. Pullum, Ginger L. Gossman, and W. Parker Frisbie.
2007. Paradox Found (Again): Infant Mortality among the Mexican-Origin Population in the
United States. Demography, 44 (3): 441-457.

Hondagneu-Sotelo, Pierrette. 1994. Gendered Transitions: Mexican Experiences of Immigration.
Berkley, CA: University of California Press.

Jasso, Guillermina and Mark R. Rosenzweig. 1990. The new chosen people: Immigrants in the United
States. New York, NY: Russell Sage Foundation.

Johansson, Ryan S. and Carl Mosk. 1987. “Exposure, Resistance and Life Expectancy: Disease and Death
during the Economic Development of Japan, 1900-1960.” Population Studies 41(2): 207-235.

Kahn, L. K., J. Sobal, and R. Martorell. 1997. “Acculturation, Socio-economic Status and Obesity in
Mexican Americans, Cuban Americans, and Puerto Rico.” International Journal of Obesity, 21 (2):
91-96.

Kaiser, L. L., H. R. Melgar-Quinonez, C. L. Lamp, M. C. Johns and J. O. Harwood. 2001. “Acculturation of
Mexican-American mothers influences child feeding strategies.” Journal of the American Dietic
Association, 101 (5): 542-547.

Kamo, Yoshinori, and Min Zhou. 1994. "Living Arrangements of elderly Chinese and Japanese in the
United States." Journal of Marriage and the Family 56: 544-558.

Kim, Su Yeong and Vivan Y. Wong. 2003. “Assessing Asian and Asian American Parenting: A Review of
the Literature.” Pp. 185-203 in Asian American Mental Health: Assessment Theories and
Methods, edited by K. Kurasaki, S. Okazaki, and S. Sue. New York, NY: Springer.

Kohlberg, Lawrence. 1966. "A Cognitive-Developmental Analysis of Children's Sex Role Concepts and
Attitudes." In Eleanor E. Maccoby ed., The Development of Sex Differences. Stanford, CA:
Stanford University Press.

Kuczmarski, R. J., C. L. Ogden, and S. S. Guo. 2000. CDC Growth Charts for the United States: Methods
and Development. Hyattsville, MD: National Center for Health Statistics.

Landale, Nancy S., S. R. Oropesa, and Bridget K. Gorman. 2000. “Migration and Infant Death:
Assimilation or Selective Migration Among Puerto Ricans?” American Sociological Review, 65
(6), 888-909.

Lara, Marielena, Chritina Gamboam, M. lya Kahramanian, Leo S. Morales, and David E, Hayes Bautista.
2005. “Acculturation and Latino Health in the United States: A Review of the Literature and its
Sociopolitical Context.” Annual Review of Public Health, 26: 367-397.

Leatherman, T. L. and A. Goodman. 2005. “Coca-colonization of diets in the Yucatan.” Social Science
and Medicine, 61 (4): 833-846.

Lopez-Gonzalez, Lorena, Veronica C. Aravena, and Robert A. Hummer. 2005. “Immigrant Acculturation,
Gender and Health Behavior: A Research Note.” Social Forces, 84 (1): 581-593.

Maccoby, Eleanor E. 1998. The Two Sexes: Growing Up Apart, Coming Together. Cambridge, MA:
Harvard University Press, Belknap Press.

McKeown, T. 1976. The Modern Rise of Population. London: Edward Arnold.

Martinez, E. 1999. “Mexican American/Chicano Families.” Pp. 121-134 in Family Ethnicity: Strength in
Diversity, edited by Harriette Pipes McAdoo. Newbury Park, CA: Sage Publications.

Martorell, R., K. L. Khan, M. L. Hughes, and L. M. Grummer-Strawn. 2000. “Overweight and obesity in
preschool children from developing countries.” International Journal of Obesity, 24 (8): 959-967.

Maynard, L. Michele, Deborah A. Galuska, Heidi M. Blanck, and Mary K. Serdula. 2003. “Maternal
Perceptions of Weight Status of Children.” Pediatrics, 111 (5): 1226-1231.

30



Melgar-Quifionez, H. R. and L. L. Kaiser. 2004. “Relationship of Child-feeding Practices to Overweight in
Low-income Mexican-American Preschool-aged Children. Journal of the American Dietetic
Association, 104 (7): 1110-1119.

Monteiro, C., E. Moura, W. Conde, and Barry M. Popkin. 2004. “Socioeconomic status and obesity in
adult populations in developing countries: A review.” Bulletin of the World Health Organization,
82 (12): 940-946.

Morales, Alejandro and William E. Hanson. 2005. “Language Brokering: An Integrative Review of the
Literature.” Hispanic Journal of Behavioral Sciences, 27 (4), 471-503.

National Center for Health Statistics. 2006. “Prevalence of Overweight Among Children and
Adolescents: United States, 2003-2004.” Retrieved October 15, 2008.
(http://www.cdc.gov/nchs/products/pubs/pubd/hestats/overweight/overwght child 03.htm).

Nestle, Marion. 2000. “Soft Drink ‘Pouring Rights:” Marketing Empty Calories.” Public Health Reports,
115:308-319.

Nguyen, Bich Minh. 2007. Stealing Buddha's Dinner. New York: Penguin Books.

Ogden, C. L., M. D. Carroll, L. R. Curtin, M. A. McDowell, C. J. Tabak, K. M. Flegal. 2006. “Prevalence of
overweight and obesity in the United States, 1999-2004.” JAMA, 295: 1549-1555.

Olvera, Norma, Richard Suminski, and Thomas G. Power (2005). “Intergenerational Perceptions of Body
Image in Hispanics: Role of BMI, Gender, and Acculturation.” Obesity, 13: 1970-1979.

Oria, M. and K. Sawyer. 2007. Joint U.S.—Mexico workshop on preventing obesity in children and youth
of Mexican origin: Summary. Washington, DC: National Academy Press.

Parrado, Emilio Chenoa A. Flippen, and Chris McQuiston. 2005. Migration and relationship power
among Mexican Women. Demography, 42 (2): 247-372.

Popkin, Barry M. and Colleen M. Doak (1998). “The Obesity Epidemic is a Worldwide Phenomenon.”
Nutrition Reviews, 56 (4): 106-114.

Popkin, Barry M., Marie K. Richards, and Carlos A. Montiero. 1996. “Stunting is associated with
overweight in children of four nations that are undergoing the nutrition transition.” Journal of
Nutrition, 126: 3009-3016.

Popkin, Barry M. and J. Richard Udry. 1998. “Adolescent obesity increases significantly in second and
third generation United States immigrants: The National Longitudinal Study of Adolescent
Health.” Journal of Nutrition, 28: 701-706.

Portes, Alejandro and Rubén Rumbaut. 2000. Legacies: The Story of the Immigrant Second Generation.
Berkley, CA: University of California Press.

Preston, Samuel H. 1976. Mortality Patterns in National Populations. New York: Academic Press.

Qin-Hilliard, Desirée Baolin. 2003. “Gendered Expectations and Gendered Experiences: Immigrant
Students’ Adaptation in Schools.” New Direction for Youth Development, 2003 (100): 91-109.

Roseboom, Tessa J., Jan G. P. van der Meulen, Anita C. J. Ravelli, Clive Osmond, David J. P. Barker and
Otto P. Bleker. 2001. “Effects of prenatal exposure to the Dutch famine on adult disease in later
life: An overview.” Molecular and Cellular Endocrinology, 185 (1-2): 93-98.

Rumbaut, Rubén G. 1994. "The Crucible Within: Ethnic Identity, Self-Esteem, and Segmented
Assimilation among Children of Immigrants." International Migration Review 28:748-794.

Rumbaut, Ruben G. and J. R. Weeks. 1989. “Infant health among Indochinese refugees: Patterns of
infant mortality, birth weight and prenatal care in comparative perspective.” Research in the
Sociology of Health Care, 8: 137-196

Singh, G. K., S. M. Yu, et al. (2008). "High Levels of Physical Inactivity and Sedentary Behaviors Among
U.S. Immigrant Children and Adolescents." Archives of Pediatric Adolescent Medicine, 162 (8):
756-763.

31



Stanton-Salazar, R., and S. Dornbusch. 1995. “Social capital and the reproduction of inequality:
Information networks among Mexican-origin high school students.” Sociology of Education, 68:
116-135.

Sudrez-Orozco, Carola and Desiree Baolin Qin. 2006. “Gendered Perspectives in Psychology: Immigrant
Origin Youth.” International Migration Review, 40 (1): 165-198.

Sundquist, J. and M. Winkleby. 2000. “Country of birth, acculturation status and abdominal obesity in a
national sample of Mexican-American women and men.” International Journal of Epidemiology,
29:470-477.

Tourangeau, Karen, Thanh Le, and Christine Nord. 2005. Early Childhood Longitudinal Study,
Kindergarten Class of 1998-99 (ECLS-K), Fifth Grade Methodology Report (NCES 2006-037). U. S.
Department of Education. Washington, DC: National Center for Education Statistics.

United Nations Development Programme. 1995. Human Development Report 1995. New York, NY:
Oxford University Press.

United Nations Development Programme. 2008. 2007/2008 Human Development Report. Retrieved
May 13, 2009. http://hdrstats.undp.org/indicators/280.html

U. S. Census. 2008. “An older and more diverse nation by midcentury.” Retrieved October 23, 2008
(http://www.census.gov/Press-Release/www/releases/archives/population/012496.html).

U. S. Department of Homeland Security. 2006. The Yearbook of Immigration Statistics. \Washington,
DC: U. S. Department of Homeland, Office of Immigration Statistics.

Valenzuela, A., and S. M. Dornbusch. 1994. “Familism and social capital in the academic achievement of
Mexican origin and anglo adolescents.” Social Science Quarterly, 75: 18-36.

Valenzuela, A. 1999. “Gender Roles and Settlement Activities among Children and Their Immigrant
Families.” American Behavioral Scientist, 42 (4): 720-742.

Van Hook, Jennifer, Elizabeth Baker, and Claire Altman. 2009. “Does it begin at school or home? The
institutional origins of overweight among young children of immigrants,” pp. 205-224 in
Immigration, Diversity, and Education, edited by Elena L. Grigorenko and Ruby Takanishi.
Routledge/Taylor and Francis Group.

Van Hook, J. and K. Balistreri. 2007. “Immigrant generation, socioeconomic status, and economic
development of countries of origin: A longitudinal study of body mass index among children.”
Social Science & Medicine, 65: 976-989.

Van Hook, J., S. L. Brown, and M. Kwenda. 2004. "A decomposition of trends in poverty among children
of immigrants." Demography, 41:649-670.

Van Hook, Jennifer and Jennifer Glick. 2007. “ Immigration and living arrangements: moving beyond
economic need versus acculturation.” Demography, 44 (2): 225-249.

Waters, Mary. 1999. Black Identities: West Indian immigrant dreams and American realities. New York,
NY: Russell Sage Foundation.

Whitaker, R., J. Wright, M. Pepe, K. Seidel, and W. Dietz. 1997. “Predicting obesity in young adulthood
from childhood and parental obesity.” New England Journal of Medicine, 337 (13): 869-873.

Yach, D., D. Stuckler, K. Brownell. 2006. “Epidemiologic and economic burden of the global epidemics of
obesity and diabetes.” Nature Medicine, 12 (1): 62-66.

Yip, Tiffany and Andrew J. Fuligni. 2002. “Daily Variation in Ethnic Identity, Ethnic Behaviors, and
Psychological Well-Being among American Adolescents of Chinese Descent.” Child Development,
73 (5): 1557-1572.

Zimmermann, Wendy, and Laura Tumlin. 1998. Immigrants and Public Benefits: State Policies and
Trends. Washington, D.C.: Urban Institute.

32



Table 1. Descriptive Statistics of the Analytic Sample

Kindergarten1

Person-Record

n=20,147 n=99,083
Mean SE Mean SE
Mean Percentile BMI (range 0-100) 61.40 0.389 62.25 0.106
% Girls 48.0 0.40 48.5 0.16
% Children of the 1.0 Generation 12.6 0.60 14.8 0.13
Girls 5.9 0.33 7.2 0.09
Boys 6.6 0.36 7.6 0.09
% Children of the 1.5 Generation 3.3 0.19 4.0 0.09
Girls 1.7 0.12 1.7 0.07
Boys 1.6 0.14 1.7 0.06
% Children of Natives 85.2 0.67 81.5 0.15
Girls 40.9 0.48 39.9 0.16
Boys 44.4 0.56 42.0 0.18
Mean Parental English Proficiency
(range 1-4) 3.78 0.014 3.76 0.003
Mean Child's Age (months) 68.50 0.071 88.46 0.069
% White 65.6 1.32 65.3 0.11
% Black 16.8 1.16 15.0 0.11
% Hispanic 14.5 0.81 12.9 0.08
% Asian 3.2 0.21 6.8 0.16
Mean Child's Health (range 1-5) 1.70 0.011 1.73 0.002
% Mothers Employed Full-time 44.7 0.65 46.6 0.17
Mean Socioeconomic Status (centered) -0.03 0.018 -0.01 0.003
Mean Birth weight (Ibs) 7.37 0.015 7.42 0.006
% Two Parent Family 74.7 0.82 76.2 0.14
Mean Mother's age (years) 32.98 0.096 33.40 0.023
Mean Number of Siblings 1.45 0.015 1.51 0.004

! Kindergarten values are weighted using the survey weights
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Table 2. Percentage at-risk for overweight and overweight by generation and gender

Kindergarten First Grade Third Grade Fifth Grade

Percent At-Risk for Overweight (BMI >= g5™ percentile)
Children of the 1.0 Gen.

Boys 33% T 36% T 45% t 51% *
Girls 28% 27% 34% 35%
Difference 5% * 9% * 12% * 16% *

Children of the 1.5 Gen.

Boys 37% t 35% T 42% 56%
Girls 25% 23% 26% 36%
Difference 12% * 12% * 15% * 20% *

Children of the Natives

Boys 25% 25% 34% 40%
Girls 25% 25% 33% 38%
Difference 0% 0% 1% 1%

Percent Overweight (BMI >= 95" percentile)
Children of the 1.0 Gen.

Boys 19% t 22% t 30% t 32% t
Girls 12% 12% 17% 18%
Difference 7% * 10% * 13% * 14% *

Children of the 1.5 Gen.

Boys 17% + 22% t 26% 32%
Girls 12% 13% 15% 25%
Difference 5% 10% 11% * 8%

Children of the Natives

Boys 11% 13% 19% 22%
Girls 11% 12% 17% 19%
Difference 0% 1% 2% 4%

* significant gender difference within generation (p <0.05)
T significantly different from children of natives within gender (p <0.05)
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Table 3. Growth Curve Model of the Association of Gender and Generational Status with

Percentile BMI

Model 1 Model 2
Kindergarten Annual Kindergarten Annual
Percentile BMI Growth Percentile BMI Growth

Intercept 59.16  *** 1.05 *** 63.38  *** 0.89 ***
Girl 0.11 -0.31 *** 0.12 -0.31 ***
Child of 1.0 Gen. 4,96  *** 0.45 * 256 * 0.64 *

X Girl -2.75 % -0.71 *** -275 * -0.71  ***
Child of 1.5 Gen. 314 % 0.25 2.58 0.29

X Girl -1.98 -0.50 -1.89 -0.51
English Proficiency - --- -1.72 k¥ 0.13
(White)
Black 1.68  ** 0.43 *** 1.93  ** 0.41 ***
Hispanic 3.50  k*x 0.13 3.33  kkx 0.14
Asian -6.97  F** 0.11 -6.53  *** 0.07
Health -0.09 -0.10 ---
Mother' Employment 0.91  **x* 0.92  **x* ---
Socioeconomic Status -0.44 * -0.47 *** -0.29 -0.50 ***
Birth weight 1.98  *** -0.10 *** 1.99  **x -0.10 ***
Two Parent Family -0.57 --- -0.57 ---
Mother's age -0.03 -0.03 ---
Number of siblings -0.76  *** --- -0.79  *x* ---

tp<.10; * p<.05; ** p<.01; *** p<.001

N = 99,083 person records
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Table 4. Growth Curve Models of the Association of Gender and English Language Proficiency with Percentile BMI

All Children of Immigrants Children of the 1.0 Generation Children of the 1.5 Generation
Kindergarten Annual Kindergarten Annual Kindergarten Annual
Percentile BMI Growth Percentile BMI Growth Percentile BMI Growth
Intercept 65.41  *** 1.64  *** 66.11  *** 1.79  *x* 62.01  *** 1.78  **
Girl -2.56  ** -1.00  *** -2.37 % -1.11 wEx 0.54 -1.72  *
English Proficiency -1.92 026 * -1.82 % 0.38 * -0.62 -0.35
X Girl 210 * -0.29 258 * -0.46  * -2.19 0.93
(White)
Black -2.68 0.51 -2.84 0.20 -4.94 1.58
Hispanic 1.99 -041 2.45 -046 -1.75 -0.17
Asian -8.16  *** -0.08 -8.84  *x* -0.11 -5.14 -0.78
Child's Health -0.21 -0.28 0.22
Mother' Employment 0.64 --- 0.35 --- 207 ¢t ---
Socioeconomic Status  -0.24 -0.41  *** -0.14 -0.37  ** -0.30 -0.59 +t
Birth weight 1.72  *xx -0.10 1.67  *** -0.11  * 2.07 ** -0.08
Two Parent Family -0.56 --- -0.98 1.16 ---
Mother's age 0.01 --- 0.06 --- -0.25 ---
Number of siblings -0.57 * --- -048 -1.08 ---

tp<.10; * p<.05; ** p<.01; *** p<.001

Person-records: 18,861 children of immigrants; 14,669 children of the 1.0 generation; 3,962 children of the 1.5 generation
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Figure 1a. Percentile BMIin Kindergarten by Parental

Generational Status
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Figure 1b. Average Yearly Growthin Percentile BMI by

Parental Generational Status
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Figure 2a. Percentile BMlin Kindergarten by Parental English
Proficiency, Children of the 1.0 Gen.
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Figure 2b. Average Yearly Growthin Percentile BMI by
Parental English Proficiency, Children of the 1.0 Gen.
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Figure 3. Percentile BMI Growth Curve by Parental
English Proficiency, Sons of thel.0 Generation
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