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Abstract: 
 
Background: Obesity is linked to food insecurity and generational status; however, little is 
known about how both impact obesity risk among Latino youth. 
 
Objective: To investigate the joint effect of generational status and food insecurity on obesity 
prevalence among Latino youth. 
 
Methods: We pooled data from the 2011 to 2017 waves of the National Health Interview Survey 
to derive a sample Latino youth aged 12 to 17 (N = 7532). Four generational categories were 
constructed: first generation (foreign‐born children); second generation (US‐born child; foreign‐
born parent[s]); 2.5 generation (US‐born child; one foreign‐born parent and one US‐born parent); 
third generation (US‐born child; U.S.‐born parent[s]). Food insecurity was defined by monthly 
instances of food scarcity over the past year. Obesity was measured using age‐ and sex‐specific 
body mass index percentile cut‐offs. Log‐binomial multivariable regression models estimated the 
association between generational status and food insecurity categories on obesity. 
 
Results: Obesity percentages among food‐insecure households ranged from 12.8% in the first 
generation, 15.8% in the second, 24.3% in the 2.5, and 19.2% in the third. In fully adjusted 
models, 2.5 generation food secure youth had the highest prevalence of obesity (aPR: 1.53; 95% 
CI, 1.09‐2.16) when compared with first generation food secure youth, followed by third 
generation food insecure youth (aPR: 1.49; 95% CI, 1.01‐2.20). 
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Conclusions: Food security status is associated with increased obesity prevalence among Latino 
youth across the generations. Given that obesity is a risk factor for top causes of mortality and 
morbidity, growing rates among this population is of public health and clinical importance. 
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Article: 
 
1 INTRODUCTION 
 
Food insecurity is closely associated with overweight/obesity, likely because of the limited time 
and resources low food secure populations have to engage in healthy eating, diet, or exercise.1 
Previous research has found an association between lower food security and higher body mass 
index (BMI) or overweight/obesity among US adults; particularly women.2 However, studies of 
food insecurity and obesity among children and adolescents have had far less consistent 
results.3, 4 Adolescence is a particularly critical period for the development of 
overweight/obesity, as the body experiences rapid changes in growth and metabolism. These 
biological changes, coupled with food scarcity or inconsistent eating patterns, may contribute to 
disordered eating behaviours, which contribute to fat storage and weight gain.3 National survey 
data have found that adolescents from low food security households were close to 1.5 times more 
likely to have central obesity than those from food‐secure households,3, 5 and population‐based 
studies have found a significant relationship between maternal stress and adolescent food 
insecurity and higher rates of overweight/obesity.3, 6 Other studies conducted among youth have 
found no or only marginal associations between food security and obesity after controlling for 
additional risk factors within the population.7 
 
Obesity is a growing public health concern among Latinos, who are both more likely to 
experience bouts of low food security and be chronically food insecure relative to US households 
overall.8 Cumulative food insecurity among Latino mothers (during childhood and adulthood) is 
associated with their children's elevated waist circumference and body fat composition,9 
suggesting that the presence of food insecure environments can have long ranging effects on 
weight among families. Ethnographic studies of Latino and other immigrant populations have 
additionally shed light on how generational or intergenerational status (ie, country of nativity 
between parents and their children) independently affect individual or family BMI, although 
these results have not been consistent. Bates and colleagues,10 for example, noted increased 
adulthood BMI for later US generations among most Latinos. Another study of Latino children, 
however, found the opposite. Compared with third generation children (US‐born children and 
parents), those of the first or second generation (foreign or US‐born children of foreign‐born 
parents, respectively) had twice the risk of obesity.11 A recent systematic review of the 
literature12 found conflicting accounts of the relationship between acculturation and obesity, 
depending on the age of the Latino youth sample, population characteristics, and measures used 
to assess acculturation. 
 
The “dual burden” of obesity exposures among Latinos in the United States can be explained by 
their lower food security levels coupled with their elevated obesity as a result of their retention 
and/or adoption of foreign or US‐based norms in diet, exercise, and other obesity‐related health 



behaviours. Few studies, however, have examined the convergence of generational status and 
household food insecurity factors on weight outcomes among Latino youth. A study conducted 
among predominantly Latino preschool‐aged children found no association between food 
insecurity and obesity. However, this study did not examine the role of generational status of 
either the child or their caregivers.13 The joint or interactive effect of intergenerational status and 
food insecurity on obesity among Latino youth has yet to be examined, despite evidence that 
parental generation in the United States impacts the weight of their children and is also closely 
related to socioeconomic factors such as food insecurity status.14 
 
Using a large, nationally representative sample of Latino youth and employing a novel 
methodological approach by linking children to their parent(s)' nativity, our study examines the 
joint effect of household food security and generational status on the prevalence of obesity 
during adolescence. 
 
2 METHODS 
 
2.1 Data source 
 
Data were obtained from the National Health Interview Survey (NHIS), a nationally 
representative survey that tracks the health of the noninstitutionalized US population.15 The 
NHIS is an annual cross‐sectional household interview survey consisting of four major 
components: household, family, sample adult, and sample child. The household and family 
components collect demographic information from each member of the household and family‐
level indicators of health status, health care access and utilization, insurance, income, and assets, 
which can be applied to all individuals within a particular family. From each family with 
children, one randomly sampled child is selected as the “sample child,” and more detailed 
information regarding health status, health care services, and health behaviors is collected from 
this individual.15 
 
2.2 Study sample 
 
We merged NHIS sample child respondents from the 2011 to 2017 waves of data collection. 
Nearly 30 000 youth aged 12 to 17 were identified, 7992 of whom reported being of Latino 
origin.* Sample children were linked to parents residing in the household with them through the 
family and household files. Parents were defined as mothers and/or fathers who identified as the 
sample child's parent, through a biological, adoptive, step, in‐law, or another kind of relationship. 
Analyses were conducted among youth for whom parent nativity information was collected on at 
least one parent residing in the family with them. Our sample was then limited to 7827 Latino 
youth aged 12 to 17 with nonmissing BMI values, 7532 of whom resided with at least one parent 
and whose parent nativity status could be ascertained. Our analytic sample was comparable with 
the larger population of Latino youth in the NHIS during the study period across all measured 
variables but was more overweight/obese, less food secure, had lower household income and 
parental education levels, and were more likely to receive Supplemental Nutrition Assistance 

 
* Latino origin included multiple Hispanic, Puerto Rican, Mexican, Mexican American, Cuban/Cuban American, 
Dominican (Republic), Central or South American, Other Latin American, and Other Spanish backgrounds 



Program (SNAP) benefits than the larger population of NHIS youth throughout the study period. 
(Table S1). 
 
3 MEASURES 
 
3.1 Dependent variable 
 
Our primary outcome variable was obesity. Self‐reported weight and height were used to 
calculate age and sex‐specific BMI percentiles according to Centers of Disease Control (CDC) 
reference guidelines,16 and age and sex‐specific extreme BMI values were removed prior to 
outcome categorization.16 Obesity was defined as being greater than or equal to the 95th 
percentile for weight for age and sex per clinically established criteria.17 Overweight (85th‐94th 
percentile) and normal/under weight (<85th percentile) were collapsed into a single category. 
 
3.2 Independent variables 
 
Our primary exposure variables were food security status and generational status of youth. 
 
3.3 Food security status 
 
The USDA 10‐item US Adult Food Security questionnaire was used to determine the food‐
security status of households. The Food Security questionnaire consists of 10 items on the 
scarcity and availability of food within the past 12‐month period and asks respondents to assess 
whether certain statements were always true, sometimes true, or never true. The 10‐item adult 
module is comparable for households with and without children present18 and has been 
consistently administered as part of the NHIS family component since 2011. In this way, sample 
children were linked to their food security status through family‐level adult respondents. To 
construct the binary food security status variable, raw scores of 0 (high food security) were 
combined with raw scores of 1 or 2 (marginal food security) to indicate food security, and low 
food security (scores 3‐5) was combined with very low food security values (scores 6‐10) to 
indicate food insecurity.18 
 
3.4 Generational status 
 
Similar to the approach of other generational research,19 our coding of generational status was 
informed by segmented assimilation theory as put forth by Portes,20, 21 whereby youth of 
subsequent generations in the United States may experience differential health outcomes 
depending on their nativity status and background determinants (eg, family composition).19, 20 
The generational status variable was coded into four mutually exclusive categories, which 
described the generational status of all Latino youth respondents: 
 

1. First generation: a foreign‐born child or a child not born in the continental United States. 
Those born in Puerto Rico were considered foreign‐born and were coded as part of the 
first generation. 

2. Second generation: a US‐born child with at least one foreign‐born parent. This category 
consists of single‐parent households where the only parent is foreign‐born, as well as 



dual‐parent households where both parents are foreign‐born. Second‐generation 
individuals with two foreign‐born parents may experience protection against certain 
adverse health outcomes given that both parents carry over native customs, diet, and 
health practices. 

3. 2.5 generation: a US‐born child with one foreign‐born and one US‐born parent. By 
definition, this category was comprised exclusively of dual‐parent households. The 
literature has found that the so‐called “2.5 generation”22 may “diverge with respect to 
socioeconomic and health outcomes” when compared with second‐generation individuals 
of two foreign‐born parents.19 

4. Third generation: a US‐born child with at least one US‐born parent, which included 
single‐parent households where the parent is US‐born, or dual‐parent households, where 
both parents are US‐born. 

 
Because we hypothesized a potential interactive effect between food security status and 
generational status on obesity, we constructed a generational/food security status joint effects 
variable as proposed by Knol and VanderWeele.23 This was an eight‐category variable indicating 
food security or insecurity at each of the four generational status groups defined above. 
 
Covariates: Socioeconomic and other covariates associated with obesity at the child and 
household levels were also examined. 
 
3.5 Child level 
 
3.5.1 Mexican origin or background 
 
Respondents who reported their background was Mexican or Mexican American (as opposed to 
any other Latino background) were categorized separately. Studies of NHIS and other 
population‐based surveys of youth have found a high rate of increase in overweight among 
Mexican‐American youth in particular when compared with non‐Hispanic Whites during the past 
30 years.24, 25 The final variable consisted of two levels: Mexican or Mexican‐American origin 
versus all other Latino backgrounds.† 
 
3.5.2 Mental health indicator 
 
A single‐item queried child respondents on whether being unhappy/depressed/tearful in the past 
6 months was certainly true, somewhat true, or not true.26 The resulting variable consisted of 
three levels. 
 
Models with only child‐level covariates were also adjusted for sex and age of youth, as well as 
survey year. 
 
3.6 Household‐level and parental characteristics 
 
3.6.1 Family structure 

 
† All other Latino backgrounds were composed of multiple Hispanic, Puerto Rican, Cuban/Cuban American, 
Dominican (Republic), Central or South American, Other Latin American, and Other Spanish backgrounds. 



 
Family structure was defined as being either a single‐adult household with one or more children 
under the age of 18 or a household with more than one adult and one or more children under 18. 
 
3.6.2 Mother in household and mother's age 
 
Consistent with family health research, each youth respondent was given a yes or no value for 
whether their mother resided in the household with them. Age of mother was also included. 
 
3.6.3 Immigration status 
 
Immigration status was measured by the US citizenship status of the child's parent(s), as the 
child's citizenship status was captured by their generational status. This was coded as at least one 
parent is a US citizen or no parent(s) is a US citizen. 
 
3.6.4 SNAP receipt 
 
Family‐level adult respondents were asked whether at any time during the past calendar year 
they or any family members living in the household received food stamp benefits. 
 
3.6.5 Federal poverty level 
 
The ratio of family income to the poverty level was collected in the family questionnaire 
component. Families were either at or below 200% of the federal poverty level or above this 
threshold. 
 
3.6.6 Highest educational level of household adult 
 
The highest educational level of adult parent(s) in the household was coded as being less than a 
high school degree, high school graduate/degree, some college or associates degree, or having a 
college degree or more. 
 
3.6.7 Yearly household income 
 
Income was measured with a single question (“What was your total household income in the past 
year?”), and it was coded as 0‐$34,999; $35,000‐$74,999; $75,000‐$99,999; $100,00+. 
 
4 STATISTICAL ANALYSES 
 
Weighted percentages and standard errors (SEs) were used to describe categorical variables, and 
the mean and SE were used to describe the distribution of continuous variables in descriptive 
statistics. Log‐binomial regression models were fit to assess the association between the joint 
effect of food security and generational status and the prevalence of obesity. We fit unadjusted 
models, where the joint food security/generational status variable was the only predictor, child‐
level models (which adjusted for child‐level covariates only), and fully adjusted (multivariable) 
models, which accounted for all other covariates at both the parent and household levels. 



Prevalence ratios (PR) and 95% confidence intervals at each level of food security and 
generational status were reported, where first‐generation food secure youth were the referent 
group. For all analyses, variance estimation for pooled analyses was applied per NHIS survey 
criteria given that the included study waves fell into different sample design periods. Sample 
probability weights for person‐level analyses provided by NHIS were divided by 7, the total 
number of study waves.27 P values of less than 0.05 were considered statistically significant, and 
all tests were two‐tailed. Analyses were conducted with SAS Version 9.4 (Cary, North Carolina) 
and SAS‐callable SUDAAN Version 11.0.1. Institutional Review Board approval to conduct this 
study was not required by the City University of New York. 
 
Table 1. Participant characteristics overall and by food security status among Latino youth 12‐
17 years old (NHIS, 20112017)  

Total  
(N = 7532) 100.0 

Food Secure  
(N = 6076) 81.1 (0.65) 

Food Insecure  
(N = 1453) 18.9 (0.65) 

Characteristic Mean (SE) or % (SE)a Mean (SE) or % (SE)a Mean (SE) or % (SE)a 
Child‐level characteristics  
Generational status, % 

   

First generation 15.4 (0.56) 15.2 (0.61) 16.1 (1.28) 
Second generation 42.4 (0.80) 41.8 (0.83) 45.2 (1.82) 
2.5 generation 11.1 (0.51) 12.0 (0.57) 7.0 (1.05) 
Third generation 31.1 (0.79) 30.9 (0.79) 31.7 (1.97) 

Mexican/Mexican‐American background, % 66.3 (0.94) 66.6 (0.97) 64.9 (1.92) 
BMI for age percentile, Mean (SE) 66.3 (0.47) 66.0 (0.50) 67.7 (1.16) 
BMI category 

   

<85th percentile, normal, % 69.3 (0.67) 69.8 (0.74) 67.2 (1.54) 
85‐94 percentile, overweight, % 15.8 (0.52) 15.8 (0.60) 15.8 (1.23) 
95th percentile, obese, % 14.9 (0.53) 14.4 (0.56) 17.0 (1.26) 

Demographics 
   

Age, years, mean 14.5 (0.01) 14.4 (0.03) 14.5 (0.05) 
Female, % 48.8 (0.78) 49.2 (0.86) 47.2 (1.79) 

Mental health Indicator 
   

Yes 3.8 (0.27) 3.6 (0.29) 4.9 (0.69) 
Sometimes 9.9 (0.45) 7.7 (0.43) 19.5 (1.42) 
No 86.2 (0.52) 88.7 (0.51) 75.6 (1.55) 

Household‐level and parental characteristics 
Family structure: 

   

1 adult, 1+ children 15.9 (0.55) 14.0 (0.56) 24.4 (1.61) 
>1 adult, 1+ children 84.0 (0.55) 86.0 (0.56) 75.5 (1.61) 

Mother living in household 95.6 (0.29) 95.9 (0.31) 95.7 (0.64) 
Age of resident mother, Mean (SE) 40.8 (0.10) 40.9 (0.11) 40.4 (0.23) 
Immigration status of parent(s): 

   

At least one parent US citizen 66.1 (0.80) 67.1 (0.88) 61.8 (1.99) 
Only parent or both parents not citizens 33.9 (0.80) 32.9 (0.88) 38.1 (1.99) 

SNAP receipt, (yes), % 30.1 (0.80) 24.7 (0.80) 53.1 (1.79) 
Federal Poverty Level: 

   

<200% 62.8 (0.79) 57.4 (0.90) 86.2 (1.16) 
≥200% 37.2 (0.79) 42.6 (0.90) 13.8 (1.16) 

Highest educational level of HH adult 
   

Less than HS, % 24.0 (0.72) 21.9 (0.71) 32.9 (1.77) 
HS degree, % 23.7 (0.67) 23.4 (0.73) 24.9 (1.50) 
Some college/associate degree, % 32.8 (0.79) 32.8 (0.84) 32.9 (1.58) 
College degree or more, % 19.6 (0.68) 21.9 (0.76) 9.3 (1.15) 

Yearly household income 
   



 
Total  
(N = 7532) 100.0 

Food Secure  
(N = 6076) 81.1 (0.65) 

Food Insecure  
(N = 1453) 18.9 (0.65) 

Characteristic Mean (SE) or % (SE)a Mean (SE) or % (SE)a Mean (SE) or % (SE)a 
0‐$34,999 43.2 (0.91) 37.6 (0.96) 66.4 (1.80) 
$35 000‐$74 999 33.4 (0.78) 34.7 (0.85) 28.0 (1.70) 
$75 000‐$99 999 9.2 (0.45) 10.4 (0.52) 4.0 (0.72) 
$100 000 + 14.2 (0.61) 17.2 (0.74) 1.6 (0.46) 

a SE = Standard error. 
 
5 RESULTS 
 
Participant characteristics are outlined in Table 1. Latino youth participants were 49% female, 
predominantly second generation (42%), mostly of Mexican or Mexican‐American background 
(66%), lived with their mother in the household (96%); and, on average, 14 years old. A total of 
19% were from food insecure households, and 15% met the cut‐off for obesity (eg, BMI greater 
than or equal to the 95th percentile for age and sex). Most Latino youth (63%) were below 200% 
of the federal poverty level, ranging from 57% among food secure to 86% among food insecure 
households. Nearly a third of participants (30%) reported receiving SNAP benefits (ranging from 
25% among food secure to 53% among food insecure households). Proportionately more youth 
from food insecure households had parents with lower educational attainment and lower 
household income than those from food secure households. Youth from food insecure 
households also reported more mental distress, lived in families with smaller structures and had 
one or both parents who were not US citizens. 
 
The distribution of categories of BMI percentiles by food security and generational status is 
graphically depicted in Figure 1. Proportionately more first (70%) and third generation (72%) 
food secure youth were of normal weight than were second (68%) generation youth (68%). 
Obesity percentages among food‐insecure households (ie, low food security) ranged from 12.8% 
in the first generation, to 15.8% in the second generation, to 24.3% in the 2.5 generation, and 
19.2% in the third generation. Among the third generation only, food insecure youth were 
significantly more likely to be obese and significantly less likely to be of normal weight than 
were food secure youth (p = 0.0367). 
 
Table 2 presents PR for the joint association between generational status and food security level 
on obesity among the sample. At each generational status category, living in a household of low 
food security increased the prevalence of child obesity relative to residing in a food secure 
household. In unadjusted and partially adjusted models, 2.5 and third generation food insecure 
youth had the highest prevalence of adolescent obesity when compared with first generation food 
secure youth (PR: 2.12; 95% CI, 1.15‐3.89 and PR: 1.73; 95% CI, 1.24‐2.40 and partially 
adjusted PR (aPR): 1.84; 95% CI, 1.02‐3.32 and (aPR): 1.61; 95% CI, 1.16‐2.23; respectively). 
 
 



 
Figure 1. Distribution of categories of BMI percentiles by generation and food security status 
among Latino youth (N = 7532). Note: Weighted percent reported 
 
Table 2. Joint association between generational status, food security, and obesity among Latino 
youth, N = 7529 (NHIS, 2011‐2017)  

% obese (% obese vs normal/overweight BMI)  
Unadjusted Model Model 1a Model 2b  
PR (95% CI)c PR (95% CI)c aPR (95% CI)c 

Joint effect of Generational Status and Food Security 
   

Third generation, food insecure (n = 446) 1.73 (1.24‐2.40) 1.61 (1.16‐2.23) 1.49 (1.01‐2.20) 
Third generation, food secure (n = 1815) 1.22 (0.93‐1.59) 1.14 (0.87‐1.49) 1.27 (0.93‐1.73) 
2.5 generation, food insecure (n = 81) 2.12 (1.15‐3.89) 1.84 (1.02‐3.32) 1.60 (0.84‐3.08) 
2.5 generation, food secure (n = 667) 1.41 (1.04‐1.92) 1.33 (0.98‐1.80) 1.53 (1.09‐2.16) 
Second generation, food insecure (n = 673) 1.42 (1.04‐1.94) 1.29 (0.95‐1.76) 1.32 (0.97‐1.82) 
Second generation, food secure (n = 2659) 1.41 (1.10‐1.82) 1.28 (1.01‐1.64) 1.25 (0.97‐1.61) 
First generation, food insecure (n = 253) 1.16 (0.73‐1.84) 1.14 (0.71‐1.83) 1.23 (0.75‐2.00) 
First generation, food secure (n = 935) 1.00 1.00 1.00 

Significant results in bold font 
a Model 1 is adjusted for child‐level factors: age, sex, Mexican origin, mental health indicator, and survey year. 
b Model 2 is additionally adjusted for these family, household, and parent‐level variables: poverty threshold, 
SNAP receipt, highest educational level of household adult(s), citizenship status of parents, family structure, 
mother in the household, and (resident) mother's age. 
c PR/aPR = prevalence ratio/adjusted prevalence ratio, 95% CI = 95 confidence interval. 

 
In fully adjusted models, however, 2.5 generation food secure youth had the highest prevalence 
of child obesity (aPR: 1.53; 95% CI, 1.09‐2.16) when compared with first generation food secure 
youth, followed by third generation food insecure youth (aPR: 1.49; 95% CI, 1.01‐2.20). Barring 
the first generation, second generation food secure youth had the lowest increase in obesity 
prevalence relative to subsequent generations when compared with first‐generation food secure 
youth, but the result was not significant (aPR: 1.25, 95% CI, 0.97‐1.61). 
 
6 DISCUSSION 

https://wol-prod-cdn.literatumonline.com/cms/attachment/d94bf13a-0fcf-42f5-836a-e8fb88970695/ijpo12525-fig-0001-m.jpg


 
This study found that the simultaneous effect of generational status and food security status is 
associated with obesity prevalence among Latino adolescents. When compared with foreign‐born 
food secure Latino youth, all subsequent generations of US‐born children living in households of 
low food security had a higher prevalence of obesity. After adjustment for child‐level and 
household‐level factors, the prevalence of obesity in food insecure households was only 
significantly higher for third generation youth when compared with first generation youth. 
However, the highest prevalence of obesity among food secure households occurred for 2.5 
generation youth, whereas second and third generation food secure youth experienced smaller 
increases in obesity prevalence when compared with their first‐generation food secure 
counterparts. 
 
Our findings of differential obesity risks given food security status among the third generation is 
supported by Portes' theory of divergent “paths of mobility” as a result of acculturation.20 That is, 
among the third generation, or subsequently more acculturated groups in the United States, the 
pattern can be one of “upward” or “downward” mobility. It can thus be argued that third 
generation Latino youth from households of low food security experience disadvantage typified 
by the downward pattern of acculturation, reflected in their significantly elevated rates of 
obesity. This is in contrast to the non‐significant increase in obesity rates among third generation 
food secure Latino adolescents. It can likewise be hypothesized that this latter group of third 
generation Latino youth typifies the upward pattern, which may occur in the adaptation of 
healthier habits and increased understanding of preventative factors that can help mitigate their 
risk of obesity. Prior research has also indirectly supported these findings, in that higher 
acculturation among Latinos was associated with better disease management behaviours.28, 29 
 
Our findings also show that 2.5 generation Latino youth have a higher prevalence of obesity 
compared with their food secure, first generation counterparts, a result consistent with other 
research.19, 22, 30 In fact, the collective 2.5 generation had the highest prevalence of obesity 
relative to the first generation, a result that remained significant among food secure households 
in fully adjusted models. This is noteworthy, given that the 2.5 generation consisted exclusively 
of dual parent households, which tend to be both more food secure and less predisposed to the 
food challenges single‐parent households may face. This may be explained by acculturative 
patterning or the processes by which second‐generation youth simultaneously adapt to the values 
and norms of the host culture while retaining key elements of the parental culture.20 Portes and 
others31-33 have noted that the ability for youth and their families' to successfully deploy the 
social and economic resources against adaptation barriers is shaped by whether youth exhibit a 
dissonant acculturation pattern (whereby children reject the values and language of parents) or 
“consonance” (the joint accommodation of children and parents to the values and language of the 
new culture) or “selectivity” (preservation of key elements of the parental culture while learning 
language and values of host culture).34 The study of these acculturative typologies may be 
particularly useful in future work that explores why US‐born Latino youth with at least one 
foreign‐born parent appear to be at higher risk of obesity than their generational status might 
otherwise suggest. 
 
There are some limitations in our study that deserve mention. First, the NHIS collects 
information on the adult (10‐item) food security questionnaire rather than the more 



comprehensive 18‐item household module. While the shorter questionnaire is less burdensome 
than the 18‐item version, it does not provide specific information on the food security of children 
in the household.18 This is important, because youth may experience different dimensions of 
household‐level food insecurity than adults do. Second, despite controlling for family structure in 
our models, our finding of a uniformly higher obesity prevalence among food insecure youth 
across generations may at least be partially explained by our inclusion of single as well as dual‐
parent households into the second and third generational status categories but not for the 2.5 
generation. Single‐parent family structures are not only more likely to be of low food security 
than families with more than one parent, but they also carry the highest obesity risks as a result 
of food insecurity.35 We were unable to completely control for parental marital status, which may 
predispose children to obesity or overweight,9 and we also did not measure diet either among 
parents or their children, which has been cited as a significant factor in increased rates of 
overweight/obesity among the Latino young adult population in recent research.36 We were 
unable to control for obesity‐related health information of parents, and the impact of family and 
community‐level measures and the larger food context were also not thoroughly explored given 
the constraints of our data.37 Lastly, acculturation processes are as important, if not more 
important, than country of nativity in preventing and counteracting childhood obesity through the 
adoption of dietary change and other health behaviours and norms at the family level.12, 30, 38 
 
Despite these limitations, this is one of the first studies to use a nationally representative sample 
of Latino children to examine youth obesity while taking into account the joint effect of 
generational status and food security. Our study contributes to a growing body of literature 
examining the effect of acculturative factors, such as generational status, on the relationship 
between food security and obesity among Latino youth. Given that obesity is a key risk factor for 
many of the top causes of mortality and morbidity in the United States, coupled with a growing 
population of second‐generation Latino immigrants, makes rising obesity prevalence among 
these youth a matter of urgent public health concern. Clearly outlining key acculturative and 
sociodemographic risk factors can have important implications for the tailoring of clinical care in 
pediatric obesity. Future studies should examine the overlapping context of family diet and 
community food environments as well as acculturation processes in order to more accurately 
convey the impact of generational differences on weight outcomes among Latinos. 
 
ACKNOWLEDGEMENTS 
 
The authors wish to thank the staff at the NHIS, National Center for Health Statistics, for 
providing sample code and guidance on how to link sample child respondents with parent level 
data. Author contributions are as follows: Overall integrity of the work from inception to 
publication: Flórez, Katic, Aponte‐Soto, and Echeverria. Design, acquisition of data, or analysis 
and interpretation of data: Flórez, Katic, Echeverria. Preparation and review of the manuscript 
for important intellectual content: Flórez, Katic, López‐Cevallos, Murillo, Cancel‐Tirado, 
Aponte‐Soto, and Echeverria. Final approval of the version to be published: Flórez, Katic, 
López‐Cevallos, Murillo, Cancel‐Tirado, Aponte‐Soto, and Echeverria. This study was supported 
by the Robert Wood Johnson Foundation's (RWJF) New Connections Publication Support Funds 
(PI: Echeverrria). Its contents are solely the responsibility of the authors and do not necessarily 
represent the official views of the RWJF. 
 



CONFLICT OF INTEREST 
 
The authors certify that they have NO affiliations with or involvement in any organization or 
entity with any financial interest (such as honoraria; educational grants; participation in speakers' 
bureaus; membership, employment, consultancies, stock ownership, or other equity interest; and 
expert testimony or patent‐licensing arrangements) or nonfinancial interest (such as personal or 
professional relationships, affiliations, knowledge, or beliefs) in the subject matter or materials 
discussed in this manuscript. 
 
REFERENCES 
 
1. Dhurandhar EJ. The food‐insecurity obesity paradox: a resource scarcity hypothesis. Physiol 
Behav. 2016; 162: 88‐ 92. 
 
2. Ryan‐Ibarra S, Sanchez‐Vaznaugh E, Leung C, Induni M. The relationship between food 
insecurity and overweight/obesity differs by birthplace and length of U.S. residence. Public 
Health Nutr. 2017; 20( 4): 671‐ 677. 
 
3. FRAC. Understanding the Connections: Food Insecurity and Obesity. Washington, DC: Food 
Research & Action Center; October 2015; 2015. 
 
4. Kohn M, Bell J, Grow H, Chan G. Food insecurity, food assistance and weight status in US 
youth: new evidence from NHANES 2007–08. Pediatr Obes. 2014; 9( 2): 155‐ 166. 
 
5. Holben D, Taylor C. Food insecurity and its association with central obesity and other markers 
of metabolic syndrome among persons aged 12‐18 years in the United States. J Am Osteopath 
Assoc. 2015; 115( 9): 536‐ 543. 
 
6. Lohman B, Stewart S, Gundersen C, Garasky S, Eisenmann J. Adolescent overweight and 
obesity: links to food insecurity and individual, maternal and family stressors. J Adolesc 
Health.2009; 45( 3): 230‐ 237. 
 
7. Eisenmann J, Gundersen C, Lohman B, Garasky S, Stewart S. Is food insecurity related to 
overweight and obesity in children and adolescents. Obes Rev. 2011; 12( 5): 73‐ 83. 
 
8. CBPP. SNAP helps millions of Lationos. Center on Budget and Policy Priorities Web 
site. https://www.cbpp.org/research/food‐assistance/snap‐helps‐millions‐of‐latinos. 
Published 2018. Updated February 20, 2018. Accessed March 20, 2018. 
 
9. Hernandez D. Latino mothers' cumulative food insecurity exposure and child body 
composition. Am J Public Health. 2016; 40( 1): 92‐ 99. 
 
10. Bates L, Acevedo‐Garcia D, Alegria M, Krieger N. Immigration and generational trends in 
body mass index and obesity in the United States: results of the National Latino and Asian‐
American survey, 2002‐2003. Am J Public Health. 2008; 98( 1): 70‐ 77. 
 

https://www.cbpp.org/research/food-assistance/snap-helps-millions-of-latinos


11. Taverno S, Rollins B, Francis L. Generation, language, body mass index, and activity 
patterns in Hispanic children. Am J Prev Med. 2010; 38( 2): 145‐ 153. 
 
12. McLeod D, Buscemi J, Bohnert A. Becoming American, becoming obese? A systematic 
review of acculturation and weight among Latino youth. Obes Rev. 2016; 17( 11): 1040‐ 1049. 
 
13. Trapp C, Burke G, Gorin A, et al. The relationship between dietary patterns, body mass index 
percentile and household food insecurity in young urban children. Child 
Obes. 2015; 11( 2): 148‐ 155. 
 
14. Frisco M, Quiros S, Van Hook J. One size may not fit all: how obesity among Mexican‐
origin youth varies by generation, gender and age. Demography. 2016; 53( 6): 2031‐ 2043. 
 
15. Statistics NCfH. About the National Health Interview Survey. 
CDC/NCHS. https://www.cdc.gov/nchs/nhis/about_nhis.htm. Published 2018. Updated April 9, 
2018. . Accessed February 1 2018. 
 
16. Prevention CfDCa. Growth Chart Training: A SAS Program for the 2000 CDC Growth 
Charts (ages 0 to <20 years). CDC Division of Nutrition, Physical Activity and 
Obesity. https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm. Published 2016. 
Accessed July 20, 2017. 
 
17. Kuczmarski R, Ogden C, Guo S. CDC growth charts for the United States: methods and 
development. National Center for Health Statistics. Vital Health Stat. 
2002. 2002; 11( 246): 1‐ 190. 
 
18. Economic Research Service U U.S. Adult Food Security Survey Module: Three‐Stage 
Design, with Screeners. Survey Tools, U.S. Adult Food Security Survey Module Web 
site. https://www.ers.usda.gov/topics/food‐nutrition‐assistance/food‐security‐in‐the‐us/survey‐
tools.aspx. Published 2012. Accessed2018. 
 
19. Acevedo‐Garcia D, Pan J, Jun H, Osypuk T, Emmons K. The effect of immigrant generation 
on smoking. Soc Sci Med. 2005; 61( 6): 1223‐ 1242. 
 
20. Portes A, Fernandez‐Kelly P, Haller W. The adaptation of the immigrant second‐generation 
in America: a theoretical overview and recent evidence. J Ethn Migr 
Stud. 2009; 35( 7): 1077‐ 1104. 
 
21. Portes A, Rumbaut R. Not everyone is chosen: segmented assimilation and its determinants. 
In: A Portes, R Rumbaut, eds. Legacies: The story of the immigrant second generation. Berkeley 
and Los Angeles, CA and New York, NY: University of California Press, Russell Sage 
Foundation; 2001: 44‐ 69. 
 
22. Ramakrishna S. Second‐generation immigrants? The "2.5 generation" in the United 
States. Soc Sci Q. 2004; 85( 2): 380‐ 399. 
 

https://www.cdc.gov/nchs/nhis/about_nhis.htm
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools.aspx


23. Knol M, VanderWeele T. Recommendations for presenting analyses of effect modification 
and interaction. Int J Epidemiol. 2012; 41( 2): 514‐ 520. 
 
24. 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. 
 
25. Ogden CL, Carroll MD, Lawman HG, et al. Trends in obesity prevalence among children and 
adolescents in the United States, 1988‐1994 through 2013‐
2014. Jama. 2016; 315( 21): 2292‐ 2299. 
 
26. Goodman R. The strengths and difficulties questionnaire: a research note. J Child Psychol 
Psychiatry. 1997; 38( 5): 581‐ 586. 
 
27. (NHIS) NHIS. NHIS Data, Questionnaires and Related Documentation: Public Use Data 
Release Survey Description National Center for Health Statistics (NCHS); June 2017 2016. 
 
28. Ford ES, Li C, Pearson WS, Zhao G, Mokdad AH. Trends in hypercholesterolemia, 
treatment and control among United States adults. Int J Cardiol. 2010; 140( 2): 226‐ 235. 
 
29. Allen ML, Elliott MN, Morales LS, Diamant AL, Hambarsoomian K, Schuster 
MA. Adolescent participation in preventive health behaviors, physical activity, and nutrition: 
differences across immigrant generations for Asians and Latinos compared with whites. Am J 
Public Health. 2007; 97( 2): 337‐ 343. 
 
30. Buscemi J, Beech B, Relyea G. Predictors of obesity in Latino children: acculturation as a 
moderator of the relationship between food insecurity and body mass index percentile. J Immigr 
Minor Health. 2011; 13( 1): 149‐ 154. 
 
31. Johnson MA, Marchi KS. Segmented assimilation theory and perinatal health disparities 
among women of Mexican descent. Soc Sci Med. 2009; 69( 1): 101‐ 109. 
 
32. Castro FG, Marsiglia FF, Kulis S, Kellison JG. Lifetime segmented assimilation trajectories 
and health outcomes in Latino and other community residents. Am J Public 
Health. 2010; 100( 4): 669‐ 676. 
 
33. Florez KR, Abraido‐Lanza A. Segmented assimilation: an approach to studying acculturation 
and obesity among Latino adults in the United States. Fam Community 
Health. 2017; 40( 2): 132‐ 138. 
 
34. Waters MC, Tran VC, Kasinitz P, Mollenkopf JH. Segmented assimilation revisited: types of 
acculturation and socioeconomic mobility in young adulthood. Ethn Racial 
Stud. 2010; 33( 7): 1168‐ 1193. 
 
35. Franklin B, Jones A, Love D, Puckett S, Macklin J, White‐Means S. Exploring mediators of 
food insecurity and obesity: a review of recent literature. J Community 
Health. 2012; 37( 1): 253‐ 264. 



 
36. Soto S, Arredondo E, Marcus B, Shakya H, Roesch S, Ayala G. Effects of Latino children on 
their mothers' dietary intake and dietary behaviors: the role of children's acculturation and the 
mother‐child acculturation gap. Soc Sci Med. 2017; 191: 125‐ 133. 
 
37. Myers C, Slack T, Martin C, Broyles S, Heymsfield S. Change in obesity prevalence across 
the United States is influenced by recreational and healthcare contexts, food environments, and 
Hispanic populations. PLoS ONE. 2016; 11( 2): e0148394. 
 
38. Martinez A. Reconsidering acculturation in dietary change research among Latino 
immigrants: challenging the preconditions of US migration. Ethn Health. 2013; 18( 2): 115‐ 135. 
 


