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 In this dissertation, I seek to examine changes in diet and other food behaviors that take 

place within and across generations of Mexican immigrants in the U.S. I present four studies, 

each of which addresses a set of common hypotheses. My first hypothesis is that well-

documented shifts in diet that occur as Mexican immigrants spend time in the U.S and become 

more acculturated may represent just one aspect of a broader shift in food behaviors. I use data 

from the 2005-2010 National Health and Nutrition Examination Survey (NHANES) and survey 

data that were collected as part of a community intervention study in East Los Angeles, 

California (East L.A. Community Survey) to examine the relationship between linguistic 

acculturation and a variety of food purchasing, preparation, and consumption behaviors among 

Mexican Americans. I present evidence of a broad shift in food behaviors as Mexican 

Americans acculturate, characterized by decreased home meal preparation and increased 

reliance on prepared and processed foods from restaurants and other food sources.  
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 My second hypothesis is that not all changes in food behaviors that occur within and 

across immigrant generations are the result of exposure to and adoption of U.S. culture, and 

thus should not be thought of as ‘dietary acculturation.’ Rather, I argue that much of the change 

in food behaviors that occurs among Mexican immigrants and their offspring may result from 

shifts in social characteristics such as income, education, and urban exposure. For example, 

many immigrants migrate from rural areas in Mexico to large urban areas in the U.S., and 

educational attainment and socioeconomic status improve quickly among immigrants and their 

offspring. I argue that these important social factors would affect food behaviors in any country, 

and thus it is important to differentiate between their influence and shifts in food behaviors 

caused by exposure to and adoption of U.S. culture.  

 I investigate my second hypothesis using data from adult participants in the 2006 

Encuesta Nacional de Salud y Nutrición (National Health and Nutrition Study), a large 

population-based study conducted in Mexico. I examine patterns in food behaviors among 

Mexican adults, finding that food spending and consumption of foods prepared outside of the 

home increase dramatically with income, education, and urban versus rural residence. Thus, my 

findings suggest that many of the social differences between more-acculturated Mexican 

Americans from their less-acculturated counterparts would result in large social gradients in 

food behaviors within the Mexican population, even in the absence of exposure to and adoption 

of U.S. culture. I also examine my second hypothesis using data from the 2005-2010 NHANES 

and the East L.A. Community Survey. I assess whether any observed relationship between 

linguistic acculturation and food behaviors is explained by income, education, and other 

sociodemographic differences between more- and less-acculturated Mexican Americans. My 

findings suggest that much of the relationship between linguistic acculturation and food 

behaviors is explained by these other social factors, and thus not all changes in food behaviors 

that occur within and across immigrant generations should be labeled as ‘dietary acculturation.’  
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Chapter 1: Introduction 

 

 In this dissertation, I address the topic of dietary acculturation within the Mexican-origin 

population from the perspective of someone who is not a nutritionist or food researcher. For 

most researchers, the study of dietary acculturation has primarily consisted of documenting 

changes in food and nutrient consumption as an immigrant group acculturates, or adopts the 

cultural patterns and practices of their host society. As a health disparities researcher, I am 

more interested in understanding how and why these changes might occur. Thus, I view the 

world through a different lens, with less focus on nutritional endpoints such as nutrient 

composition or caloric intake, and more emphasis on food behaviors that are further upstream in 

the causal chain, such as food purchasing and preparation. I also attempt to examine some of 

the psychosocial and subjective factors that may affect food purchasing, preparation, and 

consumption, such as attitudes, beliefs, and values that affect food choices as well as perceived 

barriers to healthy meal preparation.  

 This dissertation consists of four empirical studies that examine patterns in food 

behaviors within Mexican and Mexican-origin populations. The studies use three different data 

sources collected among three unique populations; however, there are a few common threads 

that tie each study together. First, each study can help us understand patterns in food 

purchasing, preparation, and consumption within Mexican-origin populations and provide insight 

into how and why diets may change as Mexicans and Mexican Americans are exposed to 

different social and cultural contexts. Second, the papers address a common set of hypotheses 

to help elucidate the relationship between linguistic acculturation and food behaviors. My first 

hypothesis, similar to previous research, is that the food behaviors of more-acculturated 

Mexican Americans are likely to differ from those of their less-acculturated counterparts. In 

contrast to previous studies, which have primarily focused on shifts in diet within and across 
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Mexican generations, much of my effort is concentrated on food purchasing and preparation. I 

examine whether more-acculturated Mexican Americans shop at different food outlets, purchase 

different types of food, prepare their own meals with greater or lesser frequency, and 

demonstrate increased or decreased reliance on processed and prepared food items. 

Furthermore, I use unique data from a nationally-representative survey of Mexican Americans 

and a local survey conducted among residents of East Los Angeles, California (East L.A.) to 

examine the factors that affect food choices and whether these factors vary by acculturation. By 

viewing food behaviors as a system of interrelated dimensions, rather than exclusively 

concentrating on food and nutrient consumption, I believe my dissertation adds a unique 

perspective to the existing literature and will help build an empirical basis for intervention 

strategies to improve diet and related health outcomes among Mexican Americans.  

 My second hypothesis is rooted in the fact that more-acculturated Mexican Americans 

differ from their less-acculturated counterparts in more than just their birthplace, time spent in 

the U.S., and exposure to and adoption of U.S. culture. For example, Mexican immigrants are 

disproportionately from rural areas in Mexico, and the vast majority come to the U.S. with very 

low levels of income and education. Almost all Mexican immigrants move to large urban areas 

in the U.S. and many work their way up the socioeconomic ladder. Furthermore, the offspring of 

first-generation immigrants typically achieve much higher levels of education than their parents. 

Throughout my dissertation, I examine whether these social factors are important in determining 

what Mexican-origin populations eat, and whether accounting for such factors explains 

differences in food behaviors between more- and less-acculturated populations. I argue that 

many of these factors, including income, education, and urban exposure, affect food behaviors 

independent of cultural context and thus their influence is not specific to the U.S. I argue that 

differences in food behaviors between more- and less-acculturated Mexican Americans that can 
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be explained by these social factors are not the result of exposure to and adoption of U.S. 

culture, and therefore should not be labeled as ‘dietary acculturation.’  

 In the first of my dissertation studies, I use data from the 2005-2010 National Health and 

Nutrition Examination Survey, a large, nationally-representative health survey in the U.S., to 

examine food spending and consumption of foods prepared outside of the home among the 

Mexican adult population. By examining the sending context from which Mexican immigrants 

originate, as well as social patterns in consumption of meals prepared outside of the home, I 

believe this study can help provide insight into the factors that shape food behaviors within the 

Mexican American population. The two main objectives of this study are to understand the 

extent to which the Mexican adult population relies on meals prepared outside of the home and 

to examine whether these behaviors are influenced by social factors such as income, education, 

and urban versus rural residence. In the second study, I examine food behaviors among 

Mexican American participants in the 2005-2010 National Health and Nutrition Examination 

Survey, a large, nationally-representative survey with data regarding a wide range of food 

purchasing, preparation, and consumption behaviors. The objective of this study is to examine 

the relationship between linguistic acculturation and food behaviors, and identify whether this 

relationship is explained by differences in education and income between more- and less-

acculturated Mexican Americans. In the third and fourth studies, I approach these same 

research questions from a local perspective using primary data collected as part of a food 

environment intervention study in East Los Angeles (East L.A.). The unique data from East L.A. 

allow me to delve deeper into the relationship between acculturation and food purchasing 

behaviors, by looking at the breadth and variety of food outlets where participants buy food, the 

specific outlets where they do the majority of their food shopping, and the types of prepared and 

non-prepared food items that they purchase. 
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 To provide context for my four dissertation studies, I will begin by examining the 

evolution of dietary research over the last several decades as well as briefly discussing what is 

known about the Latino and Mexican American populations in the U.S. I will then present an 

overview of social theories that can be useful in explaining food behaviors among Latino 

populations, including both food choice theories and acculturation theories. Next, I provide 

further details regarding the data sources and general methodologies I use in this dissertation. 

After presenting the four studies, I conclude by discussing the gaps in the literature that I believe 

this dissertation fills, the strengths and limitations of the studies, and implications of my findings. 
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Chapter 2: Background and Significance 

 

A Health Disparities Perspective 

 Health is not random. A person’s likelihood of catching a disease or suffering from an 

early death is highly related to the social characteristics that define where they come from and 

who they are. Health researchers have known for decades that people who are rich, well-

educated, and have white-collar jobs have better mortality outcomes than those who are less 

well-off, and that Blacks, Latinos, and other racial/ethnic minority groups often suffer from 

increased mortality relative to Whites.1-3  Similarly, a huge and ever-expanding literature has 

demonstrated that disadvantaged social groups suffer from greater burdens of many major 

health conditions, including cancer,4-7 cardiovascular disease,8 and obesity.9  

 Most health disparities, or unnecessary, avoidable, and unjust differences in health, are 

socially-determined rather than caused by medical or genetic differences between population 

groups. As described by Braveman and colleagues (2011), social determinants of health include 

both ‘upstream’ and ‘downstream’ factors.10 Upstream factors refer to fundamental causes of 

health and disease, including macro-level factors like governance, policy, and cultural and 

societal norms and values, as well as individual-level factors like income, education, gender, 

and race/ethnicity. Upstream factors determine our role in society, access to resources, mastery 

over our life choices, and other outcomes that are intimately tied to health behaviors and 

outcomes. Downstream factors, in contrast, are more temporally and spatially proximate to our 

health, but are largely shaped by upstream factors.10 Downstream factors include access and 

use of medical care, health behaviors, and health-related knowledge, attitudes, and beliefs.  

 Many health interventions target downstream determinants (i.e., healthy eating) in order 

to improve a defined health outcome (i.e., obesity) among a specific health disparities 

population (i.e., Mexican Americans). As discussed by Link and Phelan (1996), this approach 
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may result in improvements in the targeted health outcome, but is unlikely to result in the 

elimination of health disparities.11 This is precisely because most health disparities are rooted in 

upstream factors that result in systematic disadvantage across a multitude of health and social 

outcomes. The elimination of health disparities would require addressing these upstream 

causes by, for example, ensuring equitable access to economic and educational opportunities 

or reducing structural racism and other forms of prejudice. 

 While eliminating health disparities might be difficult or impossible, approaching public 

health research from a health disparities perspective can be useful in explicating the true 

causes of social patterns in health and disease. In this dissertation, my primary focus is on 

understanding how food behaviors change as Mexican Americans acculturate, both within and 

across immigrant generations. In contrast to previous studies, which have focused largely on 

describing differences in diet between more- and less-acculturated Mexican Americans, I focus 

much of my attention on understanding how upstream social factors that might affect a broad 

range of food purchasing, preparation, and consumption behaviors. I argue that upstream 

factors, including income, education, and exposure to urban versus rural residence, differ 

substantially between more- and less-acculturated Mexican Americans and likely affect any 

number of health behaviors, including those related to food. While I focus exclusively on food 

behaviors, therefore, I truly view income, education, and geographic context as ‘fundamental 

causes’ that have an impact on a broad range of health and other social outcomes. Thus, while 

what we eat is extremely important and my dissertation research is very food-centric, I believe 

that the conceptual framework and methodological approach I employ would be equally relevant 

and applicable to understanding the root causes of other health behaviors and outcomes within 

health disparities populations. 

 

The Importance of Diet 
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 What people eat has consequences for their health and wellbeing. Diet influences a 

person’s risk of cardiovascular disease12-14 and cancer,15, 16 two of the leading causes of death 

in the U.S., as well as a myriad of chronic disease risk factors such as obesity, diabetes, and 

hypertension.12 Unfortunately, Americans in general are not healthy eaters. Few adults meet the 

Dietary Guidelines for Americans, the federal government's evidence-based nutritional 

recommendations to promote health, reduce the risk of chronic diseases, and reduce the 

prevalence of overweight and obesity.17 Among the consequences of Americans’ poor diets are 

that more than two in three adults are overweight or obese9 and mortality from diet-related 

chronic diseases is higher now than ever before in our nation’s history.18  

 Researchers have long observed that what people eat varies based on social 

characteristics such as age, gender, income, education, and race/ethnicity.12, 19 Furthermore, 

anthropologists have a long history of documenting cross-cultural differences in food behaviors 

and practices.20 But why do people from different social and cultural origins eat differently? As 

discussed by Birch (1999),  food preferences research conducted in the 1920s and 1930s was 

consistent with a “wisdom of the body” perspective suggesting that food preferences reflect 

innate, unlearned “special appetites” for needed nutrients, including sugar, salt, fat, protein, 

carbohydrates, and micronutrients.21 This school of thought posited that evolution has provided 

people from different social backgrounds with different tastes and preferences because the 

nutritional needs of their ancestors were different. To support this hypothesis, researchers 

pointed to studies that found a high degree of overlap in the tastes and preferences of children 

and their parents. This overlap, they claimed, was the result of the fact that tastes and 

preferences are genetically encoded and passed down from parents to children. 

 Later researchers posited that food preferences are at least partially learned, and that 

they develop in response to a person’s social environment.22 This theory was supported by a 

number of studies conducted in the 1970s and 1980s among pairs of monozygotic (identical) 
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and dizygotic (fraternal) twins, which found that food tastes and preferences are generally not 

more similar among pairs of siblings who are genetically identical.22-24 The authors of these twin 

studies posited that resemblance between siblings is more likely due to shared social 

environments than shared genetics. It is now believed that food preferences are greatly 

influenced by the foods a person is exposed to as a child as well as the dietary behaviors that 

are modeled by their family members and friends.25 

 Consistent with other areas of health research, dietary research has now shifted even 

further towards a social ecological perspective that recognizes that food choice is affected by 

factors operating at multiple levels of influence.26, 27 An example of this shift is the increasing 

emphasis being placed on understanding how people’s food behaviors and obesity outcomes 

are affected by the physical environments in which they are embedded. A number of studies in 

urban contexts in the U.S. have observed that access to comprehensive supermarkets and 

other sources of healthy food is much more limited in poor and minority neighborhoods than 

upper-income and White neighborhoods.28, 29 Research has also demonstrated that low-income 

and minority neighborhoods have increased access fast food restaurants and small corner and 

liquor stores, which typically sell a broad variety of unhealthy foods that are both cheap and 

well-marketed.30-32 As discussed by MacIntyre (2007), however, social disparities in food outlet 

distribution is by no means common to all countries or social contexts and should not be 

considered a given.33, 34 A burgeoning field of research is documenting disparities in food access 

and other environmental resources and understanding how these disparities affect individual-

level health outcomes.28, 35, 36 

 

Latinos and Mexican Americans in the U.S. 

 It is critically important for public health researchers to gain a better understanding of the 

causes and consequences of ill health among Latinos. One reason for this is that Latinos are a 
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large and expanding segment of the U.S. population. In 2010, 51 million Americans were of 

Latino origin, a number that the Pew Research Center projects to triple by 2050.37, 38 The Latino 

population is not only increasing in an absolute sense, but is also increasing relative to other 

segments of the U.S. population. For example, in 2005 about 14% of all Americans were Latino, 

but by 2050 Latinos are expected to reach 29% of the total population.37 

  So what does the Latino population in the U.S. look like? In 2010, about two in three 

Latinos, or 33 million people, were of Mexican origin.38 The next largest Latino sub-population is 

Puerto Ricans, which consisted of 4.7 million people in 2010. There are also large Cuban-, 

Salvadoran-, Dominican-, and Guatemalan-origin populations, each of which contained between 

one and two million people in 2010. In terms of nativity, about 37% of Latinos in the U.S. are 

foreign-born; however, this number obscures considerable heterogeneity by country of origin.38 

For example, just 36% of the Mexican-origin population is foreign-born compared to 59% of 

Cubans, 62% of Salvadorans, 57% of Dominicans, and 67% of Guatemalans. 

 States that traditionally have had large Latino populations include those along the U.S.-

Mexico border and Illinois for the Mexican-origin population; Miami for the Cuban population; 

and New York for the Haitian and Dominican populations.39 Mexicans, in particular, have a long 

history of migration and residency in the Western U.S. California, New Mexico, Arizona, 

Nevada, Utah, and parts of Wyoming and Colorado were actually part of Mexico until 1848, 

when they were ceded to the U.S. at the conclusion of the Mexican-American war. Many 

Mexicans stayed in these newly-acquired U.S. territories at the conclusion of the war, and 

waves of Mexican migration into California and other border states continued throughout the 

20th century. Large waves of Mexican immigrants entered the U.S. during the 1900s and 1910s, 

in response to civil war in Mexico; during the 1940s to 1960s, in response to the Bracero 

Program, which sought to fill labor shortages caused by World War II; and during the 1990s, in 

response to an economic boom in the U.S. and the passage of the Immigration Reform and 
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Control Act of 1986.40 

 In recent years, the largest relative growth in the Latino population has occurred in 

states that have traditionally contained few Latinos. Between 2000 and 2010, the percentage of 

the population that is Latino grew by 29% in California but more than doubled in Connecticut, 

Utah, South Carolina, Oklahoma, Kansas, Louisiana, Arkansas, Iowa, Nebraska, and West 

Virginia. Despite the expansion of the Latino population to non-traditional areas, over 14 million 

Latinos lived in California in 2010, far more than any other state. About 85% of California’s 

Latino population is Mexican-origin and over one-third of the Mexican-origin population in the 

entire U.S. lives in California.41 This high concentration as well as California’s great diversity of 

social and environmental contexts makes the state an ideal location for studying health among 

the Mexican-origin population. 

 An important characteristic of the Latino population is that, in general, Latinos have 

relatively low socioeconomic positions compared to the general U.S. population.41 For example, 

39% of all Latino adults and 45% of Mexican-origin adults have less than a high school degree, 

compared to 15% of all adults and just 10% of Whites.42 Data from the 2011 Current Population 

Survey indicate that 28.2% of Latinos live in poverty, more than any other racial/ethnic group 

and nearly triple the rate among non-Hispanic Whites (11.1%).43 In 2009, median household 

income among all U.S. households was $50,800, compared to just $40,200 among Latino 

households and $40,000 among Mexican-origin households.41 Lower household income is 

exacerbated by the relatively larger size of Latino households, which are a full person larger 

than non-Latino households.41 In other words, Latino households have fewer resources to 

spend on more people when compared to non-Latino households. 

 Foreign-born Latinos differ from their U.S.-born counterparts in a number of 

sociodemographic characteristics that likely affect their health and other social outcomes. For 

example, 63% of Mexicans who migrated to the U.S. between 2001 and 2005 had a primary 
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school education or less, and data from the 2007-2011 American Community Survey (ACS) 

reveal that 60% of all foreign-born Mexican American adults have less than a high school 

degree.44, 45 On the other hand, ACS data indicate that just 22% of U.S.-born Mexican 

Americans have less than a high school degree. Furthermore, the average poverty to income 

ratio among foreign-born Mexican Americans is 1.97, compared to 2.78 among U.S.-born 

counterparts. Using data from the 2006 Mexican National Survey of Population Dynamics, 

Riosmena and Massey (2012) found that about 40% of Mexicans who immigrated to the U.S. 

between 2001 and 2005 were from rural areas, a proportion that declined from 60% to 70% in 

the 1970s.40, 44 While a large proportion of Mexican immigrants originate from rural areas, data 

from the 2007-2011 ACS suggest that 92% live in urban areas in the U.S.45 Foreign-born 

Mexican Americans also tend to be older than their U.S.-born counterparts (median ages are 38 

and 17, respectively) and are much more likely to be married.46 Finally, and particularly relevant 

to this dissertation, about nine in ten U.S.-born Mexican Americans ages five years and older 

speak English proficiently, compared to about one-third of foreign-born Mexican Americans.46 

 

The Latino Health Advantage 

 In 1986, Kyriakos S. Markides and Jeannine Coreil published a seminal paper 

comparing s47 Based on a synthesis of the existing literature, Markides and Coreil concluded 

that “accumulating evidence suggests that the health of Hispanics is much closer to that of other 

Whites than to the health of Blacks, with whom Hispanics share socioeconomic conditions.” In 

other words, the authors found that Latinos have surprisingly good health outcomes despite 

their relatively low levels of income and educational attainment. The studies reviewed by 

Markides and Coreil, as well as subsequent studies, suggested that Latinos may have a health 

advantage related to all-cause mortality, cancer mortality, cardiovascular disease mortality, 

functional health, asthma, oral health, low birth weight, and mental health.47-53 This health 



 

   

12 

advantage of Latinos has became known as the ‘Latino paradox’ because it stands in direct 

contrast to a relatively large and enduring literature that has documented an inverse relationship 

between socioeconomic status and health.54  

 Perhaps due to its surprising nature, several hypotheses have been offered to disprove 

or ‘explain away’ the Latino health advantage.55, 56 One hypothesis, known as the ‘salmon bias 

theory,’ posited that mortality rates among Latinos were artificially low because Latino 

immigrants returned to their home countries to die and thus were not included in death counts. 

Another prominent theory was the ‘healthy migrant theory,’ which held that Latinos had a health 

advantage because only the healthiest members of Latin American countries were migrating to 

the U.S. Other hypotheses pointed out various methodological issues that may have resulted in 

artificially-suppressed mortality rates among Hispanics. In general, however, these and other 

theories that sought to disprove the paradox were found to be completely untrue or to explain 

only a small portion of the Latino health advantage.49, 57 For example, evidence against the 

healthy migrant theory includes that foreign-born Latinos have a health advantage compared to 

most U.S.-born populations and foreign-born Whites.49 If migration were a health selection 

process, the health advantage enjoyed by Latinos would likely hold for other immigrant 

populations. 

 The Latino health advantage may be partially due to the fact that Latinos are more likely 

than other U.S. subpopulations to engage in particular health behaviors. For example, studies 

have shown that Latinos are less likely than other U.S. subpopulations to smoke and drink 

alcohol, two important risk factors for all-cause mortality and mortality from cancer and 

cardiovascular disease.49, 57 In contrast, Latinos are less likely to exercise and more likely to be 

overweight than many other racial/ethnic groups.49, 57 The extent to which health behaviors 

explain the Latino health advantage is difficult to discern because health behaviors are not 

consistently better among Latinos than other U.S. subpopulations. 
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 In order to better understand why Latinos enjoy a health advantage, I believe it will be 

necessary to go beyond health behaviors and risk factors that can be measured at the individual 

level. In particular, increasing emphasis will likely need to be placed on examining how the 

unique physical, social, and cultural context of Latinos in the U.S. affects their health. That the 

Latino health advantage is considered paradoxical, in fact, obscures the very important fact that 

despite their socioeconomic similarities, the lives and circumstances of Latinos are vastly 

different than those of other U.S. minorities. Developing a better understanding of how physical, 

social, and cultural context affects health will likely represent an important next wave in Latino 

health research. 

  

 Specific Areas for Concern 

 Despite enjoying an overall health advantage, Latinos actually suffer from comparatively 

worse outcomes related to a few specific causes of morbidity and mortality. As summarized by 

Vega and colleagues (2009), Latinos are much more likely than the general U.S. population to 

suffer from mortality due to diabetes, homicide, work-related injuries, human immunodeficiency 

virus, liver disease, and specific types of digestive system cancers, including cervical, stomach, 

and liver cancer.58 One of the most compelling reasons to study diet, in particular, among the 

Latino population is that the Latino health advantage does not hold for a number of diet-related 

chronic diseases. For example, 2007-2008 NHANES data indicate that the prevalence of 

overweight and obesity is 76.9% among all Latino adults and 77.5% among Mexican American 

adults, compared to 67.5% among non-Hispanic Whites.9 Recent estimates suggest that 45.4% 

of Latino men and 52.5% of Latina women born in 2000 will develop diabetes in their lifetime, 

compared to just 26.7% of White men and 31.2% of White women.59 The Latino health 

advantage related to cardiovascular disease mortality may also be less clear-cut than previously 

believed. Data from the San Antonio Heart Study, a cohort study that followed participants over 
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a 7- to 8-year period, found a cardiovascular disease mortality ratio of 1.30 for Mexican 

Americans compared to non-Hispanic Whites.60, 61 Given the rapid expansion of the Latino 

population coupled with the shifting burden of disease, combating diet-related chronic disease 

among Latinos may represent a great public health challenge of the future. 

 

Acculturation, Health, and Diet Among Latinos 

 A relatively large body of research has found that acculturation, or the degree to which 

members of an immigrant group are exposed to and adopt U.S. culture, is associated with 

health and health behaviors among Latinos.62 The relationship between acculturation and health 

is complex, however, and it would be inaccurate to say that acculturation is uniformly associated 

with better or worse health. Rather, some health behaviors and health outcomes appear to 

improve as Latinos acculturate, while others seem to worsen. A number of studies have found 

that more-acculturated Latinos are more likely to smoke, drink alcohol, and use illegal drugs 

than their less-acculturated counterparts;57, 62 however, access and use of health care services 

as well as perceived general health improve as Latinos acculturate.63 The evidence regarding 

the relationship between acculturation and many chronic conditions (e.g., overweight and 

obesity, diabetes, hypertension) is mixed, with studies finding conflicting results or patterns that 

differ based on country of origin, gender, or other social factors.62, 64-66 To summarize, 

researchers are still trying to gain a clear understanding of the relationship between 

acculturation and health, including whether acculturation exerts a causal influence on health 

behaviors and outcomes. 

 Research has demonstrated that unhealthy shifts in consumption of specific nutrients 

and foods occur as Latino acculturate. For example, using data from the 1982-1984 Hispanic 

Health and Nutrition Examination Survey, Guendelman and Abrams (1995) found that foreign-

born Mexican American women consumed more protein, folic acid, calcium, and vitamins A and 
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C than U.S.-born Mexican American or White women.67 Based on the 1988-1994 National 

Health and Nutrition Examination Survey, Dixon and colleagues (2000) found that foreign-born 

Mexican Americans consumed less fat and more fiber, folate, calcium, potassium, magnesium, 

vitamins A, C, E , and B6 than their U.S.-born counterparts.68 Batis and colleagues (2011) used 

data from the 1999 Mexican National Nutrition Survey and the 1999-2006 NHANES to compare 

intake of specific food and beverage items among Mexicans, foreign-born Mexican Americans, 

U.S.-born Mexican Americans, and non-Hispanic Whites.69 For most food and beverage types, 

they found linear trends in consumption by exposure to the U.S. environment. Compared to 

Mexican women, for example, foreign-born Mexican American women consumed 2.2% more of 

their total daily calories from soda, while U.S.-born Mexican Americans consumed 3.3% more 

and non-Hispanic Whites consumed 3.1% more. In general, Batis and colleagues found both 

positive and negative effects of exposure to the U.S. environment, but concluded that the overall 

proportion of energy obtained from unhealthy foods was higher among the groups most 

exposed to the U.S. environment. In particular, the groups who were more exposed to the U.S. 

environment demonstrated lower consumption of beans and other legumes and higher 

consumption of soda, high-fat cheese, desserts, salty snacks, and pizza and French fries. In a 

literature review of 34 studies assessing the relationship between acculturation and diet among 

Latinos, Ayala and colleagues (2008) concluded that foreign-born and less-acculturated Latinos 

consume more fruit, rice, and beans and less sugar and sugar-sweetened beverages than their 

U.S.-born and more-acculturated counterparts.70 

 A number of important questions remain regarding how and why the food behaviors of 

more-acculturated Mexican Americans might differ from those of their less-acculturated 

counterparts. Multiple authors have theorized that exposure to a host society’s culture might 

affect not only what members of a migrating group eat, but also their patterns of food 

purchasing and preparation.71-73 More-acculturated Mexican Americans may shop at different 
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types of food outlets than their less-acculturated counterparts or spend their food budgets on 

different items. More-acculturated Latinos also might prepare meals at home less frequently and 

rely more on restaurant meals and other sources of prepared food. Relatively few studies have 

investigated how food purchasing changes as Latinos acculturate, with almost all focusing on 

fast food consumption.72, 74 These studies have consistently found that fast food patronage 

increases with acculturation. To my knowledge, almost no research has been conducted to 

understand the relationship between acculturation and other food purchasing behaviors among 

Mexican Americans. Similarly, very little research has examined how food preparation behaviors 

differ between the more- and less-acculturated. 

 A further gap in the literature is that few studies have investigated the psychosocial 

mechanisms through which food behaviors may change as Mexican Americans acculturate. An 

exception is a study by Ayala and colleagues (2005), which found that Mexican-origin women in 

San Diego who were more acculturated were more likely to eat out for lunches and dinners, 

consumed more fast food, and had less difficulty reading nutrition labels than their less-

acculturated counterparts. The study found that the more-acculturated women reported 

preferring fast food restaurants to other types of restaurants, and preferred supermarkets or 

produce markets to other types of grocery stores. Interestingly, the study found that women who 

preferred fast food restaurants placed high value on distance, price, and a child-friendly 

atmosphere. Although these values were not assessed by acculturation level, the findings 

suggest that such values may affect where people choose to shop. Understanding how food- 

and health-related knowledge, attitudes, and beliefs affect food behaviors, and whether or not 

these factors vary between the more- and less-acculturated, may represent an important next 

step in research examining the relationship between diet and acculturation. 

 An equally important question to investigate is whether differences in diet between the 

more- and less-acculturated are actually driven by exposure to U.S. culture, and thus should be 
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viewed as an outcome of the acculturation process. I posit that at least some of the difference in 

food behaviors between the more- and less-acculturated is likely the result of important social 

factors that separate U.S.-born and more-acculturated Mexican Americans from their foreign-

born and less-acculturated counterparts. As previously discussed, Mexican migrants to the U.S. 

disproportionately originate in rural areas but nine in ten Mexican Americans live in large urban 

areas. Similarly, income and education are much higher in the second generation than among 

foreign-born Mexican Americans. Research has conclusively demonstrated that geographic 

context, income, education, and several other social factors affect health and health behaviors 

in countries across the globe, and thus their influence is not U.S.-specific.75 I argue that 

differences in food behaviors caused by these factors are not culturally-driven and thus should 

not be considered an outcome or dimension of the acculturation process. As such, I believe it is 

important to differentiate between the influence of these factors and changes in food behavior 

that result from exposure to and adoption of U.S. culture. 
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Chapter 3: Theory 

 

 In this chapter, I will define key constructs and discuss several social theories that have 

informed my dissertation research. I begin by reviewing food choice theories and then move to 

broad theories of acculturation and assimilation. I then review a model of dietary acculturation 

that incorporates elements of both food values theories and acculturation theory. Finally,  I 

present the conceptual framework that guides my four dissertation studies.  

 

Food Behaviors 

 In this dissertation, I use the term ‘food behaviors’ to refer to a broad construct with at 

least three dimensions: 1) food purchasing, 2) food preparation, and 3) food consumption. Food 

purchasing consists of the frequency with which people purchase food, the places where they 

purchase it, and the quantity and types of food they purchase. Food preparation refers to 

whether or not people prepare the food they eat, the degree of preparation in which they 

engage (e.g., cooked from scratch or using processed ingredients), and the methods they use 

to prepare their food. Food consumption refers to the frequency, quantity, and types of food that 

people eat.  

 

Food Choice Theories 

 Two types of food choice theories inform this dissertation. The first type of theory 

considers the value that people place on food and its attributes, such as taste, cost and 

healthfulness. A number of food choice theories seek to identify the attributes of food that 

people value and explain why different types of people might view each attribute to be of greater 

or lesser importance. I review an early example of this theoretical perspective by psychologist 

Kurt Lewin, who studied ‘why people eat what they eat.’76 While Lewin’s work was conducted 
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nearly 70 years ago, his framework for understanding influences on food choice is still extremely 

relevant and is explicitly or implicitly incorporated into many contemporary food choice theories. 

I also review a food choice theory that is based upon a social ecological perspective, 

recognizing that factors operating at multiple levels of influence affect food choice. I focus on the 

“Model of Community Nutrition Environments” presented by Glanz and colleagues (2005), which 

elaborates on environmental and policy-level factors that can affect food choice.77  

 

Kurt Lewin and ‘Why People Eat What they Eat’ 

 In 1943, psychologist Kurt Lewin conducted one of the first comprehensive 

investigations of ‘why people eat what they eat.’76 This was among the earliest attempts to 

define the constructs that affect food behaviors and understand how these constructs interact. 

Lewin chose to concentrate specifically on food purchasing decisions, because he believed that 

what a family eats is highly contingent upon the food that reaches their table. Lewin posited that 

food purchasing decisions are based upon motivational influences, which he separated into 

three different categories: 1) values related to food selection, 2) food needs, and 3) obstacles. 

Values consist of the qualities that a person associates with different types of food, as well as 

the weight they place on each quality. Lewin’s research revealed four important values, 

including the cost, taste, healthfulness, and prestige of different food items. He posited that the 

relative weight placed on these values may change over time according to a person’s or family’s 

food needs. Food needs are driven by variation in the quantity of food needed (e.g., larger 

households need more food), situational factors (e.g., food needs increase when preparing a 

meal for guests), and cultural shifts in food and diet. Food purchasing can also be affected by 

obstacles, such as difficulty in transportation to food channels or the time it takes to prepare 

different food items.  

 One of the most important aspects of Lewin’s work is that he explicitly recognized that 
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the factors influencing food choice are often in conflict with one another. For example, a specific 

food item may taste good but be prohibitively expensive, while another item may be cheap and 

delicious but very unhealthy. Lewin posited that food choice is actually a complex decision-

making process that requires the resolution of these conflicts for people to purchase, prepare, 

and consume food. His conceptualization, therefore, is a utility maximization model whereby 

people make food choices to maximize the value they derive from their food while at the same 

time minimizing the costs. 

 

The Model of Community Nutrition Environments 

 The motivational influences discussed by Lewin operate primarily at the individual and 

interpersonal levels, because food needs and values are largely determined by individuals and 

their family members. Based upon a social ecological perspective, we might also assume that 

food choices are affected by factors operating at other levels of influence. The social ecological 

frameworks developed by Bronfenbrenner (1977) and McLeroy and colleagues (1988) suggest 

that individual-, interpersonal-, organizational-, public policy-, and community level-factors affect 

health outcomes and behaviors.27, 78 The Model of Community Nutrition Environments 

developed by Glanz and colleagues (2005) elaborates on ways that factors operating at these 

higher levels of influence can affect food choice, with particular emphasis on community 

environments.  

 Glanz and colleagues posit that food choice is affected by: 1) the community nutrition 

environment, 2) the organizational nutrition environment, 3) the consumer nutrition environment, 

and 4) the community information environment. The community nutrition environment refers to 

the type, location, and accessibility of food outlets, factors that are all important because people 

can only buy food that they can access. The organizational nutrition environment refers to the 

influence that the food available in a person’s home, school, work, or other organizational 
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environments have on their food choices. For instance, someone who works at Google, where 

they have access to a cafeteria with a range of cheap, healthy, tasty food, likely has different 

food purchasing options than someone who works at a small business in a low-income or 

minority neighborhood. The consumer nutrition environment refers to the effect that factors 

within food outlets can have on a person’s food choices. In particular, Glanz and colleagues 

posit that food choices are affected by the following factors within food outlets: the availability of 

healthy choices; the price, placement, and promotion of specific food items; and nutrition 

information. Finally, the consumer information environment recognizes the important role that 

media and advertising play in shaping perceptions, preferences, and choices related to food. 

The consumer information environment may be particularly important in contemporary studies of 

food choice, over $11 billion was spent on food advertising in 1997, and that a typical teenager 

sees more than 6,000 food ads per year.79, 80  

 

 

Figure 3.1: The Model of Community Nutrition Environments, Glanz, et al. (2005) 

 

Acculturation Theory  

 As defined by Redfield, Linton, and Herskovits (1936), the construct of ‘acculturation’ 
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refers to “those phenomena which result when groups of individuals having different cultures 

come into continuous first-hand contact, with subsequent changes in the original cultural 

patterns of either or both groups.” As noted by Trimble (2003), this definition conceptualizes 

acculturation as a gradual process that results from long-term contact, such as migration, rather 

than short-term interactions, such as travel or war.81 Another noteworthy aspect of this definition 

is its emphasis solely on changes in cultural patterns. As discussed by Gordon (1964), 

acculturation is actually just one dimension of a broader social process known as ‘assimilation,’ 

which includes not only changes in cultural patterns, but also structural and civic integration, 

intermarriage, changes in group identification, and the elimination of prejudice and 

discrimination.82 Gordon posited that acculturation can and often does take place prior to these 

other dimensions of assimilation. 

 Several schools of thought have emerged regarding how the process of acculturation 

takes place. In general, Gordon and other early acculturation researchers assumed that 

acculturation is unidirectional, one-dimensional, constant, and irreversible. Gordon referred to 

this ideological tendency as ‘Anglo-conformity’ because it asserted that immigrants would 

invariably shed their own culture and values in favor of the culture and values of the dominant 

group of the host society. In the United States, for example, this hypothesis suggests that 

immigrants will inevitably adopt the culture and values of the White middle class. In general, 

acculturation research has found that the Anglo-conformity pattern of acculturation may have 

been applicable to past waves of European immigration to the U.S., but does not fit well with 

more recent waves of immigration from Latin America.82, 83 

 Contemporary acculturation theorists believe that acculturation may be multidimensional, 

and that adoption of different cultural patterns and practices may not always occur at the same 

time.84 For example, Telles and Ortiz (2009) recently conducted a study of second-, third-, and 

fourth- generation Mexican immigrants and measured dimensions of acculturation such as 
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language, Spanish names, religion, religiosity, fertility, paternalistic values, and ethnic identity.83 

They found that linguistic acculturation occurred very quickly, with complete acquisition of 

English by the second generation; however, they found much more gradual change in the other 

dimensions of acculturation. Furthermore, when comparing cultural identity between parent-

child dyads, they found that Mexican history, traditions, and values were considered to be more 

important to children than their parents.  

 In general, the findings of Telles and Ortiz suggest that acculturation is both a 

multidimensional construct and that, at least among Mexican Americans, the acculturative 

process is more complex than suggested by proponents of the ‘Anglo-conformity’ perspective. 

In particular, some dimensions of the acculturative process may take place quickly, while others 

occur gradually or not at all. This type of multidimensional, multidirectional process may result in 

multiculturalism, whereby immigrants and their offspring selectively adopt or maintain different 

patterns and practices from the multiple cultures to which they are exposed.  

 With regard to food behaviors, which I largely consider to be a single dimension of 

culture, an Anglo-conformity model of acculturation would suggest that immigrants and their 

offspring will eventually shed their own food cultures and adopt the purchasing, preparation, and 

consumption patterns of the White middle class. In contrast, a multidirectional, multidimensional 

model of acculturation suggests that food behaviors among immigrants and their offspring might 

change little or not at all, that they might adopt only selective parts of American food culture, or 

even that American food culture might itself change and adopt elements of the migrants’ 

sending society. 

  

Segmented Assimilation 

 Portes and Zhou (1993) argue that assimilation among contemporary immigrants has 

become segmented, with members of different groups assimilating towards different sectors of 
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American society.85 They argue for two main assimilation trajectories, one that primarily occurs 

among the offspring of middle-class immigrants and another among the children of low-skill, 

low-wage workers.86 In the first trajectory, many children of middle-class immigrants take 

advantage of their parents’ relatively higher starting point, do well in the U.S. educational 

system, and quickly assimilate into the upper classes. Many children of lower-class immigrants, 

on the other hand, do poorly in school and assimilate downwards towards poverty and a 

permanent underclass. 

 One of the main tenets of segmented assimilation, and particularly downward 

assimilation, is the fact that post-1965 immigrants face considerably different challenges than 

previous waves of European immigrants. An important factor that separates contemporary 

immigrants from their European predecessors is their exposure to interpersonal and structural 

racism. Portes and Zhou argue that European immigrants differed from the White middle class 

primarily in factors that go unseen, such as social and cultural characteristics. As these 

differences lessened within and across immigrant generations, it became difficult to distinguish 

European immigrants and their offspring from longer-tenured Whites. Recent waves of 

immigrants, who primarily originate in Asian, Caribbean, and Latin American countries, are 

largely non-White and differ from the middle class in both unseen and seen characteristics, and 

thus are subjected to interpersonal and structural racism. Furthermore, the children of lower-

class immigrants often live in inner-city neighborhoods in close proximity to ‘native’ minority 

groups, who have adopted an ‘adversarial’ stance to the White middle class. In response to the 

racist environment in which they are raised, Portes and Zhou suggest that many members of 

the new second generation will also adopt this adversarial culture, one consequence of which is 

behaviors and attitudes that lead to poor educational outcomes.86  

 The second factor that Portes and Zhou believe leads to segmented assimilation is 

change over the last several decades in the structure of the U.S. labor market. The traditional 
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view of assimilation is that first-generation immigrants have always been willing to take low-

wage, menial jobs and then work their way into higher-paying, higher-prestige jobs. In the past, 

members of the second generation were able to get middle-class jobs in manufacturing and 

industry that were held in higher prestige and paid better than the menial jobs of the first 

generation. As the economy has shifted away from manufacturing and related industries, far 

fewer jobs are available that require moderate levels of skill and education but still pay a middle-

class wage. This has led to a widening gap between low-wage, low-skill jobs and white-collar 

jobs that pay well but require high levels of education and skills. In this new bifurcated economy, 

workers must either take low-wage jobs or obtain the education necessary for white-collar jobs. 

Portes and Zhou argue that many second generation immigrants adopt the adversarial culture 

of native minorities and will not reach this higher level of education. Having grown up in the 

U.S., however, many members of the new second generation have ‘American’ employment 

expectations that leave them unwilling to accept low-wage, menial jobs. As a result, Portes and 

Zhou conclude that many members of the new second generation, particularly the offspring of 

poorly-educated, low-wage workers, will choose not to participate in the labor market and 

undergo downward assimilation towards poverty and a permanent underclass. 

 If segmented assimilation theory held among Mexican immigrants and their offspring, we 

would expect much of the second generation to undergo downward assimilation towards a 

permanent underclass. This is because most first-generation Mexican immigrants have low 

levels of education and work low-wage jobs, exactly the characteristics argued by Portes and 

Zhou to put the second generation at risk of poor educational outcomes and adoption of an 

adversarial culture. In fact, this does not appear to be the case. Waldinger and Feliciano (2004) 

use data from the 1996 to 2001 Current Population Survey to investigate labor force attachment 

among first- and second-generation Mexican immigrants, as well as third-and-higher generation 

Whites, Blacks, and Puerto Ricans.86 In contrast to the outcomes predicted by segmented 
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assimilation theory, they find that patterns of employment, weeks worked, and chronic 

joblessness among first- and second-generation Mexican Americans provided little support for 

segmented assimilation theory. Among men, they found that labor force attachment among first- 

and second-generation Mexican immigrants was comparable to Whites and much better than 

native minorities, particularly given very low levels of education among first-generation 

immigrants. Among women, they found a large gap in occupational outcomes between first-

generation Mexican immigrants and Whites, but that this gap was greatly reduced among the 

second generation. This finding, in direct contrast with segmented assimilation theory, was 

largely attributed to the fact that educational attainment tends to be much higher among the 

second generation. Further studies have also found that educational attainment, earnings, and 

occupational prestige are higher among U.S.-born Mexican Americans than their foreign-born 

counterparts.87-89 

 In brief, the evidence in support of segmented assimilation theory as it relates to 

educational and occupational outcomes among Mexican Americans is, at best, mixed; however, 

I believe that the theory may still have interesting implications for understanding changes in food 

behaviors within and across immigrant generations. According to the Anglo-conformity model of 

acculturation, we would likely expect that food behaviors among Mexican immigrants and their 

offspring would eventually converge with those of the White middle class. Under a 

multidimensional model, we might expect immigrants to selectively adopt characteristics of the 

food culture of the White middle class, while maintaining several elements of Mexican food 

culture. Segmented assimilation theory suggests an alternative path, namely that Mexican 

Americans might selectively adopt the food cultures of ‘native’ minority groups or the American 

underclass. This possibility seems quite plausible, especially given that Mexican-origin 

populations tend to concentrate in ethnic and immigrant enclaves that have hugely different food 

environments than predominantly White neighborhoods.28, 90-92 Similar to other minority 
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neighborhoods, Mexican American neighborhoods tend to have fewer supermarkets than White 

neighborhoods and more fast food restaurants, corner stores, and liquor stores. These and 

other similarities in environmental context, social and economic influences, food values, or other 

factors may result in food behaviors converging towards those of ‘native’ minority groups and 

the underclass rather than Whites, a possibility that has not been explicitly discussed in this 

area of research. 

 

Dietary Acculturation  

 In addition to more general theories of the acculturation and assimilation processes, 

researchers have developed theories to understand dietary acculturation, or “the process that 

occurs when members of a migrating group adopt the eating patterns/food choices of their new 

environment.”71 Perhaps the most comprehensive model of dietary acculturation is that offered 

by Satia-Abouta (2003). In essence, the model reconciles food choice theories with 

acculturation theories to explain the unique processes that can cause changes in food 

behaviors among members of an immigrant group.   

 Based upon the empirical body of acculturation literature, the model suggests that the 

extent to which immigrants and their offspring are exposed to American culture is affected by 

socioeconomic, demographic, and cultural factors. As summarized by Satia-Abouta, research 

has demonstrated that “longer residence in the host country, high education and income, 

employment outside the home, being married, having young children, and fluency with the host 

language results in increased exposure to mainstream culture, and consequently acculturation.” 

Thus, consistent with segmented assimilation theory and similarly complex models of 

acculturation, Satia-Abouta recognizes that immigrants from different social and cultural 

backgrounds will likely have different acculturative experiences. 
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Figure 3.2: The Model of Dietary Acculturation, Satia-Abouta (2003) 

 

 As seen in Figure 3.2, Satia-Abouta (2003) posits that as immigrants acculturate and are 

increasingly exposed to their host cultures, they may experience changes in psychosocial 

factors and taste preferences related to food, as well as changes in environmental factors that 

affect food purchasing and preparation. Psychosocial factors that may be important for the 

dietary acculturation process include the following: diet- and disease-related knowledge, 

attitudes, and beliefs; value ascribed to traditional eating patterns versus assimilation; and taste 

preferences. Environmental factors that can lead to dietary acculturation include the following: 

availability, access, and affordability of traditional and non-traditional foods in grocery stores, 

supermarkets, and other food outlets; traditional and non-traditional foods in restaurants; and 

advertising, convenience, and time constraints that result in use of packaged foods and 

patronage of fast food restaurants. Consistent with a multidimensional perspective, Satia-
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Abouta argues that these psychosocial and environmental factors can lead to three different 

models of dietary acculturation: First, members of an immigrant group may reject the food 

culture of the host society and maintain traditional eating patterns. Second, immigrant groups 

may undergo Anglo-conformism and adopt the food culture of the host society. Third, immigrant 

groups may develop a multicultural set of food behaviors, whereby they adopt some elements of 

the host society’s food culture while maintaining some traditional elements. 

 The model of dietary acculturation presented by Satia-Abouta presents several 

pathways through which the food behaviors of immigrants might change with acculturation, over 

time, or across generations. She recognizes that what people eat is largely determined by what 

types of food they purchase and how it is prepared, so the model explicitly recognizes 

influences on purchasing and consumption. Furthermore, consistent with food values theories, 

Satia-Abouta recognizes that food choice is largely based on knowledge, attitudes, beliefs, and 

other values related to food, and that these psychosocial factors may change as immigrants and 

their offspring acculturate. Because she allows for Anglo-conformism, cultural retention, and 

multiculturalism, the model is also broad and flexible enough to be applicable to a wide variety 

of immigrant groups from multiple sending and receiving contexts. 

 From my perspective, one of the difficulties with using models like Satia-Abouta’s to 

understand the relationship between diet and acculturation among Mexican Americans is that 

there is a substantial disconnect between the conceptual and empirical literatures. While Satia-

Abouta and others explicitly recognize the important influences of psychosocial factors, food 

purchasing, and food preparation, the empirical literature has almost exclusively focused on 

changes in consumption as Mexican Americans and other Latinos acculturate.71-73 As 

demonstrated by a literature review of 34 studies of the relationship between diet and 

acculturation, a large body of research has consistently documented that consumption of fruit, 

rice, and beans decreases as Latinos acculturate, while consumption of sugar and sugar-
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sweetened beverages increases.70 In contrast, few empirical studies have examined shifts in 

food purchasing and preparation behaviors,72, 74, 93 and even fewer have examined shifts in 

psychosocial factors and food preferences.72 The few studies that have been conducted 

regarding food purchasing and preparation have focused on purchasing and consumption of 

fast food, with most finding that these behaviors increase with acculturation;72, 74, 93 however, 

other dimensions of food preparation have gone largely unexplored. Thus, a challenge in 

understanding the relationship between diet and acculturation among Mexican Americans is 

finding empirical support for models like the one proposed by Satia-Abouta.  

 

Conceptual Framework 

 

Figure 3.3: A model for understanding the relationship between acculturation and health 

behaviors among members of an immigrant group 

 

 In Figure 3.3, I present a conceptual framework for understanding the relationship 

between acculturation and health behaviors among members of an immigrant group. The 

framework recognizes that acculturation and changing health behaviors are independent but 

overlapping processes that can each occur within and across immigrant generations. Consistent 

with Telles and Ortiz, the framework recognizes acculturation as a multidimensional process 

that can consist of changes in a number of cultural patterns and practices, such as language 
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use, media use, friendship ties, ethnic identity, knowledge, attitudes, and beliefs. As discussed 

by Satia-Abouta, health behaviors that are related to culture, including food behaviors, can also 

change as part of the acculturation process. An important aspect of this model, however, is its 

recognition that not all changes in health behavior that occur within and across immigrant 

generations are part of the acculturation process. Thus, the concentric circles in the model 

represent three distinct processes: 1) acculturation that is unrelated to health behaviors, 2) 

changes in health behaviors that occur as part of the acculturation process, and 3) changes in 

health behavior that are unrelated to acculturation.  

 

 

Figure 3.4: A model for understanding how exposure to the host culture and concurrent 

social processes affect the health behaviors of members of immigrant groups 

 

 In Figure 3.4, I elaborate further upon acculturation and changes in food behaviors that 

occur within and across immigrant generations. Consistent with previous conceptualizations of 
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acculturation, the model recognizes that acculturation results from exposure to and adoption of 

the host culture. The model further recognizes that other important social processes occur at the 

same time as immigrants and their offspring are exposed to the host culture. Social processes 

that I believe may affect the health behaviors of Mexican immigrants include moving from rural 

areas in Mexico to urban areas in the U.S., as well as shifts within and across generations in 

income and education. Using data from the 2006 Mexican National Survey of Population 

Dynamics, Riosmena and Massey (2012) found that about 40% of Mexicans who immigrated to 

the U.S. between 2001 and 2005 were from rural areas, a proportion that declined from 60% to 

70% in the 1970s.40, 44 While a large proportion of Mexican immigrants originate from rural 

areas, data from the 2007-2011 American Community Survey (ACS) suggest that 92% live in 

urban areas in the U.S.45 Similarly, 63% of Mexicans who migrated to the U.S. between 2001 

and 2005 had a primary school education or less, and data from the 2007-2011 ACS reveal that 

60% of all foreign-born Mexican American adults have less than a high school degree.44, 45 On 

the other hand, ACS data indicate that just 22% of U.S.-born Mexican Americans have less than 

a high school degree. Furthermore, the average poverty to income ratio among foreign-born 

Mexican Americans is 1.97, compared to 2.78 among U.S.-born counterparts. 

 I believe that Figure 3.4 could be applied to a number of health behaviors that differ 

between more-acculturated Mexican Americans and their less-acculturated counterparts; 

however, I think it is particularly important to consider this framework when examining changes 

in food behavior that take place within and across immigrant generations. As previously 

discussed, a number of studies have documented that dietary patterns differ between more- and 

less-acculturated Latinos, both within and across immigrant generations. I posit that much of 

this change should not be considered as part of the acculturation process per se, but rather that 

it results from differences between the more- and less-acculturated in social factors that affect 

food behaviors. For example, as immigrants move from rural areas in Mexico to urban areas in 
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the U.S., they are not only exposed to U.S. culture but also to an urban environment. Given the 

large differences between rural and urban areas in food access, availability, advertising, cost, 

and many other factors, this transition is likely to affect immigrants’ food behaviors. Similarly, 

food values and behaviors might change as immigrants and their offspring attain higher levels of 

education, better jobs, and greater income. I believe it is conceptually important to differentiate 

between shifts in food behavior that reflect exposure to and adoption of U.S. culture, and 

therefore should be considered part of the acculturation process, and other changes in food 

behavior caused by these concurrent social processes. 
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Chapter 4: Methods 

 
 In this chapter, I discuss methods and measures that are common across my four 

dissertation studies. I begin by discussing the three data sets I use throughout the dissertation, 

including a detailed description of the data source for Studies 3 and 4, which lacks publicly-

available data documentation. Next, because all four papers use data collected at a single point 

in time, I briefly examine issues related to studying the relationship between acculturation and 

diet using this type of data. I then discuss measurement of the ‘acculturation’ construct, 

including ideal measures, measures that have been used in past studies of the relationship 

between acculturation and diet, and measures I use in this dissertation. Finally, I discuss 

common statistical methods that are used in three of my four studies.  

 

Encuesta Nacional de Salud y Nutrición (Study 1) 
 
 Data for Study 1 are from adult participants ≥20 years old in the 2006 Encuesta 

Nacional de Salud y Nutrición (ENSANUT), a nationally-representative health survey conducted 

by the Mexican National Institute of Public Health.94 The goal of the survey was to collect 

systematic data about the health and nutritional status of Mexican children, adolescents, and 

adults, as well as to help evaluate the performance of the national health system and other 

social programs. ENSANUT data are collected via in-person interviews that cover topics related 

to health and health care, nutrition, household expenditures, use of social programs, and socio-

demographics.  In total, 45,241 adults participated in the survey. I restrict my analyses in Study 

1 to two subsamples: 42,915 participants who were asked about food expenditures and 20,103 

participants who received a food frequency questionnaire and were asked about eating food 

prepared outside of the home. 
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 ENSANUT was designed to produce results generalizable to both urban and rural areas 

within each of Mexico’s 31 states and the Distrito Federal, the capital city. The sample is 

constructed using a stratified, multi-stage, clustered sampling plan. Strata are based on the size 

of a locality (rural, urban, large urban), as well as its incorporation into Oportunidades, a 

national poverty reduction program. Within each of the six strata, a probability sample of blocks 

or block groups is selected for inclusion. Within selected block groups, a random sample of 

households is then selected for participation in the survey. Sample weights are included in the 

ENSANUT public use data that account for the complex survey design and weight the data to 

be representative of the Mexican population living in households. Further details on the 

ENSANUT sampling strategy and study design are available elsewhere.94 

 

The 2005-2010 National Health and Nutrition Examination Survey (Study 2) 
 
 Data for Study 2 are from public use data files of the 2005-2010 NHANES. Briefly, 

NHANES is a continuous series of annual studies that has been conducted since 1999 and is 

designed to assess the health and nutritional status of adults and children in the United States. 

NHANES uses a complex, multi-stage sampling design to obtain a sample representative of the 

non-institutionalized U.S. population of all ages. A key aspect of the NHANES sampling strategy 

is that oversampling is used to produce sub-samples representative of particular 

underrepresented groups, including children and adolescents, people living in low-income 

households, and racial/ethnic minorities. Each year of NHANES includes representative 

samples of the Mexican American population. Further details on the sampling strategy and 

study design employed by NHANES are available elsewhere.95  

 Since its inception, NHANES has included both an in-person interview and a physical 

examination component. The interview contains demographic, dietary, and health-related 

questions, while the examination includes medical, dental, and physiological measurements 
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taken by highly-trained personnel. Participants also undergo two 24-hour dietary recalls. The 

first day of recall is conducted in person during the NHANES examination. The second day of 

recall is conducted during a follow-up telephone interview. Particularly relevant to my 

dissertation, a Flexible Consumer Behavior Survey (FCBS) module was added to NHANES in 

2007 to collect information on people’s knowledge, attitudes, and beliefs toward nutrition and 

food choices. The FCBS module includes a core set of questions asked in the in-person 

interview as well as a supplementary module that is conducted over the telephone after the 

second day of dietary recall. The topics covered during the telephone interview change for each 

two-year data collection cycle. In 2007-2008, the follow-up interviews asked participants about 

the following: attitudes towards food away from home; factors that affect grocery shopping; 

nutrition knowledge, perceptions, and habits; the food label; and organic food. The majority of 

the data I use in Study 2 come from the 24-hour dietary recalls, the FCBS module, a diet 

behavior and nutrition module, and the general demographics module. 

 

East Los Angeles Community Survey (Studies 3 and 4) 

 Studies 3 and 4 use data collected as part of evaluation efforts from a large, 

community-based intervention in East L.A. Data collection is ongoing and no data 

documentation has yet been made publicly available. Thus, I believe it is important to provide 

context and an overview of the study methodology. 

 

Community of Interest: East Los Angeles 

 East L.A. is an urban community whose residents endure high rates of chronic disease, 

including diabetes, hypertension and stroke. Over 95% of the people who live in East L.A. are 

Latino, primarily of Mexican ancestry, and almost half (49%) are immigrants. The East L.A. 

population has characteristics that lead to significant health disparities relative to other 
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neighborhoods in L.A. County, including high rates of poverty, crime, gang activity, 

underperforming schools, obesity, physical inactivity and poor access to primary care and 

preventive care. In 2006, the coronary heart disease death rate in East L.A. was 164.0/100,000 

compared with 132.6/100,000 in West L.A., an area that includes more affluent communities like 

Beverly Hills, Santa Monica, Malibu, Bel Air, and Brentwood.96 

 A contributing factor to poor health in East L.A. is unhealthy food behaviors. Just 13.8% 

of adults in East L.A. consume five or more servings of fruits and vegetables per day, compared 

to 22.7% of adults in West L.A.96 Furthermore, 46.4% of adults in East L.A. eat fast food at least 

once per week (28.3% in West L.A.) and 54.0% drink at least one soda or other sweetened 

drink per day (23.0% in West L.A.). Unhealthy dietary practices are also common among East 

L.A. children, 53.7% of whom eat fast food at least once per week (29.0% in West L.A.) and 

49.8% of whom drink at least one soda or other sweetened beverage per day (25.1% in West 

L.A.). As a result, overweight and obesity are much more common in East L.A. than most other 

neighborhoods in Los Angeles County: 66.0% of adults in East L.A. are overweight or obese, 

compared to just 42.8% of adults in West L.A.  

 One of the causes of unhealthy eating in East L.A. may be an unhealthy food 

environment.28, 97, 98 East L.A. has frequently been characterized as a “food desert,” or a 

community that lacks access to supermarkets but has an abundance of fast food restaurants 

and other sources of unhealthy food.99-101 In reality, East L.A. could be more accurately 

characterized as a food swamp, because supermarkets and large, comprehensive grocery 

stores do exist but are vastly outnumbered by outlets that serve unhealthy foods.102 In other 

words, the ratio of unhealthy to healthy food options is considerably higher in East L.A. than 

other, more affluent areas of Los Angeles County, including West L.A.  

 

Parent Study Overview 
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 Studies 3 and 4 are based on data that are being collected as part of research and 

evaluation efforts for a large, community-based health intervention. This ‘parent study,’ entitled 

“Corner Store Makeovers in East Los Angeles: Improving Healthy Food Access,” seeks to 

reduce cardiovascular disease risk among East L.A. residents by increasing access to healthy 

foods. In brief, the parent study involves conducting ‘corner store makeovers’ at four 

intervention stores in East L.A. As part of the makeovers, stores will expand their healthy food 

inventories, increase point-of-purchase advertising for healthy foods, and make façade 

improvements to make the stores more attractive and customer-friendly. The intervention will 

also include a community-based social marketing campaign to promote the made over stores as 

well as healthy eating in general. 

 

The East Los Angeles Community Survey 

 To evaluate the impact of the corner store makeovers, the parent study is conducting a 

survey with a total of 2,000 community residents across two waves of data collection. In brief, 

the community survey employs a repeated cross-sectional survey design with data collection at 

two points in time: baseline data collection takes place with 1,000 community residents 

immediately prior to the implementation of the intervention in each store, with follow-up 

occurring with 1,000 additional residents at two years post-intervention. The community survey 

uses computer assisted personal interviews (CAPI) conducted in each participant’s home to 

assess food purchasing, preparation, and consumption behaviors as well as a range of other 

characteristics related to nutrition, health, and demographics.  

 The sampling plan of the community survey calls for interviews to be conducted with 125 

participants in each of the neighborhoods immediately surrounding the four intervention and four 

comparison stores involved in the parent study. Participants are selected into the community 

survey based on a three-stage sampling plan. In the first stage, eight block clusters were 
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purposively selected from all blocks in East L.A. based on their proximity to the eight stores 

involved in the parent study. In brief, the closest blocks to each store are added into a cluster 

until each cluster contains at least 273 residences. The minimum desired number of residences 

in each cluster is based on the target of interviewing 125 participants per cluster as well as 

assumptions about the accuracy of the sampling frame, occupancy rates, screening rates, and 

response rates. The second stage of sampling involves the random selection of households 

within selected block clusters. The third stage of sampling involves purposive sampling of a 

single adult within each selected household. Inclusion criteria for selection into the study include 

that the participant must be at least 18 years of age, a resident of the selected household, and 

the primary purchaser or preparer of food for the household. Interviews last approximately one 

hour and are conducted in English or Spanish based on the preference of participants. 

Participants are paid $25 as an incentive for their participation. 

 

Instrument 

 The community survey includes questions covering a range of topics conceptualized to 

be related to patronage of intervention stores as well as food purchasing, preparation, and 

consumption. These questions can be broadly classified into the following modules: 1) home 

food preparation, 2) healthy food environment, 3) food consumption, 4) food purchasing, 5) 

usual food stores, 6) corner store purchasing patterns and attitudes, 7) height and weight, 8) 

nutrition literacy, 9) food self efficacy, 10) health care utilization, access, and sources of care, 

11) physical activity and exercise, 12) health conditions, 13) depressive symptomatology, 14) 

household composition, 15) neighborhood social cohesion, 16) demographics, 17) poverty,  18) 

public program participation, and 19) citizenship and immigration. Whenever possible, the items 

included in the community survey questionnaire were adapted from existing instruments such as 

the Behavioral Risk Factor Surveillance System103 and the California Health Interview Survey.104 
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In general, standard questions were used for most modules. When suitable items could not be 

identified to cover a given topic, new items were developed by the parent study staff. The entire 

community survey was translated into Spanish and back-translated to ensure that the original 

meaning of each item was maintained. Prior to fielding the community survey, the entire 

questionnaire was pretested and cognitive interviewing was used to test specific items for 

readability and understandability. 

 

Progress to Date 

 To date, the first two waves of data collection have been completed for the baseline 

community survey. A total of 532 interviews have been conducted with residents of 

neighborhoods surrounding the first two pairs of intervention and comparison stores. The overall 

response rate for these interviews was above 80% in all four neighborhoods. Rounds three and 

four of the baseline community survey are expected to be completed by the end of Spring 2013.  

 
Summary of Data Sources 

 I provide an overview of some of the main characteristics of the three data sets I use in 

this dissertation in Table 4.1. Themes common across the three studies are that they all include 

large samples of Mexican or Mexican American participants and each collect a wealth of 

information on food purchasing, preparation, and consumption behaviors. ENSANUT is based 

on a nationally-representative sample of Mexican adults, the 2005-2010 NHANES include 

nationally-representative samples of Mexican American adults in each survey year, and the 

East L.A. Community Survey is based on interviews with food purchasers and preparers within 

a probability sample of households in four predominately-Mexican American neighborhoods. 
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Table	  4.1:	  Overview	  of	  Data	  Sets	  

Data	  Set	   Population	   Analytic	  Sample	  
Size	  

Key	  Variables	  

2006	  Encuesta	  
Nacional	  de	  Salud	  	  
y	  Nutrición	  

Mexican	  adults	  ≥20	  
years	  old	  

n=42,915	  	  
(n=20,103	  FFQ)	  

FV	  consumption,	  food	  
spending,	  restaurant	  and	  
street	  food	  consumption	  

2005-‐2010	  National	  
Health	  and	  Nutrition	  
Examination	  Survey	  

Mexican-‐origin	  adults	  
≥20	  in	  the	  U.S.	  

n=2,792	  	  
(~900	  per	  cycle)	  

Dietary	  recall	  and	  food	  
sources,	  spending,	  meal	  prep,	  
prepared	  and	  processed	  
food,	  values	  

East	  Los	  Angeles	  
Community	  Survey	  

Food	  purchasers	  &	  
preparers	  in	  four	  
neighborhoods	  in	  
East	  Los	  Angeles,	  CA	  

n=525	  
(first	  4	  stores)	  

Food	  spending,	  food	  sources,	  
‘usual’	  store,	  Townsend,	  prep	  
frequency,	  home	  food	  
environment,	  fast	  food,	  
perceived	  barriers	  to	  healthy	  
meal	  prep	  

 

 
Cross Sectional Data and Food Behavior Change 
 
 In this dissertation, I am essentially trying to use data collected at a single point in time 

to understand the relationship between variables that change throughout a person’s life. There 

are clear limitations of this approach, and I would like to acknowledge some of them. As 

described by Gordis (2009), one of the criteria for determining whether the relationship between 

two variables is causal is to establish temporality.105 Specifically, the hypothesized ‘cause’ must 

precede its hypothesized effect. In studies of food behavior among immigrants, a fairly 

consistent hypothesis is that behaviors change as immigrants are exposed to and adopt the 

host country’s food culture. The tricky part of this is that an immigrant’s level of exposure 

changes throughout his or her life and, presumably, so do their food behaviors. In an ideal world 

we would conduct longitudinal studies to follow immigrants and their offspring throughout their 

lives to document time spent in the U.S., exposure to different elements of U.S. culture, 

changes in food behaviors, and changes in other factors that can evolve over time. With these 
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data, we could establish temporality by determining whether time spent in the U.S. and 

exposure to U.S. food culture precede changes in food behaviors. As noted by Ayala and 

colleagues (2008), however, no studies of the relationship between acculturation and diet have 

followed Latinos over time in this manner, and thus temporality of the relationship between 

acculturation and diet has not been established. The studies I conduct in this dissertation share 

this limitation with other studies of the relationship between acculturation and diet among 

Mexican Americans (and, more broadly, among Latinos), and thus observed associations 

between acculturation and food behaviors do not imply causality. 

 The issue of time presents and additional challenge that I believe is also important to 

discuss. As highlighted in previous chapters, much of the literature in this field has been 

dedicated to identifying whether more-acculturated Mexican Americans eat differently than their 

less-acculturated counterparts. In the previous chapter, I argued that some of this relationship 

may not represent a true ‘acculturation effect,’ but rather might reflect the fact that other social 

factors change as immigrants acculturate. Many immigrants move from rural areas in Mexico to 

urban areas in the U.S., and income and education commonly increase within and across 

immigrant generations. Thus, I posit that differences in food behaviors between the more- and 

less-acculturated are the result of a complex relationship between an entire set of social, 

cultural, and contextual factors that change throughout an immigrant’s life course. Given that all 

of the data sets upon which my studies are based represent a single snapshot in time, I am only 

able to adjust for current characteristics like income and location of residence. While this 

approach is certainly interesting, I am unable to examine how social origins, residential history, 

and other prior experiences shape food behaviors. 

 
 

Acculturation Measurement 
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Acculturation Measures in this Dissertation 

 In all four of my dissertation studies I examine food behaviors within samples of Mexican 

and Mexican-origin populations. In the first study, I examine social gradients in food behaviors 

among adults within Mexico. In the latter three studies, I focus on the relationship between 

acculturation and food behaviors among local and national populations of Mexican Americans. 

The final three studies use measures of language use to assess participants’ acculturation 

status. As discussed in Chapter 3, language is just one dimension of culture and the 

acculturative process; therefore, it is more accurate to describe these studies as examining the 

relationship between linguistic acculturation and food behaviors.  

 Study 2 (Chapter 5) uses data from the 2005-2010 National Health and Nutrition 

Examination Survey (NHANES), a continuous annual survey of the U.S. population that includes 

a nationally-representative sample of Mexican Americans. To measure participants’ 

acculturation status, NHANES asks participants who self-identify as Hispanic the following 

question: "Now I'm going to ask you about language use. What language(s) do you usually 

speak at home?" Response options include: 1) only Spanish, 2) more Spanish than English, 3) 

both equally, 4) more English than Spanish, and 5) only English. Table 4.2 shows the weighted 

distribution of home language use among Mexican American adult participants in the 2005-2010 

NHANES. 

Table	  4.2:	  Home	  Language	  Use	  among	  Adult	  Mexican	  
American	  Participants	  in	  the	  2005-‐2010	  NHANES,	  n=2,792	  
	   %	   95%	  CI	  

Linguistic	  Acculturation	   	   	   	  

Only	  Spanish	   42.4	   38.7	   46.2	  
More	  Spanish	   15.1	   12.5	   17.7	  
Both	  equally	   12.9	   11.0	   14.8	  
More	  English	   13.5	   10.8	   16.3	  
English	  only	   16.0	   13.0	   19.0	  

 

 In Studies 3 and 4 (Chapters 6 and 7), participants in the East Los Angeles Community 
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Survey were asked a series of questions adopted from the 2009 California Health Interview 

Survey.104 To begin, participants were asked the following: “What languages are spoken in your 

home?” Response options include: 1) Spanish only, 2) both Spanish and English, or 3) English 

only. Participants who report that both English and Spanish are spoken in their home are then 

asked a set of four follow-up questions to further assess their language use and English 

proficiency. The first three follow-up questions include the following: 1) “What language do you 

mainly speak at home?” 2) “What language do you speak with friends?” 3) “In what language 

are the TV shows, radio stations, or newspapers that you usually watch, listen, or read?” These 

three questions have the following response options: “English only,” “both English and Spanish,” 

and “Spanish only.” The fourth follow-up question is “How well would you say you speak 

English? Would you say: very well, well, not well, or not at all?”   

 

Table	  4.3:	  Linguistic	  Acculturation	  Among	  
Participants	  in	  the	  CPHHD	  Project	  3	  
Community	  Survey,	  n=525	  
	   n	   %	  
Linguistic	  Acculturation	   	   	  
Only	  Spanish	   205	   39.1	  
Mostly	  Spanish	   73	   13.9	  
English	  &	  Spanish	   87	   16.6	  
Mostly	  English	   82	   15.6	  
English	  Only	   78	   14.9	  

Total	   525	   100.0	  

 

 Based on responses to the five questions assessing language use and proficiency, I 

classified each participant’s language use into five categories: ‘Spanish only,’ ‘mostly Spanish,’ 

‘English and Spanish,’ ‘mostly English,’ and ‘English only.’ I classified participants who reported 

speaking only Spanish in their homes into the ‘Spanish only’ category, and did the same with 

participants who reported exclusively speaking English. Among participants who reported 

speaking both languages in the home, I summed responses to the other four language use and 
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proficiency questions (i.e., I assigned zero points for every ‘Spanish only’ response and four 

points for every ‘English only’ response) and classified the tertile with the heaviest Spanish use 

into the ‘mostly Spanish’ category, the middle tertile into the ‘English and Spanish’ category, and 

the tertile with the heaviest English use into the ‘mostly English’ category. Table 4.3 shows the 

final distribution of the five-category variable that measures linguistic acculturation. 

 

Ideal Acculturation Measurement 

 Culture is a multidimensional construct that might include language, religion, friendship 

ties, media use, ethnic self-identification, and ethnic/cultural attitudes, beliefs, and practices. As 

discussed in Chapter 3, contemporary perspectives on acculturation view the process as 

multidimensional and multidirectional, such that changes in any of these cultural elements can 

occur, not occur, or occur at different speeds. As such, an ideal measure of acculturation would 

assess immigrants’ level of acculturation across multiple dimensions. Several multidimensional 

acculturation measures have been developed, with the two most commonly used being the 

Acculturation Rating Scale for Mexican Americans-II (ARSMA-II) developed by Cuellar and 

colleagues (1995) and the Bidimensional Acculturation Scale for Hispanics (BAS) developed by 

Marín and Gamba (1996).106, 107 ARSMA-II assesses Anglo- versus Mexican-orientation across 

a variety of dimensions, including the following: language use, language proficiency, media use, 

contact with Mexico and the U.S., ethnic-identification, family members’ ethnic-identification, 

friendship ties, and cultural acceptance. BAS incudes measures of language use, language 

proficiency, and English versus Spanish media use.  

 ARSMA-II and BAS, as well as other acculturation scales, have both strengths and 

weaknesses. Strengths of ARSMA-II include that it is extremely multidimensional and measures 

many different cultural elements that can change as Mexican immigrants and their offspring are 

increasingly exposed to U.S. culture. A downside of this approach, however, is prohibitive 
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length: each of the dimensions measured in ARSMA-II is measured using multiple items, and 

the entire instrument has 42 items. For many (or most) studies, 42 questions is far too long to 

measure a single construct. BAS is about half as long, with a total of 24 questions, but one of its 

biggest weaknesses is that all of the questions are used to measure different aspects of 

linguistic acculturation. There are no measures of other dimensions, such as ethnic self-identity, 

friendship ties, or cultural attitudes, beliefs, and values. From the perspective of segmented 

assimilation theorists, a further weakness of these (and most other) scales is that they both 

essentially view immigrants as acculturating towards middle class Whites, which may not 

always be the case. I believe it would be interesting to understand whether Mexican immigrants 

adopt cultural elements from other minority or low-income groups. 

 

Acculturation Measurement in Previous Studies 

 In 2008, Ayala and colleagues conducted a literature review of 34 studies assessing the 

relationship between diet and acculturation among U.S. Latinos.70 Twenty-nine of these studies 

were quantitative, five of which were based on national data sets and 24 of which were based 

on local or regional data sets. The five national studies used either NHANES or Hispanic 

HANES (HHANES), likely because these are among the only nationally-available data sets with 

large samples of Latinos, good dietary data, and measures of acculturation. HHANES, which 

was conducted between 1982 and 1984, used an 8-item short form of the predecessor to 

ARSMA-II to assess participants’ acculturation, which included four items to assess language 

use and four other proxy measures, including immigrant generation, ethnic identity, and 

perceived ethnic identity of the mother and father. In the studies using NHANES, participants’ 

acculturation was assessed using measures of language use and proxy variables such as 

nativity, immigrant generation (first, second, third or higher), and time spent in the U.S. Of the 

24 regional studies assessed by Ayala and colleagues, none used a full, multidimensional 
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acculturation scale like ARSMA-II or BAS, four used long partial scales with six or more items, 

13 used short partial scales with five or less questions (typically, these studies used multiple 

items to assess language use), one used a single item to measure language use, and five used 

a proxy measure such as nativity, immigrant generation, or years spent in the U.S. 

 In judging measurement of acculturation in previous studies of the relationship between 

acculturation and diet conducted among Latinos, I would argue that the measures used in this 

dissertation are very typical. In measuring language use, which is a cultural behavior that 

changes within and across immigrant generations, I have a direct measure of a single 

dimension of acculturation. Still, I believe this measure is preferable to proxy measures such as 

nativity, immigrant generation, or time spent in the U.S. On the other hand, a one-dimensional 

measure is clearly not as ideal as the small handful of studies reviewed by Ayala and 

colleagues that used multidimensional measures of acculturation.  

  

Table	  4.4:	  Linguistic	  Acculturation	  by	  Immigrant	  Generation	  Among	  Participants	  in	  
the	  East	  L.A.	  Community	  Survey,	  n=525	  

	   Foreign-‐
born	  

1st	  Gen.	   2nd	  Gen.	   3rd+	  
Gen.	  

	   (%)	   (%)	   (%)	   (%)	  

Linguistic	  Acculturation	   	   	   	   	  
Only	  Spanish	   56.8	   11.6	   2.6	   0.0	  
Mostly	  Spanish	   21.5	   1.7	   0.0	   0.0	  
English	  &	  Spanish	   14.5	   28.9	   7.9	   4.6	  
Mostly	  English	   4.8	   38.8	   31.6	   18.2	  
English	  Only	   2.4	   19.0	   57.9	   77.3	  

Total	   100.0%	   100.0%	   100.0%	   100.0%	  

 

Final Thoughts on the Measures in this Study 

 As discussed in Chapter 3, Telles and Ortiz have found that linguistic acculturation is 

highly associated with immigrant generation among the Mexican-origin population.83 In 

particular, they found that linguistic acculturation typically occurred by the second generation. 
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Table 4.4 shows linguistic acculturation by immigrant generation among participants in the East 

L.A. Community Survey. As expected, linguistic acculturation is highly associated with 

immigrant generation: 78% of the foreign-born population speaks only Spanish or mostly 

Spanish, while 89% of second-generation citizens and 95% of third-generation citizens speak 

mostly English or English only. 

Table	  4.5:	  Performance	  of	  a	  One-‐Item	  Measure	  of	  Language	  Use	  against	  
a	  Five-‐Item	  Measure	  of	  Language	  Use	  among	  Mexican	  American	  Adults	  
in	  the	  2003-‐2004	  NHANES,	  n=981	  
	  	   1-‐Item	  Measure	  

	  

Only	  
Spanish	  

More	  
Spanish	  

Both	  
Equally	  

More	  
English	  

Only	  
English	  	  

	  	   (n)	   (n)	   (n)	   (n)	   (n)	  
5-‐Item	  Measure	  

	   	   	   	   	  Only	  Spanish	   410	   32	   1	   0	   0	  
More	  Spanish	   34	   57	   43	   3	   1	  
Both	  equally	   12	   16	   90	   33	   6	  
More	  English	   5	   7	   28	   46	   30	  
Only	  English	  	   0	   0	   4	   11	   112	  

Total	   461	   112	   166	   93	   149	  
 

 As discussed, in Study 2 I use data from the 2007-2008 NHANES, which assesses 

acculturation using a one-item measure of participants’ home language use. This one-item 

measure represents a shift from previous years, when acculturation was assessed using a five-

item measure of language use that asked about home language use, language spoken and 

read, language use as a child, language used to think, and language spoken with friends. In 

Table 4.5, I present a cross-tabulation of the one-item measure of home language use against 

the full five-item measure of language use based on data collected among Mexican American 

adults in the 2003-2004 NHANES. To construct equivalent categories across measures, I 

summed participants’ responses to the five language use questions and categorized responses 

into five equal categories. The table suggests that about three in four participants (73%) are 

categorized in the exact same category using either the one-item or five-item measure of 

language use (i.e., the percent agreement is 73%), and the vast majority of the remainder (23%) 
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are ‘misclassified’ by only one category. The proportion of participants who are ‘misclassified’ by 

two or more categories is very low (4%). 

 The point of the preceding paragraphs and tables has been to demonstrate that the 

measures of language use that I use in this dissertation perform as expected based on previous 

research and do well compared to other multi-item measures of language use. I believe it is 

important to recognize, however, that the main strength of this dissertation relative to previous 

studies of the relationship between acculturation and diet is not in acculturation measurement, 

but rather measurement of food behaviors. While almost all of the studies reviewed by Ayala 

and colleagues assessed acculturation-based differences in consumption of specific foods and 

nutrients, I focus on a much broader set of food behavioral outcomes.70 Much of the data upon 

which Study 2 is based were added to the 2007-2008 NHANES cycle and were released to the 

public within the last year. Furthermore, the East L.A. data upon which Studies 3 and 4 are 

based were collected as part of a large intervention study and have not been previously used to 

examine the relationship between acculturation and diet. I believe that my measure of 

acculturation is comparable to what has been used in previous studies; however, the real 

strength of this dissertation is clearly my ability to pair a reasonable acculturation measure with 

a broad and unique set of food behaviors measures collected among relatively large samples of 

Mexican Americans. 

 

Comparison of Coefficients across Logistic Regression Models 

 In the last three papers of this dissertation, I seek to examine whether the relationship 

between linguistic acculturation and various food behavior outcomes is explained by a set of 

confounding variables that include income, educational attainment, employment, and other 

sociodemographic factors. As described by Aneshensel (2012) and MacKinnon (2008), 

mediation analysis can be used to determine the percentage of the relationship between two 



 

   

50 

variables that is explained by a set of third variables.108, 109 In brief, this involves estimating two 

(or more) regression models and then calculating the percent reduction in the coefficient of 

interest. For example, take the following two equations: 

 

 

y = cxf + k Eq. 4.1 

y = c´xf + bxc + k Eq. 4.2 

 

In Equation 4.1, c represents the effect of an independent variable (xf) on a dependent variable 

(y) without adjustment for other factors. In Equation 4.2, c’ represents the effect of the 

independent variable one the dependent variable after adjustment for a set of other factors (the 

xc). The proportion of the relationship between xf and y that is explained by the xc can be 

determined by calculating Equation 4.3. 

 

(c-c’)/c Eq. 4.3 

 

 The above method works well with continuous outcomes that are modeled using 

multivariate linear regression. The method does not work well with dichotomous outcomes 

modeled using logistic regression. As several authors have pointed out, it is incorrect to 

compare coefficients or odds ratios across logistic regression models that include different sets 

of independent variables.110-113 This is because the addition of extra independent variables in a 

logistic regression causes a ‘rescaling’ effect in the dependent variable. The rescaling occurs 

because the variance of the residual in every logistic regression is fixed at π2/3. This becomes a 

problem because as relevant independent variables are added, more of the variance in the 

dependent variable is explained. Because the explained variance increases while the residual 
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variance remains fixed, the total variance of the dependent variable differs across models.  

 In order to avoid the problem of rescaling, I use the method suggested by Breen and 

colleagues (2011).111 In brief, Breen and colleagues suggest a method for constraining the total 

variance explained across logistic regression models. This is achieved by including one or more 

residual terms in reduced-form models; the residual terms capture variance in confounding 

variables that is not explained by variables in the reduced-form models. For example, consider a 

three variable model that predicts the effect of a focal independent variable (xf) on a focal 

dependent variable (y) after adjustment for a third confounding variable (xc). In this three 

variable model, the residual is identified by regressing the confounding variable on the focal 

independent variable: 

 

 xc = bxf + k + ε Eq. 4.4 

 

The residual value for each observation is determined by estimating Equation 4.4, predicting xc 

using the estimated equation, and subtracting the predicted value of xc from the observed value. 

The residual captures all of the variance of xc that is not explained by the focal independent 

variable (xf) . This residual term, which Breen and colleagues label as a z-variable, is then 

included in the reduced model: 

 

 y = bxf + bz + k + ε Eq. 4.5 

 

The result is that the same amount of variance is explained in both the full and reduced model. 

Importantly, the regression coefficient for xf is still the ‘unadjusted’ effects, because there is zero 

association between xf and z. The full model: 
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 y = bxf + bxc + k + ε Eq. 4.6 

 

 In Studies 2, 3, and 4, I present several ‘sets’ of logistic regression models that predict 

various dichotomized food behavior outcomes. Each ‘set’ includes the results of three ‘reduced’ 

models and one ‘full’ model. The full model estimates the effect of linguistic acculturation on the 

food behavior outcome after adjustment for all confounding variables. The reduced models 

adjust for only some or none of the confounding variables. I use the method outlined above to 

constrain the total variance explained in each of the reduced models to be equal to the variance 

explained in the full model. This allows for comparison of coefficients across models as well as 

the mediation analysis outlined at the beginning of this section. Further detail regarding the 

rationale and methodology for constraining explained variance across logistic regression models 

is available in Breen and colleagues (2011).111 
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Chapter 5: Social Gradients in Food Behaviors Among Mexican Adults 

 

Background 

 A growing body of research in the United States seeks to understand the factors that 

shape dietary patterns among Mexican Americans. Much of this research has focused on 

changes in diet that occur as Mexican immigrants acculturate, or adopt the cultural patterns and 

practices of U.S. society.71 As described in a literature review conducted by Ayala and 

colleagues (2008), these studies have found both positive and negative changes in diet as 

Mexican American and other Latinos acculturate; however, findings have been fairly consistent 

that the bad changes outweigh the good, and thus diets become less healthful with 

acculturation.70 For example, in a study among Mexican adults, foreign-born Mexican 

Americans, U.S.-born Mexican Americans, and U.S.-born Whites, Batis and colleagues (2011) 

found that groups more exposed to the U.S. environment demonstrated lower consumption of 

beans and other legumes and higher consumption of soda, high-fat cheese, desserts, salty 

snacks, and pizza and French fries.69 

 Most research in this field has focused on documenting differences in nutritional 

outcomes between more- and less-acculturated Mexican Americans, with almost all studies 

focusing on intake of specific foods and nutrients. Far fewer studies have examined the 

relationship between acculturation and other food behaviors, including those related to food 

purchasing and preparation. I argue that these other behaviors are important to examine, 

because changes in food purchasing and preparation patterns may serve as a mechanism 

through which diets change as Mexican Americans acculturate. For example, many of the 

negative changes in diet observed in previous studies might not be due to the ‘Americanization’ 

of immigrants’ palates, but rather because they prepare their own meals less often and 

increasingly rely on restaurant or fast food meals that are less healthful. A small but growing 



 

   

54 

body of literature that has examined differences in food sources between more- and less-

acculturated Mexican Americans has found that acculturation is associated with increased 

purchasing and consumption of fast food among members of immigrant groups.72, 74, 93  

 To summarize, the empirical evidence is fairly strong that diets change as Mexican 

Americans acculturate, and a burgeoning literature suggests that one likely mechanism for this 

change is increased purchasing and consumption of fast food. What is less clear is whether 

differences in diet and fast food purchasing between more- and less-acculturated Mexican 

Americans reflect exposure to and adoption of U.S. food culture, or whether the patterns 

observed in the literature are the result of some other mechanism. I believe that there are two 

likely reasons why we might observe a relationship between acculturation and food behaviors 

among Mexican Americans: First, exposure to and adoption of U.S. culture might cause 

changes in what immigrants eat, either via changing tastes and preferences for food or 

environmental exposures that are part of the acculturative process.71 For example, immigrants 

who speak English, who work, socialize, or otherwise interact with ‘native’ populations, and who 

are exposed to American food advertisements in the media, local food stores, or their 

neighborhoods may be inclined to adopt American food patterns and practices.  

The second possibility is that acculturation might not be the only social process that 

occurs within and across immigrant generations and affects the food behaviors of Mexican 

Americans. About 40% of migrants from Mexico come from rural areas, but over 90% of 

Mexican immigrants live in urban areas in the U.S.44, 45 At the same time as immigrants are 

exposed to an entirely new society and culture, therefore, many are also being exposed to an 

urban environment for the first time. Rural to urban relocation results in increased access to a 

wide variety of food outlets, as well as different exposure to advertisements, prices, and the 

breadth of foods offered within stores. Thus, the food behaviors of immigrants and their 
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offspring might change as the result of living in urban areas, without any true effect of U.S. 

culture on food purchasing, preparation, or consumption. 

Another factor likely to change within and across immigrant generations is 

socioeconomic status. Data from the 2007-2011 American Community Survey suggest that the 

annual incomes of U.S.-born Mexican Americans are considerably higher than those of the 

foreign-born, and that 60% of foreign-born Mexican American adults have less than a high 

school degree compared to just 22% of their U.S.-born counterparts.45 Foreign-born immigrants 

who have spent more time in the U.S. may also have higher rates of employment as well as 

better and higher-paying jobs. Thus, to fully understand why Latinos eat what they eat and how 

food behaviors change as immigrants and their offspring acculturate, it is necessary to 

differentiate between the effects of exposure to and adoption of U.S. cultural patterns and those 

of other social processes, including urbanization, income, and education. 

 

 

The Importance of the Sending Context 

 One of the challenges associated with understanding the causal pathways between 

acculturation and health is that most population-based surveys in the U.S. do not include 

information about the ‘sending context’ from which immigrants originate.114, 115 In particular, we 

tend to overlook cultural and societal norms in countries of origin that may shape attitudes, 

beliefs, and behaviors throughout immigrants’ lives. Furthermore, we typically lack data 

regarding immigrants’ socio-demographic and behavioral characteristics upon arrival in the U.S. 

This makes it difficult to understand whether heterogeneity in health behaviors within the 

Mexican American population is caused by acculturation and exposure to the U.S. environment, 

or whether this heterogeneity reflects behavioral patterns that originate in Mexico. 
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 There are several reasons why understanding patterns in food behaviors within the 

Mexican population might give us insight into the Mexican-origin population in the U.S. Over 

one-third of the Mexican-origin population in the U.S. is foreign-born, a number that has stayed 

consistently high for decades.45 The U.S.-Mexico border is also somewhat porous, with many 

Mexican Americans frequently traveling to Mexico to shop, vacation, or visit family and many 

Mexicans coming to the U.S. to do the same. As a result of high levels of migration and contact 

between countries, the health behaviors of Mexican Americans may be influenced by behavioral 

patterns in Mexico. Additionally, social gradients in food behaviors among Mexican Americans 

may be ‘imported’ from Mexico rather than emerging after immigrants arrive in the U.S.116 To 

take the example of location of residence, it might be important to understand whether food 

behaviors among Mexicans are significantly different in rural versus urban areas. If they are, 

changes that occur when Mexican immigrants move from rural areas in Mexico to urban areas 

in the U.S. may not be the result of acculturation, assimilation, or any other ‘Americanizing’ 

influence, but simply the result of urbanization. 

 A further reason to examine food behaviors among Mexicans is that Mexico and other 

Latin American countries are going through rapid development, globalization, and urbanization. 

These processes can affect the food environment and how populations acquire food. 

Documenting how food behaviors change over time in migrant-sending countries will help inform 

health promotion efforts within these countries as well as help researchers in the U.S. anticipate 

changes in healthy behaviors among future generations of immigrants. 

 

 

Research Aims 

 In this study, I use survey data from a large, representative sample of the Mexican adult 

population to examine food behaviors within Mexico. In particular, I assess fruit and vegetable 
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consumption, food spending, and the frequency with which Mexican adults consume prepared 

meals from fast food restaurants, sit-down restaurants, and street vendors. Furthermore, I 

determine whether these food behaviors vary within the Mexican population based on social 

factors including urban versus rural residence, educational attainment, and socioeconomic 

status.  

 

METHODS 

Data Source 

 Data for this study are from adult participants ≥20 years old in the 2006 Encuesta 

Nacional de Salud y Nutrición (ENSANUT), a nationally-representative health survey conducted 

by the Mexican National Institute of Public Health.94 The goal of the survey was to collect 

systematic data about the health and nutritional status of Mexican children, adolescents, and 

adults, as well as to help evaluate the performance of the national health system and other 

social programs. ENSANUT data are collected via in-person interviews that cover topics related 

to health and health care, nutrition, household expenditures, use of social programs, and socio-

demographics.  In total, 45,241 adults participated in the survey. In this study, I restrict my 

analyses to two subsamples: 42,915 participants who were asked about food expenditures and 

20,103 participants who received a food frequency questionnaire and were asked about eating 

food prepared outside of the home. 

 ENSANUT was designed to produce results generalizable to both urban and rural areas 

within each of Mexico’s 31 states and the Distrito Federal, the capital city. The sample is 

constructed using a stratified, multi-stage, clustered sampling plan. Strata are based on the size 

of a locality (rural, urban, large urban), as well as its incorporation into Oportunidades, a 

national poverty reduction program. Within each of the six strata, a probability sample of blocks 

or block groups is selected for inclusion. Within selected block groups, a random sample of 
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households is then selected for participation in the survey. Sample weights are included in the 

ENSANUT public use data that account for the complex survey design and weight the data to 

be representative of the Mexican population living in households. Further details on the 

ENSANUT sampling strategy and study design are available elsewhere.94 

   

Measurement 

Dependent Variables 

 Fruit and vegetable consumption: Dietary intake among a subsample of 20,103 

ENSANUT participants is measured using a previously validated food frequency questionnaire 

that asks about consumption of 101 food items comprising 14 different food groups.117, 118 

Trained personnel ask participants about consumption of each food item during the previous 

seven days, including frequency and portion size. The food frequency questionnaire asks about 

26 fruits and vegetables that are commonly consumed in Mexico, as well as two residual 

categories that capture consumption of ‘other’ fruits and ‘other’ vegetables. In this study, I have 

constructed a continuous variable that measures mean daily consumption of fruits and 

vegetables combined. This measure does not include consumption of fruit juice or vegetable 

juice, but does include fruit and vegetable components that were part of a larger food item (e.g., 

pieces of fruit in a fruit salad or sliced vegetables on a sandwich). 

 Food and restaurant expenditures: ENSANUT assesses a variety of household 

expenditures, including food spending, among all adult participants. To assess non-restaurant 

food spending participants are asked, “In the past month, how much did the household spend 

on food without considering alcoholic beverages or cigarettes? Do not include restaurant food.” 

To assess restaurant spending, participants are asked, “In the past month, how much did the 

household spend on food at restaurants?” I have constructed two variables to measure food 
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spending: 1) spending on all food in the past month, including restaurant and non-restaurant 

spending (in pesos), and 2) spending on restaurant food in the past month (in pesos).  

 Consumption of fast food/restaurant food and street food: A subsample of 20,103 

ENSANUT participants are asked a series of questions to assess the frequency with which they 

purchase breakfast, lunch, and dinner at fast food or other restaurants as well as snacks, drinks, 

or meals at street food vendors. To measure the lunch habits related to fast food and 

restaurants, for example, participants are asked, “How often do you typically eat lunch at fast 

food or restaurants?” Response options range from more than once per day to never.   

 

Independent Variables 

Rural/urban: ENSANUT staff classify localities in Mexico as either rural, urban, or large 

urban based on population size. Rural localities have fewer than 2,500 inhabitants, urban areas 

have between 2,500 and 99,999 inhabitants, and large urban areas have 100,000 inhabitants or 

more. 

 Education: I classify participants’ educational attainment into the following five 

categories, based on the last level of education completed: 1) <elementary school, 2) 

elementary school, 3) middle school, 4) high school or vocational school, 5) college or more. 

 Socioeconomic status: As discussed by Barquera and colleagues (2009), the Mexican 

National Institute of Public Health (INSP) calculates a multidimensional socioeconomic status 

index based on data regarding households’ sociodemographic structure (e.g., number of 

occupants, employment status), housing conditions (e.g., water source, floor material, number 

of occupants), and household goods (e.g., radio, television and refrigerator).117 Using principal 

components analysis, INSP classifies participants into socioeconomic status deciles.  

 

Statistical Analyses 
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I examine the distributions of all variables using descriptive statistics, including means 

and 95% confidence intervals of continuous variables and percentage distributions of 

categorical variables. I use bivariate statistics to examine food behaviors across strata defined 

by rural/urban residence, education, and socioeconomic status. More specifically, I use cross-

tabulation for categorical outcomes (i.e., consumption of fast food/restaurant food and street 

food) and conditional means for continuous outcomes (i.e., fruit and vegetable consumption and 

expenditures). To assess the relationship between independent variables (i.e., urban/rural 

residence, education, and socioeconomic status) and food behavior outcomes after adjustment 

for other factors, I use linear regression for continuous outcomes and logistic regression for 

categorical outcomes. I adjust each regression for all of the independent variables as well as 

age, gender, household size, literacy, employment status, self-identification as indigenous, 

marital status, and region of the country. For all analyses, I use the sample weights provided in 

the public use data, which account for probability of selection into the survey, non-response, 

and the complex sampling design. I use Stata version 12 for all analyses. 

 

RESULTS 

 I present descriptive statistics for the full sample of 45,241 Mexican adults in Table 5.1. 

Nearly half (47%) of participants are under forty years old and six in ten are female. Four in ten 

households have either four or five occupants, and an additional one-third have six or more 

occupants. One-quarter of participants self-identify as indigenous and nearly three in four are 

married. Nearly nine in ten participants are literate, but over 60% have an elementary school 

education or less. About one-third of participants live in a rural area (<5,000 inhabitants), 22% 

live in an urban area (5,000-99,999 inhabitants), and 43% live in a large urban area (≥100,000 

inhabitants). 
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According to the Mexican government’s socioeconomic status index, 45% of the 

population lives in households suffering from moderate or extreme poverty. Households 

suffering from extreme poverty are those that demonstrate “three or more social deprivations 

[i.e., low education, access to healthcare, access to social security, housing quality and space, 

basic services in homes and access to food] and whose income is insufficient to cover their food 

needs.”94 Households suffering from moderate poverty demonstrate one or more social 

deprivations and have income insufficient to cover their basic needs. 

In Table 5.2, I present mean daily consumption of fruits and vegetables as well as 

monthly food expenditures stratified by rural/urban residence, educational attainment, and 

socioeconomic status. The data suggest that fruit and vegetable consumption, expenditures on 

all food, and restaurant expenditures are significantly higher in large urban areas than in rural 

areas. For example, participants in large urban areas consume one additional serving of fruits 

and vegetables per day than those in rural areas (an increase of 40%), spend 920 additional 

pesos per month on all food (+74%), and spend 110  additional pesos per month at restaurants 

(+925%). Data in Table 5.2 suggest a similar pattern in food behavior outcomes across strata 

defined by educational attainment and socioeconomic status. 

 In Table 5.3, I present the percentage of participants who report eating meals at fast 

food or sit-down restaurants at least once per month, stratified by rural/urban residence, 

educational attainment, and socioeconomic status. The data indicate that consumption of fast 

food and restaurant meals is low among the Mexican population. Overall, 94% of participants 

reported eating dinner at fast food or sit-down restaurants less often than once per month, while 

about 88% of respondents reported eating breakfast or dinner at such outlets less often than 

once per month. The data further suggest, however, that there are clear social gradients in fast 

food and restaurant meal consumption across social strata. For example, under 3% of 

participants in the lowest two SES deciles report eating fast food dinners at least once a month 
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or more, compared to 15% of those in the highest three deciles. Similarly, 1% of participants 

with less than an elementary school education eat fast food or restaurant meals monthly or 

more, compared to nearly one-fourth of those with a college degree or higher. Just under 2% of 

participants in rural areas eat meals at fast food or sit-down restaurants per month, compared to 

5% in urban areas and over 10% in large urban areas. The table further suggests that similar 

patterns hold for breakfasts and lunches eaten at fast food and sit-down restaurants. 

I present the percentage of participants who purchase meals, snacks, and drinks from 

street food vendors in Table 5.4, stratified by social factors. The data suggest two patterns: first, 

street food vendors seem to be a more frequent source of prepared food among the Mexican 

adult population than fast food and sit-down restaurants. One-third of participants reported 

eating a meal at a street food vendor at least once per month, well above the corresponding 

frequency for meals at fast food or sit-down restaurants. Furthermore, similar to the results 

reported in Table 5.3, frequency of consumption at street food vendors seems to increase with 

SES, educational attainment, and among those living in large urban vs. rural areas.  

 Table 5.5 includes the results of a linear regression model predicting the square root of 

expenditures on all food based on participants’ age, gender, household size, self-identification 

as indigenous, literacy, marital status, employment status, region of residence, educational 

attainment, socioeconomic status, and urban vs. rural residence. I use the square root of 

expenditures as the outcome for this regression because the expenditures data are right-tailed 

and thus violate the normality assumption of linear regression; taking the square root of 

expenditures results in a more normal distribution. The table suggests that even after 

adjustment for other factors, there are large and statistically significant relationships between 

educational attainment, socioeconomic status, and urban vs. rural residence, on the one hand, 

and food spending on the other hand.  
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 Translating the meaning of the coefficients in Table 5.5 is difficult because of the scale 

of the outcome, so I have used the regression model to predict food spending for a ‘typical’ 

person. The model suggests that average food spending per month would be about 981 pesos 

for a 42-year-old male that lives in a house with 4.9 people and who is non-indigenous, literate, 

married, lives in the North region of the country, has a job, has less than an elementary school 

education, ranks in the 1st or 2nd decile of the socioeconomic status index, and lives in a rural 

area. All other factors held equal, this person’s monthly food spending would increase by 246 

pesos if he had received a high school education and 602 pesos for a college education or 

more. Moving to between the 5th to 7th deciles in socioeconomic status would increase spending 

by 494 pesos and moving to the 8th to 10th deciles would result in an increase of 932 pesos. 

Monthly food spending would increase by 263 pesos if this person lived in an urban area and by 

337 pesos if he lived in a large urban area. Finally, if this ‘typical’ man had received a college 

education and was ranked in the 8th to 10th decile of the socioeconomic status index and lived in 

a large urban area, his monthly food spending would be 3270 pesos per month compared to the 

981 pesos he would spend in the absence of these characteristics. 

 Table 5.6 shows two logistic regression models predicting consumption at fast food or 

sit-down restaurants as well as at street food vendors. Model 1 predicts the log-odds that 

participants eat breakfasts, lunches, or dinners at fast food or sit-down restaurants at least once 

per month. Model 2 predicts the log-odds that participants purchase drinks, snacks, or meals at 

street vendors at least once per month. After adjustment for other factors, the data suggest that 

patronage of fast food and sit-down restaurants, as well as street food vendors, vary across 

strata defined by rural vs. urban residence, educational attainment, and socioeconomic status. 

For example, participants with a college degree or more have nearly four times the odds of 

eating meals at a fast food or sit-down restaurant at least once per month. Compared to those in 

the lowest two socioeconomic status deciles, those in the highest three deciles have 2.6 times 
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the odds of eating fast food or restaurant meals at least monthly. Similarly, participants in large 

urban areas have twice the odds of eating these types of meals compared to their rural 

counterparts. After adjustment for other factors, purchasing of drinks, snacks, and meals at 

street food vendors also increases with education and is higher among residents of urban and 

large urban localities than among residents of rural localities. The relationship between 

socioeconomic status and street food purchasing is less clear, however, with no clear pattern 

between the lowest socioeconomic groups and the higher groups.  

 

DISCUSSION 

 To my knowledge, no previous studies have examined food spending and consumption 

of food prepared outside of the home among the Mexican population. From a public health 

standpoint, it is important to document the extent to which populations rely on homemade 

versus prepared foods because studies have shown that portion sizes are larger at fast food 

restaurants than at home or in sit-down restaurants,119 that frequency of fast food consumption 

is associated with diets higher in total energy and energy density, but lower in micronutrient 

density,120, 121 and that frequency of fast food consumption is associated with increases in body 

mass index and some diet-related chronic diseases.121, 122 Thus, identifying social patterns in 

consumption of meals prepared outside of the home may help explain the non-random 

distribution of diet-related chronic diseases within the Mexican population.  

 Using data from the 2006 ENSANUT, I have shown that food behaviors among Mexican 

adults are largely dependent on social factors like urban versus rural residence, educational 

attainment, and socioeconomic status. The frequency with which Mexican adults consume fast 

food and street food is much greater among those in urban and large urban areas compared to 

rural areas, and increases dramatically with SES and educational attainment. Furthermore, 

consumption of fruits and vegetables, total food spending, and restaurant spending each follow 



 

   

65 

a very similar pattern. For example, I found that monthly spending at restaurants is 11 times 

greater among residents of large urban areas compared to those in rural areas, 27 times greater 

among those with a college education or higher compared to those with less than an elementary 

school education, and 37 times greater among those in the 8th to 10th deciles of the 

socioeconomic status index compared to those in the bottom two deciles. 

 I believe that I have presented fairly clear and compelling evidence that food behaviors 

among Mexican adults vary widely based on social factors. An equally important finding of this 

study is that overall consumption of fast food and street food appears to be relatively uncommon 

among Mexican adults, particularly if compared to U.S. adults.72, 120, 122, 123 For example, data 

from the Coronary Artery Risk Development in Young Adults study, which followed young adults 

in the U.S. over a fifteen year period, found that Blacks and Whites reported eating fast food an 

average of 1.3 to 2.4 times per week.122 The 1994 to 1996 Continuing Survey of Food Intakes 

by Individuals, which assessed fast food consumption among U.S. adults based on two 24-hour 

dietary recalls, suggests that one-quarter of participants consumed fast food at least once 

during the two days being assessed.120 In a study of 357 Latina women in San Diego, California, 

Ayala and colleagues found that six in ten participants reported eating at fast food restaurants at 

least once per week, and that 45% at lunch outside of the home one or more times per week.72 

In contrast to the proliferation of fast food and other prepared food consumption among U.S. 

populations, I found that 94% of Mexican adults reported eating at fast food restaurants for 

dinner less than once per month, and 88% reported eating breakfasts and lunches at fast food 

restaurants less than monthly. Similarly, under one third of Mexican adults reported eating 

meals from street vendors once per month or more.  

 It is important to consider these findings within their historical context. In particular, 

consumption of meals prepared outside of the home might be expected to increase quickly as 

Mexico continues to undergo economic development, urbanization, and globalization. These 
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processes will undoubtedly increase access, availability, and prices of all types of food in 

Mexico, as well as change the extent to which the population is exposed to food and beverage 

advertising. In the U.S., where these processes have largely already taken place, studies have 

demonstrated that meals prepared outside of the home have become an increasingly important 

part of the American diet.124-126 For example, foods eaten outside of the home have risen from 

26% to 39% of food expenditures among U.S. households between 1970 and 1996, and the 

proportion of meals away from home increased from 16% in 1977-78 to 29% in 1995.125 It will 

be important to trends in food behaviors as economic development, urbanization, and 

globalization continue in Mexico. ENSANUT is to be repeated every 5 to 6 years, with the most 

recent survey having been completed at the end of 2012, so further studies to assess changes 

over the last six years could begin shortly.   

 In addition to their implications for health and health behaviors within the Mexican 

population, the findings of this study might also provide insight into patterns in food behaviors 

within the Mexican-origin population in the U.S. Using data from the 2006 Mexican National 

Survey of Population Dynamics, Riosmena and Massey (2012) found that about 40% of 

Mexicans who immigrated to the U.S. between 2001 and 2005 were from rural areas with less 

than 2,500 inhabitants, compared to just 22% of the overall Mexican population.44 This 

represents a decline since the 1970s, when 60% to 70% of Mexican migrants were typically 

from rural areas.40, 44 While a large proportion of migrants originate from rural areas, the vast 

majority immigrate to urban destinations in the U.S. Data from the 2007-2011 American 

Community Survey (ACS) suggest that 92% of Mexican immigrants in the U.S. live in urban 

areas,45 while other Census data reveal that over half of Mexican immigrants live in just ten 

major urban areas: Los Angeles, Chicago, Dallas, Houston, Riverside, Phoenix, San Diego, 

New York, San Francisco, and Atlanta.127 The phenomenon of urban destinations is not 
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confined to Mexican immigrants: of the 31.1 million immigrants enumerated in the 2000 Census, 

about 29.6 million (95.2%) live in urban areas.128  

 Why is it relevant that a large proportion of migrants originate from rural areas in Mexico 

but immigrate to urban areas in the U.S? As I have demonstrated, there are large differences in 

prepared food consumption and food expenditures between rural and urban residents within 

Mexico. Thus, it would be reasonable to expect changes in these behaviors among Mexicans 

who move from rural to urban areas within Mexico, or across generations after such moves are 

made. Similarly, when migrants move to the U.S., they and their children are not only exposed 

to American culture, they are often exposed to an urban environment for the first time. In 

addition to new food patterns, practices, and beliefs, migrants are also confronted with urban 

food environments that differ from their predominately-rural places of origin in terms of food 

availability, prices, advertisements, and other important factors. Even if the process of 

acculturation itself has no effect on the degree to which immigrants eat meals prepared outside 

of the home, urban exposure may result in different food behaviors between more- and less-

acculturated migrants. These differences could emerge as migrants spend increasing time in 

the U.S., and would almost certainly take place among later generations of migrants who grow 

up in urban areas. Previous studies that have observed differences in food behaviors across 

generations or between more- versus less-acculturated Mexican Americans, therefore, may be 

attributing changes in food behavior that result as Latinos urbanize to the effects of 

acculturation, which occurs concurrently. 

 A similar argument can be made for educational attainment and income. Nearly two in 

three Mexicans who migrated to the U.S. between 2001 and 2005 had a primary school 

education or less,44 and data from the 2007-2011 ACS reveal that 60% of foreign-born Mexican 

American adults have less than a high school degree, compared to just 22% of their U.S.-born 

counterparts.45 Over 14% of U.S.-born Mexican Americans have a bachelor’s degree or higher, 
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compared to 5% of the foreign-born. Similarly, the average poverty to income ratio among 

foreign-born Mexican Americans is 1.97, compared to 2.78 among U.S.-born counterparts. 

Given my findings that eating out behaviors increase dramatically with education and 

socioeconomic status among Mexican adults, it stands to reason that these same social factors 

might be important among Mexican American population in the U.S. Because educational 

attainment and SES are higher in U.S.-born Mexican Americans, the population with the highest 

levels of acculturation, it is important to differentiate between changes in food behaviors caused 

by exposure to and adoption of U.S. culture and those caused by other social processes. 

 In conclusion, this study has demonstrated that fruit and vegetable consumption, food 

spending, and consumption of meals prepared outside of the home vary widely by location of 

residence, educational attainment, and socioeconomic status. Social gradients in food 

behaviors are important for understanding Mexican health, but may also shed light on important 

determinants of food behaviors among Mexican Americans. In particular, I have argued that the 

presence of such strong social gradients among the Mexican population makes it imperative 

that we reexamine why food behaviors might differ across generations of immigrants or between 

the more- versus-less acculturated. These differences have primarily been attributed to an 

acculturation effect, or the ‘Americanization’ of food behaviors, but I argue that such patterns 

may be a foreseeable result of concurrent social processes that occur as immigrants move from 

rural to urban areas, move up the socioeconomic ladder, and have offspring with much higher 

levels of education. Finally, while the results presented in this study suggest that consumption of 

meals prepared outside of the home is relatively uncommon among Mexican adults, I argue that 

this is likely to change as Mexico continues to undergo economic development, urbanization, 

and globalization. Thus, tracking food behaviors over time will be important for identify and 

responding to unhealthy trends that may have negative health consequences for Mexicans as 

well as future generations of immigrants to the U.S. 
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Table	  5.1:	  Descriptive	  statistics	  for	  
adult	  participants	  in	  the	  2006	  Mexican	  
National	  Health	  and	  Nutrition	  Survey	  
(ENSANUT),	  n=42,915	  
	  	   %	   95%	  CI	  
Age	  

	   	   	  20-‐29	   26.0	   25.1	   26.9	  
30-‐39	   24.6	   23.9	   25.2	  
40-‐55	   28.6	   27.8	   29.4	  
55+	   20.8	   20.1	   21.5	  
Gender	  

	   	   	  Female	   54.5	   53.3	   55.6	  
Male	   45.5	   44.4	   46.7	  
Household	  Size	  

	   	   	  1	   2.0	   1.9	   2.1	  
2	   9.5	   9.1	   9.9	  
3	   14.9	   14.3	   15.4	  
4	   21.8	   21.1	   22.4	  
5	   20.6	   20.0	   21.3	  
6+	   31.2	   30.2	   32.3	  
Indigenous	  

	   	   	  No	   81.4	   80.1	   82.7	  
Yes	   18.6	   17.3	   19.9	  
Education	  

	   	   	  <Elementary	   9.9	   9.2	   10.6	  
Elementary	   39.8	   37.8	   41.9	  
Middle	  School	   26.5	   25.8	   27.3	  
HS	  or	  Vocational	   13.4	   12.4	   14.3	  
≥College	   10.4	   8.7	   12.0	  
Literate	  

	   	   	  No	   9.6	   8.9	   10.4	  
Yes	   90.4	   89.6	   91.1	  
Marital	  

	   	   	  Single	   20.4	   19.2	   21.6	  
Married	   68.7	   67.2	   70.1	  
Wid/Div/Sep	   10.9	   10.4	   11.5	  
Employed	  

	   	   	  Not	  Employed	   48.2	   46.7	   49.7	  
Employed	   51.8	   50.3	   53.3	  
SES	  Decile	  

	   	   	  1-‐2	   36.1	   33.6	   38.6	  
3-‐4	   24.5	   23.8	   25.3	  
5-‐7	   27.7	   26.6	   28.8	  
8-‐10	   11.7	   10.0	   13.3	  
Rural/Urban	  

	   	   	  Rural	   20.8	   18.5	   23.0	  
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Urban	   23.8	   21.1	   26.4	  
Large	  Urban	   55.4	   50.8	   60.1	  
Region	  

	   	   	  North	   24.1	   20.6	   27.5	  
Central	   38.2	   32.7	   43.6	  
Mexico	  City	   9.8	   4.8	   14.8	  
South	   27.9	   24.9	   31.0	  
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Table	  5.2:	  Mean	  daily	  consumption	  of	  fruits	  and	  vegetables	  and	  monthly	  food	  expenditures	  
among	  adult	  participants	  in	  the	  2006	  Encuesta	  Nacional	  de	  Salud	  y	  Nutrición	  (ENSANUT)	  

	  	  
FV	  Consumption	  
(servings	  per	  day)	  

All	  Food	  Exp.	  
(pesos	  per	  month)	  

Restaurant	  Exp.	  
(pesos	  per	  month)	  

	  	   Mean	   95%	  CI	   Mean	   95%	  CI	   Mean	   95%	  CI	  

Total	   3.09	   2.99	   3.19	   1876.7	   1819.1	   1934.2	   82.8	   67.2	   98.3	  
Rural/Urban	  

	   	   	   	   	   	   	   	   	  Rural	   2.58	   2.42	   2.74	   1243.1	   1203.4	   1282.9	   11.9	   9.3	   14.5	  
Urban	   2.94	   2.78	   3.11	   1762.6	   1719.2	   1805.9	   50.5	   43.0	   58.0	  
Large	  Urban	   3.58	   3.40	   3.75	   2163.0	   2104.9	   2221.1	   123.1	   101.6	   144.7	  
Education	  

	   	   	   	   	   	   	   	   	  <Elementary	   2.36	   2.15	   2.56	   1322.8	   1264.4	   1381.1	   12.0	   6.1	   17.9	  
Elementary	   2.77	   2.66	   2.88	   1612.4	   1577.8	   1646.9	   29.0	   24.6	   33.4	  
Middle	  School	   3.36	   3.20	   3.53	   1944.2	   1894.9	   1993.4	   71.9	   61.1	   82.7	  
HS	  or	  Vocational	   3.88	   3.60	   4.17	   2207.1	   2142.4	   2271.9	   132.8	   114.6	   151.1	  
>=	  College	  	   4.89	   4.33	   5.45	   2822.9	   2648.6	   2997.3	   320.5	   250.7	   390.3	  
SES	  Decile	  

	   	   	   	   	   	   	   	   	  1-‐2	   2.63	   2.52	   2.75	   1550.5	   1516.8	   1584.2	   10.7	   8.0	   13.5	  
3-‐4	   2.91	   2.72	   3.09	   1661.7	   1608.5	   1714.8	   27.4	   17.8	   37.0	  
5-‐7	   3.80	   3.61	   3.98	   2113.3	   2068.1	   2158.5	   91.8	   81.5	   102.0	  
8-‐10	   4.49	   4.05	   4.93	   2776.8	   2584.5	   2969.2	   400.8	   336.6	   465.1	  

Note:	  n=20,103	  for	  FV	  consumption;	  n=42,915	  for	  food	  and	  restaurant	  expenditures.	  
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Table	  5.3:	  Percentage	  of	  Adult	  Participants	  Who	  Report	  Eating	  at	  Restaurants	  or	  Fast	  Food	  at	  Least	  
once	  per	  Month,	  2006	  Encuesta	  Nacional	  de	  Salud	  y	  Nutrición	  (ENSANUT)	  

	  	  
Fast	  Food/Rest.	  

Breakfast	  
Fast	  Food/Rest.	  	  

Lunch	  
Fast	  Food/Rest.	  	  

Dinner	  
	  	   %	   95%	  CI	   %	   95%	  CI	   %	   95%	  CI	  
Total	   12.03	   11.21	   12.89	   12.51	   11.69	   13.39	   6.22	   5.68	   6.82	  
SES	  Decile	  

	   	   	   	   	   	   	   	   	  1st	  &	  2nd	   6.68	   5.91	   7.54	   6.90	   6.07	   7.83	   2.83	   2.35	   3.40	  
3rd	  &	  4th	   10.61	   9.07	   12.36	   10.54	   9.10	   12.18	   5.46	   4.41	   6.74	  
5th-‐7th	   19.42	   17.39	   21.61	   19.93	   18.00	   22.01	   10.21	   8.85	   11.76	  
8th-‐10th	   28.44	   24.33	   32.93	   32.43	   28.24	   36.93	   18.18	   15.10	   21.73	  
Education	  

	   	   	   	   	   	   	   	   	  <Elementary	   3.84	   2.87	   5.12	   3.4	   2.6	   4.43	   1.06	   0.71	   1.56	  
Elementary	   6.88	   6.11	   7.74	   6.62	   5.9	   7.41	   2.94	   2.49	   3.47	  
Middle	  School	   14.98	   13.34	   16.8	   16.38	   14.64	   18.28	   8.51	   7.2	   10.03	  
HS	  or	  Vocational	   26.94	   23.48	   30.69	   27.96	   24.69	   31.48	   13.16	   10.89	   15.81	  
≥College	  	   35.4	   30.06	   41.12	   39.37	   34.81	   44.12	   23.36	   19.58	   27.63	  
Urban/Rural	  

	   	   	   	   	   	   	   	   	  Rural	   4.82	   4.16	   5.57	   5.11	   4.43	   5.89	   1.81	   1.46	   2.25	  
Urban	   9.35	   8.25	   10.59	   9.73	   8.48	   11.14	   5.1	   4.32	   6.01	  
Large	  Urban	   19.19	   17.53	   20.97	   19.89	   18.19	   21.7	   10.34	   9.19	   11.62	  
Note:	  Percentage	  refers	  to	  the	  percent	  of	  adults	  within	  each	  stratum	  who	  report	  eating	  a	  given	  type	  of	  
meal	  at	  least	  once	  per	  month	  
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Table	  5.4:	  Percentage	  of	  Adult	  Participants	  who	  Report	  Eating	  at	  Street	  Vendors	  at	  Least	  Once	  per	  Month,	  2006	  
Encuesta	  Nacional	  de	  Salud	  y	  Nutrición	  (ENSANUT)	  
	  	   Meal	   Snack	   Drink	  
	  	   %	   95%	  CI	   %	   95%	  CI	   %	   95%	  CI	  
Total	   32.18	   31.03	   33.35	   37.40	   36.11	   38.71	   53.63	   52.27	   54.99	  
SES	  Decile	  

	   	   	   	   	   	   	   	   	  1st	  &	  2nd	   26.64	   25.09	   28.25	   36.52	   34.96	   38.10	   51.33	   49.58	   53.08	  
3rd	  &	  4th	   29.98	   27.64	   32.43	   36.03	   33.55	   38.59	   51.06	   48.67	   53.45	  
5th-‐7th	   41.48	   39.18	   43.82	   40.46	   38.03	   42.95	   60.24	   57.88	   62.55	  
8th-‐10th	   46.98	   42.41	   51.60	   38.83	   34.68	   43.15	   57.78	   53.07	   62.35	  
Education	  

	   	   	   	   	   	   	   	   	  <Elementary	   15.79	   13.55	   18.32	   23.5	   21.23	   25.93	   36.99	   34.35	   39.72	  
Elementary	   26.82	   25.24	   28.45	   32.87	   31.32	   34.44	   49.67	   47.97	   51.37	  
Middle	  School	   40.99	   38.64	   43.39	   44.48	   42.05	   46.95	   62.63	   60.2	   65.01	  
HS	  or	  Vocational	   47.88	   44.37	   51.41	   53.86	   49.4	   58.26	   66.87	   63.05	   70.48	  
≥College	  	   53.22	   47.86	   58.5	   51.8	   46.51	   57.05	   67.93	   62.28	   73.1	  
Urban/Rural	  

	   	   	   	   	   	   	   	   	  Rural	   21.08	   19.38	   22.88	   32.34	   30.51	   34.22	   46.74	   44.64	   48.85	  
Urban	   29.73	   27.8	   31.73	   37.92	   35.83	   40.07	   52.7	   50.33	   55.06	  
Large	  Urban	   42.35	   40.34	   44.37	   41.19	   38.81	   43.6	   59.64	   57.26	   61.98	  
Note:	  Percentage	  refers	  to	  the	  percent	  of	  adults	  within	  each	  stratum	  who	  report	  eating	  a	  given	  category	  of	  street	  
food	  at	  least	  once	  per	  month	  
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Table	  5.5-‐Linear	  Regression	  Model	  Predicting	  the	  
Square	  Root	  of	  Monthly	  Food	  Spending	  Among	  
Mexican	  Adult	  Participants	  in	  the	  2006	  ENSANUT,	  
n=42,915	  
	   Sq.	  Rt.	  Food	  Spending	  
	   b	   (SE)	  
Age	   0.0447***	   (0.00801)	  
Male	   -‐0.601*	   (0.298)	  
Household	  Size	   2.218***	   (0.0906)	  
Indigenous	   -‐1.755***	   (0.301)	  
Literate	   2.382***	   (0.452)	  
Marital	  Status	   	   	  
Single	   Ref.	   	  
Married	   0.910**	   (0.307)	  
Div/Wid/Sep	   -‐1.008*	   (0.445)	  
Region	   	   	  
North	   Ref.	   	  
Central	   1.354***	   (0.310)	  
Mexico	  City	   0.875	   (0.705)	  
South	   -‐0.427	   (0.320)	  
Employed	   0.676*	   (0.271)	  
Education	   	   	  
<Elementary	   Ref.	   	  
Elementary	   0.939	   (0.507)	  
Middle	  School	   2.560***	   (0.564)	  
HS	  or	  Vocational	   3.702***	   (0.646)	  
College	  Grad	   8.466***	   (0.717)	  
SES	  Decile	   	   	  
1st	  &	  2nd	   Ref.	   	  
3rd	  &	  4th	   0.798**	   (0.309)	  
5th-‐7th	   7.083***	   (0.346)	  
8th-‐10th	   12.42***	   (0.775)	  
Rural/Urban	   	   	  
Rural	   Ref.	   	  
Urban	   3.953***	   (0.339)	  
Large	  Urban	   4.984***	   (0.350)	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  Food	  spending	  is	  measured	  in	  pesos	  per	  month.	  I	  use	  the	  square	  root	  of	  expenditures	  as	  the	  outcome	  for	  
this	  regression	  because	  the	  expenditures	  data	  are	  right-‐tailed	  and	  thus	  violate	  the	  normality	  assumption	  of	  linear	  
regression;	  taking	  the	  square	  root	  of	  expenditures	  results	  in	  a	  more	  normal	  distribution.	  
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Table	  5.6-‐Logistic	  Regression	  Predicting	  Whether	  Mexican	  Adult	  
Participants	  in	  the	  2006	  ENSANUT	  Consume	  Food	  From	  
Restaurants	  and	  Street	  Vendors	  at	  Least	  Monthly,	  n=20,103	  
	   Monthly	  

Restaurants	  
Monthly	  

Street	  Vendors	  
	   OR	   SE	   OR	   SE	  
	   	   	   	   	  
Age	   0.979***	   (0.00285)	   0.970***	   (0.00176)	  
Male	   1.377***	   (0.0988)	   1.281***	   (0.0782)	  
Household	  Size	   0.959*	   (0.0168)	   0.986	   (0.0135)	  
Indigenous	   0.948	   (0.0894)	   0.948	   (0.0589)	  
Literate	   1.834***	   (0.321)	   1.064	   (0.0924)	  
Marital	  Status	   	   	   	   	  
Single	   Ref.	   	   Ref.	   	  
Married	   1.008	   (0.103)	   1.166	   (0.0930)	  
Div/Wid/Sep	   0.988	   (0.132)	   1.159	   (0.118)	  
Region	   	   	   	   	  
North	   Ref.	   	   Ref.	   	  
Central	   0.799**	   (0.0637)	   1.008	   (0.0741)	  
Mexico	  City	   1.102	   (0.150)	   1.129	   (0.169)	  
South	   0.700***	   (0.0583)	   0.831**	   (0.0588)	  
Employed	   1.526***	   (0.118)	   1.389***	   (0.0873)	  
Education	   	   	   	   	  
<Elementary	   Ref.	   	   Ref.	   	  
Elementary	   1.062	   (0.177)	   1.147	   (0.109)	  
Middle	  School	   1.511*	   (0.278)	   1.338**	   (0.145)	  
HS	  or	  Vocational	   2.517***	   (0.474)	   1.775***	   (0.266)	  
College	  Grad	   3.759***	   (0.732)	   1.735***	   (0.263)	  
SES	  Decile	   	   	   	   	  
1st	  &	  2nd	   Ref.	   	   Ref.	   	  
3rd	  &	  4th	   1.359**	   (0.133)	   1.084	   (0.0770)	  
5th-‐7th	   1.853***	   (0.178)	   1.283***	   (0.0941)	  
8th-‐10th	   2.587***	   (0.353)	   1.145	   (0.138)	  
Rural/Urban	   	   	   	   	  
Rural	   Ref.	   	   Ref.	   	  
Urban	   1.426***	   (0.127)	   1.320***	   (0.0986)	  
Large	  Urban	   2.030***	   (0.186)	   1.557***	   (0.130)	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  Outcome	  represents	  whether	  participants	  report	  consuming	  breakfasts,	  lunches,	  or	  dinners	  from	  restaurants	  
at	  least	  once	  per	  month	  and	  whether	  participants	  consume	  snacks,	  drinks,	  or	  meals	  from	  street	  food	  vendors	  at	  
least	  once	  per	  month.	  
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Chapter 6: Examining How and Why Food Behaviors Change as Mexican Americans 
Acculturate 
 

BACKGROUND 

Acculturation and Food Behaviors 

 Several decades ago, health researchers were surprised to observe that the mortality 

and health outcomes of Mexican Americans compare favorably to other U.S. subpopulations, 

particularly given their relatively low socioeconomic positions.47 Equally surprising, particularly 

given high rates of poverty and low levels of education in Mexico, are studies suggesting that 

the health advantage of Mexican Americans was strongest in the foreign-born and appeared to 

deteriorate as immigrants spent increased time in the U.S.62, 129-134 A common explanation for 

the deteriorating health advantage among U.S.-born and longer-tenured Mexican Americans is 

that acculturation, or the degree to which immigrants are exposed to and adopt elements of their 

host culture, might include negative changes in health behaviors.  

 An area of research that has received considerable attention, perhaps because obesity 

rates are even higher among Mexican Americans and other Latinos than the general U.S. 

population, is understanding the relationship between acculturation and food behaviors.71 A 

number of studies conducted among Mexican Americans and other Latino subgroups have 

observed that consumption of specific foods and nutrients varies based on direct measures of 

acculturation (typically language use) or proxy measures such as years lived in the U.S., 

nativity, or immigrant generation.66, 69, 70, 93, 135-137 For example, a study by Batis and colleagues 

(2011) used nationally-representative data in both the U.S. and Mexico to assess variation in 

diet among Mexicans, foreign-born Mexican immigrants in the U.S., U.S.-born Mexican 

Americans, and U.S.-born Whites.69 The study found that the U.S. subpopulations had “greater 

intakes of saturated fat, sugar, dessert and salty snacks, pizza and French fries, low-fat meat 

and fish, high-fiber bread, and low-fat milk, as well as decreased intakes of corn tortillas, low-
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fiber bread, high-fat milk, and Mexican fast food.” They also found that consumption of fruits, 

vegetables, and fruit juice was higher among foreign-born Mexican Americans than among the 

U.S.-born. In general, the authors concluded that populations with greater exposure to the U.S. 

environment resulted in increased energy consumption from unhealthy sources. In a review of 

34 studies, Ayala and colleagues (2008) found consistent evidence that foreign-born and less-

acculturated Latinos consumed more fruit, rice, and beans and less sugar and sugar-sweetened 

beverages than their U.S.-born and more-acculturated counterparts.70 

 

Gaps in the Literature 

 A number of important questions remain regarding how and why the food behaviors of 

more-acculturated Mexican Americans might differ from those of their less-acculturated 

counterparts. Multiple authors have theorized that exposure to a host society’s culture might 

affect not only what members of a migrating group eat, but also their patterns of food 

purchasing and preparation.71-73  In particular, Satia-Abouta argues that diet can be affected 

directly, through shifts in tastes and preferences or psychosocial factors related to food (e.g., 

knowledge, attitudes and beliefs related to diet and disease, or value ascribed to traditional food 

versus assimilation), as well as indirectly via environmental influences on food purchasing and 

preparation.71 Environmental influences include access and affordability of specific food items 

as well as advertising, convenience, and time constraints that affect whether people prepare 

their own food, shop at restaurants, or purchase packaged or prepared foods.  

 Despite these conceptualizations of the relationship between acculturation and diet, little 

research has been conducted to understand how purchasing and preparation behaviors change 

as Latinos acculturate. Furthermore, the majority of literature examining the relationship 

between acculturation and food behaviors has been descriptive, and much remains unknown 

about the mechanisms through which diet and other food behaviors differ between more- and 
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less-acculturated Mexican Americans. For example, research has found that purchasing and 

consumption of fast food is more frequent among more-acculturated Latinos,72, 74 but to my 

knowledge almost no studies have investigated the psychosocial, structural, or economic 

mechanisms that drive these shifts. An exception is a study by Ayala and colleagues (2005), 

which found that Mexican-origin women in San Diego who were more acculturated were more 

likely to eat out for lunches and dinners, consumed more fast food, and had less difficulty 

reading nutrition labels than their less-acculturated counterparts. The study also found that the 

more-acculturated women preferred fast food restaurants to other types of restaurants, and 

preferred supermarkets or produce markets to other types of grocery stores. Interestingly, the 

study investigated some of the reasons why Mexican-origin women might prefer certain types of 

food outlets to others and found that women who preferred fast food restaurants placed high 

value on distance, price, and a child-friendly atmosphere. Although these values were not 

assessed by acculturation level, the findings suggest that such values may affect where people 

choose to shop. 

 An equally important question to investigate is whether differences in diet between the 

more- and less-acculturated are actually driven by exposure to U.S. culture, and thus should be 

viewed as an outcome of the acculturation process. I posit that at least some of the difference in 

food behaviors between the more- and less-acculturated is likely the result of important social 

factors that separate U.S.-born and more-acculturated Mexican Americans from their foreign-

born and less-acculturated counterparts. For example, the 2007-2011 ACS indicate that 60% of 

foreign-born Mexican American adults have less than a high school degree, compared to just 

22% of their U.S.-born counterparts.45 Similarly, the average income to poverty ratio among 

foreign-born Mexican Americans is 1.97, compared to 2.78 among their U.S.-born counterparts. 

In short, U.S.-born Mexican Americans not only have higher levels of acculturation than their 

foreign-born counterparts, but also have much higher levels of income and education. These 
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higher incomes and increased levels of education enable more-acculturated Mexican Americans 

to spend more money on food and might affect their knowledge, attitudes, values, and 

preferences related to food.  

 Research has conclusively demonstrated that income, education, and several other 

social factors affect health and health behaviors in countries across the globe, and thus their 

influence is not U.S.-specific.75 A recent study conducted in Mexico, for example, demonstrated 

large social gradients in diet and other food behaviors based on income, education, and urban 

versus rural residence.138 I argue that differences in food behaviors caused by these factors are 

not culturally-driven and thus should not be considered an outcome or dimension of the 

acculturation process. As such, I believe it is important to differentiate between the influence of 

these factors and changes in food behavior that result from exposure to and adoption of U.S. 

culture. 

   

Study Objectives 

 In this study, I use data from Mexican American adults who participated in the 2005-

2010 National Health and Nutrition Examination Survey (NHANES) to assess the relationship 

between linguistic acculturation and food behaviors. Rather than focusing exclusively on diet, I 

examine the relationship between linguistic acculturation and a range of food purchasing, 

preparation, and consumption behaviors. I also examine whether any observed relationship 

between linguistic acculturation and these food behaviors is explained by differences in 

educational attainment and socioeconomic status between more- and less-acculturated 

Mexican Americans. Using data unique to the 2007-2008 NHANES, I also assess reasons why 

participants prefer eating at fast food restaurants rather than preparing food at home, as well as 

the perceived importance of various attributes of food when participants choose between items 

at the supermarket or grocery store. By assessing whether these values vary based on linguistic 
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acculturation, I seek to understand some of the underlying pathways through which food 

behaviors change as Latinos acculturate.  

 

Conceptual Framework 

 

 In Figure 6.1, I present a conceptual framework for understanding the relationship 

between acculturation and a broad set of food behaviors, including food purchasing, 

preparation, and consumption. The framework recognizes that acculturation and changing food 

behaviors are independent but overlapping processes that can each occur within and across 

immigrant generations. Acculturation is a multidimensional process that can consist of changes 

in a number of cultural patterns and practices, such as language use, media use, friendship ties, 

ethnic identity, knowledge, attitudes, and beliefs. Thus, shifts in food behavior that result from 

exposure to and adoption of the host culture represent just one dimension of the acculturation 

process. Similarly, the model posits that shifts in food behaviors that result from exposure to a 
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host culture represent just one dimension of the change in food behaviors that can occur within 

and across immigrant generations. Food behaviors can also be affected by important social 

processes that occur at the same time as immigrants and their offspring are exposed to the host 

culture can affect food behaviors, and I argue that these shifts should not be viewed as an 

indicator or consequence of acculturation. Some important social processes, for example, might 

include that Mexican immigrants to the U.S. move from rural areas in Mexico to urban 

environments in the U.S., and that levels of income and education increase dramatically across 

immigrant generations. Thus, the concentric circles in the model represent three distinct 

processes: 1) acculturation that is unrelated to health behaviors, 2) changes in health behaviors 

that occur as part of the acculturation process, and 3) changes in health behavior that are 

unrelated to acculturation.  

 

METHODS 

Data Source 

 Data for this study are from public use data files of the 2005-2010 NHANES. Briefly, 

NHANES is a continuous series of annual studies that has been conducted since 1999 and is 

designed to assess the health and nutritional status of adults and children in the United States. 

NHANES uses a complex, multi-stage sampling design to obtain a sample representative of the 

non-institutionalized U.S. population of all ages. A key aspect of the NHANES sampling strategy 

is that oversampling is used to produce sub-samples representative of particular 

underrepresented groups, including children and adolescents, people living in low-income 

households, and racial/ethnic minorities. Relevant to the current study, each year of NHANES 

includes representative samples of the Mexican American population. Further details on the 

sampling strategy and study design employed by NHANES are available elsewhere.95  
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 Since its inception, NHANES has included both an in-person interview and a physical 

examination component. The interview contains demographic, dietary, and health-related 

questions, while the examination includes medical, dental, and physiological measurements 

taken by highly-trained personnel. Participants also undergo two 24-hour dietary recalls. The 

first day of recall is conducted in person during the NHANES examination. The second day of 

recall is conducted during a follow-up telephone interview. In 2007, a Flexible Consumer 

Behavior Survey (FCBS) module was added to collect information on people’s knowledge, 

attitudes, and beliefs toward nutrition and food choices. The FCBS module includes a core set 

of questions asked in the in-person interview as well as a supplementary module that is 

conducted over the telephone after the second day of dietary recall. The topics covered during 

the telephone interview change for each two-year data collection cycle. In 2007-2008, the 

follow-up interviews asked participants about the following: attitudes towards food away from 

home; factors that affect grocery shopping; nutrition knowledge, perceptions, and habits; the 

food label; and organic food. 

 

Measurement 

Independent Variable 

Linguistic Acculturation 

 The focal independent variable in this study is participants’ linguistic acculturation status. 

To assess linguistic acculturation, all Mexican American and other Latino participants in 

NHANES are asked “What language do you usually speak at home?” Response options 

include: only Spanish, more Spanish than English, both equally, more English than Spanish, 

and only English. I have coded linguistic acculturation as a categorical variable with the 

following five options: 1) English only, 2) More English, 3) Both, 4) More Spanish, and 5) 

Spanish only.  
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Dependent Variables 

Food Purchasing, Preparation, and Consumption Variables 

 Store Expenditures: NHANES participants are asked about the amount of money spent 

on food at supermarkets, grocery stores, and other stores (e.g., Costco, Target) within the 

previous 30 days. I have coded their responses as a continuous variable measured in dollars 

per 30 days. 

 Restaurant Expenditures: This is a continuous variable that measures the amount of 

money that participants spent on eating out, carryout, and delivery of food from restaurants in 

the previous 30 days. 

 Dinner Preparation: This is a continuous variable that indicates the number of days the 

participant or someone else in their home prepared dinner at home in the previous seven days. 

 Total Calories per Day: To assess food intake, NHANES participants take part in two 24-

hour dietary recalls. Participants report the type and quantity of every item of food they 

consumed in the previous 24 hours, as well as the source of the food. NHANES staff then use 

the Food and Nutrient Database for Dietary Studies to assign nutrient values to each food item. 

I have used these data to create a continuous variable that indicates the total daily caloric intake 

each participant reported during the dietary recalls. 

 Fast Food Calories per Day: This is a continuous variable that indicates the calories 

contained in each food item that participants reported consuming that was purchased at a fast 

food restaurant or pizza place. I coded participants who did not report eating any items from a 

fast food restaurant or pizza place as a zero for this variable.  

Fast Food Values 

 To assess fast food values, participants are first asked whether they have bought food 

from a fast food or pizza place in the last 12 months. Participants who answer positively are 
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then asked the following: “I’m going to read several reasons why you might buy food from fast 

food or pizza places instead of cooking at home. First, do you buy food from fast food or pizza 

places because it is cheaper than cooking at home? (YES/NO)” This question is then repeated 

for other reasons why people may buy food from fast food or pizza places, including that it is 

more nutritious, tastes better, is more convenient, and because they can socialize with 

families and friends. I have coded participants’ responses to each of these questions as a 

dichotomous categorical variable. In other words, fast food values are measured using five 

variables that indicate whether each participant purchases fast food or pizza rather than cooking 

at home because it is: 1) cheaper, 2) more nutritious, 3) tastes better, 4) more convenient, and 

5) allows them to socialize. 

 

Supermarket Food Values 

 To assess how people evaluate food choices at the supermarket or grocery store, 

participants are asked, “When you buy food from a grocery store or supermarket, how important 

is price? How about nutrition? How about taste? How about how easy the food is to 

prepare? How about how well the food keeps after it’s bought?” Response options for each 

question include: very important, somewhat important, not too important, not at all important. 

For each question, I have created a dichotomous categorical variable that measures whether 

participants judge each attribute to be ‘very important.’ In other words, I have created five 

variables that indicate whether a participant perceives each of the five following characteristics 

to be very important when choosing between food items at the supermarket or grocery store: 1) 

price, 2) nutrition, 3) taste, 4) preparation easiness, 5) how well it keeps. 

 

Analytic Sub-Sample 
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 In this study, I restrict my analyses to a sub-sample of 2,792 Mexican American adult 

participants in the 2005-2010 NHANES who are 20 years of age or older. Of the 31,034 total 

participants in these years of the survey, I excluded 13,902 (45%) because they were less than 

20 years old and an additional 13,956 (45%) because they did not self-identify as Mexican 

American. Of the remaining 3,176 Mexican American adults, I excluded an additional 384 

participants who lacked complete information regarding their gender (n=0), age (n=0), marital 

status (n=2), education (n=8), income (n=369), nativity (n=0), or level of linguistic acculturation 

(n=5). 

 

Sample Weights 

 Each NHANES public use file includes sample weights that account for non-response, 

the complex design of the study, and post-stratification. In brief, each two-year data release 

includes weights for the full sample of individuals who participated in the NHANES interview, as 

well as weights for sub-samples who participated in additional components. Additional 

components include an in-person examination, two 24-hour dietary recalls, and a fasting sub-

sample. In other words, each two-year data release includes an ‘interview weight,’ an 

‘examination component weight,’ a ‘dietary weight,’ and a ‘fasting sub-sample’ weight. Both the 

interview weight and sub-sample weights can be combined across multiple data releases for 

analyses using four or more years of data. For all analyses, the rule of thumb is to use the 

weights for the smallest analytic sub-sample. For example, analyses that include data from the 

interview component and the examination component should use the examination weights 

because not everyone who participated in the interview chose to also participate in the 

examination. The examination weights account for this additional non-response.  

 In this study, I conduct analyses with several sub-samples of NHANES participants and 

thus I use several different sets of weights. For example, in one analysis I assess calorie 
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consumption from restaurants (collected in the dietary recall component) across strata defined 

by linguistic acculturation (collected in the interview component) among participants in the 2005-

2010 NHANES. For this analysis, I use dietary weights combined across three data releases 

(2005-2006, 2007-2008, and 2009-2010). In an additional analysis, I examine food spending by 

linguistic acculturation in the 2007-2010 samples. Since all of these data are collected in the 

interview component, I use interview weights for the 2007-2010 samples. Further details 

regarding the construction and use of samples weights are available on the website of the 

National Center for Health Statistics.139  

 

Statistical Analyses 

 I examine the distributions of all variables using descriptive statistics, including means 

and 95% confidence intervals of continuous variables and percentage distributions of 

categorical variables. I then use bivariate statistics to examine the distribution of food 

purchasing, preparation, and consumption outcomes across linguistic acculturation strata. In 

particular, I use cross-tabulation for categorical outcomes and conditional means for continuous 

outcomes. To assess statistical significance in the relationship between independent variables 

and categorical outcomes, I use a chi-squared statistic that is corrected for the survey design 

with the second-order correction of Rao and Scott and converted into an F-statistic.140 For 

continuous variables, I use an adjusted Wald test to assess statistical significance.  

 I use multivariate linear and logistic regression to examine the relationship between 

linguistic acculturation and food purchasing, preparation, and consumption outcomes after 

adjustment for other factors. I use a model-building approach to assess whether any observed 

relationship between linguistic acculturation and food behavior outcomes is explained by other 

confounding variables. For each food behavior outcome, I present a first model predicting the 

outcome based on participants’ linguistic acculturation status without adjustment for other 
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factors. In the second model, I further adjust for nativity. In the third model, I further adjust for 

gender, age, and marital status. In the fourth model, I further adjust for educational attainment 

and annual family income. For additional models that further adjust for the length of time 

foreign-born participants have spent in the U.S., please see Appendix 1. 

 To understand the magnitude of the relationship between linguistic acculturation and 

food behaviors outcomes that is explained by adjustment for other variables, I calculate the ratio 

of the ‘adjusted effect’ to the ‘unadjusted effect.’ The ‘adjusted effect’ is the sum of linguistic 

acculturation coefficients within any of the three adjusted models (models two, three, and four 

for any of the outcomes). The ‘unadjusted effect’ is the sum of linguistic acculturation 

coefficients within the first model, which is unadjusted for other factors. For further details 

regarding these calculations, please see Aneshensel (2012) and MacKinnon (2008).108, 109 To 

facilitate comparison of coefficients across logistic regression models, all reduced form logistic 

regression models are adjusted using the methods described by Breen and colleagues 

(2011).111 Further details regarding these methods are described in Chapter 4. I use Stata 

version 12.0 for all analyses. 

 

RESULTS 

 Table 6.1 includes descriptive statistics for the sub-sample of 2,792 Mexican American 

adults who participated in the 2005-2010 NHANES. About one-third of the sample is 20 to 30 

years old, nearly 38% are between 31 and 45 years old, and 30% are 46 years old or older. The 

sample is evenly split by gender, and about two in three are married or cohabiting. Slightly more 

than half of participants have less than a high school education, while just over 8% are 

graduates of a four year college. One-third of participants have annual household income below 

the federal poverty line, and two-thirds of participants have income below twice the poverty line. 

More than 60% of participants were born outside of the U.S., and 42% report speaking only 
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Spanish in the home. 

 In Table 6.2, I present mean calorie consumption by source among participants in the 

2005-2010 NHANES sub-sample, based on two 24-hour dietary recalls. Participants consume a 

mean of 2,096 calories per day from all sources, with 274 calories per day coming from fast 

food restaurants and an additional 177 calories per day from other restaurants. The data 

suggest that total calorie consumption may be lower among participants who speak Spanish 

only than among other participants, but there is no consistent trend across levels of linguistic 

acculturation. On the other hand, caloric intake from fast food and other restaurants increases 

with linguistic acculturation. Participants who speak only Spanish consume an average of 186 

calories per day from fast food, compared to over 400 calories per day among those who speak 

more English than Spanish (p<0.05) and over 300 calories per day among English-only 

speakers (p<0.05). Similarly, Spanish-only speakers consume 110 calories per day from other 

restaurants, while every other group consumes over 200 calories per day from these sources 

(p<0.05 for all groups). 

 In Table 6.3, I present consumption of prepared foods by linguistic acculturation level 

among participants in the 2007-2010 NHANES sub-sample.a The table includes the number of 

total meals participants consumed in the previous week that were not homemade, the number 

of fast food and pizza meals consumed in the previous week, the number of ready-to-eat meals 

consumed in the previous 30 days, and the number of frozen meals consumed in the previous 

30 days. The data suggest that each of these prepared food behaviors increases with linguistic 

acculturation. For example, the Spanish-only participants consumed a mean of 2.5 non-

homemade meals in the previous week, compared to about 4.5 among those who speak more 

English or English only (p<0.05). Similarly, Spanish-only participants consumed 1.2 fast food 

and pizza meals in the previous week, compared to 2.8 and 2.2 among the more English and 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
a	  These data were not collected in the 2005-2006 surveys	  
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English only, respectively (p<0.05 for both groups). Consumption of frozen meals, in particular, 

seems to increase with linguistic acculturation: Spanish-only participants consumed a mean of 

0.5 frozen meals in the previous 30 days, compared to 2.6 and 3.5 among the more English and 

English only participants, respectively (p<0.05 for all groups). 

In Tables 5.4 and 5.5, I present family meal behaviors and food expenditures, 

respectively, among participants in the 2007-2010 sub-samples.b Data in Table 6.4 suggest that 

frequency of dinner preparation and time spent to cook dinner and clean up each decrease with 

linguistic acculturation. Participants who speak only Spanish cook dinner 6.1 times per week 

and spend 88 minutes per dinner cooking and cleaning up, compared to 5.1 dinners per week 

and 71 minutes per dinner among those who speak only English (p<0.05 for both outcomes). 

On the other hand, there is no clear relationship between linguistic acculturation and the number 

of meals per week that families eat together. Data presented in Table 6.5 indicate that 

participants who speak only Spanish spend more money at all food stores ($543 in the previous 

30 days) and supermarkets ($450) than those who speak only English ($421 and $369, 

respectively), but spend less at restaurants ($132 versus $217; p<0.05 for all spending 

outcomes). 

Figure 6.2 includes a series of bar charts that convey the importance of the following 

five reasons why participants might prefer to eat fast food over home cooked meals: fast food is 

cheap, fast food is nutritious, fast food tastes better, fast food is more convenient, and 

participants can socialize when they eat fast food. These data were collected among the 544 

participants in the 2007-2008 sub-sample who reported that they eat fast food. The percentages 

presented in the bar graphs represent participants within each linguistic acculturation category 

who perceive each reason as being ‘very important.’ The data do not reveal a clear relationship 

between linguistic acculturation and perceived importance of taste, nutrition, and price of fast 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
b	  These data were not collected in the 1999-2006 NHANES cycles.	  
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food. On the other hand, 63% of Spanish-only participants said that the ability to socialize was a 

very important reason they might prefer fast food over home cooked meals, compared to about 

44% of participants who speak more English or only English. Furthermore, the data suggest a 

clear relationship between linguistic acculturation and the perceived importance of the 

convenience of fast food: slightly over half of Spanish-only participants cited convenience as a 

very important reason to prefer fast food, compared to over 80% of participants who speak more 

English or English only.  

Figure 6.3 includes a similar series of charts for the importance of the five following 

characteristics when participants are choosing between food items at the grocery store or 

supermarket: price, nutrition, taste, ease of preparation, and how well the food keeps. These 

data were collected among 625 Mexican American participants in the 2007-2008 sub-sample. 

The data suggest that participants at all linguistic acculturation levels place heavy emphasis on 

the taste of food items, but that the less-acculturated participants perceive every other 

characteristic as more important than their more-acculturated counterparts. For example, about 

two in three participants who speak mostly Spanish or only Spanish perceived the price of food 

items as very important, compared to just over 40% of those who speak mostly English or only 

English. Nearly nine in ten participants who speak only Spanish perceive nutrition as very 

important, compared to 62% of those who speak only English. About 70% of Spanish-only 

participants perceive preparation ease to be a very important characteristic of food items, 

compared to one-quarter of those who speak English only. 

 Table 6.6 displays the results of four logistic regression models that predict the odds of 

eating at a fast food or sit-down restaurant in the previous two days, among participants in two 

24-hour dietary recalls. The unadjusted model suggests that there is a positive, statistically-

significant relationship between linguistic acculturation and eating at a restaurant. Without 

adjusting for other factors, participants who speak only English have about three times the odds 
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of having eaten at a restaurant as those who speak only Spanish (p<.001). The other models in 

Table 6.6 suggest that the relationship between linguistic acculturation and restaurant 

patronage remains significant but is somewhat attenuated after adjustment for nativity (Model 

2), gender, age, and marital status (Model 3), and educational attainment and income (Model 4). 

In fact, adjustment for nativity explains about 14% of the total relationship between acculturation 

and restaurant patronage, further adjustment for gender, age, and marital status explains an 

additional 7%, and further adjustment for educational attainment and income explains an 

additional 22%. In total, about 44% of the total relationship between acculturation and restaurant 

patronage is explained by adjustment for all of the other variables in Model 4. Still, after 

adjustment for other factors, those who speak mostly English have 2.6 times the odds of those 

who speak Spanish only of having eaten at a restaurant (p<.001), and those who speak English 

only have 1.6 times the odds of having eaten at a restaurant (p<.05). 

 In Table 6.7, I present a set of four linear regression models predicting the square root 

of mean daily calories consumed among participants who ate at a fast food or sit-down 

restaurant during at least one of the two days measured during the 24-hour dietary recalls. The 

data suggest that, unadjusted for other factors, participants who speak both Spanish and 

English, more English, or only English consume more restaurant calories than participants who 

speak Spanish only (p<0.05 in all cases); however, this relationship is greatly reduced and all 

point estimates become insignificant after adjustment for nativity (Model 2). In fact, about 54% 

of the total relationship between acculturation and calorie consumption in restaurants is 

explained by adjustment for nativity. After further adjustment for age, gender, and marital status 

(Model 3) and educational attainment and income (Model 4) the total relationship between 

acculturation and caloric intake at restaurants is reduced even further, by a total of 86%. 

Notably, the socio-demographic and socioeconomic variables adjusted for in Models 3 and 4, do 

not explain the relationship between nativity and restaurant calories. Thus, after adjustment for 
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all other factors, foreign-born participants who eat at restaurants consume fewer restaurant 

calories per day than their U.S.-born counterparts (p<.05). 

 

DISCUSSION 

 I believe that this study has provided new insight into the relationship between linguistic 

acculturation and food behaviors among the Mexican-origin population in the U.S. Previous 

research has documented differences between more- and less-acculturated Latinos in 

consumption of specific foods and nutrients, as well as found increased purchasing and 

consumption of fast food among the more-acculturated.66, 69, 70, 72, 74, 93, 135-137 Data from this study 

suggest that these changes may be indicative of an overall shift in a broad set of food behaviors 

that takes place as immigrants and their offspring become more acculturated. Consistent with 

previous research,72, 74 I found that purchasing and consumption of fast food and other 

restaurant food increased with linguistic acculturation. I believe, however, that the health impact 

of such increases is determined largely by what types of food these restaurant meals replace. If 

fast food and restaurant meals replace homemade meals, this may be a cause for concern 

because studies have demonstrated that meals prepared away from home tend to be less 

healthful than those prepared at home.120, 141-143 On the other hand, it may be less concerning 

from a public health standpoint if fast food and other restaurant meals replace ‘ready-to-eat’ 

meals, frozen meals, frozen pizzas, or other types of convenience foods that are likely to be 

unhealthy.  

 Unfortunately, data from this study suggest that increases in fast food and restaurant 

consumption among more-acculturated Mexican Americans is accompanied by a decrease in 

both the frequency and time spent preparing dinner at home. The replacement of one 

homemade dinner per week may be troubling in and of itself; however, because NHANES did 

not collect similar data for breakfasts and lunches, it is possible that these findings may 
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represent an even larger trend across meal types. I also found that increased purchasing and 

consumption of restaurant food is part of a larger trend towards convenience foods. More-

acculturated Mexican Americans also spent more money at restaurants, less money at grocery 

stores and supermarkets, and consumed more meals prepared away from home of all types, 

including fast food and pizza meals as well as frozen meals.  

 In addition to these behavioral shifts, there were also interesting shifts in values across 

linguistic acculturation levels. In particular, more-acculturated participants were much more 

likely than their less-acculturated counterparts to report that the convenience of fast food was a 

very important reason why they might prefer fast food to cooking at home. This suggests that an 

important mechanism of the relationship between acculturation and diet might not only be shifts 

in tastes and preferences, but also a decline in motivation, time, ability, or commitment to 

preparing meals at home. Furthermore, less-acculturated participants placed greater importance 

on price, nutrition, ease of preparation, and how well foods keep when choosing between items 

at the grocery store or supermarket. This increased emphasis on a variety of factors may 

suggest that, relative to their more-acculturated counterparts, the less-acculturated are more 

deliberate about what foods they purchase in order to stretch their food budgets, provide good 

nutrition to themselves and their families, and reduce the burden of home meal preparation.  

 Importantly, I also found that much of the observed relationship between linguistic 

acculturation and food behaviors, particularly consumption of restaurant food, may be the result 

of differences in social characteristics between the more- and less-acculturated, rather than an 

outcome of acculturation itself. Without adjustment for other factors, I found that more-

acculturated participants were significantly more likely to have eaten at a restaurant during the 

two days of dietary recall than their less-acculturated counterparts. After adjustment for socio-

demographic characteristics and socioeconomic status, this relationship remained significant 

but was reduced by about 44%. Adjustment for income and education, in particular, explained 
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over 20% of the relationship between linguistic acculturation and restaurant patronage. Thus, 

much of the difference between more- and less-acculturated Mexican Americans in restaurant 

patronage is due to the fact that the more-acculturated have higher levels of income and 

education, and people with high incomes and educations eat at restaurants more frequently. 

Similarly, unadjusted for other factors, more-acculturated participants consumed more calories 

when they ate at restaurants than their less-acculturated counterparts; however, adjustment for 

other factors suggests that this largely reflects differences by nativity rather than an effect of 

linguistic acculturation itself. The interpretation is that if two people who are otherwise equal 

make it through the door of a restaurant, the person who is U.S.-born will consume more 

calories than the person who is foreign-born. While it is true, then, that the more-acculturated 

will consume more restaurant calories, this simply reflects the fact that the U.S.-born have 

higher levels of linguistic acculturation. Again, this should not be considered an indicator or 

outcome of the acculturation process itself, because there is no change with increased 

exposure to U.S. culture. 

 This study has a number of important limitations that should be considered when 

examining its findings. NHANES data are cross-sectional and thus it is impossible to determine 

the causal pathway between the independent variables and food behavior outcomes. My use of 

linguistic acculturation and nativity as variables that measure participants’ exposure to and 

adoption of U.S. culture may also be somewhat problematic. Adoption of U.S. culture would be 

better measured with a multidimensional scale of acculturation capturing factors such as 

friendship ties, media use, ethnic self-identification, and ethnic/cultural attitudes, beliefs, and 

practices.106, 107 Nativity, which I intend as a measure of exposure to (rather than adoption of) 

U.S. culture, may also not be ideal. For example, foreign-born Mexican Americans who have 

spent longer time in the U.S. will likely have greater exposure to U.S. culture than their recently 

arrived counterparts. Recognizing this limitation, I actually included time spent in the U.S. as an 
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independent variable in each of the multivariate models in this chapter. The food behavior 

outcomes I assessed did not vary based on time spent in the U.S; however, splitting foreign-

born participants into categories based on length of time in the U.S. confused the relationship 

between nativity and food behavior outcomes. For clarity, I chose to include only nativity in the 

final models, although I present models with time spent in the U.S. in Appendix 1. 

 This study also has important strengths, perhaps the greatest of which is the wealth of 

food behavior data available in the 2005-2010 NHANES. These data allow me to examine 

previously-untested dimensions of the relationship between acculturation and diet among 

Mexican Americans, particularly those related to food purchasing and preparation as well as 

food-related values. Based on these data, I believe this study makes substantial and important 

contributions to our understanding of how food behaviors change within and across immigrant 

generations. 

 In conclusion, I think this study makes two main points: First, I have provided data that 

suggest that previously-observed shifts in diet between more- and less-acculturated Mexican 

Americans may be just one part of a larger shift in food behaviors. While this and other studies 

have shown that differences in diet and other consumption behaviors do exist,69, 70, 72 the data I 

have presented suggest a larger shift away from homemade meals and towards convenience 

foods. These findings may have implications for the types of health promotion interventions that 

might be effective among Latinos. One intervention strategy that might prove effective would be 

to promote home meal preparation among more-acculturated Mexican Americans. An 

alternative strategy would be to focus on increasing the breadth, depth, quality, taste, prices, 

and advertising of prepared healthy foods available in Latino neighborhoods. Increasing the 

availability of healthy prepared foods would avoid the need to convince Mexican Americans not 

to eat convenience foods, but still allow for a range of healthy choices. 

 The second point that this study makes is that much of the difference in food behaviors 
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between the more- and less-acculturated may not be the result of exposure to and adoption of 

U.S. food culture. Rather, nearly half of this difference appears to be due to the fact that more-

acculturated Mexican Americans differ from their less-acculturated counterparts in important 

ways other than simply their degree of exposure to U.S. culture. More-acculturated Mexican 

Americans have higher levels of income and education, and thus appear to eat like people who 

are not poor or poorly educated. Attributing the entirety of the difference between the more- and 

less-acculturated to the acculturation process itself, though it may makes intuitive sense, likely 

obscures the role that other social processes play as immigrants and their offspring spend time 

in the U.S. Social gradients in food behaviors in other countries, including Mexico, support the 

idea that overreliance on prepared foods may be a characteristic of affluent populations in 

general, rather than a phenomenon that is culturally-specific to the U.S. Again, increasing 

availability and acceptance of healthy prepared foods may be a meaningful strategy for 

improving diet among urban, non-poor, and non-poorly educated populations, including Mexican 

Americans. 
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Table	  6.1:	  Descriptive	  statistics	  for	  adult	  
participants	  in	  the	  2005-‐2010	  National	  
Health	  and	  Nutrition	  Examination	  Survey	  
(NHANES),	  n=2,792	  
	  	   %	   95%	  CI	  
Age	  

	   	   	  20-‐30	   32.2	   29.5	   34.9	  
31-‐45	   38.0	   34.9	   41.0	  
46-‐64	   22.7	   20.3	   25.2	  
65+	   7.1	   5.7	   8.5	  
Gender	  

	   	   	  Female	   46.7	   44.7	   48.7	  
Male	   53.3	   51.3	   55.3	  
Marital	  Status	  

	   	   	  Married/Cohabiting	   67.2	   64.5	   69.9	  
Never	  Married	   17.5	   15.1	   19.9	  
Div./Wid./Sep.	   15.3	   13.1	   17.4	  
Education	  

	   	   	  <9th	  Grade	   30.3	   27.7	   32.8	  
Some	  High	  School	   21.4	   19.2	   23.7	  
High	  School	  Grad	   20.2	   18.2	   22.3	  
Some	  College/AA	   20.0	   18.0	   22.0	  
College	  Grad	   8.1	   6.5	   9.7	  
Income	  (%	  FPL)	  

	   	   	  0-‐100%	   32.6	   29.3	   35.8	  
101-‐200%	   33.6	   31.4	   35.8	  
201-‐300%	   13.8	   11.8	   15.9	  
301-‐400%	   8.1	   6.6	   9.5	  
>400%	   11.9	   10.2	   13.6	  
Nativity	  

	   	   	  U.S.-‐born	   38.9	   34.4	   43.3	  
Foreign-‐born	   61.1	   56.7	   65.6	  
Acculturation	  

	   	   	  Only	  Spanish	   42.4	   38.7	   46.2	  
More	  Spanish	   15.1	   12.5	   17.7	  
Both	  Equally	   12.9	   11.0	   14.8	  
More	  English	   13.5	   10.8	   16.3	  
Only	  English	   16.0	   13.0	   19.0	  
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Table	  6.2:	  Mean	  Daily	  Calorie	  Consumption	  Among	  Mexican-‐Origin	  Adults	  in	  the	  2005-‐2010	  
National	  Health	  and	  Nutrition	  Examination	  Survey	  (NHANES),	  n=2,572	  
	  	   Total	  Calories	   Fast	  Food	  Calories	   Restaurant	  Calories	  
	  	   Mean	   95%	  CI	   Mean	   95%	  CI	   Mean	   95%	  CI	  
Total	   2096	   2044	   2149	   274.0	   242.7	   305.3	   176.6	   152.2	   200.9	  
Acculturation	  

	   	   	   	   	   	   	   	   	  Only	  Spanish	   1997	   1932	   2063	   186.3	   154.1	   218.4	   110.2	   90.3	   130.1	  
More	  Span.	   2223*	   2103	   2343	   218.2	   166.2	   270.2	   214.5*	   141.4	   287.7	  
Both	   2146	   2002	   2290	   389.3*	   278.8	   499.8	   206.5*	   137.9	   275.2	  
More	  Eng.	   2187*	   2099	   2275	   418.1*	   332.6	   503.5	   205.4*	   144.3	   266.6	  
Only	  Eng.	   2100	   1979	   2221	   313.3*	   261.3	   365.4	   246.5*	   196.8	   296.3	  
*Significantly	  different	  from	  ‘only	  Spanish’	  group	  at	  the	  p<.05	  level	  
Note:	  Mean	  daily	  calorie	  consumption	  based	  on	  two	  24-‐hour	  dietary	  recalls	  
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Table	  6.3:	  Prepared	  Food	  Use	  Among	  Mexican-‐Origin	  Adults	  in	  the	  2007-‐2010	  National	  Health	  and	  Nutrition	  
Examination	  Survey	  (NHANES),	  n=1,863	  

	  	  

#	  Meals	  Not	  
Homemade	  	  
(Last	  Week)	  

#	  Fast	  Food/Pizza	  
Meals	  	  

(Last	  Week)	  

#	  Ready-‐to-‐Eat	  
Meals	  	  	  

(Prev.	  30	  Days)	  
#	  Frozen	  Meals	  	  	  	  	  	  	  	  	  
(Prev.	  30	  Days)	  

	  	   Mean	   95%	  CI	   Mean	   95%	  CI	   Mean	   95%	  CI	   Mean	   95%	  CI	  
Total	   3.49	   3.29	   3.69	   1.80	   1.67	   1.93	   2.04	   1.63	   2.46	   1.45	   1.08	   1.83	  
Acculturation	  

	   	   	   	   	   	   	   	   	   	   	   	  Only	  Span.	   2.53	   2.14	   2.92	   1.19	   0.98	   1.39	   1.65	   0.95	   2.35	   0.46	   0.28	   0.65	  
More	  Span.	   3.53*	   2.92	   4.14	   1.61	   1.19	   2.02	   1.91	   1.15	   2.67	   0.92*	   0.59	   1.24	  
Both	   3.97*	   3.54	   4.40	   2.45*	   2.04	   2.86	   1.94	   1.28	   2.59	   1.60*	   0.76	   2.43	  
More	  Eng.	   4.66*	   3.97	   5.34	   2.77*	   2.30	   3.24	   3.22*	   2.47	   3.96	   2.61*	   1.41	   3.80	  
Only	  Eng.	   4.52*	   3.90	   5.13	   2.20*	   1.71	   2.68	   2.24	   1.55	   2.94	   3.45*	   2.23	   4.67	  
*Significantly	  different	  from	  ‘only	  Spanish’	  group	  at	  the	  p<.05	  level	  
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Table	  6.4:	  Family	  Meal	  Preparation	  and	  Eating	  Practices	  Among	  Mexican-‐Origin	  
Adults	  in	  the	  2007-‐2010	  National	  Health	  and	  Nutrition	  Examination	  Survey	  
(NHANES),	  n=1,655	  

	  	  

Times	  Cooked	  
Dinner	  	  

(Last	  Week)	  

Time	  Spent	  to	  Cook	  
Dinner	  &	  Clean	  

(Minutes)	  

#	  Meals	  Eaten	  as	  
Family	  	  

(Last	  Week)	  
	  	   Mean	   95%	  CI	   Mean	   95%	  CI	   Mean	   95%	  CI	  
Total	   5.76	   5.57	   5.95	   87.7	   83.8	   91.7	   5.86	   5.47	   6.26	  
Acculturation	  

	   	   	   	   	   	   	   	   	  Only	  Span.	   6.14	   5.88	   6.39	   94.1	   88.6	   99.6	   5.82	   5.33	   6.31	  
More	  Span.	   6.14	   5.81	   6.48	   91.5	   85.4	   97.6	   6.28	   5.62	   6.95	  
Both	   5.87	   5.66	   6.08	   89.7	   83.1	   96.4	   6.56	   5.66	   7.45	  
More	  Eng.	   4.79*	   4.28	   5.31	   81.7*	   72.3	   91.1	   5.33	   4.48	   6.18	  
Only	  Eng.	   5.13*	   4.87	   5.38	   70.7*	   63.1	   78.3	   5.42	   4.89	   5.95	  
*Significantly	  different	  from	  ‘only	  Spanish’	  group	  at	  the	  p<.05	  level	  
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Table	  6.5:	  Family	  Spending	  on	  Food	  in	  the	  Last	  30	  Days	  Among	  Mexican-‐Origin	  Adults	  in	  the	  
2007-‐2010	  National	  Health	  and	  Nutrition	  Examination	  Survey	  (NHANES),	  n=1,805	  

	  	  
All	  Store	  	  

Spending	  ($)	  
Supermarket	  	  
Spending	  ($)	  

Restaurant	  	  
Spending	  ($)	  

	  	   Mean	   95%	  CI	   Mean	   95%	  CI	   Mean	   95%	  CI	  
Total	   488.0	   453.0	   523.1	   410.4	   379.4	   441.5	   160.1	   148.2	   171.9	  
Acculturation	  

	   	   	   	   	   	   	   	   	  Only	  Span.	   542.6	   479.9	   605.3	   450.0	   400.2	   499.9	   132.0	   109.0	   155.0	  
More	  Span.	   492.3	   441.6	   543.0	   413.9	   370.0	   457.7	   152.4	   132.4	   172.4	  
Both	   473.7*	   427.6	   519.8	   405.1	   365.4	   444.9	   156.0	   127.0	   185.1	  
More	  Eng.	   412.2*	   370.8	   453.7	   342.6*	   307.5	   377.6	   190.4*	   156.4	   224.3	  
Only	  Eng.	   420.5*	   365.4	   475.6	   368.6*	   316.2	   420.9	   217.2*	   178.9	   255.6	  
*Significantly	  different	  from	  ‘only	  Spanish’	  group	  at	  the	  p<.05	  level	  
Note:	  "All	  Store	  Spending"	  includes	  spending	  at	  supermarkets,	  small	  grocery	  stores,	  and	  other	  stores	  that	  sell	  food.	  
Restaurant	  spending	  includes	  dine-‐in	  and	  take-‐out	  food.	  
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Figure 6.2-Values related to fast food purchasing by linguistic 
acculturation among Mexican American adult participants in the 
2007-2008 NHANES, n=544 
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Figure 6.3-Values related to food choices in supermarkets by 
linguistic acculturation among Mexican American adult participants 
in the 2007-2008 NHANES, n=625 
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Table	  6.6:	  Logistic	  Regression	  Model	  Predicting	  the	  Odds	  of	  Eating	  Fast	  Food	  or	  
Restaurant	  Food	  within	  the	  Previous	  Two	  Days	  Among	  Mexican-‐Origin	  Adults	  
in	  the	  2005-‐2010	  NHANES,	  n=2,572	  
	   (1)	   (2)	   (3)	   (4)	  
	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	  
Acculturation	   	   	   	   	  
Only	  Span.	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Span.	   1.588**	   1.520*	   1.437*	   1.277	  
	   (0.271)	   (0.254)	   (0.248)	   (0.224)	  
Both	  Equally	   3.142***	   2.724***	   2.500***	   1.981**	  
	   (0.592)	   (0.532)	   (0.497)	   (0.412)	  
Mostly	  Eng.	   4.591***	   3.776***	   3.416***	   2.604***	  
	   (0.967)	   (0.840)	   (0.768)	   (0.615)	  
Only	  Eng.	   3.032***	   2.427***	   2.272***	   1.636*	  
	   (0.691)	   (0.537)	   (0.505)	   (0.377)	  
Foreign-‐born	   	   0.783	   0.761	   0.835	  
	   	   (0.133)	   (0.128)	   (0.137)	  
Male	   	   	   1.104	   1.138	  
	   	   	   (0.121)	   (0.122)	  
Age	   	   	   0.979***	   0.981***	  
	   	   	   (0.00405)	   (0.00433)	  
Marital	  Status	   	   	   	   	  
Married/Cohabiting	   	   	   Ref.	   Ref.	  
Never	  Married	   	   	   1.290	   1.300	  
	   	   	   (0.232)	   (0.231)	  
Div./Wid./Sep.	   	   	   1.167	   1.205	  
	   	   	   (0.165)	   (0.190)	  
Educational	  Attainment	   	   	   	   	  
<9th	  Grade	   	   	   	   Ref.	  
Some	  HS	   	   	   	   1.234	  
	   	   	   	   (0.219)	  
HS	  Grad	   	   	   	   1.319	  
	   	   	   	   (0.240)	  
Some	  College/AA	   	   	   	   2.048**	  
	   	   	   	   (0.426)	  
College	  Grad	   	   	   	   0.987	  
	   	   	   	   (0.305)	  
Family	  Income	  (%	  FPL)	   	   	   	   1.123*	  
	   	   	   	   (0.0643)	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  The	  total	  variance	  explained	  in	  the	  dependent	  variable	  is	  fixed	  in	  Models	  1	  
to	  3	  using	  the	  method	  recommended	  by	  Breen	  and	  colleagues	  (2011);	  this	  
allows	  for	  comparison	  of	  coefficients	  across	  logistic	  regression	  models	  
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Table	  6.7:	  Linear	  Regression	  Model	  Predicting	  the	  Square	  Root	  of	  Calories	  Consumed	  Per	  Day	  Among	  Mexican-‐
Origin	  Adults	  who	  ate	  at	  Fast	  Food	  or	  Sit-‐Down	  Restaurants	  in	  the	  Previous	  Two	  Days,	  2005-‐2010	  NHANES	  
(n=1,507)	  
	   (1)	   (2)	   (3)	   (4)	  
	   b	  (SE)	   b	  (SE)	   b	  (SE)	   b	  (SE)	  
Acculturation	   	   	   	   	  
Only	  Span.	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Span.	   1.967	   1.465	   0.810	   0.681	  
	   (1.024)	   (1.051)	   (1.052)	   (1.093)	  
Both	  Equally	   3.831**	   2.396	   1.701	   1.266	  
	   (1.384)	   (1.289)	   (1.249)	   (1.277)	  
Mostly	  Eng.	   2.579*	   0.687	   0.0857	   -‐0.394	  
	   (1.075)	   (1.389)	   (1.221)	   (1.374)	  
Only	  Eng.	   2.794**	   0.637	   0.747	   0.0368	  
	   (0.868)	   (1.495)	   (1.443)	   (1.664)	  
Foreign-‐born	   	   -‐2.417*	   -‐2.599*	   -‐2.430*	  
	   	   (1.014)	   (0.988)	   (1.011)	  
Male	   	   	   3.665***	   3.699***	  
	   	   	   (0.543)	   (0.563)	  
Age	   	   	   -‐0.162***	   -‐0.162***	  
	   	   	   (0.0249)	   (0.0243)	  
Marital	  Status	   	   	   	   	  
Married/Cohabiting	   	   	   Ref.	   Ref.	  
Never	  Married	   	   	   1.440	   1.542	  
	   	   	   (0.905)	   (0.930)	  
Div./Wid./Sep.	   	   	   1.082	   1.234	  
	   	   	   (0.667)	   (0.666)	  
Educational	  Attainment	   	   	   	   	  
<9th	  Grade	   	   	   	   Ref.	  
Some	  HS	   	   	   	   0.598	  
	   	   	   	   (1.070)	  
HS	  Grad	   	   	   	   0.268	  
	   	   	   	   (0.995)	  
Some	  College/AA	   	   	   	   1.160	  
	   	   	   	   (1.022)	  
College	  Grad	   	   	   	   -‐0.715	  
	   	   	   	   (1.178)	  
Family	  Income	  (%	  FPL)	   	   	   	   0.404	  
	   	   	   	   (0.259)	  
Intercept	   23.55***	   25.85***	   29.99***	   28.89***	  
	   (0.538)	   (1.263)	   (1.921)	   (1.840)	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  Outcome	  refers	  to	  daily	  calories	  consumed	  from	  fast	  food	  and	  restaurants,	  not	  inclusive	  of	  calories	  from	  
other	  sources.	  The	  sample	  for	  this	  model	  includes	  the	  1,507	  participants	  who	  reported	  any	  consumption	  of	  fast	  
food	  or	  restaurant	  food	  during	  two	  days	  of	  assessment	  based	  on	  24-‐hour	  dietary	  recalls.	  
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Chapter 7: Acculturation and Food Purchasing Among East L.A. Residents 

 

INTRODUCTION 

 For decades, health researchers have observed that Latinos in the U.S. have 

paradoxically better health than would be expected given their low socioeconomic positions.47 

This observation, known as the ‘Latino paradox,’ refers to mortality rates among Latinos that are 

similar to Whites despite socioeconomic profiles that more closely resemble Blacks. The health 

advantage enjoyed by Latinos is particularly strong among the Mexican-origin population and 

holds not only for all-cause mortality, but also for several specific health conditions.47, 144 An 

interesting observation regarding this health advantage is that it tends to erode as immigrants 

spend more time in the U.S. and is considerably smaller or non-existent among the offspring of 

immigrants.130-134 An explanation that is commonly offered for this declining advantage is that 

health behaviors may change as Latinos acculturate, or adopt the cultural patterns, practices, 

and beliefs of the U.S. In fact, research has demonstrated that more-acculturated Latinos 

demonstrate higher rates of smoking, alcohol use, and drug use,57, 62 but poorer access and use 

of health care services and poorer perceived general health.63 

 A health behavior that has received particular attention among Latino health and 

acculturation researchers is diet, perhaps because the Latino health advantage does not hold 

for a number of diet-related chronic diseases, including overweight and obesity as well as 

diabetes.9, 59 In a review of 34 studies assessing the relationship between acculturation and diet, 

Ayala and colleagues (2008) found that foreign-born and less-acculturated Latinos consume 

more fruit, rice, and beans and less sugar and sugar-sweetened beverages than their U.S.-born 

and more-acculturated counterparts.70 While studies have found that acculturation is associated 

with both positive and negative effects on diet, the general consensus is that diet quality is 

poorer among U.S.-born and more-acculturated Latinos. The research has been fairly 
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consistent in finding that more-acculturated Mexican Americans and other Latinos eat differently 

than their less-acculturated counterparts; however, few studies have investigated how or why 

these shifts may occur. As described by Abraído-Lanza and colleagues (2006), this is consistent 

with a trend in the broader acculturation literature, which has lacked empirical investigations of 

the mechanisms through which acculturation may affect health.145  

 There are several potential explanations for the observed relationship between 

acculturation and diet among the Mexican-origin population. The first explanation, of course, is 

that exposure to and adoption of U.S. culture does not affect food behaviors. While such a 

hypothesis might seem to be at odds with the empirical evidence just discussed, I believe that 

the existing literature has largely overlooked alternative explanations for the observation that 

diets differ between more- and less-acculturated Mexican Americans. I argue that acculturation 

is just one of several social processes that occur as immigrants move from Mexico to the U.S. 

and with increasing immigrant generation. Many immigrants move from rural areas in Mexico to 

large urban areas in the U.S.,44 and later generations have higher levels of education and 

income than their first-generation predecessors.146 These social processes, which tend to occur 

concurrently with acculturation, almost certainly affect the food behaviors of immigrants and 

their offspring. Despite this, many studies simply compare the diets of more- versus less-

acculturated Mexican Americans, the U.S.-born versus the foreign-born, or the newly-arrived 

versus longer-tenured, without adjustment for other social factors that vary between groups. 

Lack of adjustment for other social factors that separate more-acculturated Mexican Americans 

from their less-acculturated counterparts may mask the underlying reasons why diets vary with 

acculturation, and thus obscure our understanding of the true mechanisms. 

 On the other hand, exposure to U.S. culture might cause changes in what immigrants 

and their offspring eat. One potential mechanism is that acculturation may affect where the 

Mexican-origin population shops for food. Food outlets differ in the breadth, quality, variety, and 
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healthfulness of the foods that they sell, so people who shop at different outlets are likely to 

purchase different foods. For example, Farley and colleagues (2009) found that small food 

stores in Southern Louisiana and Los Angeles County contained an average of 2.9 meters of 

shelf space dedicated to fresh fruits and vegetables, compared to 84 meters in supermarkets.147 

While all supermarkets surveyed sold at least some fresh fruits and vegetables, over half of 

small food stores did not sell any fresh fruits and 35% did not sell any fresh vegetables. In 

general, research has consistently found that the availability of fresh fruits, fresh vegetables, 

and other healthy foods is better at supermarkets than small food stores, convenience stores, 

and liquor stores.147-149 Not surprisingly, a number of studies have demonstrated that people 

who live near supermarkets and other sources of healthy food have healthier diets than those 

who do not.98, 150, 151  

 Access to supermarkets and other types of food outlets is only half of the equation, 

however, because people generally do not shop at every single food outlet available to them. 

Rather, people evaluate all of the available options and make choices about where they will 

shop and what they will buy. These choices are often overlooked in food environment studies, 

which generally only examine whether geographic proximity to food outlets affects what people 

eat or whether or not they are overweight.98, 150, 151 Still, it seems likely that cultural factors may 

affect where people choose to shop for food, and thus exposure to U.S. culture may affect these 

choices. The few studies that have been conducted to understand the relationship between 

acculturation and food purchasing have examined fast food, finding that fast food patronage 

increases with acculturation.72, 74 To my knowledge, no studies have been conducted to 

understand whether acculturation is associated with other aspects of food purchasing behavior. 

 There are several potential reasons why exposure to and adoption of the cultural 

patterns and practices of the U.S. might affect where Mexican Americans shop for food and 

what they purchase. Recent immigrants and other less-acculturated Mexican Americans may be 
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bound to their neighborhoods because of language barriers or lack of familiarity with distant 

neighborhoods, while these barriers may be reduced or non-existent for longer-tenured 

immigrants or the U.S.-born. As discussed by Satia-Abouta,71 acculturation may also have a 

direct effect on psychosocial factors, tastes, and preferences for food and food outlets, which 

may affect where people shop and what they purchase. 

 If acculturated Mexican Americans do shop at a wider variety of food outlets than their 

less-acculturated counterparts, they may have access to a wider variety of foods. Furthermore, 

those who shop for food outside of their neighborhoods may also have greater access to non-

Mexican food items or ‘specialty’ food items such as ethnic food, organic food, or specific 

varieties of healthy food. In short, changes in food outlet choice may act as a mechanism 

through which the diets of more-acculturated Mexican Americans differ from their less-

acculturated counterparts. Identifying whether or not purchasing patterns explain some or all of 

the relationship between acculturation and diet will be important for shifting the literature 

towards a more mechanistic approach that identifies modifiable behaviors that can be targeted 

with empirically-driven interventions. 

 In this study, I examine the relationship between linguistic acculturation and food 

purchasing behaviors among the predominantly Mexican-origin residents of East Los Angeles, 

California (East L.A.). I assess whether East L.A. residents with higher levels of linguistic 

acculturation demonstrate different food purchasing behaviors than their less-acculturated 

counterparts, including the following: the amount of money that residents spend on food; choice 

of the primary food outlet where residents do most of their shopping; shopping frequency and 

typical purchases at the primary food outlet; and the breadth and variety of all outlets where 

residents purchase food. I also examine whether any observed relationship between 

acculturation and food purchasing is explained by socio-demographic differences between the 

more- and less-acculturated, with particular emphasis on differences in educational attainment, 
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income, and employment status.  

 
CONCEPTUAL FRAMEWORK 

 

 

 I present the conceptual framework that guides this study in Figure 7.1. There are a 

number of departures between this framework and other empirical studies of the relationship 

between acculturation and food behaviors. First, although in this study I primarily examine food 

purchasing, I view food purchasing, preparation, and consumption as an interrelated set of food 

behaviors that are mutually influential. Thus, one of the main motivators of my interest in food 

purchasing is that I believe, ultimately, the outcomes I am examining will have a great deal of 

influence on what people eat. In general, food must be prepared before it is eaten, and before it 

is prepared it must be purchased. When members of a household prepare and consume a food 

item, food purchasing is affected because the food item then must be replaced. In other words, 

Accultura(on+
Food+Behaviors+
Food$purchasing$
Food$prepara0on$
Food$consump0on$

+

Figure+7.1:+A+model+for+understanding+how+exposure+to+a+host+
culture+and+concurrent+social+processes+affect+the+food+behaviors+of+
members+of+immigrant+groups+

Exposure+to++
and+Adop(on+of++
Host+Culture+

Concurrent+Social+Processes+
•  Educa0on$
•  Income$
•  Urban$exposure$
•  Other$social$factors$
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one can only eat what one purchases and prepares, and what one purchases and how it is 

prepared largely depends on what one wants to eat.  

 The second departure between this model and most other studies is how it views the 

relationship between acculturation, changes in food behaviors, and other social processes that 

occur within and across immigrant generations. The framework conceptualizes acculturation 

and changing food behaviors as independent but overlapping: as a multidimensional process, 

acculturation can include changes in food behaviors that result from exposure to and adoption 

of U.S. culture. This exposure can also result in changes unrelated to food behavior, such as 

language use, media use, friendship ties, ethnic identity, knowledge, attitudes, and beliefs. 

Thus, shifts in food behavior that result from exposure to and adoption of the host culture 

represent just one dimension of the acculturation process. Similarly, the model posits that shifts 

in food behaviors that result from exposure to a host culture represent just one dimension of the 

change in food behaviors that can occur within and across immigrant generations. Food 

behaviors can also be affected by important social processes that occur at the same time as 

immigrants and their offspring are exposed to the host culture can affect food behaviors, and I 

argue that these shifts should not be viewed as an indicator or consequence of acculturation. 

Some important social processes, for example, might include that Mexican immigrants to the 

U.S. move from rural areas in Mexico to urban environments in the U.S., and that levels of 

income and education increase dramatically across immigrant generations. Thus, the concentric 

circles in the model represent three distinct processes: 1) acculturation that is unrelated to 

health behaviors, 2) changes in health behaviors that occur as part of the acculturation process, 

and 3) changes in health behavior that are unrelated to acculturation. 

 

METHODS 

Data Source 
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 Data for this study come from a community survey of 532 residents of four block clusters 

in East L.A. The survey conducts computer assisted personal interviews (CAPI) in each 

participant’s home to assess food purchasing, preparation, and consumption behaviors as well 

as a range of other characteristics related to nutrition, health, and demographics. The sampling 

plan for the survey called for a minimum of 125 participants to be interviewed in each of four 

block clusters. Participants were selected into the survey based on a three-stage sampling plan. 

In the first stage, block clusters were purposively selected from all blocks in East L.A. based on 

their proximity to four corner stores involved in a parent intervention study. In brief, the closest 

blocks to each store were added into a cluster until each cluster contained the anticipated 

number of residences necessary to complete interviews with 125 participants after adjustments 

for the accuracy of the sampling frame, occupancy rates, screening rates, and response rates. 

In the second stage of sampling, households were randomly selected within each block cluster. 

In the third stage of sampling, an adult is purposively sampled within each selected household. 

Inclusion criteria for selection into the study are that the participant must be at least 18 years of 

age, a resident of the selected household, and the primary purchaser or preparer of food for the 

household. Interviews last approximately one hour and are conducted in English or Spanish 

based on the preference of participants. Participants were paid $25 as an incentive for their 

participation. 

 The community survey includes questions covering a range of topics related to health, 

nutrition, and the socio-demographic characteristics of participants and their households. 

Whenever possible, the items included in the community survey questionnaire were adapted 

from existing instruments such as the Behavioral Risk Factor Surveillance System103 and the 

California Health Interview Survey.104 In general, standard questions were used for most 

modules. When suitable items could not be identified to cover a given topic, new items were 

developed by the parent study staff. The entire community survey was translated into Spanish 
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and back-translated to ensure that the original meaning of each item was maintained. Prior to 

fielding the community survey, the entire questionnaire was pretested and cognitive interviewing 

was used to test specific items for readability and understandability.	  

 

Variables 

 

Food Purchasing Outcomes 

Weekly Food Expenditures 

 To assess weekly food expenditures, each participant is asked, “During a typical week, 

about how much do you and your family spend on food? Please count all places where you and 

your family usually shop for food in a typical week and any WIC or food stamps you may use to 

buy food.” A follow-up question then asks, “About how much of this do you spend on canned, 

frozen, or fresh vegetables and fruits?” Based on responses to these two question, I have 

created two continuous variables representing weekly spending on all food and fruits and 

vegetables, measured in dollars. 

 

Regular Food Outlet Types 

 Participants are asked whether they regularly purchase food to prepare at home from 

supermarkets, grocery stores, corner stores, convenience stores, wholesalers, dollar stores, 

and farmers markets. With the exception of farmers markets, participants are then asked how 

many of each store type they shop at. I have created indicator variables to represent whether 

participants regularly shop at each store type and two continuous variables that represents the 

number of supermarkets and the total number of stores of all types where participants shop. 

 

Regular Sources of Prepared Food 



 

   

114 

 Participants are also asked whether they regularly purchase prepared foods from fast 

food restaurants, sit-down restaurants, food trucks, and supermarket delis. I have created 

indicator variables that represent whether participants regularly purchase prepared food from 

these sources. 

 

Primary Food Outlet  

 To better understand where participants shop for food, participants are asked, “Now I’d 

like to talk about some of the specific places you shop for food. Is there one particular store 

where you buy most of the food for your household?” Each participant then reports the name, 

location, and store type (e.g., supermarket) of the outlet where they purchase the majority of the 

food for their household, as well as the frequency with which they shop there and their usual 

mode of transportation. Participants are then asked whether they usually buy a variety of food 

items when they shop at their primary food outlet, including the following: vegetables, fruit, 

frozen meals, soft drinks, flavored water, 100% juice, candy, chips, and prepared food. 

 

Linguistic Acculturation 

 The focal independent variable in this study is participants’ linguistic acculturation status, 

measured by language use. Participants’ linguistic acculturation status is a categorical variable 

that is coded as: 1) English only, 2) Mostly English, 3) Both English & Spanish, 4) Mostly 

Spanish, and 5) Spanish only. The methodology used for these classifications is reported in 

further detail in Chapter 4. 

 

Covariates 

 Educational attainment: This is a categorical variable with the following response 

options: <high school, high school graduate, >high school. 
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 Employment status: This is a dichotomous categorical variable that indicates whether or 

not a participant is employed. 

 Household income: This is a categorical variable that represents participants’ annual 

household income. It is important to note that 130 of the 525 participants in the analytic sample 

either did not know their annual household income or refused to provide these data. For 

multivariate analyses, I include household income as a categorical variable with a residual “don’t 

know/refused” category for those with missing data. 

 Gender: This is a dichotomous categorical variable and is based on participants’ self-

identification as either male or female. 

 Household size: This is a continuous variable that represents the total number of people 

who currently live in the participant’s home.  

 Children in home: This is a dichotomous categorical variable that represents whether or 

not one or more children live in the participant’s home. 

 Age: This is a continuous variable that represents participants’ age in years. 

 Marital Status: This is a categorical variable with the following response options: never 

married; married or living with a partner in a marriage-like relationship; 

widowed/divorced/separated. 

 Mexican: This is a dichotomous categorical variable that measures whether the 

participant identifies their Latino ancestry as Mexican or non-Mexican. 

 

Statistical Analyses 

 In the first stage of analysis, I examine the distributions of all variables using descriptive 

statistics, including means and 95% confidence intervals of continuous variables and 

percentage distributions of categorical variables. I then use bivariate statistics to assess the 

relationship between linguistic acculturation and food purchasing outcomes, without adjustment 
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for other factors. For food purchasing outcomes that are measured using continuous variables 

(i.e., total food expenditures, fruit and vegetable expenditures, and primary food outlet distance), 

I present conditional means and 95% confidence intervals for participants within each linguistic 

acculturation group. I then use one-way analysis of variance (ANOVA) to assess the statistical 

significance of variation in food purchasing outcomes across strata defined by linguistic 

acculturation. ANOVA is appropriate for testing these hypotheses because they involve a 

categorical independent variable and continuous dependent variables. I use cross-tabulation to 

assess the relationship between linguistic acculturation and primary food outlet type. Cross-

tabulation is appropriate because food outlet type is measured using a categorical variable. I 

use a chi-square test to assess the statistical significance of the relationship between these 

variables.  

 I use multivariate linear and logistic regression to examine the relationship between 

linguistic acculturation and food purchasing outcomes after adjustment for other factors. I use a 

model-building approach to assess whether any observed relationship between linguistic 

acculturation and food purchasing outcomes is explained by other confounding variables. For 

each food purchasing outcome, I present a first model predicting the outcome based on 

participants’ linguistic acculturation status without adjustment for other factors. In the second 

model, I further adjust for age, gender, marital status, household size, the presence of children 

in the household, and whether the participant is of Mexican origin. In the third model, I further 

adjust for nativity. In the fourth model, I further adjust for annual household income, educational 

attainment, and employment status. To facilitate comparison of coefficients across logistic 

regression models, all reduced form logistic regression models are adjusted using the methods 

described by Breen and colleagues (2011).111 Further details regarding these methods are 

described in Chapter 4. For additional models that further adjust for immigrant generation and 

the length of time foreign-born participants have spent in the U.S., please see Appendix 2. I 
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use Stata version 12.0 for all analyses. 

 

RESULTS 

 Table 7.1 presents preliminary descriptive statistics for the 525 participants in the first 

two waves of the baseline community survey with complete data regarding language use 

(98.7% of the full sample). About four in ten participants is a ‘Spanish only’ speaker, with the 

rest evenly distributed among those who speak mostly Spanish, both English and Spanish, 

mostly English, and English only. The average age of participants is 45 years old, with three 

quarters of participants between 32 and 56. Three in four participants are female, perhaps 

because we purposively selected the adult within each household that serves as the primary 

purchaser or preparer of food. Most participants are currently married (56%) and about one in 

four has never been married. About six in ten participants live in a household with children, and 

average household size is 4.1 residents. About half of participants have less than a high school 

education, and just under half (44%) are employed. Annual household income is low among 

participants, with about one in five estimating their income at $5,000 or less per year and half 

estimating their income at $15,000 or less. Notably, over 90% of participants reported annual 

household income of $40,000 or less. This income level is extremely low, especially considering 

data from the 2010 American Community Survey 1-Year Estimates that suggest that median 

household income for all of Los Angeles County is $52,684.152 Nine in ten participants are of 

Mexican origin. 

 In Table 7.2, I present a variety of food purchasing data, stratified by level of linguistic 

acculturation. The data suggest that participants spend an average of $120 per week on all food 

and $42 per week on fruits and vegetables; however, one-way ANOVA suggests that there is no 

significant difference in either expenditure type across levels of linguistic acculturation. The 

quartile distribution of these variables suggests that most participants spend between $80 and 
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$150 per week on food and between $25 and $50 on fruits and vegetables. Table 7.2 also 

indicates that nearly all participants regularly purchase food at a supermarket, 43% purchase 

food at a grocery or corner store, 43% purchase food at a wholesaler (e.g., Sam’s Club, 

Costco), 28% purchase food at a dollar store, and 11% purchase food at a farmers market. Chi-

square tests suggest that whether or not participants regularly shop at these types of stores 

does not vary based on their linguistic acculturation. Participants shop at an average of 3.5 

different food stores (including supermarkets, grocery stores, convenience stores, corner stores, 

wholesalers, and dollar stores) and 1.7 different supermarkets, but the number of stores 

frequented does not vary based on linguistic acculturation.  

 Table 7.2 also includes data indicating whether or not participants regularly purchase 

fast food or prepared food at four different types of outlets: fast food restaurants, sit-down 

restaurants, food trucks, and the supermarket deli. Seven in ten participants regularly purchase 

prepared food at fast food restaurants; however, a chi-square test suggests that fast food 

restaurant purchasing varies by linguistic acculturation. Just 63% of those who speak only 

Spanish or mostly Spanish regularly purchase food at fast food restaurants, compared to 76% 

of mostly-English speakers and 69% of only-English speakers (p=0.031). A chi-square test 

similarly suggests that regular restaurant purchasing is not equal across linguistic acculturation 

strata (p=0.006); however, there is no consistent linear trend. For example, a much lower 

proportion of mostly-Spanish speakers regularly purchase food at restaurants (37%) than 

among only-Spanish speakers (58%), but this proportion is highest among those who speak 

both languages (61%) and only English (65%). About one-quarter of participants regularly 

purchase prepared food at food trucks, but there is no significant relationship with linguistic 

acculturation. On the other hand, there is a clear relationship between linguistic acculturation 

and purchasing at supermarket delis: just 18% of only-Spanish and mostly-Spanish speakers 
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regularly purchase prepared foods at supermarket delis, compared to 31% of mostly-English 

speakers and 35% of only-English speakers (p=0.012). 

 Table 7.3 includes a range of data regarding the stores where participants purchase 

most of the food for their households (which I call their ‘usual’ store), as well as the types of food 

they usually buy there. The data suggest that the usual store of nine in ten participants is a 

supermarket, and that usual store type does not vary by linguistic acculturation. Method of 

transportation to the store does vary by linguistic acculturation (p<0.001), with fewer only-

Spanish (51%) and mostly-Spanish (49%) speakers driving to the store compared to the mostly-

English (76%) and only-English (79%). The less acculturated groups were more likely to get a 

ride or walk to the store, compared to their more-acculturated counterparts. The frequency with 

which participants go to their usual store also varies across levels of linguistic acculturation 

(p=0.039), with 84% of only-Spanish speakers making trips at least once per week compared to 

64% of only-English speakers. The table also includes the percentage of participants who 

regularly purchase the following at their usual stores: vegetables, fruit, frozen meals, soft drinks, 

flavored water, 100% juice, candy, chips, and prepared food. The majority of these purchases 

do not vary based on linguistic acculturation (for example, nearly all participants purchase fruits 

and vegetables, regardless of linguistic acculturation level), with the exception of purchasing of 

frozen meals and prepared foods. Just 37% and 34% of only- and mostly-Spanish speakers 

purchase frozen meals at their usual store, respectively, compared to 48% of mostly-English 

speakers and 60% of only-English speakers (p=0.004). Similarly, 10% and 8% of only- and 

mostly-Spanish speakers purchase prepared foods at their usual store, compared to 18% and 

33% of mostly- and only-English speakers (p<0.001). 

 Table 7.4 includes the names of the top five most frequently-cited ‘usual stores’ among 

participants within each level of linguistic acculturation. There are clear shifts in store choice 

across linguistic acculturation level. Superior and El Super are more commonly cited as the 
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usual store among only-Spanish (34% and 31%, respectively) and mostly-Spanish (33% and 

32%) speakers than among mostly-English (31% and 16%) and only-English (22% and 5%) 

speakers. On the other hand, only-English speakers frequently choose Food 4 Less (25%), 

Ralphs (20%) and Albertsons (7%) as their usual store. By comparison, only 15% of only-

Spanish speakers in total shop at Food 4 Less or Ralphs or Albertsons. 

 Table 7.5 includes the results of four logistic regression models predicting whether or 

not participants typically purchase prepared foods at their usual store. The unadjusted model 

suggests that participants who speak only English have five times the odds of typically 

purchasing prepared foods as those who speak Spanish only (OR: 5.03; p<.001). This 

relationship attenuates somewhat after adjustment for age, gender, marital status, household 

size, the presence of children in the household, and whether the participant is Mexican (OR: 

4.71; p<.001). After further adjustment for nativity, this effect attenuates even more (OR: 3.17; 

p<.05). The fourth model, which further adjusts for income, education, and employment status, 

suggests that those who speak English only have three times the odds of purchasing prepared 

foods at their usual store compared to those who speak only Spanish. 

 Table 7.6 includes the results of four similar regressions predicting whether participants 

purchase frozen meals at their usual store. Compared to participants who speak Spanish only, 

the unadjusted model suggests that those who speak English only have 2.7 times the odds of 

purchasing frozen meals (p<.001). This relationship decreases only slightly after adjustment for 

age, gender, marital status, household size, the presence of children in the household, and 

whether the participant is Mexican (OR: 2.4; p<.001), but completely disappears after further 

adjustment for nativity (OR: 0.84). This suggests that differences in purchasing of frozen meals 

between the more- and less-acculturated reflect differences between the U.S.- and foreign-born, 

rather than a true ‘acculturation effect.’ The relationship between nativity and frozen meal 
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purchasing is unaffected by further adjustment for annual household income, educational 

attainment, and employment.  

 Table 7.7 contains the results of a similar set of four models predicting whether 

participants purchase fast food or prepared foods from supermarket delis. The unadjusted 

model suggests that, compared to those who speak Spanish only, those who speak mostly 

English and English only have at least twice the odds of purchasing prepared foods from 

supermarket delis (p<.05 and p<.01, respectively). Again, this effect is largely unchanged after 

adjustment for sociodemographic factors (Model 2), but decreases substantially and becomes 

statistically insignificant after further adjustment for nativity (Model 3). The fourth model, which 

further adjusts for annual household income, educational attainment, and employment, 

suggests that the foreign-born have about half the odds of purchasing prepared foods from 

supermarket delis compared to their U.S.-born counterparts (p<.05). 

 

DISCUSSION 

 This study has a number of results that may help shed light on the relationship between 

acculturation and food behaviors among Mexican Americans. Data from East L.A. suggest that 

the vast majority of people do most of their food shopping at a supermarket, and that linguistic 

acculturation has no discernible relationship with whether or not they make food purchases at 

grocery/corner stores, wholesalers, dollar stores, or farmers markets. I found no compelling 

evidence that linguistic acculturation is associated with whether participants purchase prepared 

food at sit-down restaurants or food trucks, but did find that more-acculturated participants 

seemed somewhat more likely to regularly purchase food at fast food restaurants and much 

more likely to purchase fast food at supermarket delis. The latter finding, in particular, is 

compelling because it seems to be part of a larger tendency of more-acculturated participants to 

purchase prepared, frozen, and ready-to-eat foods at supermarkets. Given studies finding that 
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fast food purchasing and consumption increase with acculturation,72, 74 this may signal a broader 

shift away from home meal preparation towards increased reliance on multiple types of 

convenience foods and meals. In addition to implementing lifestyle interventions that promote 

healthy meal preparation in the home, the public health community should consider partnering 

with existing supermarkets in Mexican American communities to increase the availability and 

marketing of healthy, affordable, culturally-appropriate prepared food items. 

 While almost all participants in each linguistic acculturation stratum reported doing the 

majority of their food shopping at a store that could be broadly classified as a supermarket, the 

specific supermarkets where participants chose to shop shifted with linguistic acculturation. Two 

in three of the less-acculturated participants reported shopping at traditionally Latino-serving 

supermarkets (i.e., Superior and El Super), while over half of the English-only participants were 

much more likely to shop at other stores (i.e., Food 4 Less, Ralphs, Albertsons). It is unclear 

whether this shift affects the foods that participants end up purchasing at their regular stores; 

however, an interesting possibility is that more-acculturated participants may choose to shop at 

these supermarkets because they sell more or different types of prepared foods than Latino-

serving supermarkets. If so, the prepared-food sections of these supermarkets may be an ideal 

context for healthy eating interventions. Examining differences between Latino-serving and 

other supermarkets in inventories, prices, and marketing of prepared foods may help shed 

further light on this issue. 

 Multivariate analyses suggest that much of the relationship between linguistic 

acculturation and food purchasing behaviors is due to differences between the U.S.-born and 

foreign-born rather than an ‘acculturation effect’ that affects the foreign-born once they cross the 

U.S. border.  Differences between the more- and less acculturated in purchasing of frozen 

meals from their usual store and fast food from supermarket delis, in particular, seem to be 

almost exclusively the result of a nativity effect. This finding has at least two implications. First, 
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because the underlying causal mechanism is likely not exposure to U.S. culture, purchasing and 

consumption of these types of prepared foods will probably not increase as foreign-born 

Mexican Americans acculturate. Second, because many food behaviors seem to be set prior to 

migration, changes in the food environment and food behaviors that are currently taking place in 

Mexico may have profound and long-lasting consequences for future waves of U.S. immigrants. 

Documenting and understanding changes that take place in Mexico may help us to anticipate 

future patterns of health behavior and chronic disease. 

 This study has a number of important limitations that should be considered when 

examining its findings. The East L.A. Community Survey includes participants from a limited 

number of neighborhoods, and interviews only the main food purchaser or preparer within each 

household. Furthermore, East L.A. is a predominately low-income neighborhood with high levels 

of crime and violence, underperforming schools, and other social issues. As a result, many 

higher-income and higher-education Mexican Americans live in other neighborhoods in Los 

Angeles. As such, the sample is not representative of Mexican Americans nationally or in Los 

Angeles. My use of linguistic acculturation and nativity as variables that measure participants’ 

exposure to and adoption of U.S. culture may also be somewhat problematic. Adoption of U.S. 

culture would be better measured with a multidimensional scale of acculturation capturing 

factors such as friendship ties, media use, ethnic self-identification, and ethnic/cultural attitudes, 

beliefs, and practices.106, 107 In addition to nativity, time spent in the U.S. may be an important 

indicator of exposure to U.S. culture. Unfortunately, only 13 (or 4%) of foreign-born participants 

in the study had been in the U.S. for five years or less and 30 (or 9%) had been in the U.S. for 

six to ten years. Given that exposure to U.S. culture likely has the greatest effect in these early 

years (especially the first five years), I believe that this limits my ability to accurately assess the 

relationship between time in the U.S. and behavioral outcomes. I chose to include only nativity 

in the final models, although I present models with time spent in the U.S. in Appendix 2. 
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 This study also has important strengths. To my knowledge, the East L.A. Community 

Survey includes a greater breadth and depth of food purchasing questions than any survey of 

Mexican Americans or other Latino sub-groups. Using these data, I was able to examine the 

relationship between acculturation and food purchasing in much greater detail than any previous 

study. For example, the fact that more-acculturated participants shop at different supermarkets 

than their less-acculturated counterparts may have important implications for the inventories, 

prices, and marketing of foods they are exposed to, but has been unexplored in the literature. 

 In conclusion, I believe that the most important implication of this study is that U.S.-born 

(and consequently, more-acculturated) Mexican Americans demonstrate an overall shift towards 

purchasing a variety of prepared foods relative to their foreign-born counterparts. Increasing the 

availability, affordability, quality, and attractiveness of healthy frozen and prepared foods in 

supermarkets and other food outlets may be a meaningful way to improve diet quality among 

Mexican-origin populations. 
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Table	  7.1:	  Descriptive	  Statistics	  of	  Participants	  in	  
the	  CPHHD	  Project	  3	  Baseline	  Community	  Survey,	  
n=525	  
	  	   %	   Mean	  (SE)	  
Linguistic	  Acculturation	  	  (%)	   	   	  
Only	  Spanish	   39.0	  

	  
Mostly	  Spanish	  	   13.9	  

	  
English	  &	  Spanish	  	   16.6	   	  
Mostly	  English	  	   15.6	  

	  
English	  Only	  	   14.9	  

	  
Age	   	   44.6	  (0.7)	  
Gender	  (%)	  

	   	  
Male	  	   22.9	  

	  
Female	  	   77.1	   	  
Marital	  Status	  (%)	  

	   	  
Never	  Married	  	   24.7	  

	  
Married	  	   55.7	   	  
Div./Wid./Sep	  	   19.7	  

	  
Children	  in	  Household	  (%)	  

	   	  
Yes	  	   41.3	   	  
No	  	   58.7	  

	  
Household	  Size	  

	  
4.1	  (0.08)	  

Education	  (%)	   	   	  
<High	  School	  	   48.4	  

	  
High	  School	  Grad	   31.2	  

	  
>High	  School	   20.4	   	  
Employment	  (%)	  

	   	  
Employed	  	   44.0	  

	  
Unemployed	   56.0	   	  
Annual	  Household	  Income	  	  (%)	  

	  
$0-‐5,000	  	   20.0	  

	  
$5,001-‐10,000	  	   15.4	   	  
$10,001-‐15,000	   12.9	  

	  
$15,001-‐20,000	   11.4	  

	  
$20,001-‐30,000	   14.9	   	  
$30,001-‐40,000	   11.4	  

	  
$40,001-‐50,000	   4.8	  

	  
$50,001-‐60,000	   2.8	   	  
$60,001	  or	  more	   6.3	  

	  
Mexican-‐Origin	  (%)	  

	   	  
Mexican	   86.9	   	  
Any	  Other	   13.1	   	  	  
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Table	  7.2:	  Food	  Purchasing	  by	  Linguistic	  Acculturation	  among	  East	  L.A.	  Residents	  
	  	   Linguistic	  Acculturation	   	  	   	  	  

	  
Only	  Span.	   More	  Span.	   Both	  

More	  
Eng.	   Only	  Eng.	   Total	   	  	  

	  	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	   p	  

	   	   	   	   	   	   	   	  Food	  Spending	  ($/Wk)	   117.8	  	  
(4.42)	  

136.6	  	  
(7.52)	  

121.9	  
(6.11)	  

117.1	  	  
(6.40)	  

108.1	  
(6.49)	  

119.9	  	  
(2.65)	  

0.064	  

Fruit	  &	  Veg	  	  
Spending	  ($/Wk)	  

43.3	  	  
(2.10)	  

38.3	  	  
(3.75)	  

41.2	  
(2.83)	  

38.8	  	  
(3.44)	  

35.8	  	  
(2.84)	  

42.0	  	  
(1.27)	  

0.082	  

Purchases	  Food	  at:	   	   	   	   	   	   	   	  
Supermarkets	  (%)	   97.1	   97.3	   98.9	   98.8	   94.8	   97.2	   0.51	  
Corner	  Stores	  (%)	   43.4	   49.3	   46.0	   39.0	   41.0	   43.4	   0.72	  
Wholesaler	  (%)	   38.0	   49.3	   46.0	   48.8	   34.6	   42.5	   0.15	  
Dollar	  Store	  (%)	   24.9	   32.9	   35.6	   23.2	   23.1	   27.8	   0.18	  
Farmers	  Market	  (%)	   8.3	   11.0	   18.4	   12.2	   7.7	   11.1	   0.11	  
#	  All	  Stores	   3.42	  	  

(0.24)	  
3.60	  	  
(0.38)	  

3.90	  
(0.34)	  

3.23	  	  
(0.30)	  

3.02	  	  
(0.35)	  

3.5	  	  
(0.14)	  

0.47	  

#	  Supermarkets	   1.59	  	  
(0.08)	  

1.63	  	  
(0.13)	  

1.86	  
(0.13)	  

2.00	  	  
(0.15)	  

1.76	  	  
(0.14)	  

1.74	  	  
(0.05)	  

0.067	  

Purchases	  Prepared	  	  
Food	  at:	  

	   	   	   	   	   	   	  

Fast	  Food	  Rest.	  (%)	   62.9	   63.0	   79.3	   75.6	   69.2	   68.8	   0.031	  
Restaurant	  (%)	   57.6	   37.0	   60.9	   56.1	   65.4	   56.2	   0.006	  
Food	  Truck	  (%)	   22.9	   11.0	   24.1	   29.3	   26.9	   22.9	   0.074	  
Supermarket	  Deli	  (%)	   18.0	   17.8	   20.7	   30.5	   34.6	   23.1	   0.012	  
Note:	  p-‐values	  are	  based	  on	  chi-‐square	  tests	  for	  categorical	  variables	  and	  a	  model	  F-‐test	  using	  one-‐way	  
ANOVA	  for	  continuous	  variables	  
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Table	  7.3:	  Characteristics	  of	  'Usual'	  Food	  Store	  among	  East	  L.A.	  Residents	  
	  	   Linguistic	  Acculturation	   	  	   	  	  

	  

Only	  	  
Span.	  

More	  	  
Span.	   Both	  

More	  	  
Eng.	  

Only	  	  
Eng.	   Total	   	  	  

	  	   %	   %	   %	   %	   %	   %	   p	  

	   	   	   	   	   	   	   	  Store	  Type	  (%)	  
	   	   	   	   	   	  

0.34	  
Supermarket	   96.5	   94.4	   89.5	   88.8	   92.3	   93.1	  

	  Grocery/Corner	  Store	   1.5	   1.4	   3.4	   2.5	   2.6	   2.3	  
	  Wholesale	   2.0	   4.2	   7.0	   8.8	   5.1	   4.6	  
	  Transportation	  (%)	  

	   	   	   	   	   	  
<0.001	  

Drive	   51.0	   49.3	   77.4	   76.3	   78.9	   63.4	  
	  Get	  a	  Ride	   18.0	   28.2	   6.0	   13.2	   6.6	   14.8	  
	  Walk	   23.2	   19.7	   13.1	   10.5	   11.8	   17.3	  
	  Other	   7.7	   2.8	   3.6	   0.0	   2.6	   4.5	  
	  Visit	  Freq.	  (%)	  

	   	   	   	   	   	  
0.039	  

≥3	  Times/Wk.	   19.6	   28.2	   23.8	   26.3	   23.7	   23.0	  
	  1-‐2	  Times/Wk.	   63.9	   54.9	   52.4	   48.7	   39.5	   54.9	  
	  Every	  2	  Wks.	   13.4	   15.5	   19.0	   18.4	   28.9	   17.5	  
	  ≤Monthly	   3.1	   1.4	   4.8	   6.6	   7.9	   4.5	  
	  Usually	  Buys:	  

	   	   	   	   	   	   	  Vegetables	  (%)	   97.1	   97.3	   95.4	   93.9	   98.7	   96.6	   0.48	  
Fruit	  (%)	   94.1	   97.3	   94.3	   92.7	   97.4	   94.9	   0.56	  
Frozen	  Meals	  (%)	   37.1	   34.2	   43.7	   47.6	   60.3	   43	   0.004	  
Soft	  Drinks	  (%)	   62.9	   67.1	   77	   75.6	   69.2	   68.4	   0.095	  
Flavored	  Water	  (%)	   58.5	   61.6	   50.6	   63.4	   66.7	   59.2	   0.26	  
100%	  Juice	  (%)	   74.6	   83.6	   83.9	   80.5	   82.1	   79.1	   0.28	  
Candy	  (%)	   52.2	   49.3	   58.6	   53.7	   59	   54.1	   0.66	  
Chips	  (%)	   72.7	   65.8	   73.6	   72	   69.2	   71.4	   0.79	  
Prepared	  Food	  (%)	   9.9	   8.3	   16.3	   17.5	   33.3	   15.8	   <0.001	  
Note:	  p-‐values	  are	  based	  on	  chi-‐square	  tests	  for	  categorical	  variables	  and	  a	  model	  
F-‐test	  using	  one-‐way	  ANOVA	  for	  continuous	  variables	  
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Table	  7.4:	  Top	  Five	  'Usual'	  Stores	  among	  East	  L.A.	  
Residents	  by	  Acculturation	  Level	  
Linguistic	  Accult.	   Store	  Name	  (%)	  
	  	  

	  Only	  Spanish	   Superior	  (33.9%)	  

	  
El	  Super	  (31.3%)	  

	  

Top	  Valu	  Market	  
(12.3%)	  

	  
Food	  4	  Less	  (11.3%)	  

	  
Ralphs	  (3.6%)	  

	   	  More	  Spanish	   Superior	  (33.3%)	  

	  
El	  Super	  (31.9%)	  

	  
Food	  4	  Less	  (9.7%)	  

	  
Top	  Valu	  Market	  (9.7%)	  

	  
Ralphs	  (6.9%)	  

	   	  Both	   Superior	  (33.3%)	  

	  
El	  Super	  (17.9%)	  

	  
Food	  4	  Less	  (15.5%)	  

	  

Top	  Valu	  Market	  
(14.3%)	  

	  
Ralphs	  (9.5%)	  

	   	  More	  English	   Superior	  (30.7%)	  

	  
Ralphs	  (17.3%)	  

	  
El	  Super	  (16.0%)	  

	  
Food	  4	  Less	  (14.7%)	  

	  
Top	  Valu	  Market	  (6.7%)	  

	   	  Only	  English	   Food	  4	  Less	  (25.0%)	  

	  
Superior	  (22.4%)	  

	  
Ralphs	  (19.7%)	  

	  
Top	  Valu	  Market	  (9.2%)	  

	  	   Albertsons	  (6.6%)	  
	  
  



 

   

129 

Table	  7.5:	  Logistic	  Regression	  Predicting	  Purchasing	  of	  Prepared	  Foods	  at	  Participants'	  'Usual'	  Store 
	   (1)	   (2)	   (3)	   (4)	  
	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	  
Acculturation	   	   	   	   	  
Spanish	  Only	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Spanish	   0.94	   1.03	   1.04	   1.10	  
	   [0.35,2.49]	   [0.38,2.84]	   [0.38,2.85]	   [0.40,3.04]	  
Both	   1.91	   1.94	   1.64	   1.62	  
	   [0.89,4.11]	   [0.88,4.24]	   [0.71,3.78]	   [0.69,3.78]	  
Mostly	  English	   1.98	   1.89	   1.35	   1.10	  
	   [0.91,4.31]	   [0.84,4.21]	   [0.53,3.49]	   [0.41,2.95]	  
English	  Only	   5.03***	   4.71***	   3.17*	   3.07*	  
	   [2.52,10.04]	   [2.34,9.47]	   [1.28,7.87]	   [1.23,7.70]	  
Age	  (yrs)	   	   1.00	   1.00	   1.00	  
	   	   [0.98,1.02]	   [0.98,1.02]	   [0.98,1.02]	  
Female	   	   1.39	   1.33	   1.30	  
	   	   [0.77,2.52]	   [0.74,2.42]	   [0.71,2.39]	  
Marital	  Status	   	   	   	   	  
Never	  Married	   	   Ref.	   Ref.	   Ref.	  
Married	   	   1.09	   1.16	   1.19	  
	   	   [0.56,2.13]	   [0.59,2.29]	   [0.61,2.35]	  
Div/Wid/Sep	   	   1.45	   1.48	   1.47	  
	   	   [0.64,3.32]	   [0.65,3.38]	   [0.64,3.38]	  
Household	  Size	   	   0.94	   0.95	   0.94	  
	   	   [0.79,1.12]	   [0.80,1.13]	   [0.79,1.13]	  
Children	  in	  HH	   	   1.49	   1.51	   1.49	  
	   	   [0.74,2.99]	   [0.75,3.04]	   [0.74,3.01]	  
Mexican	   	   0.78	   0.78	   0.73	  
	   	   [0.38,1.64]	   [0.37,1.63]	   [0.35,1.55]	  
Foreign-‐born	   	   	   0.60	   0.62	  
	   	   	   [0.28,1.28]	   [0.29,1.35]	  
Household	  Income	   	   	   	   	  
$0-‐10,000	   	   	   	   Ref.	  
$10,001-‐30,000	   	   	   	   0.66	  
	   	   	   	   [0.31,1.37]	  
≥$30,000	   	   	   	   1.40	  
	   	   	   	   [0.66,2.99]	  
DK/Ref.	   	   	   	   1.01	  
	   	   	   	   [0.48,2.16]	  
Education	   	   	   	   	  
<HS	   	   	   	   Ref.	  
HS	   	   	   	   0.68	  
	   	   	   	   [0.33,1.39]	  
>HS	   	   	   	   1.57	  
	   	   	   	   [0.74,3.31]	  
Employed	   	   	   	   1.08	  
	   	   	   	   [0.61,1.91]	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  The	  total	  variance	  explained	  in	  the	  dependent	  variable	  is	  fixed	  in	  Models	  1	  to	  
3	  using	  the	  method	  recommended	  by	  Breen	  and	  colleagues	  (2011);	  this	  allows	  for	  
comparison	  of	  coefficients	  across	  logistic	  regression	  models	  
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Table	  7.6:	  Logistic	  Regression	  Predicting	  Purchasing	  of	  Frozen	  Meals	  at	  Participants'	  'Usual'	  Store,	  n=511	  
	   (1)	   (2)	   (3)	   (4)	  
	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	  
Acculturation	   	   	   	   	  
Spanish	  Only	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Spanish	   0.93	   0.84	   0.84	   0.97	  
	   [0.52,1.68]	   [0.45,1.56]	   [0.45,1.57]	   [0.52,1.83]	  
Both	   1.26	   1.13	   0.72	   0.80	  
	   [0.73,2.19]	   [0.64,1.99]	   [0.39,1.32]	   [0.43,1.47]	  
Mostly	  English	   1.54	   1.26	   0.52	   0.55	  
	   [0.89,2.68]	   [0.71,2.26]	   [0.25,1.06]	   [0.26,1.14]	  
English	  Only	   2.66***	   2.42**	   0.84	   0.86	  
	   [1.52,4.67]	   [1.37,4.29]	   [0.41,1.75]	   [0.41,1.80]	  
Age	  (yrs)	   	   1.00	   1.00	   1.00	  
	   	   [0.98,1.01]	   [0.99,1.01]	   [0.99,1.02]	  
Female	   	   1.91**	   1.69*	   1.85*	  
	   	   [1.20,3.03]	   [1.07,2.69]	   [1.15,2.98]	  
Marital	  Status	   	   	   	   	  
Never	  Married	   	   Ref.	   Ref.	   Ref.	  
Married	   	   1.11	   1.31	   1.26	  
	   	   [0.69,1.80]	   [0.80,2.13]	   [0.77,2.06]	  
Div/Wid/Sep	   	   1.14	   1.19	   1.06	  
	   	   [0.61,2.11]	   [0.64,2.22]	   [0.57,1.98]	  
Household	  Size	   	   1.10	   1.13	   1.13	  
	   	   [0.97,1.25]	   [0.99,1.28]	   [0.99,1.28]	  
Children	  in	  HH	   	   1.26	   1.30	   1.40	  
	   	   [0.77,2.09]	   [0.79,2.15]	   [0.84,2.32]	  
Mexican	   	   0.75	   0.75	   0.78	  
	   	   [0.43,1.32]	   [0.43,1.31]	   [0.44,1.37]	  
Foreign-‐born	   	   	   0.26***	   0.28***	  
	   	   	   [0.14,0.47]	   [0.15,0.52]	  
Household	  Income	   	   	   	   	  
$0-‐10,000	   	   	   	   Ref.	  
$10,001-‐30,000	   	   	   	   0.62	  
	   	   	   	   [0.38,1.03]	  
≥$30,000	   	   	   	   0.40**	  
	   	   	   	   [0.22,0.74]	  
DK/Ref.	   	   	   	   0.55*	  
	   	   	   	   [0.32,0.95]	  
Education	   	   	   	   	  
<HS	   	   	   	   Ref.	  
HS	   	   	   	   1.28	  
	   	   	   	   [0.79,2.08]	  
>HS	   	   	   	   1.72	  
	   	   	   	   [0.95,3.13]	  
Employed	   	   	   	   0.95	  
	   	   	   	   [0.63,1.44]	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  The	  total	  variance	  explained	  in	  the	  dependent	  variable	  is	  fixed	  in	  Models	  1	  to	  
3	  using	  the	  method	  recommended	  by	  Breen	  and	  colleagues	  (2011);	  this	  allows	  for	  
comparison	  of	  coefficients	  across	  logistic	  regression	  models	  
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Table	  7.7:	  Logistic	  Regression	  Predicting	  Whether	  Participants	  Purchase	  Prepared	  Foods	  at	  Supermarket	  Delis,	  
n=511	  
	   (1)	   (2)	   (3)	   (4)	  
	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	  
Acculturation	   	   	   	   	  
Spanish	  Only	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Spanish	   1.03	   1.09	   1.10	   1.11	  
	   [0.50,2.10]	   [0.52,2.32]	   [0.52,2.32]	   [0.52,2.37]	  
Both	   1.03	   1.05	   0.78	   0.75	  
	   [0.53,2.01]	   [0.53,2.07]	   [0.38,1.64]	   [0.35,1.58]	  
Mostly	  English	   2.00*	   2.15*	   1.21	   1.02	  
	   [1.09,3.68]	   [1.13,4.08]	   [0.56,2.63]	   [0.45,2.27]	  
English	  Only	   2.42**	   2.39**	   1.21	   1.13	  
	   [1.32,4.43]	   [1.29,4.43]	   [0.55,2.70]	   [0.50,2.53]	  
Age	  (yrs)	   	   1.01	   1.01	   1.02*	  
	   	   [0.99,1.03]	   [1.00,1.03]	   [1.00,1.04]	  
Female	   	   1.00	   0.92	   0.85	  
	   	   [0.59,1.69]	   [0.54,1.57]	   [0.49,1.47]	  
Marital	  Status	   	   	   	   	  
Never	  Married	   	   Ref.	   Ref.	   Ref.	  
Married	   	   0.70	   0.77	   0.76	  
	   	   [0.41,1.19]	   [0.45,1.32]	   [0.45,1.31]	  
Div/Wid/Sep	   	   0.47*	   0.49	   0.47*	  
	   	   [0.23,0.98]	   [0.23,1.01]	   [0.22,0.97]	  
Household	  Size	   	   0.90	   0.92	   0.93	  
	   	   [0.78,1.05]	   [0.79,1.06]	   [0.80,1.08]	  
Children	  in	  HH	   	   1.82*	   1.85*	   1.90*	  
	   	   [1.01,3.28]	   [1.03,3.34]	   [1.05,3.45]	  
Mexican	   	   0.85	   0.85	   0.86	  
	   	   [0.45,1.61]	   [0.45,1.61]	   [0.45,1.63]	  
Foreign-‐born	   	   	   0.42**	   0.47*	  
	   	   	   [0.22,0.81]	   [0.24,0.93]	  
Household	  Income	   	   	   	   	  
$0-‐10,000	   	   	   	   Ref.	  
$10,001-‐30,000	   	   	   	   0.67	  
	   	   	   	   [0.37,1.23]	  
≥$30,000	   	   	   	   0.92	  
	   	   	   	   [0.48,1.78]	  
DK/Ref.	   	   	   	   1.02	  
	   	   	   	   [0.55,1.90]	  
Education	   	   	   	   	  
<HS	   	   	   	   Ref.	  
HS	   	   	   	   1.23	  
	   	   	   	   [0.69,2.20]	  
>HS	   	   	   	   2.06*	  
	   	   	   	   [1.07,3.99]	  
Employed	   	   	   	   1.41	  
	   	   	   	   [0.88,2.27]	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  The	  total	  variance	  explained	  in	  the	  dependent	  variable	  is	  fixed	  in	  Models	  1	  to	  3	  using	  the	  method	  
recommended	  by	  Breen	  and	  colleagues	  (2011);	  this	  allows	  for	  comparison	  of	  coefficients	  across	  logistic	  regression	  
models
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Chapter 8: Understanding the Relationship Between Acculturation, Food Preparation, 
and Diet among Mexican-Origin Populations: A Look at East Los Angeles	  
 

INTRODUCTION 

Food preparation, diet, and health 

 What people eat is important for their health.12, 16 Research has demonstrated that 

increased consumption of fruits and vegetables provides a protective effect against several 

forms of cancer and cardiovascular disease.12-14, 16, 153-155 Unfortunately, Americans fall far short 

of national recommendations for fruit and vegetable consumption, 17, 156-160 and data from the 

2003-2004 National Health and Nutrition Examination Survey (NHANES) suggest that a large 

portion of the fruits and vegetables Americans do eat come in less-than-optimal forms: about 

one-fourth of fruit intake among U.S. adults is from juice and about one-sixth of vegetable intake 

is from fried potatoes.160 While fruit and vegetable consumption is low for all U.S. populations, it 

is particularly low for Latinos and other racial/ethnic minorities.12 Data from the 2005-2006 

NHANES indicate that White men and women eat an average of 2.0 and 2.2 servings of 

vegetables per day, respectively, compared to just 1.4 and 1.6 servings among Mexican 

American men and women.12 

 Consumption of larger portion sizes, high intake of sugar-sweetened beverages, and 

frequent consumption of fast food and other prepared foods can also increase a person’s risk of 

obesity and chronic disease.12, 120, 121, 126, 161-166 Processed and prepared foods tend to be less 

healthful than foods prepared in the home, and this disparity has increased over time. In 1977-

1978 prepared food was eaten during 16% of eating occasions, but accounted for 18% of total 

caloric intake.141 By 1994-1996, prepared food was eaten during 25% of eating occasions but 

accounted for 32% of total calories. Unfortunately, over the last several decades Americans 

have begun to spend less time preparing their own meals and become increasingly reliant on 

restaurant meals and other prepared foods.167 Among the primary beneficiaries of this shift have 
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been fast food restaurants, which increased in volume from 30,000 establishments in 1970 to 

222,000 establishments in 2001.168  

 Data from the 2000-2002 Multi-Ethnic Study of Atherosclerosis (MESA) suggest that 

frequent consumption of fast food is at least as common among Latinos as it is among most 

other major racial/ethnic groups.169 Slightly fewer than 33% of Latino participants reported 

consuming fast food at least once per week, compared to 30% among Whites and 35% among 

Blacks. A cause of frequent fast food consumption among Latinos may be high exposure to fast 

food restaurants. Among MESA participants, Latinos lived in neighborhoods with a mean of 4.3 

fast food restaurants per square mile, compared to 1.8 among Blacks and 1.4 among Whites. 

Several other studies have confirmed a relatively higher density of fast food restaurants and 

other unhealthy food outlets in Latino neighborhoods.31, 32, 90-92 

 

Mexican Americans and food behaviors 

  In addition to differences between Latinos and other racial/ethnic groups, studies have 

demonstrated that there is considerable variation in food behaviors within the Latino population. 

Acculturation, or the degree to which immigrants and their offspring adopt U.S. cultural patterns 

and practices, is one factor in particular that has been posited to affect the food behaviors of the 

Mexican-origin population. As discussed in a literature review of 34 studies assessing the 

relationship between acculturation and diet, Ayala and colleagues (2008) found that less-

acculturated Latinos consumed more fruit, rice, and beans and less sugar and sugar-sweetened 

beverages than their more-acculturated counterparts.70 Studies have demonstrated both 

positive and negative differences in diet between more-acculturated Mexican Americans and 

their less-acculturated counterparts; however, the general consensus has been that the overall 

changes that occur with acculturation are negative. 

 Researchers have suggested a number of ways that exposure to U.S. culture might 
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affect the way immigrants eat.71-73 Satia-Abouta (2003) argues that exposure to U.S. culture 

might result in changing tastes and preferences for food as well as knowledge, attitudes and 

beliefs related to diet and disease.71 Furthermore, the more-acculturated could be exposed to 

different environmental influences on purchasing and preparation, including access and 

affordability of specific food items as well as advertising, convenience, and time constraints that 

affect whether people prepare their own food, shop at restaurants, or purchase packaged or 

prepared foods. 

 Conceptual frameworks are an important tool for understanding potential mechanisms 

through which exposure to U.S. culture may affect diet; however, the actual importance of 

causal mechanisms can only be determined via empirical studies. To this point, the literature 

has been very outcomes-driven, with almost every study in this area focusing on changes in 

intake of specific foods and nutrients as immigrants and their offspring acculturate. In contrast, 

few empirical studies have examined mechanisms through which exposure to U.S. cultural 

patterns and practices may affect the diets of the Mexican-origin population, including via shifts 

in food preparation behavior. An emerging body of research suggests that acculturation is 

positively associated with consumption of fast food among Latinos;72, 74, 93 however, other 

dimensions of food preparation have gone largely unexplored. There are several plausible 

reasons why food preparation behaviors may shift with acculturation, including the 

environmental influences discussed by Satia-Abouta, adoption of an American food culture that 

places heavy emphasis on prepared food, or erosion of traditional cooking skills among later 

generations of immigrants.71 Understanding how and why these and other dimensions of food 

preparation behavior shift with acculturation will be important for informing public health 

interventions to improve diet within the Mexican-origin population. 

 In this study, I seek to examine the relationship between linguistic acculturation, food 

preparation, and diet among the predominately Mexican-origin residents of East Los Angeles, 
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California (East L.A.). I will assess perceived barriers to healthy food preparation, in-home 

availability of fruits and vegetables, frequency of meal preparation, and fast food consumption 

among East L.A. residents, and determine whether these factors vary based on linguistic 

acculturation. I will also investigate whether the association between linguistic acculturation, 

food purchasing, and diet is explained by differences between more- and less-acculturated 

Latinos in sociodemographic factors, including educational attainment, income, and 

employment.  

 

CONCEPTUAL FRAMEWORK 
 

 

 

 I present the conceptual framework that guides this study in Figure 8.1. I believe there 

are two main departures between this framework and other empirical studies of the relationship 

Accultura(on+
Food+Behaviors+
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+

Figure+8.1:+A+model+for+understanding+how+exposure+to+a+host+
culture+and+concurrent+social+processes+affect+the+food+behaviors+of+
members+of+immigrant+groups+
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between acculturation and diet. First, although in this study I primarily examine food preparation 

and consumption behaviors, I view food purchasing, preparation, and consumption as an 

interrelated set of food behaviors that each influence one another. These factors are intimately 

tied together, so I believe it only makes sense to consider how they each might be influenced by 

factors such as acculturation. The novel aspect of this model is my hypothesis that much of the 

observed difference in food behaviors between the more- and less-acculturated might not be the 

result of exposure to and adoption of U.S. cultural patterns and practices. Rather, I posit that 

more-acculturated Mexican Americans differ from their less-acculturated counterparts in a 

number of important social factors that are likely to affect their food behaviors, including 

education, income, and urban vs. rural residence. I argue that the influence of these factors on 

food behaviors is not specific to the U.S. or its culture, and thus should not be considered as an 

indicator or result of the acculturation process. In this study, I empirically assess the 

relationships between linguistic acculturation, food preparation, and food consumption, in 

addition to examining whether these relationships are explained by differences in education, 

income, and other sociodemographic factors that separate more-acculturated participants from 

their less-acculturated counterparts. 

 

METHODS 

Data Source 

 Data for this study come from the baseline wave of a community survey conducted as 

part of a large environmental-change intervention in East L.A. In brief, the community survey 

involves in-person interviews with 532 residents in four neighborhoods in East L.A. Interviews 

cover a variety of topics such as health, nutrition, and sociodemographic factors. Further details 

regarding the design and implementation of the community survey are available in Chapter 4. 
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Variables 

Linguistic Acculturation 

 The focal independent variable in this study is participants’ linguistic acculturation status. 

Participants’ linguistic acculturation status is classified as as: 1) English only, 2) Mostly English, 

3) Both English & Spanish, 4) Mostly Spanish, and 5) Spanish only. The methodology used for 

these classifications is reported in further detail in Chapter 4. 

 

Food Behavior Variables 

 The baseline community survey measures the healthfulness of participants’ diets using 

the Townsend Food Behavior Checklist.170 This checklist is a 22-item questionnaire that has 

been validated among English- and Spanish-speaking populations.170-172 In general, the 

questionnaire was designed to assess the overall healthfulness of a person’s diet and includes 

items regarding consumption of fruits, vegetables, juice, soda, sports drinks, milk, and fish. The 

authors of the instrument suggest that the items in the questionnaire can be broken down into 

five distinct subscales that measure consumption of: fruits and vegetables, milk, fat and 

cholesterol, overall diet quality, and food security. In this study, I am interested in assessing 

participants’ consumption of fruits and vegetables. Principal components factor analysis 

suggests that the seven items included in the fruits and vegetables subscale load on three 

distinct factors that can be thought of as measuring the underlying constructs: 1) quantity of fruit 

and vegetable consumption, 2) variety of fruit and vegetable consumption, 3) citrus 

consumption. I use the appropriated items to create indices measuring the constructs ‘quantity’ 

and ‘variety’ of fruit and vegetable consumption. 

 

Daily Servings of Fruits and Vegetables 

 Quantity of fruit and vegetable consumption is measured using the following two 
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questions: “How many servings of fruit do you eat each day?” And, “How many servings of fruit 

do you eat each day?” I sum the answers to these questions to create a single continuous 

variables that represents the total daily servings of fruits and vegetables each participant 

consumes. 

 

Fruit and Vegetable Variety Index 

 Variety of fruit and vegetable consumption is measured using the following four 

questions: 1) “Do you eat fruits or vegetables as snacks?” 2) “Do you eat 2 or more vegetables 

at your main meal?” 3) “Do you eat more than one kind of fruit each day?” and 4) “Do you eat 

more than one kind of vegetable each day?” The response options to each of these questions 

are: “No...Yes, sometimes...Yes, often...Yes, always.” To create a single measure of fruit and 

vegetable variety, I have created a summary measure that ranges from zero to 12. I give 

participants zero points for each ‘no’ answer, one point for each ‘sometimes’ answer, two points 

for each ‘often’ answer, and three points for each ‘always’ answer.  

 

Fast Food Consumption 

 To assess the frequency with which participants consume fast food, I use a categorical 

variable with four possible response options that is based on  a question asking, "Next, I’d like 

to know about the fast food or other prepared meals you eat at work, home, school, or on the go 

during a typical week. Would you say that you do this: never, sometimes, often, or every day?" 

 

Meal Preparation Frequency 

 To assess the frequency with which participants prepare meals at home, each participant 

is asked, “During a typical week, how many days do you prepare...Breakfasts...Lunches... 

Dinners?” Possible responses for each meal type ranged from zero to seven. I have created four 
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continuous variables that represent the frequency with which participants prepare each type of 

meal, as well as the total number of meals each participant prepares in a typical week. For the 

latter variable, I sum responses related to breakfast, lunch, and dinner. 

 

Fruit and Vegetable Availability 

 Fruit and vegetable availability is a continuous variable that represents the total number 

of fruits and vegetables available in each participant’s home. The variable is based on questions 

that ask whether participants currently have 27 common varieties of fruits and vegetables in 

their home, including fresh, frozen, or in cans.  

 

Perceived Barriers to Healthy Meal Preparation 

 Perceived barriers to healthy food preparation are assessed with a series of eight 

statements regarding specific factors that may act as barriers to healthy food preparation. 

Participants are asked whether each statement is true or false. For example, one statement is, 

“You have time to prepare healthy food.” Barriers addressed by the statements include: time 

for preparation, individual taste preferences, family taste preferences, convenience of 

purchasing healthy foods, cost, preparation knowledge, and healthy food quality. In addition to 

assessing the specific barriers each participant perceives as preventing healthy food 

preparation, I also create a summary measure that indicates the total number of factors each 

participant perceives to be a barrier to healthy meal preparation.  

 

Covariates 

 Covariates for this study include gender, age, marital status, household size, the 

presence of children in the home, household income, employment status educational 

attainment, and Mexican origin. The methodology used to construct these variables is further 
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explained in Chapter 7.  

 

Statistical Analyses 

 I use descriptive statistics to examine the distributions of all food preparation and 

consumption variables, including the frequency of meal preparation, fast food consumption, 

perceived barriers to healthy food preparation, fruit and vegetable availability in the home, and 

fruit and vegetable consumption. Descriptive statistics include means and 95% confidence 

intervals of continuous variables and percentage distributions of categorical variables. I use 

bivariate statistics to examine the relationship between linguistic acculturation and food 

preparation and consumption variables, unadjusted for other factors. To assess the relationship 

between linguistic acculturation and each continuous outcome (e.g., servings of fruits and 

vegetables consumed), I present conditional means and 95% confidence intervals for 

participants within each linguistic acculturation group and use one-way ANOVA to assess 

statistical significance. To assess the relationship between linguistic acculturation and 

categorical outcomes (e.g., fast food consumption), I use cross-tabulation and a chi-square test.  

 I use multivariate linear and logistic regression to examine the relationship between 

linguistic acculturation and food preparation and consumption outcomes after adjustment for 

other factors. I use a model-building approach to assess whether any observed relationship 

between linguistic acculturation and food preparation and consumption outcomes is explained 

by other confounding variables. For each outcome, I present a first model predicting the 

outcome based on participants’ linguistic acculturation status without adjustment for other 

factors. In the second model, I further adjust for age, gender, marital status, household size, the 

presence of children in the household, and whether the participant is of Mexican origin. In the 

third model, I further adjust for nativity. In the fourth model, I further adjust for annual household 

income, educational attainment, and employment status. To facilitate comparison of coefficients 
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across logistic regression models, all reduced form logistic regression models are adjusted 

using the methods described by Breen and colleagues (2011).111 Further details regarding these 

methods are described in Chapter 4. For additional models that further adjust for immigrant 

generation and the length of time foreign-born participants have spent in the U.S., please see 

Appendix 3. I use Stata version 12.0 for all analyses. 

	  
 

RESULTS 

Food Preparation 

 Descriptive statistics for the 525 East L.A. participants with complete data regarding 

language use are available in Table 7.1. In Table 8.1, I present food preparation and 

consumption behaviors stratified by level of linguistic acculturation. Participants eat an average 

of 4.2 servings of fruits and vegetables per day, and the quartile distribution suggests that most 

participants consume between three and five servings per day. Participants who speak only 

Spanish or mostly Spanish report consuming 4.2 and 4.4 servings of fruit and vegetables per 

day, respectively, compared to 3.9 and 3.8 among those who speak mostly English or only 

English (p=0.038). Based on a 12-point scale, fruit and vegetable variety measured a mean of 

6.6, ranging from 6.9 and 7.1 among those who speak only Spanish or mostly Spanish to 6.0 

and 5.6 among those who speak mostly English or only English (p<0.001). 

 The table suggests that participants prepare an average of 15.2 meals in a typical week, 

and the quartile distribution indicates that most participants prepare between 11 and 21 meals. 

Preparation frequency ranges from 16.1 and 17.4 meals per week among those who speak only 

Spanish or mostly Spanish, respectively, to 13.8 and 13.3 among mostly-English and only-

English speakers (p<0.001).  The data further suggest that preparation of specific types of 

meals is more frequent among less-acculturated participants than their more-acculturated 
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counterparts, including breakfasts, lunches, and dinners.  

 In terms of the home food environment, participants had an average 18.3 varieties of 

fruits and vegetables available in their homes out of the 27 varieties that were specifically asked 

about. Only-Spanish and mostly-Spanish participants had 18.4 and 20.3 varieties of fruits and 

vegetables available in their homes, respectively, compared to 17.9 among the mostly-English 

and 16.1 among the only-English (p<0.001). Nearly three in four participants report eating fast 

food sometimes, while 14% eat fast food often and just 3% eat fast food every day. About 31% 

of English-only and mostly-English speakers eat fast food often or every day, compared to just 

10% of Spanish-only speakers and 5% of mostly-Spanish speakers (p<0.001). 

 In Table 8.2, I present eight perceived barriers to healthy food preparation. In total, 

participants perceived an average of 4.4 of the eight mentioned factors as being barriers to 

healthy meal preparation. The number of perceived barriers was not equal across linguistic 

acculturation strata (p=0.02); however, there was no linear pattern, with participants who speak 

mostly Spanish and both languages reporting fewer barriers than those who speak only 

Spanish, mostly English, and only English. There was no significant relationship between 

participants’ linguistic acculturation status and their perception of barriers related to time, 

personal preference, family preference, food outlet convenience, preparation knowledge, or the 

poor quality of healthy foods sold in their neighborhoods; however, perceptions of barriers 

related to the expense of healthy foods and the lack of places to buy healthy foods within the 

neighborhood did vary based on linguistic acculturation (p=0.008 and p=0.002, respectively). 

The data suggest no clear trend across linguistic acculturation levels in whether participants 

perceive the expense as a barrier to healthy food preparation; rather, many fewer participants 

who speak both English and Spanish perceive expense as a barrier than among those in the 

other categories. Compared to those who speak only Spanish (31%) or mostly Spanish (32%), 

participants who speak mostly English (53%) and only English (44%) were more likely to say 
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that not having a place to buy healthy food in the neighborhood was a barrier to healthy food 

preparation. 

 In Table 8.3, I present the results of four linear regression models predicting fruit and 

vegetable consumption variety among East L.A. residents. Unadjusted for other factors, 

participants who speak mostly English and only English score one point less than those who 

speak only Spanish on the fruit and vegetable variety scale (p<.01 for mostly English; p<.001 for 

only English). After adjustment for age, gender, marital status, household size, the presence of 

children in the household, and whether the participant is Mexican (Model 2), the relationship 

between linguistic acculturation and fruit and vegetable variety decreases such that the 

difference between participants who speak only Spanish and mostly English is no longer 

significant, and the difference between those who speak only Spanish and only English 

decreases by about 20%. After further adjustment for nativity (Model 3), there is no significant 

relationship between linguistic acculturation and fruit and vegetable variety. 

 In Table 8.4, I present the results of a set of four logistic regression models predicting 

frequency of fast food consumption. The outcome for these models is whether participants 

report consuming fast food often or every day, versus sometimes or never. The unadjusted 

model suggests a clear relationship between linguistic acculturation and fast food consumption. 

Compared to those who speak only Spanish, those who speak both English and Spanish have 

2.5 times the odds of consuming fast food often or every day (p<.05) and those who speak 

mostly English and only English have over five times the odds (p<.001 in both cases). The 

relationship between linguistic acculturation and fast food consumption is largely explained by 

adjustment for age, gender, marital status, household size, the presence of children in the 

household, and whether the participant is Mexican (Model 2), and almost entirely disappears 

and becomes non-significant after further adjustment for nativity (Model 3). 
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 In Table 8.5, I present the results of a similar set of four logistic regression models 

predicting ‘frequent’ meal preparation, defined as 19 or more meals prepared in a typical week. I 

use a dichotomized outcome for these models rather than a continuous variable because meal 

preparation frequency is extremely left-tailed, with one-quarter of participants preparing 21 

meals per week (the maximum). One-third of participants prepare 19, 20, or 21 meals per week, 

and I consider these people to be ‘frequent’ preparers. The unadjusted model suggests that 

linguistic acculturation is highly associated with being a frequent meal preparer. Compared to 

participants who speak only Spanish, those who speak both English or Spanish have half the 

odds (p<.05), and those who speak mostly English or only English have 74% lower odds 

(p<.001 in both cases) of being frequent meal preparers. In contrast to the food consumption 

outcomes, this relationship remains largely intact after adjustment for age, gender, marital 

status, household size, the presence of children in the household, and whether or not the 

participant is Mexican (Model 2), further adjustment for nativity (Model 3), and further 

adjustment for annual household income, educational attainment, and employment (Model 4). 

After adjustment for all other factors, participants who speak English only have 65% lower odds 

of being a frequent meal preparer than those who speak only Spanish. 

 

DISCUSSION 

 In this study, I found evidence of a positive relationship between fast food consumption 

and linguistic acculturation among residents of East L.A. This finding is consistent with those of 

other studies, which have also found that fast food patronage increases as Latinos 

acculturate.72, 74, 93 From a public health perspective, it is important to understand what types of 

food are being displaced by increased purchasing and consumption of food from fast food 

restaurants. If fast food is replacing other types of prepared or ready-to-eat foods (e.g., frozen 

meals, prepared foods from supermarkets, street food, sit-down restaurants), this may be less 
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troubling than if the meals being replaced are of the typically healthier meals prepared in the 

home.141  

 Unfortunately, the results presented in this and other chapters suggest that increased 

fast food consumption among more-acculturated Mexican Americans is just one part of a 

broader shift towards prepared and ready-to-eat meals. In this study, I presented compelling 

evidence that this shift likely comes at the expense of meals prepared in the home, since in-

home preparation of all meal types is lower among more- versus less-acculturated participants. 

This shift from homemade to prepared meals is likely at least part of the reason that more-

acculturated participants in my sample report eating a lower quantity and variety of fruits and 

vegetables than their less-acculturated counterparts.  

 The results of my multivariate analyses suggest that much of the difference in fast food 

consumption between less- and more-acculturated participants may actually reflect differences 

by nativity rather than a true relationship with linguistic acculturation. After adjustment for a 

range of social, demographic, and socioeconomic factors, the foreign-born had about one-third 

the odds of being frequent consumers of fast food relative to their U.S. born counterparts. Thus, 

at least some food behaviors may have less to do with changes that occur once immigrants 

cross the border than with behavioral patterns set in countries of origin. As Mexico continues to 

undergo globalization and the population becomes increasingly urban,40, 44 it will be interesting 

to document whether the relationship between nativity and fast food consumption changes 

among future generations of immigrants. 

 On the other hand, the relationship between linguistic acculturation and home meal 

preparation was largely unchanged after adjustment for other factors. Meal preparation declined 

with greater levels of linguistic acculturation, such that the participants who speak English-only 

had about one-third the odds of being frequent meal preparers relative to those who speak only 

Spanish. This may suggest that more-acculturated Mexican Americans feel less motivated to 
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prepare meals or have greater affinity for prepared or ready-to-eat meals; however, other 

explanations may include that the more-acculturated face real or perceived barriers to meal 

preparation that are less of an issue for the less-acculturated. For example, the East L.A. data 

suggest that participants who are employed are much less likely to be frequent meal preparers 

than those who are unemployed. Given that this effect is adjusted for differences in income, 

education, and several other social and demographic factors, I believe this may reflect the 

reality that having a job comes with time constraints that make it difficult to prepare meals. A 

potential explanation for the relationship between acculturation and meal preparation may be 

that the more-acculturated work longer hours, spend more time travelling to their jobs, or have 

other commitments that reduce the time or energy they can dedicate to preparing meals. 

Despite living in the same neighborhoods, more-acculturated participants were also significantly 

more likely to report that it is hard to find places in their neighborhood to buy healthy foods to 

prepare at home. These perceptions may be another explanation for decreased home meal 

preparation among more-acculturated participants. 

 In brief, I consider the main finding of this study to be that U.S.-born and more-

acculturated participants prepare fewer meals at home and consume more fast food and 

prepared food than their foreign-born and less-acculturated counterparts. This trend is troubling 

from a public health perspective primarily because homemade meals tend to be more healthful 

than those prepared elsewhere.141 I believe there are two main options for reducing these 

disparities between the more- and less-acculturated: First, public health interventions could 

seek to reverse the observed trend and increase healthy meal preparation in the home and 

decrease purchasing and consumption of prepared foods. Although perceptions of most barriers 

to healthy meal preparation did not vary by participants’ level of linguistic acculturation, many 

participants within each acculturation category perceived a number of factors to be important 

barriers. For example, more than half of participants reported that time, taste preferences of 
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themselves and their families, lack of a convenient place to buy healthy foods, and preparation 

knowledge acted as barriers to healthy meal preparation. Addressing any of these barriers 

might make it easier for Mexican Americans to prepare homemade meals, including via 

environmental interventions to increase access to produce and other healthy foods, educational 

classes to ensure that traditional cooking skills are maintained across generations, and 

marketing campaigns to promote the healthfulness, quality, taste, convenience, and other 

positive aspects of homemade meals. Eliminating or drastically reducing consumption of 

prepared foods may prove difficult, however, given their increasingly central role in the 

American diet and the fact that the number of fast food establishments in the U.S. rose more 

than seven-fold between 1970 and 2001.141, 168  

 Another approach to mitigating the health effects of this shift may be to take a multi-

pronged approach towards reducing the nutritional disparity between homemade and prepared 

meals. This could include a number of strategies, including the following: working with fast food 

and other restaurants to reduce portion sizes and improve the availability, affordability, quality, 

and attractiveness of healthy menu items; partnering with the food industry to improve healthy 

food options in supermarkets and grocery stores, including frozen meals, deli items, and other 

ready-to-eat products; altering U.S. food policy so that unhealthy foods are no longer subsidized 

and thus ubiquitously available and artificially cheap; implementing easy-to-understand menu 

labeling so that nutritional differences between prepared food options are noticeable and 

accessible; and designing advertising campaigns to educate the public about the importance of 

making healthy decisions when eating away from home. In particular, I believe it is important to 

ensure access to affordable health food options, both prepared and unprepared, and to improve 

‘food literacy’ so that individuals have the knowledge and ability to make healthy choices. Many 

of these strategies would have the benefit of not only affecting food choices of Mexican 

Americans, but also those of the larger U.S. population. For Mexican Americans and other 
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Latinos, of course, a tailored approach would be necessary to ensure that expanded healthy 

food options, marketing messages, and education campaigns were culturally and linguistically 

appropriate. 

 This study has a number of important limitations that should be considered when 

examining its findings. Participants in the East L.A. Community Survey were included in the 

sample because they reported being the main food purchaser or preparer within each 

household. Furthermore, participants were from a limited number of predominately-poor 

neighborhoods in East L.A. where Mexican Americans with greater levels of income and 

education are unlikely to live. As such, the sample is not representative of Mexican Americans 

nationally or in Los Angeles. My use of linguistic acculturation and nativity as variables that 

measure participants’ exposure to and adoption of U.S. culture may also be somewhat 

problematic. Adoption of U.S. culture would be better measured with a multidimensional scale of 

acculturation capturing factors such as friendship ties, media use, ethnic self-identification, and 

ethnic/cultural attitudes, beliefs, and practices.106, 107 In addition to nativity, time spent in the U.S. 

may be an important indicator of exposure to U.S. culture. Unfortunately, very few participants 

had lived in the U.S. for ten years or fewer (n=43, or 13%) and almost none (n=13, or 4%) had 

lived in the U.S. for five years or fewer, limiting my ability to accurately assess the relationship 

between time in the U.S. and behavioral outcomes. I chose to include only nativity in the final 

models, although I present models with time spent in the U.S. in Appendix 3. This study also 

has important strengths. The East L.A. Community Survey includes a greater breadth and depth 

of food preparation and questions than most other surveys that include large samples of 

Mexican Americans or other Latino sub-groups. Using these data, I was able to examine several 

previously-unexplored dimensions of the relationship between acculturation and food behaviors. 

 In conclusion, I believe that this paper has demonstrated a shift from homemade to 

prepared foods between foreign-born and less-acculturated Mexican Americans and their U.S.-
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born and more-acculturated counterparts. Given secular trends in the food environment and 

food behaviors that are occurring both in the U.S. and Mexico, I believe that drastically reducing 

or eliminating this shift would be difficult or impossible. Thus, I argue for a public health 

approach seeking to reduce the nutritional gap between homemade and prepared meals. 
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Table	  8.1:	  Food	  Preparation	  and	  Consumption	  Behaviors	  among	  East	  L.A.	  Residents	  by	  Level	  of	  
Acculturation	  
	  	   Linguistic	  Acculturation	   	  	   	  	  

	  

Only	  
Span.	  

More	  
Span.	   Both	  

More	  
Eng.	  

Only	  
Eng.	   Total	   	  	  

	  	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	  
%	  or	  	  

Mean	  (SE)	   p	  
Fruit	  &	  Veg.	  Servings/Day	   4.2	  	  

(0.11)	  
4.4	  	  

(0.19)	  
4.3	  	  

(0.18)	  
3.9	  	  

(0.17)	  
3.8	  	  

(0.19)	  
4.2	  	  

(0.07)	   0.038	  
Fruit	  &	  Veg.	  Variety	  Index	   6.9	  	  

(0.19)	  
7.1	  	  

(0.29)	  
6.7	  	  

(0.31)	  
6.0	  	  

(0.28)	  
5.6	  	  

(0.30)	  
6.6	  	  

(0.12)	   <0.001	  
Meals	  Prepared/Wk.	   16.1	  	  

(0.34)	  
17.4	  	  
(0.49)	  

14.5	  	  
(0.59)	  

13.8	  	  
(0.53)	  

13.3	  	  
(0.58)	  

15.2	  	  
(0.22)	   <0.001	  

Breakfasts	  Prep./Wk.	   5.5	  	  
(0.15)	  

5.5	  	  
(0.27)	  

4.5	  	  
(0.27)	  

4.3	  	  
(0.24)	  

4.4	  	  
(0.28)	  

5.0	  	  
(0.10)	   <0.001	  

Lunches	  Prep./Wk.	   5.2	  	  
(0.19)	  

5.7	  	  
(0.24)	  

4.5	  	  
(0.28)	  

4.4	  	  
(0.27)	  

3.9	  	  
(0.28)	  

4.8	  	  
(0.11)	   <0.001	  

Dinners	  Prep./Wk.	   5.4	  	  
(0.17)	  

6.2	  	  
(0.18)	  

5.5	  	  
(0.21)	  

5.0	  	  
(0.21)	  

4.9	  	  
(0.22)	  

5.4	  	  
(0.09)	   0.002	  

Fruit	  &	  Veg.	  Varieties	  in	  
Home	  

18.4	  	  
(0.35)	  

20.3	  	  
(0.48)	  

19.0	  	  
(0.46)	  

17.9	  	  
(0.50)	  

16.1	  	  
(0.70)	  

18.3	  	  
(0.22)	   <0.001	  

Fast	  Food	  Consumption	  (%)	  
	   	   	   	   	   	  

<0.001	  
Never	   14.6	   15.1	   8	   7.3	   3.8	   10.9	  

	  Sometimes	   75.6	   79.5	   72.4	   62.2	   65.4	   72	  
	  Often	   6.8	   2.7	   16.1	   28	   26.9	   13.9	  
	  Every	  Day	   2.9	   2.7	   3.4	   2.4	   3.8	   3.2	   	  	  

Notes:	  p-‐values	  are	  based	  on	  chi-‐square	  tests	  for	  categorical	  variables	  and	  a	  model	  F-‐test	  using	  one-‐way	  
ANOVA	  for	  continuous	  variables.	  Fruit	  &	  vegetable	  variety	  is	  measured	  on	  a	  12-‐point	  scale	  
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Table	  8.2:	  Perceived	  Barriers	  to	  Healthy	  Food	  Preparation	  among	  East	  L.A.	  Residents	  by	  Level	  of	  
Acculturation	  
	  	   Linguistic	  Acculturation	   	  	   	  	  

	  

Only	  
Span.	  

More	  
Span.	   Both	  

More	  
Eng.	  

Only	  
Eng.	   Total	   	  	  

	  	  
%	  or	  	  

Mean	  (SE)	  	  
%	  or	  	  

Mean	  (SE)	  	  
%	  or	  	  

Mean	  (SE)	  	  
%	  or	  	  

Mean	  (SE)	  	  
%	  or	  	  

Mean	  (SE)	  	  
%	  or	  	  

Mean	  (SE)	  	   p	  

	   	   	   	   	   	   	   	  #	  Barriers	  to	  Healthy	  
Food	  Prep.	  

4.2	  	  
(0.17)	  

3.6	  	  
(0.30)	  

3.6	  	  
(0.27)	  

4.5	  	  
(0.26)	  

4.5	  	  
(0.24)	  

4.1	  	  
(0.11)	  

0.02	  

Healthy	  Food	  Prep.	  
Barriers	  

	   	   	   	   	   	   	  

Don't	  have	  time	  (%)	   58.3	   47.9	   54.0	   60.5	   59.0	   56.4	   0.50	  
Don't	  like	  eating	  (%)	   59.5	   47.9	   48.2	   54.3	   61.0	   55.5	   0.21	  
Family	  doesn't	  like	  
eating	  (%)	  

59.4	   45.2	   47.7	   56.8	   55.1	   54.6	   0.18	  

No	  convenient	  place	  
to	  buy	  (%)	  

56.7	   52.1	   57.7	   50.0	   47.4	   52.2	   0.53	  

Too	  expensive	  (%)	   47.8	   49.3	   34.1	   59.3	   58.4	   48.8	   0.008	  
Don't	  know	  how	  to	  
prepare	  (%)	  

57.9	   39.4	   51.8	   58.5	   60.3	   54.8	   0.055	  

No	  place	  to	  buy	  in	  
neighborhood	  (%)	  

31.0	   31.5	   29.1	   53.1	   43.5	   36.4	   0.002	  

Poor	  quality	  (%)	   61.5	   55.9	   50.6	   61.5	   64.1	   49.5	   0.37	  
Note:	  p-‐values	  are	  based	  on	  chi-‐square	  tests	  for	  specific	  barriers	  and	  a	  one-‐way	  ANOVA	  for	  the	  total	  
number	  of	  barriers	  
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Table	  8.3:	  Linear	  Regression	  Predicting	  Fruit	  and	  Vegetable	  Variety	  Among	  East	  L.A.	  Residents,	  n=511	  
	   (1)	   (2)	   (3)	   (4)	  
	   b	  [95%	  CI]	   b	  [95%	  CI]	   b	  [95%	  CI]	   b	  [95%	  CI]	  
Acculturation	   	   	   	   	  
Spanish	  Only	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Spanish	   0.16	   0.10	   0.10	   0.02	  
	   [-‐0.58,0.90]	   [-‐0.67,0.87]	   [-‐0.67,0.86]	   [-‐0.76,0.81]	  
Both	   -‐0.22	   0.01	   0.36	   0.32	  
	   [-‐0.91,0.47]	   [-‐0.69,0.71]	   [-‐0.37,1.09]	   [-‐0.42,1.07]	  
Mostly	  English	   -‐0.94**	   -‐0.58	   0.11	   0.07	  
	   [-‐1.64,-‐0.24]	   [-‐1.31,0.15]	   [-‐0.76,0.98]	   [-‐0.83,0.97]	  
English	  Only	   -‐1.32***	   -‐1.13**	   -‐0.32	   -‐0.34	  
	   [-‐2.03,-‐0.62]	   [-‐1.85,-‐0.41]	   [-‐1.22,0.59]	   [-‐1.26,0.57]	  
Age	  (yrs)	   	   0.02	   0.01	   0.01	  
	   	   [-‐0.00,0.03]	   [-‐0.00,0.03]	   [-‐0.01,0.03]	  
Female	   	   -‐0.52	   -‐0.43	   -‐0.48	  
	   	   [-‐1.10,0.06]	   [-‐1.01,0.15]	   [-‐1.07,0.12]	  
Marital	  Status	   	   	   	   	  
Never	  Married	   	   Ref.	   Ref.	   Ref.	  
Married	   	   0.44	   0.32	   0.32	  
	   	   [-‐0.15,1.04]	   [-‐0.28,0.92]	   [-‐0.29,0.92]	  
Div/Wid/Sep	   	   0.21	   0.18	   0.23	  
	   	   [-‐0.55,0.98]	   [-‐0.58,0.94]	   [-‐0.54,1.00]	  
Household	  Size	   	   -‐0.01	   -‐0.03	   -‐0.03	  
	   	   [-‐0.17,0.15]	   [-‐0.19,0.13]	   [-‐0.19,0.13]	  
Children	  in	  HH	   	   0.24	   0.22	   0.15	  
	   	   [-‐0.39,0.87]	   [-‐0.41,0.84]	   [-‐0.48,0.78]	  
Mexican	   	   -‐0.18	   -‐0.18	   -‐0.20	  
	   	   [-‐0.89,0.52]	   [-‐0.88,0.52]	   [-‐0.91,0.51]	  
Foreign-‐born	   	   	   1.05**	   0.99**	  
	   	   	   [0.33,1.77]	   [0.24,1.73]	  
Household	  Income	   	   	   	   	  
$0-‐10,000	   	   	   	   Ref.	  
$10,001-‐30,000	   	   	   	   0.32	  
	   	   	   	   [-‐0.31,0.95]	  
≥$30,000	   	   	   	   0.53	  
	   	   	   	   [-‐0.22,1.29]	  
DK/Ref.	   	   	   	   0.06	  
	   	   	   	   [-‐0.61,0.74]	  
Education	   	   	   	   	  
<HS	   	   	   	   Ref.	  
HS	   	   	   	   -‐0.03	  
	   	   	   	   [-‐0.64,0.58]	  
>HS	   	   	   	   -‐0.38	  
	   	   	   	   [-‐1.13,0.37]	  
Employed	   	   	   	   -‐0.02	  
	   	   	   	   [-‐0.54,0.49]	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Table	  8.4:	  Four	  Logistic	  Regressions	  of	  Fast	  Food	  Consumption	  Among	  East	  L.A.	  Residents,	  n=511	  
	   (1)	   (2)	   (3)	   (4)	  
	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	  
Acculturation	   	   	   	   	  
Spanish	  Only	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Spanish	   0.63	   0.86	   0.86	   0.92	  
	   [0.20,2.01]	   [0.26,2.83]	   [0.26,2.84]	   [0.27,3.07]	  
Both	   2.48*	   1.56	   1.12	   1.19	  
	   [1.12,5.47]	   [0.70,3.48]	   [0.48,2.63]	   [0.50,2.81]	  
Mostly	  English	   5.30***	   2.17*	   1.14	   1.06	  
	   [2.50,11.27]	   [1.03,4.60]	   [0.47,2.75]	   [0.43,2.60]	  
English	  Only	   5.47***	   3.34**	   1.56	   1.50	  
	   [2.55,11.77]	   [1.57,7.11]	   [0.61,3.95]	   [0.59,3.80]	  
Age	  (yrs)	   	   0.96***	   0.96***	   0.97**	  
	   	   [0.94,0.98]	   [0.94,0.98]	   [0.95,0.99]	  
Female	   	   2.88***	   2.64***	   2.23**	  
	   	   [1.64,5.08]	   [1.50,4.66]	   [1.25,3.97]	  
Marital	  Status	   	   	   	   	  
Never	  Married	   	   Ref.	   Ref.	   Ref.	  
Married	   	   0.38**	   0.43**	   0.42**	  
	   	   [0.20,0.72]	   [0.23,0.81]	   [0.22,0.79]	  
Div/Wid/Sep	   	   0.78	   0.81	   0.71	  
	   	   [0.35,1.73]	   [0.37,1.80]	   [0.32,1.60]	  
Household	  Size	   	   0.89	   0.91	   0.95	  
	   	   [0.75,1.07]	   [0.76,1.09]	   [0.79,1.14]	  
Children	  in	  HH	   	   1.10	   1.13	   1.04	  
	   	   [0.56,2.17]	   [0.57,2.22]	   [0.52,2.06]	  
Mexican	   	   0.65	   0.65	   0.68	  
	   	   [0.31,1.35]	   [0.31,1.35]	   [0.32,1.42]	  
Foreign-‐born	   	   	   0.37*	   0.34**	  
	   	   	   [0.18,0.80]	   [0.15,0.75]	  
Household	  Income	   	   	   	   	  
$0-‐10,000	   	   	   	   Ref.	  
$10,001-‐30,000	   	   	   	   0.60	  
	   	   	   	   [0.29,1.23]	  
≥$30,000	   	   	   	   0.69	  
	   	   	   	   [0.32,1.50]	  
DK/Ref.	   	   	   	   0.37*	  
	   	   	   	   [0.15,0.87]	  
Education	   	   	   	   	  
<HS	   	   	   	   Ref.	  
HS	   	   	   	   1.40	  
	   	   	   	   [0.67,2.90]	  
>HS	   	   	   	   0.95	  
	   	   	   	   [0.41,2.20]	  
Employed	   	   	   	   2.46**	  
	   	   	   	   [1.38,4.39]	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  Outcome	  is	  dichotomized	  as	  self-‐reported	  fast	  food	  consumption	  often	  or	  every	  day,	  versus	  sometimes	  or	  
never.	  The	  total	  variance	  explained	  in	  the	  dependent	  variable	  is	  fixed	  in	  Models	  1	  to	  3	  using	  the	  method	  
recommended	  by	  Breen	  and	  colleagues	  (2011);	  this	  allows	  for	  comparison	  of	  coefficients	  across	  logistic	  regression	  
models.	   	  
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Table	  8.5:	  Logistic	  Regression	  of	  'Frequent'	  Meal	  Preparation	  Among	  East	  L.A.	  Residents,	  n=508	  
	   (1)	   (2)	   (3)	   (4)	  
	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	   OR	  (SE)	  
Acculturation	   	   	   	   	  
Spanish	  Only	   Ref.	   Ref.	   Ref.	   Ref.	  
Mostly	  Spanish	   1.42	   1.13	   1.13	   1.15	  
	   [0.80,2.51]	   [0.62,2.07]	   [0.62,2.07]	   [0.62,2.14]	  
Both	   0.46**	   0.57	   0.56	   0.61	  
	   [0.25,0.82]	   [0.32,1.04]	   [0.30,1.06]	   [0.32,1.15]	  
Mostly	  English	   0.26***	   0.40**	   0.38*	   0.48	  
	   [0.13,0.50]	   [0.20,0.80]	   [0.17,0.88]	   [0.21,1.12]	  
English	  Only	   0.26***	   0.34**	   0.33*	   0.35*	  
	   [0.13,0.52]	   [0.17,0.67]	   [0.14,0.77]	   [0.15,0.82]	  
Age	  (yrs)	   	   1.03***	   1.03***	   1.03**	  
	   	   [1.01,1.05]	   [1.01,1.05]	   [1.01,1.04]	  
Female	   	   0.58*	   0.57*	   0.62	  
	   	   [0.34,0.99]	   [0.33,0.99]	   [0.36,1.09]	  
Marital	  Status	   	   	   	   	  
Never	  Married	   	   Ref.	   Ref.	   Ref.	  
Married	   	   1.14	   1.15	   1.10	  
	   	   [0.67,1.93]	   [0.68,1.95]	   [0.65,1.88]	  
Div/Wid/Sep	   	   0.82	   0.82	   0.83	  
	   	   [0.42,1.60]	   [0.42,1.61]	   [0.42,1.63]	  
Household	  Size	   	   1.11	   1.11	   1.09	  
	   	   [0.97,1.27]	   [0.97,1.27]	   [0.95,1.25]	  
Children	  in	  HH	   	   1.00	   1.00	   1.07	  
	   	   [0.57,1.74]	   [0.57,1.74]	   [0.61,1.87]	  
Mexican	   	   1.01	   1.01	   0.99	  
	   	   [0.55,1.86]	   [0.55,1.86]	   [0.54,1.83]	  
Foreign-‐born	   	   	   0.95	   1.01	  
	   	   	   [0.49,1.83]	   [0.51,1.99]	  
Household	  Income	   	   	   	   	  
$0-‐10,000	   	   	   	   Ref.	  
$10,001-‐30,000	   	   	   	   1.03	  
	   	   	   	   [0.61,1.75]	  
≥$30,000	   	   	   	   0.67	  
	   	   	   	   [0.34,1.34]	  
DK/Ref.	   	   	   	   1.03	  
	   	   	   	   [0.59,1.80]	  
Education	   	   	   	   	  
<HS	   	   	   	   Ref.	  
HS	   	   	   	   1.52	  
	   	   	   	   [0.92,2.54]	  
>HS	   	   	   	   0.74	  
	   	   	   	   [0.37,1.50]	  
Employed	   	   	   	   0.61*	  
	   	   	   	   [0.39,0.96]	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
Note:	  Outcome	  is	  dichotomized	  as	  19	  or	  more	  meals	  prepared	  per	  week,	  versus	  18	  or	  fewer.	  The	  total	  variance	  
explained	  in	  the	  dependent	  variable	  is	  fixed	  in	  Models	  1	  to	  3	  using	  the	  method	  recommended	  by	  Breen	  and	  
colleagues	  (2011);	  this	  allows	  for	  comparison	  of	  coefficients	  across	  logistic	  regression	  models	  
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Chapter 9: Conclusions 

 

Overview of Findings 

 In this study, I used three different approaches to understand patterns in food behaviors 

within the Mexican-origin population in the U.S. In the first study (Chapter 5), I used data from a 

large national survey of the Mexican adult population to examine consumption of food prepared 

outside of the home. The two main findings of the study were that eating out is relatively 

uncommon in Mexico, particularly if compared to the U.S., and that social factors such as 

income, education, and urban versus rural residence have a huge influence on the degree to 

which people eat out. These findings are important for at least two reasons: First, Mexico is 

undergoing economic development, urbanization, and globalization, processes that almost 

certainly affect access, variety, affordability, quality, and marketing of prepared foods. As 

prepared food options increase and more and more Mexicans live in urban food environments, it 

is very likely that eating out will become more prevalent. This will not only affect health 

outcomes in Mexico, but will also probably change the food behavioral patterns of future waves 

of Mexican immigrants to the U.S. The second major finding, that eating out behaviors among 

Mexicans are highly related to income, education, and urban versus rural residence, 

underscores the importance of adjusting for these factors when examining differences in food 

behaviors between more- and less-acculturated Mexican Americans. While most Mexican 

migrants are disproportionately from rural areas and have low levels of income and education, 

most move to urban areas, work to improve their economic conditions, and have offspring with 

much higher levels of education. Given these changes within and across generations, which 

often occur concurrently with acculturation, we might expect at least some increase in eating out 

behaviors in more-acculturated, U.S.-born, and longer-tenured Mexican-origin individuals. 
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 In the second study (Chapter 6), I conducted a secondary analysis of the 2005-2010 

NHANES to examine food behaviors within the Mexican American population. The first objective 

of this study was to understand whether any observed relationship between linguistic 

acculturation and food behaviors was explained by differences in education and income 

between more- and less-acculturated Mexican Americans. I found that more-acculturated 

participants were significantly more likely to have eaten at a restaurant in the two days 

measured via dietary recall, and that about one-quarter of this relationship was explained by 

differences in income and education. My second objective was to use unique questions in the 

NHANES dataset to shed light on why food behaviors might differ between more- and less-

acculturated Mexican Americans. Not only did more-acculturated participants report eating 

prepared foods more often than their less-acculturated counterparts, but this trend was 

remarkably consistent across different types of prepared food (i.e., fast food, sit-down 

restaurants, frozen meals, ready-to-eat meals). Furthermore, I found that this increase in 

prepared food consumption was accompanied with a decrease in home meal preparation, which 

I have argued is likely not a good tradeoff in terms of health impact. When asked why they might 

prefer fast food over homemade meals, more-acculturated participants were much more likely to 

cite the convenience of fast food as a very important reason. Thus, not only did we see a shift 

from homemade meals to convenience foods across linguistic acculturation strata, but 

convenience was cited as a motivator behind this food choice. 

 In the third and fourth studies (Chapters 7 and 8), I used primary data from East L.A. to 

approach these same research questions from a more local perspective. I was able to confirm 

that purchasing and consumption of prepared food increases with linguistic acculturation, while 

home meal preparation decreases. The unique data from East L.A. also allowed me to delve 

deeper into the relationship between linguistic acculturation and food purchasing behaviors. 

Contrary to my hypothesis, I found that more-acculturated East L.A. residents do not shop at 
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more food outlets or different categories of food outlets than their less-acculturated 

counterparts. Almost everyone in the sample did the majority of their food shopping at a 

supermarket, and there was no clear pattern in whether or not they shopped at other types of 

outlets (e.g., corner/grocery store, farmers market, etc.). Interestingly, I did find that the specific 

supermarkets where participants do the majority of their shopping varied with linguistic 

acculturation, despite more- and less-acculturated participants living in the same 

neighborhoods. In particular, the less-acculturated were much more likely to shop at traditionally 

Latino-serving supermarkets, while many of the more-acculturated shopped at places like Food 

4 Less, Ralphs, and Albertsons. Given that the more-acculturated participants were more likely 

to purchase prepared foods from these stores, I believe it would be interesting to examine 

differences in prepared food inventories, prices, and marketing between these different types of 

supermarkets. 

 

Consistency of Findings 

 The findings from the nationally-representative sample of Mexican American participants 

in NHANES differed from those among East L.A. residents in a number of important ways. First, 

the relationship between linguistic acculturation and several food behaviors among East L.A. 

residents were largely the results of differences between the U.S.- and foreign-born, but this 

was not the case for the NHANES sample. Second, education and income explained much of 

the relationship between linguistic acculturation and food behaviors in the NHANES sample, but 

this was not the case in East L.A. While I can only speculate as to the reasons behind these 

discrepancies, I believe that one potential explanation may be the relative homogeneity of the 

East L.A. population relative to the larger and more diverse ‘universe’ of Mexican Americans in 

L.A. County or throughout the U.S. Relative to other parts of the county, East L.A. is a 

ubiquitously poor neighborhood with high rates of crime and gang activity, as well as 
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underperforming schools. About half of participants in our study reported having annual income 

below $15,000, despite median household income in L.A. County of $52,684. Many non-poor 

Mexican Americans in Los Angeles live in other neighborhoods throughout the county, and that 

many East L.A. residents who ascend the socioeconomic ladder probably move out of the areas 

included in our study. As a result, the few high-income and high-education participants in the 

East L.A. data are not representative of the larger populations of Mexican Americans within 

those categories, limiting my ability to accurately identify socioeconomic gradients in health or 

behavioral outcomes. 

 

Limitations 

 This dissertation has a number of important limitations that should be considered when 

evaluating its findings. Among the most serious of these is my measure of acculturation, which 

is measured with language use in both the NHANES data and East L.A. data. In an ideal data 

set, I would be able to examine the relationship between acculturation and food behaviors using 

a multidimensional scale capturing factors such as language, friendship ties, media use, ethnic 

self-identification, and ethnic/cultural attitudes, beliefs, and practices.106, 107 My measure of 

language use, while an improvement over studies that rely solely on proxy measures of 

exposure to and adoption of U.S. culture, such as nativity and time spent in the U.S., may have 

misidentified the true level of acculturation of an unknown number of participants. This limitation 

may be particularly serious in the East L.A. data, where all participants were asked about the 

language spoken in their home, but only those who reported that both English and Spanish 

were spoken in their home were asked a set of follow-up questions related to other dimensions 

of language use. Thus, participants who live with monolingual-Spanish speakers but speak 

English themselves and use it outside of the home may be misclassified as Spanish-only 

speakers. Despite this serious limitation, my observation has been that many data sets that 
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include an ideal measure of acculturation include few or no data regarding food behaviors, and 

those that contain good food behavioral data often lack acculturation measures. Thus, while my 

dissertation studies could certainly be improved upon given an ideal data set, I believe they 

each make a significant contribution to the existing literature. 

 A limitation that is particularly relevant to my first study (Chapter 5) is the fact that the 

Mexican adult population is not representative of the population of Mexicans who have or will 

migrate to the U.S. Given that a disproportionate number of migrants come from a limited 

number of migrant-sending communities, it may not be fair to assume that social gradients 

within the entire Mexican population can provide a glimpse of what would happen if the 

population of Mexican immigrants and their offspring were to become more urban and gain 

higher levels of income and education. As a next step, I would like to conduct further analyses 

to compare whether social gradients in migrant sending communities are similar to those within 

the entire Mexican population, which may help indicate whether or not these comparisons are 

fair.116 

 Another limitation of this study is that I have been unable to examine whether the 

relationship between linguistic acculturation and food is explained by the fact that many 

immigrants grew up in rural areas in Mexico but moved to urban areas in the U.S. A study by 

Riosmena and Massey (2012) found that 40% of Mexicans who immigrated to the U.S. between 

2001 and 2005 were from rural areas with less than 2,500 inhabitants;44 however, data from the 

2007-2011 American Community Survey (ACS) suggest that 92% of Mexican immigrants in the 

U.S. live in urban areas.45 Furthermore, Census data reveal that over half of Mexican 

immigrants live in just ten major urban areas: Los Angeles, Chicago, Dallas, Houston, Riverside, 

Phoenix, San Diego, New York, San Francisco, and Atlanta.127 As a result, immigrants who 

move to the U.S. are not only faced with an entirely new social and cultural context, but many 

are also confronted for the first time with an urban environment. These urban areas likely differ 
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from rural locations of origin in Mexico in terms of access, availability, prices and 

advertisements related to food. Patterns of food purchasing, preparation, and consumption may 

change as immigrants and their offspring become accustomed to these new urban 

environments, a process that would likely happen concurrently with acculturation. My findings 

from the first study (Chapter 5) support this inference, given the strong relationship between 

urban versus rural residence and food behaviors within the Mexican population. I was unable to 

investigate this possibility using the NHANES data, which employs a sampling plan that includes 

a very limited number of geographic contexts, or the East L.A. data, which exclusively includes 

residents of the same urban area. 

 Almost all of the limitations of this dissertation could be overcome with the ideal dataset, 

so I would like to take a few lines to explain what I think that dataset would look like. First, it is 

difficult to understand the impact of exposure to U.S. culture on any outcome using cross 

sectional data. As I have argued, exposure to U.S. culture and adoption of cultural patterns and 

practices are processes that take place at the same time as many other social processes. Using 

cross-sectional data, it is hard to tell whether changes in acculturation precede changes in the 

outcome of interest, and even harder to disentangle acculturation effects from those of any 

number of other social factors that change over time, including educational attainment, income, 

employment status, household composition, social networks, or neighborhoods and their 

effects. In my dissertation, I was able to control for several of these variables at a single point in 

time; however, I was unable to discern how past conditions may have shaped participants’ food 

behaviors, which may be an important source of bias. In an ideal study, I would be able to follow 

a large sample of migrants from Mexico into the U.S., documenting changes in food behaviors, 

multiple dimensions of acculturation, and a host of other social and demographic factors. This 

would allow me to establish temporality and rule out alternative explanations for the relationship 

between acculturation and food behaviors among foreign-born immigrants. I would also be 
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interested in how food behaviors change across generations, so I would supplement my sample 

at various points in time with second-and-higher generations of immigrants. While this would be 

a very expensive and laborious study to conduct, I believe that longitudinal studies among 

Mexican immigrants and Mexican Americans have been and are being conducted (e.g., the 

Mexican Family Life Survey and the Hispanic Community Health Study/Study of Latinos), so it 

may simply be a matter of trying to include good measures of acculturation, food behaviors, and 

other factors that change over time. 

 

Strengths 

 This dissertation also has several important strengths that, I believe, have allowed it to 

make an important contribution to the field. First, I think I have approached the study of 

acculturation and diet from a less ‘outcomes-driven’ perspective than previous researchers. The 

vast majority of empirical studies in this field have assessed the relationship between 

acculturation (or nativity, immigration status, or time spent in the U.S.) and consumption of 

specific foods and nutrients. I consider these nutritional endpoints to be the result of several 

food behaviors that occur slightly further upstream in the causal chain, particularly those related 

to food purchasing and preparation. By examining these nutritional endpoints, other researchers 

have documented the ‘what’ of the relationship between acculturation and diet. By examining a 

wider range of food behaviors, as well as food values and perceived barriers, I have taken a first 

step towards identifying the ‘how’ and ‘why.’ While other authors, particularly Satia-Abouta, have 

conceptualized pathways and mechanisms through which acculturation may affect diet, I believe 

that my dissertation is among the best attempts to date to empirically test these relationships. 

 My ability to test several previously-untested aspects of the relationship between 

acculturation and food behaviors is largely due to the rich and unique data sets to which I had 

access. For example, this is the first study of which I am aware to examine consumption of 
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foods prepared outside of the home within the Mexican population. Furthermore, the Consumer 

Behavior Questionnaire, around which much of Study 2 (Chapter 6) is based, was added to 

NHANES for the first time in 2007-2008, and much of the data were released in the last year. To 

my knowledge, use of these data have been extremely limited and no studies have used the 

data to examine the relationship between acculturation and diet among Mexican Americans or 

other Latinos. The East L.A. Community Survey, which was fielded as part of a large food 

environment intervention, includes an incredible diversity of food purchasing data that have 

enabled me to examine previously-unexplored aspects of food purchasing among Mexican 

Americans. Data related to the specific food stores where participants shop, as well as the food 

items they typically purchase, led to some of my most interesting findings. 

 A strength of this dissertation is that, rather than focusing on the Latino population in 

general or multiple Latino subgroups, I concentrated almost exclusively on Mexican-origin 

populations. As noted by several other researchers,173 Latino subpopulations vary considerably 

based on their country of origin, so it makes little sense to study them as a single monolithic 

group. This is particularly true for studies of acculturation and food behaviors, which arguably 

document a shift in food culture from that of the country of origin. Given that Latinos from 

different countries have entirely different food cultures, it is imperative to disaggregate Latino 

subgroups. 

 A further strength of this dissertation is that I was able to approach similar research 

questions from a variety of different angles, using different data sets collected among multiple 

Mexican or Mexican-origin populations. This broad approach, I believe, has both lent credibility 

to my findings and enabled me to explore more dimensions of the acculturation-food behaviors 

relationship than would be possible with a single data set. An example of this is my use of the 

ENSANUT data, which can be used to examine a broad range of food behaviors among 

Mexicans but has been little used by academics in the U.S. Despite this, there are several 
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reasons why working with Mexican data can be informative to U.S. researchers. Many food 

behaviors are set in childhood or adolescence, so examining behavioral patterns in Mexico can 

help us understand why the 11 million Mexican immigrants in the U.S. eat what they eat. As I 

have argued, I also believe that identifying social patterns in health behaviors among Mexicans 

can help us understand heterogeneity within the Mexican American population. Finally, given 

the globalization and urbanization processes underway in Mexico, tracking changes in food 

behaviors over time may help us to anticipate what may occur among future waves of 

immigrants. 

 

Implications 
 
 
 I believe that the most important finding of my dissertation is that more-acculturated 

Mexican Americans rely more on a wide variety of prepared foods than their less-acculturated 

counterparts, but prepare fewer meals at home. This shift towards ‘convenience foods’ is of 

concern primarily because of a well-documented nutritional gap that results in prepared and 

processed foods being much less healthful than those prepared in the home. Throughout my 

dissertation, I have argued for two main strategies to mitigate the health effects of this shift 

towards convenience foods: First, I believe that the public health community could design 

culturally-appropriate interventions and media campaigns to promote healthy meal preparation 

among Mexican Americans. Second, we could attempt to reduce the aforementioned nutritional 

gap between homemade meals and those prepared elsewhere. At the end of Chapter 8, I 

suggest a range of approaches the public health community might employ to improving the 

healthfulness of processed and prepared foods. I will not rehash that discussion here, but I 

would like to briefly comment on why I think this approach may be an important public health 

strategy over the next several decades.  



 

   

164 

 The results of my dissertation papers suggest that much of the difference in food 

behaviors that separates more-acculturated Mexican Americans from their less-acculturated 

counterparts does not represent ‘dietary acculturation,’ but rather reflects differences by nativity 

or across socioeconomic strata. In other words, food behaviors might not change because of an 

acculturative process that starts when immigrants cross the border, but rather because food 

behaviors are set early in life so people born in Mexico are ingrained with different behavioral 

patterns than those born in the U.S. Additionally, some of the relationship acculturation and food 

behaviors is likely because immigrants often come to the U.S. entrenched in poverty or with low 

levels of education, and thus eat the way that poor and poorly-educated people in Mexico eat. 

Results from Chapter 5 suggest that these groups eat prepared foods extremely rarely, so it 

makes sense that less-acculturated and recently-arrived immigrants might display this tendency 

in the U.S. Later immigrant generations or those who have spent time in the U.S. are often able 

to move up the socioeconomic ladder, which may enable them to pick up the food behaviors of 

the non-poor. Thus, U.S.-born, longer-tenured, and more-acculturated Mexican Americans 

display food behaviors that resemble those of the non-poor in Mexico as well as other U.S. sub-

populations. 

 Regardless of the mechanism, however, the implication is that Mexican Americans who 

have high levels of income, education, and linguistic acculturation demonstrate increased 

reliance on prepared foods. While it might seem reasonable to try to prevent this shift, doing so 

would clearly be difficult. Furthermore, given the processes of globalization and urbanization 

underway in Mexico, it seems plausible and even likely that future waves of immigrants will 

arrive in the U.S. with a greater proclivity towards prepared foods than those who have come 

here in the past. Improving the availability, affordability, quality, taste, attractiveness, and 

marketing of healthy prepared foods would not only be relevant for more-acculturated Mexican 

Americans, therefore, but would also likely benefit future waves of Mexican immigrants. 
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Frequent consumption of prepared food among other U.S. subpopulations (e.g., Whites and 

Blacks) also means that the impact of this strategy would reach beyond Mexican Americans.  

 An additional, albeit completely anecdotal, observation is that concentrating on healthy 

prepared food options would capitalize on trends that already seem to be taking place. 

Supermarket chains like Trader Joes that sell healthy meals that are frozen or ready-to-eat 

seem to be having success, and some fast food chains seem to be expanding their healthy 

menu options and making these items an increasingly central part of their advertising strategies 

(e.g., the ‘Cantina Bell’ and ‘Fresco’ menus at Taco Bell). Similarly, large government agencies 

such as the Los Angeles County Department of Public Health have embarked on ambitious 

programs to improve access to healthy snacks and drinks in vending machines as well as 

incentivize restaurants to offer healthy menu choices. The Los Angeles Unified School District, 

one of the largest school districts in the nation, is in the midst of revising its school lunch menus 

to include more healthy, locally-sourced options. These types of efforts, whether implemented 

by public health or other actors, should be supported with adequate resources and 

complemented by culturally-tailored media campaigns to increase awareness of the importance 

of making healthy choices when eating outside of the home. 

 

Final Thoughts 

 My dissertation research and broader interests primarily concern Mexican Americans 

and other Latino populations; however, I feel it is important to recognize that Latinos face many 

of the same issues, challenges, and opportunities encountered by other racial/ethnic groups in 

the U.S. Whites, Blacks, Asians, Native Americans, and others are also affected by the myriad 

behavioral, environmental, and policy factors that affect what people eat and, ultimately, their 

risk of becoming obese and getting other diet-related chronic diseases. I approach food and 

nutrition research from the perspective of a Latino health researcher, but the truth is that we 
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have stacked the deck against healthy eating in this country to such an extent that all 

populations are affected. Everywhere I look, including in supermarkets, the unhealthy choices 

far outnumber the healthy ones and are often cheaper, better-packaged, and more addicting. 

Finding lasting solutions to this monumental societal problem will not only require using a 

culturally-tailored approach targeted towards specific segments of the population, but also 

wholesale changes to our national food policy, the food industry, and how we collectively think 

about what we eat. 
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Appendix 1: Additional Regression Models from Chapter 6 
 
 
Table	  A1.1:	  Logistic	  Regression	  Model	  Predicting	  the	  Odds	  of	  Eating	  Fast	  Food	  or	  Restaurant	  Food	  within	  the	  
Previous	  Two	  Days	  Among	  Mexican-‐Origin	  Adults	  in	  the	  2005-‐2010	  NHANES,	  n=2,572	  
	   Original	  Model	   Alternative	  Model	  
	   OR	   SE	   OR	   SE	  
Acculturation	   	   	   	   	  
Only	  Span.	   Ref.	   	   Ref.	   	  
Mostly	  Span.	   1.277	   (0.224)	   1.255	   (0.226)	  
Both	  Equally	   1.981**	   (0.412)	   1.823**	   (0.404)	  
Mostly	  Eng.	   2.604***	   (0.615)	   2.417**	   (0.618)	  
Only	  Eng.	   1.636*	   (0.377)	   1.507	   (0.345)	  
Male	   1.138	   (0.122)	   1.147	   (0.125)	  
Age	   0.981***	   (0.00433)	   0.978***	   (0.00452)	  
Marital	  Status	   	   	   	   	  
Married/Cohabiting	   Ref.	   	   Ref.	   	  
Never	  Married	   1.300	   (0.231)	   1.316	   (0.245)	  
Div./Wid./Sep.	   1.205	   (0.190)	   1.249	   (0.204)	  
Education	   	   	   	   	  
<9th	  Grade	   Ref.	   	   Ref.	   	  
Some	  HS	   1.234	   (0.219)	   1.225	   (0.224)	  
HS	  Grad	   1.319	   (0.240)	   1.299	   (0.238)	  
Some	  College/AA	   2.048**	   (0.426)	   2.047**	   (0.433)	  
College	  Grad	   0.987	   (0.305)	   0.974	   (0.294)	  
Family	  Income	  (%	  FPL)	   1.123*	   (0.0643)	   1.120	   (0.0645)	  
Foreign-‐born	   0.835	   (0.137)	   	   	  
Nativity	  &	  Time	  in	  U.S.	   	   	   	   	  
U.S.-‐born	   	   	   Ref.	   	  
≥20	  yrs	   	   	   0.972	   (0.176)	  
10-‐19	  yrs	   	   	   0.722	   (0.160)	  
5-‐9	  yrs	   	   	   0.660	   (0.151)	  
0-‐4	  yrs	   	   	   0.750	   (0.200)	  
Note:	  Original	  model	  is	  from	  Table	  6.6	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Table	  A1.2:	  Linear	  Regression	  Model	  Predicting	  the	  Square	  Root	  of	  Calories	  Consumed	  Per	  Day	  Among	  Mexican-‐
Origin	  Adults	  who	  ate	  at	  Fast	  Food	  or	  Sit-‐Down	  Restaurants	  in	  the	  Previous	  Two	  Days,	  2005-‐2010	  NHANES	  
(n=1,507)	  
	   Original	  Model	   Alternative	  Model	  
	   b	   SE	   b	   SE	  
Acculturation	   	   	   	   	  
Only	  Span.	   Ref.	   	   Ref.	   	  
Mostly	  Span.	   0.681	   (1.093)	   0.740	   (1.050)	  
Both	  Equally	   1.266	   (1.277)	   1.508	   (1.329)	  
Mostly	  Eng.	   -‐0.394	   (1.374)	   -‐0.400	   (1.518)	  
Only	  Eng.	   0.0368	   (1.664)	   0.0801	   (1.805)	  
Male	   3.699***	   (0.563)	   3.598***	   (0.565)	  
Age	   -‐0.162***	   (0.0243)	   -‐0.167***	   (0.0258)	  
Marital	  Status	   	   	   	   	  
Married/Cohabiting	   Ref.	   	   Ref.	   	  
Never	  Married	   1.542	   (0.930)	   1.552	   (0.914)	  
Div./Wid./Sep.	   1.234	   (0.666)	   1.447*	   (0.613)	  
Education	   	   	   	   	  
<9th	  Grade	   Ref.	   	   Ref.	   	  
Some	  HS	   0.598	   (1.070)	   0.476	   (1.074)	  
HS	  Grad	   0.268	   (0.995)	   0.339	   (0.971)	  
Some	  College/AA	   1.160	   (1.022)	   1.128	   (1.008)	  
College	  Grad	   -‐0.715	   (1.178)	   -‐0.716	   (1.193)	  
Family	  Income	  (%	  FPL)	   0.404	   (0.259)	   0.384	   (0.262)	  
Foreign-‐born	   -‐2.430*	   (1.011)	   	   	  
Nativity	  &	  Time	  in	  U.S.	   	   	   	   	  
U.S.-‐born	   	   	   Ref.	   	  
≥20	  yrs	   	   	   -‐2.108*	   (0.980)	  
10-‐19	  yrs	   	   	   -‐3.426*	   (1.354)	  
5-‐9	  yrs	   	   	   -‐1.719	   (1.492)	  
0-‐4	  yrs	   	   	   -‐2.208	   (1.829)	  
Note:	  Original	  model	  is	  from	  Table	  6.7	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Appendix 2: Additional Regression Models from Chapter 7 
 
 
Table	  A2.1:	  Alternative	  Logistic	  Regression	  Models	  Predicting	  Purchasing	  of	  Prepared	  Foods	  at	  Participants'	  
'Usual'	  Store	  
	   Original	  Model	   Alternative	  1	   Alternative	  2	  
	   OR	   95%	  CI	   OR	   95%	  CI	   OR	   95%	  CI	  
Acculturation	   	   	   	   	   	   	  
Spanish	  Only	   Ref.	   	   Ref.	   	   Ref.	   	  
Mostly	  Spanish	   1.10	   [0.40,3.04]	   1.07	   [0.39,2.98]	   1.01	   [0.36,2.85]	  
Both	   1.62	   [0.69,3.78]	   1.59	   [0.68,3.73]	   1.84	   [0.75,4.49]	  
Mostly	  English	   1.10	   [0.41,2.95]	   0.95	   [0.34,2.62]	   1.22	   [0.42,3.54]	  
English	  Only	   3.07*	   [1.23,7.70]	   2.95*	   [1.09,7.98]	   3.28*	   [1.16,9.26]	  
Age	   1.00	   [0.98,1.02]	   1.00	   [0.97,1.02]	   1.00	   [0.98,1.03]	  
Female	   1.30	   [0.71,2.39]	   1.20	   [0.63,2.28]	   1.18	   [0.62,2.25]	  
Marital	  Status	   	   	   	   	   	   	  
Never	  Married	   Ref.	   	   Ref.	   	   Ref.	   	  
Married	   1.19	   [0.61,2.35]	   1.24	   [0.62,2.48]	   1.19	   [0.59,2.39]	  
Div/Wid/Sep	   1.47	   [0.64,3.38]	   1.64	   [0.70,3.87]	   1.56	   [0.66,3.69]	  
Household	  Size	   0.94	   [0.79,1.13]	   0.94	   [0.78,1.13]	   0.95	   [0.80,1.13]	  
Children	  in	  HH	   1.49	   [0.74,3.01]	   1.52	   [0.74,3.14]	   1.52	   [0.74,3.12]	  
Mexican	   0.73	   [0.35,1.55]	   0.68	   [0.31,1.48]	   0.80	   [0.37,1.74]	  
Household	  Income	   	   	   	   	   	   	  
$0-‐10,000	   Ref.	   	   Ref.	   	   Ref.	   	  
$10,001-‐30,000	   0.66	   [0.31,1.37]	   0.76	   [0.36,1.62]	   0.75	   [0.35,1.59]	  
≥$30,000	   1.40	   [0.66,2.99]	   1.60	   [0.72,3.55]	   1.56	   [0.70,3.46]	  
DK/Ref.	   1.01	   [0.48,2.16]	   1.17	   [0.54,2.55]	   1.16	   [0.53,2.53]	  
Educational	  Attainment	   	   	   	   	   	   	  
<HS	   Ref.	   	   Ref.	   	   Ref.	   	  
HS	   0.68	   [0.33,1.39]	   0.65	   [0.31,1.37]	   0.67	   [0.32,1.40]	  
>HS	   1.57	   [0.74,3.31]	   1.44	   [0.65,3.18]	   1.50	   [0.68,3.29]	  
Employed	   1.08	   [0.61,1.91]	   0.98	   [0.55,1.76]	   1.02	   [0.57,1.84]	  
Foreign-‐born	   0.62	   [0.29,1.35]	   	   	   	   	  
Immigrant	  Generation	   	   	   	   	   	   	  
1st	  Gen	  (FB)	   	   	   Ref.	   	   	   	  
2nd	  Gen	   	   	   1.52	   [0.67,3.44]	   	   	  
3rd	  Gen	   	   	   3.01*	   [1.02,8.87]	   	   	  
4+	  Gen	   	   	   1.09	   [0.27,4.40]	   	   	  
Generation	  &	  Time	  in	  U.S.	   	   	   	   	   	   	  
3+	  Gen	   	   	   	   	   Ref.	   	  
2nd	  Gen	   	   	   	   	   0.73	   [0.32,1.68]	  
FB,	  >20	  yrs	   	   	   	   	   0.42	   [0.15,1.19]	  
FB,	  11-‐20	  yrs	   	   	   	   	   0.45	   [0.11,1.79]	  
FB,	  0-‐10	  yrs	   	   	   	   	   1.29	   [0.33,5.02]	  
N	   505	   	   494	   	   494	   	  
Note:	  Original	  model	  is	  from	  Table	  7.5	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Table	  A2.2:	  Alternative	  Logistic	  Regression	  Models	  Predicting	  Purchasing	  of	  Frozen	  Meals	  at	  Participants'	  'Usual'	  
Store	  
	   Original	  Model	   Alternative	  1	   Alternative	  2	  
	   OR	   95%	  CI	   OR	   95%	  CI	   OR	   95%	  CI	  
Acculturation	   	   	   	   	   	   	  
Spanish	  Only	   Ref.	   	   Ref.	   	   Ref.	   	  
Mostly	  Spanish	   0.97	   [0.52,1.83]	   0.95	   [0.51,1.79]	   0.96	   [0.51,1.80]	  
Both	   0.80	   [0.43,1.47]	   0.81	   [0.44,1.49]	   0.79	   [0.43,1.48]	  
Mostly	  English	   0.55	   [0.26,1.14]	   0.55	   [0.26,1.16]	   0.54	   [0.25,1.15]	  
English	  Only	   0.86	   [0.41,1.80]	   0.59	   [0.26,1.34]	   0.61	   [0.27,1.40]	  
Age	   1.00	   [0.99,1.02]	   1.00	   [0.99,1.02]	   1.00	   [0.99,1.02]	  
Female	   1.85*	   [1.15,2.98]	   1.88*	   [1.16,3.06]	   1.91**	   [1.17,3.11]	  
Marital	  Status	   	   	   	   	   	   	  
Never	  Married	   Ref.	   	   Ref.	   	   Ref.	   	  
Married	   1.26	   [0.77,2.06]	   1.29	   [0.78,2.13]	   1.28	   [0.77,2.11]	  
Div/Wid/Sep	   1.06	   [0.57,1.98]	   1.04	   [0.55,1.97]	   1.04	   [0.55,1.96]	  
Household	  Size	   1.13	   [0.99,1.28]	   1.13	   [0.99,1.28]	   1.12	   [0.98,1.27]	  
Children	  in	  HH	   1.40	   [0.84,2.32]	   1.46	   [0.87,2.44]	   1.50	   [0.90,2.51]	  
Mexican	   0.78	   [0.44,1.37]	   0.85	   [0.48,1.52]	   0.83	   [0.47,1.48]	  
Household	  Income	   	   	   	   	   	   	  
$0-‐10,000	   Ref.	   	   Ref.	   	   Ref.	   	  
$10,001-‐30,000	   0.62	   [0.38,1.03]	   0.62	   [0.37,1.03]	   0.63	   [0.38,1.05]	  
≥$30,000	   0.40**	   [0.22,0.74]	   0.43**	   [0.23,0.80]	   0.44**	   [0.24,0.82]	  
DK/Ref.	   0.55*	   [0.32,0.95]	   0.57*	   [0.32,0.99]	   0.58	   [0.33,1.01]	  
Educational	  Attainment	   	   	   	   	   	   	  
<HS	   Ref.	   	   Ref.	   	   Ref.	   	  
HS	   1.28	   [0.79,2.08]	   1.26	   [0.77,2.06]	   1.26	   [0.76,2.06]	  
>HS	   1.72	   [0.95,3.13]	   1.78	   [0.96,3.30]	   1.73	   [0.93,3.20]	  
Employed	   0.95	   [0.63,1.44]	   0.95	   [0.62,1.44]	   0.94	   [0.62,1.44]	  
Foreign-‐born	   0.28***	   [0.15,0.52]	   	   	   	   	  
Immigrant	  Generation	   	   	   	   	   	   	  
1st	  Gen	  (FB)	   	   	   Ref.	   	   	   	  
2nd	  Gen	   	   	   3.10***	   [1.65,5.82]	   	   	  
3rd	  Gen	   	   	   5.08***	   [2.00,12.91]	   	   	  
4+	  Gen	   	   	   10.47***	   [2.95,37.24]	   	   	  
Generation	  &	  Time	  in	  U.S.	   	   	   	   	   	   	  
3+	  Gen	   	   	   	   	   Ref.	   	  
2nd	  Gen	   	   	   	   	   0.48	   [0.23,1.03]	  
FB,	  >20	  yrs	   	   	   	   	   0.16***	   [0.07,0.39]	  
FB,	  11-‐20	  yrs	   	   	   	   	   0.14***	   [0.05,0.40]	  
FB,	  0-‐10	  yrs	   	   	   	   	   0.17**	   [0.05,0.50]	  
N	   511	   	   500	   	   500	   	  
Note:	  Original	  model	  is	  from	  Table	  7.6	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Table	  A2.3:	  Alternative	  Logistic	  Regression	  Models	  Predicting	  Whether	  Participants	  Purchase	  Prepared	  Foods	  at	  
Supermarket	  Delis	  
	   Original	  Model	   Alternative	  1	   Alternative	  2	  
	   OR	   95%	  CI	   OR	   OR	   95%	  CI	   OR	  
Acculturation	   	   	   	   	   	   	  
Spanish	  Only	   Ref.	   	   Ref.	   	   Ref.	   	  
Mostly	  Spanish	   1.11	   [0.52,2.37]	   1.12	   [0.53,2.41]	   1.12	   [0.52,2.39]	  
Both	   0.75	   [0.35,1.58]	   0.75	   [0.36,1.59]	   0.78	   [0.36,1.67]	  
Mostly	  English	   1.02	   [0.45,2.27]	   0.94	   [0.41,2.14]	   0.99	   [0.42,2.30]	  
English	  Only	   1.13	   [0.50,2.53]	   0.93	   [0.38,2.30]	   0.91	   [0.36,2.25]	  
Age	   1.02*	   [1.00,1.04]	   1.01	   [0.99,1.03]	   1.02	   [1.00,1.03]	  
Female	   0.85	   [0.49,1.47]	   0.83	   [0.47,1.47]	   0.82	   [0.47,1.44]	  
Marital	  Status	   	   	   	   	   	   	  
Never	  Married	   Ref.	   	   Ref.	   	   Ref.	   	  
Married	   0.76	   [0.45,1.31]	   0.81	   [0.47,1.40]	   0.82	   [0.47,1.42]	  
Div/Wid/Sep	   0.47*	   [0.22,0.97]	   0.51	   [0.24,1.08]	   0.51	   [0.24,1.08]	  
Household	  Size	   0.93	   [0.80,1.08]	   0.91	   [0.78,1.06]	   0.92	   [0.79,1.07]	  
Children	  in	  HH	   1.90*	   [1.05,3.45]	   2.00*	   [1.09,3.68]	   1.91*	   [1.04,3.50]	  
Mexican	   0.86	   [0.45,1.63]	   0.83	   [0.43,1.61]	   0.85	   [0.44,1.64]	  
Household	  Income	   	   	   	   	   	   	  
$0-‐10,000	   Ref.	   	   Ref.	   	   Ref.	   	  
$10,001-‐30,000	   0.67	   [0.37,1.23]	   0.67	   [0.36,1.24]	   0.65	   [0.35,1.21]	  
≥$30,000	   0.92	   [0.48,1.78]	   0.98	   [0.50,1.92]	   0.96	   [0.49,1.88]	  
DK/Ref.	   1.02	   [0.55,1.90]	   1.04	   [0.55,1.96]	   0.99	   [0.53,1.87]	  
Educational	  Attainment	   	   	   	   	   	   	  
<HS	   Ref.	   	   Ref.	   	   Ref.	   	  
HS	   1.23	   [0.69,2.20]	   1.10	   [0.61,2.00]	   1.09	   [0.60,1.97]	  
>HS	   2.06*	   [1.07,3.99]	   1.77	   [0.89,3.52]	   1.84	   [0.93,3.66]	  
Employed	   1.41	   [0.88,2.27]	   1.37	   [0.84,2.21]	   1.33	   [0.82,2.17]	  
Foreign-‐born	   0.47*	   [0.24,0.93]	   	   	   	   	  
Immigrant	  Generation	   	   	   	   	   	   	  
1st	  Gen	  (FB)	   	   	   Ref.	   	   	   	  
2nd	  Gen	   	   	   2.01	   [0.99,4.11]	   	   	  
3rd	  Gen	   	   	   3.85**	   [1.45,10.21]	   	   	  
4+	  Gen	   	   	   2.08	   [0.60,7.15]	   	   	  
Generation	  &	  Time	  in	  U.S.	   	   	   	   	   	   	  
3+	  Gen	   	   	   	   	   Ref.	   	  
2nd	  Gen	   	   	   	   	   0.64	   [0.30,1.38]	  
FB,	  >20	  yrs	   	   	   	   	   0.30**	   [0.12,0.75]	  
FB,	  11-‐20	  yrs	   	   	   	   	   0.46	   [0.16,1.37]	  
FB,	  0-‐10	  yrs	   	   	   	   	   0.22*	   [0.06,0.85]	  
N	   511	   	   500	   	   500	   	  
Note:	  Original	  model	  is	  from	  Table	  7.7	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Appendix 3: Additional Regression Models from Chapter 8 
 
 
 
Table	  A3.1:	  Alternative	  Linear	  Regression	  Models	  of	  Fruit	  and	  Vegetable	  Variety	  Among	  East	  L.A.	  Residents	  
	   Original	  Model	   Alternative	  1	   Alternative	  2	  
	   b	   95%	  CI	   b	   95%	  CI	   b	   95%	  CI	  
Acculturation	   	   	   	   	   	   	  
Spanish	  Only	   Ref.	   	   Ref.	   	   Ref.	   	  
Mostly	  Spanish	   0.02	   [-‐0.76,0.81]	   0.08	   [-‐0.70,0.87]	   0.08	   [-‐0.71,0.86]	  
Both	   0.32	   [-‐0.42,1.07]	   0.34	   [-‐0.41,1.08]	   0.41	   [-‐0.36,1.17]	  
Mostly	  English	   0.07	   [-‐0.83,0.97]	   0.11	   [-‐0.80,1.02]	   0.21	   [-‐0.72,1.15]	  
English	  Only	   -‐0.34	   [-‐1.26,0.57]	   -‐0.28	   [-‐1.29,0.73]	   -‐0.28	   [-‐1.30,0.74]	  
Age	   0.01	   [-‐0.01,0.03]	   0.01	   [-‐0.01,0.03]	   0.01	   [-‐0.01,0.03]	  
Female	   -‐0.48	   [-‐1.07,0.12]	   -‐0.38	   [-‐0.99,0.22]	   -‐0.40	   [-‐1.01,0.21]	  
Marital	  Status	   	   	   	   	   	   	  
Never	  Married	   Ref.	   	   Ref.	   	   Ref.	   	  
Married	   0.32	   [-‐0.29,0.92]	   0.24	   [-‐0.37,0.85]	   0.24	   [-‐0.38,0.85]	  
Div/Wid/Sep	   0.23	   [-‐0.54,1.00]	   0.25	   [-‐0.53,1.02]	   0.23	   [-‐0.55,1.00]	  
Household	  Size	   -‐0.03	   [-‐0.19,0.13]	   -‐0.05	   [-‐0.21,0.11]	   -‐0.04	   [-‐0.20,0.12]	  
Children	  in	  HH	   0.15	   [-‐0.48,0.78]	   0.17	   [-‐0.47,0.81]	   0.13	   [-‐0.50,0.77]	  
Mexican	   -‐0.20	   [-‐0.91,0.51]	   -‐0.27	   [-‐0.99,0.45]	   -‐0.22	   [-‐0.94,0.51]	  
Household	  Income	   	   	   	   	   	   	  
$0-‐10,000	   Ref.	   	   Ref.	   	   Ref.	   	  
$10,001-‐30,000	   0.32	   [-‐0.31,0.95]	   0.26	   [-‐0.38,0.89]	   0.24	   [-‐0.39,0.88]	  
≥$30,000	   0.53	   [-‐0.22,1.29]	   0.45	   [-‐0.31,1.21]	   0.44	   [-‐0.33,1.20]	  
DK/Ref.	   0.06	   [-‐0.61,0.74]	   0.07	   [-‐0.61,0.76]	   0.05	   [-‐0.64,0.73]	  
Educational	  Attainment	   	   	   	   	   	   	  
<HS	   Ref.	   	   Ref.	   	   Ref.	   	  
HS	   -‐0.03	   [-‐0.64,0.58]	   0.01	   [-‐0.61,0.63]	   0.01	   [-‐0.61,0.63]	  
>HS	   -‐0.38	   [-‐1.13,0.37]	   -‐0.38	   [-‐1.15,0.39]	   -‐0.34	   [-‐1.11,0.43]	  
Employed	   -‐0.02	   [-‐0.54,0.49]	   -‐0.01	   [-‐0.53,0.51]	   -‐0.02	   [-‐0.54,0.50]	  
Foreign-‐born	   0.99**	   [0.24,1.73]	   	   	   	   	  
Immigrant	  Generation	   	   	   	   	   	   	  
1st	  Gen	  (FB)	   	   	   Ref.	   	   	   	  
2nd	  Gen	   	   	   -‐1.05**	   [-‐1.83,-‐0.28]	   	   	  
3rd	  Gen	   	   	   -‐0.80	   [-‐1.95,0.35]	   	   	  
4+	  Gen	   	   	   -‐1.71*	   [-‐3.13,-‐0.29]	   	   	  
Generation	  &	  Time	  in	  U.S.	   	   	   	   	   	   	  
3+	  Gen	   	   	   	   	   Ref.	   	  
2nd	  Gen	   	   	   	   	   0.08	   [-‐0.85,1.02]	  
FB,	  >20	  yrs	   	   	   	   	   1.04	   [-‐0.02,2.10]	  
FB,	  11-‐20	  yrs	   	   	   	   	   1.41*	   [0.17,2.66]	  
FB,	  0-‐10	  yrs	   	   	   	   	   1.24	   [-‐0.13,2.62]	  
N	   511	   	   500	   	   500	   	  
Note:	  Original	  model	  is	  from	  Table	  8.3	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Table	  A3.2:	  Alternative	  Logistic	  Regression	  Models	  of	  Fast	  Food	  Consumption	  Among	  East	  L.A.	  Residents	  
	   Original	  Model	   Alternative	  1	   Alternative	  2	  
	   OR	   95%	  CI	   OR	   95%	  CI	   OR	   95%	  CI	  
Acculturation	   	   	   	   	   	   	  
Spanish	  Only	   Ref.	   	   Ref.	   	   Ref.	   	  
Mostly	  Spanish	   0.92	   [0.27,3.07]	   0.91	   [0.27,3.05]	   0.90	   [0.26,3.06]	  
Both	   1.19	   [0.50,2.81]	   1.16	   [0.48,2.80]	   1.19	   [0.48,2.93]	  
Mostly	  English	   1.06	   [0.43,2.60]	   0.90	   [0.36,2.27]	   0.93	   [0.36,2.43]	  
English	  Only	   1.50	   [0.59,3.80]	   1.25	   [0.43,3.67]	   1.38	   [0.47,4.07]	  
Age	   0.97**	   [0.95,0.99]	   0.97*	   [0.95,0.99]	   0.97*	   [0.95,1.00]	  
Female	   2.23**	   [1.25,3.97]	   2.41**	   [1.31,4.40]	   2.49**	   [1.36,4.57]	  
Marital	  Status	   	   	   	   	   	   	  
Never	  Married	   Ref.	   	   Ref.	   	   Ref.	   	  
Married	   0.42**	   [0.22,0.79]	   0.43*	   [0.22,0.82]	   0.40**	   [0.21,0.78]	  
Div/Wid/Sep	   0.71	   [0.32,1.60]	   0.61	   [0.26,1.41]	   0.58	   [0.25,1.37]	  
Household	  Size	   0.95	   [0.79,1.14]	   0.97	   [0.81,1.17]	   0.96	   [0.79,1.15]	  
Children	  in	  HH	   1.04	   [0.52,2.06]	   0.99	   [0.49,2.00]	   1.11	   [0.55,2.25]	  
Mexican	   0.68	   [0.32,1.42]	   0.67	   [0.31,1.44]	   0.65	   [0.31,1.38]	  
Household	  Income	   	   	   	   	   	   	  
$0-‐10,000	   Ref.	   	   Ref.	   	   Ref.	   	  
$10,001-‐30,000	   0.60	   [0.29,1.23]	   0.56	   [0.27,1.17]	   0.58	   [0.28,1.21]	  
≥$30,000	   0.69	   [0.32,1.50]	   0.63	   [0.28,1.40]	   0.63	   [0.28,1.41]	  
DK/Ref.	   0.37*	   [0.15,0.87]	   0.26**	   [0.10,0.66]	   0.28**	   [0.11,0.71]	  
Educational	  Attainment	   	   	   	   	   	   	  
<HS	   Ref.	   	   Ref.	   	   Ref.	   	  
HS	   1.40	   [0.67,2.90]	   1.44	   [0.67,3.08]	   1.47	   [0.68,3.13]	  
>HS	   0.95	   [0.41,2.20]	   1.05	   [0.43,2.54]	   1.02	   [0.43,2.46]	  
Employed	   2.46**	   [1.38,4.39]	   2.45**	   [1.35,4.47]	   2.48**	   [1.36,4.52]	  
Foreign-‐born	   0.34**	   [0.15,0.75]	   	   	   	   	  
Immigrant	  Generation	   	   	   	   	   	   	  
1st	  Gen	  (FB)	   	   	   Ref.	   	   	   	  
2nd	  Gen	   	   	   3.09**	   [1.33,7.14]	   	   	  
3rd	  Gen	   	   	   2.48	   [0.74,8.28]	   	   	  
4+	  Gen	   	   	   6.04**	   [1.56,23.39]	   	   	  
Generation	  &	  Time	  in	  U.S.	   	   	   	   	   	   	  
3+	  Gen	   	   	   	   	   Ref.	   	  
2nd	  Gen	   	   	   	   	   0.89	   [0.37,2.15]	  
FB,	  >20	  yrs	   	   	   	   	   0.28*	   [0.09,0.87]	  
FB,	  11-‐20	  yrs	   	   	   	   	   0.21*	   [0.05,0.85]	  
FB,	  0-‐10	  yrs	   	   	   	   	   0.56	   [0.14,2.32]	  
N	   511	   	   500	   	   500	   	  
Note:	  Original	  model	  is	  from	  Table	  8.4	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Table	  A3.3:	  Alternative	  Logistic	  Regression	  Models	  of	  'Frequent'	  Meal	  Preparation	  Among	  East	  L.A.	  Residents	  
	   Original	  Model	   Alternative	  1	   Alternative	  2	  
	   OR	   95%	  CI	   OR	   95%	  CI	   OR	   95%	  CI	  
Acculturation	   	   	   	   	   	   	  
Spanish	  Only	   Ref.	   	   Ref.	   	   Ref.	   	  
Mostly	  Spanish	   1.15	   [0.62,2.14]	   1.15	   [0.62,2.14]	   1.15	   [0.62,2.13]	  
Both	   0.61	   [0.32,1.15]	   0.65	   [0.34,1.23]	   0.66	   [0.34,1.27]	  
Mostly	  English	   0.48	   [0.21,1.12]	   0.52	   [0.22,1.24]	   0.54	   [0.22,1.32]	  
English	  Only	   0.35*	   [0.15,0.82]	   0.31*	   [0.12,0.83]	   0.34*	   [0.13,0.90]	  
Age	   1.03**	   [1.01,1.04]	   1.03**	   [1.01,1.05]	   1.03**	   [1.01,1.05]	  
Female	   0.62	   [0.36,1.09]	   0.58	   [0.32,1.03]	   0.59	   [0.33,1.05]	  
Marital	  Status	   	   	   	   	   	   	  
Never	  Married	   Ref.	   	   Ref.	   	   Ref.	   	  
Married	   1.10	   [0.65,1.88]	   1.09	   [0.63,1.88]	   1.08	   [0.63,1.86]	  
Div/Wid/Sep	   0.83	   [0.42,1.63]	   0.80	   [0.40,1.60]	   0.80	   [0.40,1.59]	  
Household	  Size	   1.09	   [0.95,1.25]	   1.10	   [0.95,1.26]	   1.09	   [0.95,1.26]	  
Children	  in	  HH	   1.07	   [0.61,1.87]	   1.04	   [0.59,1.84]	   1.07	   [0.60,1.89]	  
Mexican	   0.99	   [0.54,1.83]	   1.01	   [0.54,1.89]	   1.01	   [0.54,1.90]	  
Household	  Income	   	   	   	   	   	   	  
$0-‐10,000	   Ref.	   	   Ref.	   	   Ref.	   	  
$10,001-‐30,000	   1.03	   [0.61,1.75]	   1.06	   [0.62,1.82]	   1.08	   [0.63,1.85]	  
≥$30,000	   0.67	   [0.34,1.34]	   0.65	   [0.32,1.33]	   0.67	   [0.33,1.37]	  
DK/Ref.	   1.03	   [0.59,1.80]	   1.04	   [0.59,1.84]	   1.08	   [0.61,1.90]	  
Educational	  Attainment	   	   	   	   	   	   	  
<HS	   Ref.	   	   Ref.	   	   Ref.	   	  
HS	   1.52	   [0.92,2.54]	   1.65	   [0.98,2.79]	   1.62	   [0.96,2.74]	  
>HS	   0.74	   [0.37,1.50]	   0.66	   [0.31,1.40]	   0.64	   [0.30,1.35]	  
Employed	   0.61*	   [0.39,0.96]	   0.65	   [0.41,1.02]	   0.66	   [0.42,1.04]	  
Foreign-‐born	   1.01	   [0.51,1.99]	   	   	   	   	  
Immigrant	  Generation	   	   	   	   	   	   	  
1st	  Gen	  (FB)	   	   	   Ref.	   	   	   	  
2nd	  Gen	   	   	   0.91	   [0.44,1.87]	   	   	  
3rd	  Gen	   	   	   0.59	   [0.18,1.91]	   	   	  
4+	  Gen	   	   	   1.65	   [0.44,6.21]	   	   	  
Generation	  &	  Time	  in	  U.S.	   	   	   	   	   	   	  
3+	  Gen	   	   	   	   	   Ref.	   	  
2nd	  Gen	   	   	   	   	   1.06	   [0.41,2.73]	  
FB,	  >20	  yrs	   	   	   	   	   1.16	   [0.42,3.20]	  
FB,	  11-‐20	  yrs	   	   	   	   	   1.23	   [0.39,3.90]	  
FB,	  0-‐10	  yrs	   	   	   	   	   1.43	   [0.41,5.01]	  
N	   508	   	   497	   	   497	   	  
Note:	  Original	  model	  is	  from	  Table	  8.5	  
*	  p	  <	  0.05,	  **	  p	  <	  0.01,	  ***	  p	  <	  0.001	  
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Appendix 4: ENSANUT Questionnaires 
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Appendix 5: NHANES 2007-2008 Questionnaires 
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Appendix 6: Select Pages of the East L.A. Community Survey Questionnaire 
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