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Abstract 

Research has established that dietary quality among Asian immigrants declined 

after immigrating to the United States, indicated by decreasing intake of healthy food and 

increasing intake of unhealthy food. There is a need for a broader investigation for the 

interactive influence of acculturation, sociodemographic and environmental factors on 

dietary intake among this population.  

Guided by the Operant Theory of Acculturation, and the Dietary Acculturation 

Theory, the present study examined the following research questions to address the gaps 

in the literature: (1) Are acculturation factors associated with dietary intake among Asian 

immigrants? (2) What sociodemographic factors are associated with dietary intake among 

Asian immigrants? (3) What environmental factors are associated with dietary intake 

among Asian immigrants? (4) What sociodemographic factors moderate the effect of 

acculturation on dietary intake among Asian immigrants? (5) What environmental factors 

moderate the effect of acculturation on dietary intake among Asian immigrants? The data 
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in use come from the 2011 – 2012 Adult California Health Interview survey. The sample 

includes 2,122 non-Hispanic Asian adults born out of the United States.  

Results from negative binomial regression indicate that intake of fruits, 

vegetables, soda, fries and fast food was all negatively associated with living in the 

United States for at least 10 years, compared to living in the Unites States for less than 10 

years. The present study also found sociodemographic (including ethnicity, age, gender, 

education, employment status, and income) and environmental factors (including family 

type, household size, household tenure, housing type, perceived availability of fresh fruits 

and vegetables, residential area category, and participation in food stamp and WIC) 

statistically significantly confounded and moderated the association between length of 

time lived in the United States and dietary intake. 

Findings from this study extend the understanding of the protective and risk 

factors for Asian immigrants to develop and maintain healthy diet, and demonstrated the 

complexity of dietary changes among Asian immigrants. Based on the findings, the 

importance that social work research and practice in addressing nutrition inequality 

among Asian immigrants was highlighted. The study also discovered potential issues and 

challenges of developing measurement for dietary intake among Asian immigrants, and 

provided empirical evidence of longitudinal research designs to further explain dietary 

changes, and guidelines for community-based interventions to address strategies of 

nutrition promotion among Asian immigrants. 
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Chapter I – Introduction 

Study Background 

A well-rounded diet is one critical factor influencing multiple aspects of people’s 

health. For example, fruits and vegetables are nutrient rich foods that, when regularly 

consumed, have been associated with lower risks of numerous adverse health conditions 

including, but not limited to, obesity, type 2 diabetes, high blood pressure, stroke and 

heart disease (Appel et al., 1997; Hung et al., 2004; Joshipura et al., 2001; U.S. 

Department of Agriculture & U.S. Department of Health and Human Services, 2015; 

Winkleby & Cubbin, 2004; Yokoyama et al., 2014). On the contrary, excessive 

consumption of sugar and fried food, may increase the risks of having many of those 

adverse conditions (Bray, 2013; Djousse, Petrone, & Gaziano, 2015; Vartanian, 

Schwartz, & Brownell, 2007). According to the World Health Organization (2015a), a 

well-rounded diet should include: (1) legume, nuts and whole grains, (2) at least 400 

grams of fruits and vegetables per day, (3) less than 10% of total energy intake from free 

sugars, (4) less than 30% of total energy intake from fats, and (5) less than 5 grams of salt 

per day.  

Although nutritional guidelines vary by country, dietary components that are high 

in proteins, fibers and micronutrients and low in sugar and fat seem to be universally 

recommended. The 2015 – 2020 Dietary Guidelines in the United States provided dietary 

recommendations including emphasizing intake of fruits and vegetables, controlling total 

calorie intake and reducing intake of sodium, saturated fatty acids, dietary cholesterol and 

sugars (U.S. Department of Agriculture & U.S. Department of Health and Human 
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Services, 2015). The Chinese Food-based Dietary Guidelines uses the “Food Guide 

Pagoda” to prioritize daily consumption of five Chinese food groups for adults: (1) water 

and cereals, (2) fruits and vegetables, (3) appropriate amount of lean meat, seafood and 

eggs, (4) dairy products, beans and nuts, and lastly (5) oil and salt (Chinese Nutrition 

Society, 2007). The National Nutrition Council of the Philippines and the National 

Institute of Nutrition of Viet Nam also developed similar dietary pyramids to advocate 

for high intake of fruits and vegetables and minimize the use of foods rich in salt, sugar 

and fats (Food and Agriculture Organization of the United Nations, 2012, 2013). “The 

Food Balance Wheels” developed the Korea Health Industry Development Institute also 

seeks to endorse eating moderate amount of food and reducing consumption of salty 

foods, fatty meats and fried foods (Food and Agriculture Organization of the United 

Nations, 2010). Despite the commonalities in messages of dietary guidelines and 

recommendations, actual dietary consumption differs significantly among Asian 

countries and the United States. For example, sugar use per capita in the United States 

exceeds the Philippines by 53 percent, India by 58 percent, Japan by 100 percent and 

China by 174 percent (United States Department of Agriculture Economic Research 

Service, 2015). Although the actual consumption of fruit and vegetables per capita is not 

easy to track, the World Health Organization found that among all global regions, Asia 

has the largest supply of vegetables per capita, 18 percent more than that in North 

America (World Health Organization, 2015b).  

In emigrating from their home countries to the United States, Asian immigrants 

have to experience many changes in food consumption and changes in food environment. 

In general, healthy components that were highly consumed in Asian diets, such as fruits 
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and vegetables, are increasingly replaced by less healthy dietary components that contain 

too much sugar and fat among Asian immigrants (Gilbert & Khokhar, 2008; Holmboe-

Ottesen & Wandel, 2012; Tseng, Wright, & Fang, 2015). For example, a survey study 

shows a significant increase in fats, sweets and dairy product consumption, and decrease 

in vegetable consumption among Asian students after residing in the United States (Pan, 

Dixon, Himburg, & Huffman, 1999). Compared to pre-immigration, post-immigration 

diets among Asian immigrants shows significant increases in the intake of cholesterol and 

fat, and decreases in carbohydrates and fiber (Yang & Read, 1996). Lv and Carson 

(2004) also found that after immigration, the Chinese consumed more meat, dairy 

products, fats and sweets than before immigration. Recently, a two-year follow-up study 

among Chinese immigrant women found that mean energy intake, energy from fat, 

cholesterol intake and beef intake increased significantly after immigration (Tseng et al., 

2015).  Such dietary changes have been suspected to contribute to increasing health 

conditions among Asian immigrants compared with Asians who were born in the United 

States and other ethnicities in the United States. For example, the incidence rate of 

colorectal cancer has been rapidly increasing among migrants from China and Japan to 

the United States, mainly due to the changes in the relative proportions of prestige foods 

(MacLennan & Zhang, 2004). 

Factors affecting changes in dietary intake among Asian immigrants that have 

been examined in previous literature can be categorized into three domains: acculturation, 

sociodemographic and environmental factors. Acculturation factors include length of stay 

in the host country, language use, social connection, familiarity with the new food 

environment, and exposure to mainstream food culture. However, previous studies have 
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differed on their outcomes, suggesting that acculturation might have both positive and 

negative impacts on dietary intake among Asian immigrants. On the one hand, 

acculturation has been positively associated with the excessive consumption of unhealthy 

dietary components such as carbohydrates, saturated fat, trans fatty acids, sodium, sweets, 

convenience and processed food (Lv & Cason, 2004). On the other hand, acculturation 

also has been found to have a positive association with the consumption of healthy 

dietary components including fruits, vegetables and calcium among Asian immigrants (N. 

Kim et al., 2010; Mulasi-Pokhriyal, Smith, & Franzen-Castle, 2012; Rosenmöller, 

Gasevic, Seidell, & Lear, 2011).  

Sociodemographic factors that have been examined include, but are not limited to, 

age at immigration, education, occupation and income. Franzen and Smith (2010) found 

that younger Asian immigrants are more likely to adjust to sugary diets than older 

immigrants. Tseng and Fang (2012) found that higher socioeconomic position, including 

higher education and occupation level, was positively associated with intake of energy 

sugar and fat among Chinese immigrant women in the United States. Among young 

immigrants who have busy work lifestyles, traditional food, due to high cost of fresh 

ingredients and long cooking time, was quickly replaced by processed and convenience 

foods (Franzen & Smith, 2009).  

Environmental factors affecting immigrants’ dietary behaviors include but are not 

limited to types of grocery stores and restaurants available in the neighborhood. For 

example, it has been found that types of grocery store in the neighborhood may determine 

food choice, especially among recent Hmong immigrants due to varieties of agricultural 

products in the stores (Franzen & Smith, 2010). Hmong immigrants, particularly those 
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who do not speak fluent English, are more likely to shop for foods at Hmong or other 

Asian stores than American stores due to lower price, more varieties of food items, more 

foods that are similar to the home countries and where there are less language barriers 

(Franzen & Smith, 2010). In addition, the number of fast food restaurants in the 

neighborhood has a significantly negative association with adherence to healthy diet 

including high consumption of fruit, vegetables and seafood among Asian immigrants 

(Park et al., 2011).  

Purpose and Specific Aims 

Even though factors that relate to dietary changes among Asian immigrants have 

been studied extensively, few studies have adopted the socio-ecological approach to 

examine these factors systematically. In addition, previous studies either focused 

primarily on acculturation dimension or simply included sociodemographic and 

environmental factors as controlling variables, with the assumption that the impact of 

acculturation on dietary changes is equivalent for Asian immigrants across all types of 

socioeconomic background and neighborhood food environment. Nevertheless, the 

dietary changes among immigrants with higher socioeconomic position may be different 

from those with lower socioeconomic position after immigration. Furthermore, 

environmental factors in pervious studies were only limited to those relevant to direct 

access to food. However, environmental factors that are directly related to food access 

but also determine one’s choice of diet, such as household environment, community 

environment and public assistance, were rarely investigated among Asian immigrants. In 

order to address those contextual limitations in knowledge, the aim of the present study is 

to investigate the interactive influence of acculturation, sociodemographic and 
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environmental factors on dietary intake among Asian immigrants residing in the United 

States. This study specifically asks the following five questions: 

(1) Are acculturation factors associated with dietary intake among Asian immigrants? 

Hypotheses include: 

H1a: Length of time living in the Unites States is negatively associated with 

intake of fruits and vegetables, and positively associated with intake of soda, fries and 

fast food. 

H1b: Speaking Asian language(s) only at home is associated with higher intake of 

fruits and vegetables, and lower intake of soda, fries and fast food. 

(2) What sociodemographic factors are associated with dietary intake among Asian 

immigrants? 

 H2a: Household income is positively associated with intake of fruits and 

vegetables, and negatively associated with intake of soda, fries and fast food. 

 H2b: Koreans and Filipino/Filipinas consume fruits and vegetables less 

frequently, and soda, fries and fast food more frequently than Chinese and Vietnamese. 

 H2c: Being unemployed or not looking for work is negatively associated with 

intake of fruits and vegetables, and positively associated with intake of soda, fries and 

fast food, compared to being employed. 

 H2d: Graduating high school is positively associated with intake of fruits and 

vegetables, and negatively associated with intake of soda, fries and fast food. 

(3) What environmental factors are associated with dietary intake among Asian 

immigrants? 



 

 

7 

 H3a: Compared with being single and having no kids, being single and having 

kids is negatively associated with intake of fruits and vegetables, and positively 

associated with intake of soda, fries and fast food. Being married and having kids, or 

being married and having no kids, is positively associated with intake of fruits and 

vegetables, and negatively associated with intake of soda, fries and fast food. 

 H3b: Compared with living in a house, living in a duplex, living in a building 

with three or more unites, or living in a mobile home is negatively associated with intake 

of fruits and vegetables, and positively associated with intake of soda, fries and fast food. 

 H3c: Owning the home is positively associated with intake of fruits and 

vegetables, and negatively associated with intake of soda, fries and fast food. 

 H3d: Household size is negatively associated with intake of fruits and vegetables, 

and positively associated with intake of soda, fries and fast food. 

 H3e: Compared with living in urban, living in second city, suburban, or town or 

rural is negatively associated with intake of fruits and vegetables, and positively 

associated with intake of soda, fries and fast food. 

 H3f: Being able to always find fresh fruits and vegetables in neighborhood or near 

workplace is positively associated with intake of fruits and vegetables, and negatively 

associated with intake of soda, fries and fast food. 

 H3g: Compared to being eligible for but not on food stamp, being on food stamp 

is positively associated with intake of fruits and vegetables, and negatively associated 

with intake of soda, fries and fast food. 
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H3h: Compared to being eligible for but not on WIC, being on WIC is positively 

associated with intake of fruits and vegetables, and negatively associated with intake of 

soda, fries and fast food. 

(4) What sociodemographic factors moderate the effect of acculturation on dietary intake 

among Asian immigrants? 

 H4: The association between intake of fruits, vegetables, soda, fries and fast food, 

and length of time living in the United States differ by sociodemographic factors, 

including age, gender, ethnicity, household income, education and employment status. 

(5) What environmental factors moderate the effect of acculturation on dietary intake 

among Asian immigrants? 

 H5a: The association between intake of fruits, vegetables, soda, fries and fast 

food, and length of time living in the United States differ by household environment, 

including family type, housing type, home ownership, and household size. 

 H5b: The association between intake of fruits, vegetables, soda, fries and fast 

food, and length of time living in the United States differ by community environment, 

including residential area category of the neighborhood, and perceived availability of 

fresh fruits and vegetables in neighborhood or near workplace. 

 H5c: The association between intake of fruits, vegetables, soda, fries and fast 

food, and length of time living in the United States differ by public assistance, including 

participation in food stamp and the Special Supplemental Nutrition Program for Women, 

Infants, and Children (WIC). 
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Statement of Significance 

 The significance of this study is threefold. First, the study is expected to 

extending the understanding in dietary behaviors and health disparities among Asian 

immigrants. As discussed earlier, nutrition intake is closely related to individual’s health 

status. Exploring the risk and protective factors that affect dietary behaviors is an 

indispensable step in improving the health status and reducing health gaps among Asian 

immigrants. Second, the 2015 – 2020 Dietary Guidelines highlighted the importance of 

recognizing the role of acculturation in influencing the eating patterns among 

immigrants: 

“The United States continues to evolve as a nation of individuals and 

families who emigrate from other countries. Individuals who come to this country 

may adopt the attitudes, values, customs, beliefs, and behaviors of a new culture 

as well as its dietary habits. Healthy eating patterns are designed to be flexible in 

order to accommodate traditional and cultural foods. Individuals are encouraged 

to retain the healthy aspects of their eating and physical activity patterns and 

avoid adopting behaviors that are less healthy. Professionals can help individuals 

or population groups by recognizing cultural diversity and developing programs 

and materials that are responsive and appropriate to their belief systems, lifestyles 

and practices, traditions, and other needs. (U.S. Department of Agriculture & U.S. 

Department of Health and Human Services, 2015)” 

Addressing the influence of acculturation, as well as sociodemographic and 

environmental moderators, on dietary intake will provide insight for researchers and 

immigrant health professionals develop nutrition programs that are culturally sensitive 
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and responsive to help Asian immigrants maintain healthy dietary components of 

indigenous culture and adopt those from the host culture. As Asians are becoming the 

fastest-growing racial group in the United States due to increasing number of immigrants 

(United States Census Bureau, 2013), the nutrition status and dietary behaviors of the 

Asian immigrants will have significant weight on the overall health conditions for 

American population in the long run, and hence the costs on treatment of chronic health 

conditions. Third, this study, compared to previous studies, will bridge the knowledge 

gap of this issue by systematically investigating the interactive influence of acculturation, 

sociodemographic and environmental factors on dietary intake among Asian immigrants. 
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Chapter II – Literature Review 

 The Operant Theory of Acculturation and the Dietary Acculturation Framework 

were adopted to examine the determinants of dietary intake among Asian immigrants. 

The Operant Theory of Acculturation, developed by Landrine and Klonoff (2004), seeks 

to capture the impact of acculturation on dietary intake (see Figure 1). According to the 

Operant Theory of Acculturation, the population-level prevalence of health behaviors 

should be understood not only at the individual level with factors related to learning and 

acquisition of behaviors, but also at the contextual level with social, economic and 

environmental factors (Landrine & Klonoff, 2004). The term “metacontingencies”, 

originally coined by B. F. Skinner, was adopted to refer to reinforcers, punishments and 

discriminative stimuli delivered to and experienced by populations in their sociocultural 

context. Examples of metacontingencies include but are not limited to laws, social and 

cultural norms, symbols, arts, prices, objects and advertising (Landrine & Klonoff, 2004). 

Landrine and Klonoff (2004) acknowledged that metacontingencies can exert more 

influential dominance over behaviors than do individual-level contingencies, and 

affirmed that one’s thinking, feeling and behavior can be reinforced and maintained by 

social cultural metacontingencies. Using the Operant Theory of Acculturation, Corral and 

Landrin (2008) hypothesized that for immigrants who have experienced a dramatic 

detachment from previous metacontingencies, acculturation is accompanied with the 

piecemeal loss of health behaviors that have been nurtured and fortified in their 

indigenous context. More specifically: (1) behaviors that have high prevalence (≥45%) in 

the indigenous context tend to decrease in host context with the loss of metacontingencies 

that reinforce them; (2) behaviors that have low prevalence (≤20%) in the indigenous 
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context tend to increase in host context with the loss of metacontingencies that restrain 

them; (3) behaviors that have moderate prevalence in the indigenous context tend to 

remain stable in the host context. For example, drawing data from the California Health 

Interview Survey, Corral and Landrine (2008) found that among Mexicans in the United 

States, being traditional Mexican and speaking Spanish at home are both associated with 

significantly high prevalence of consuming at least five times of fruits and vegetables 

daily (56.3%) compared to being acculturated Mexican and speaking English at home 

(37.9%), which support the Operant Theory of Acculturation (Corral & Landrine, 2008). 

 Dietary acculturation refers to the process that occurs when immigrants adopt the 

eating intake and food choices of the host environment (Satia-Abouta, Patterson, 

Neuhouser, & Elder, 2002; Satia-Abouta, 2003). According to Satia and associates (2003; 

2002), dietary behaviors among immigrants can be influenced by factors in four domains 

during the acculturation process: (1) socioeconomic and demographic factors, such as 

age, gender, employment status, language, education and income; (2) cultural factors, 

such as religiosity, cultural beliefs, attitudes and values; (3) psychosocial factors, such as 

diet- and disease-related knowledge, attitudes and beliefs, and taste preferences; (4) 

environmental factors, such as food markets and restaurants available in the 

neighborhood (see Figure 2). Similar to the Operant Theory of Acculturation, the Dietary 

Acculturation Framework also contends that changes in environmental factors leading to 

changes in food procurement and preparation can influence dietary intake among 

immigrants (Satia-Abouta et al., 2002). Furthermore, Satia and colleagues (2002) also 

posited that dietary acculturation is a multidimensional dynamic and complex process 

and emphasized the importance of sociodemographic and cultural factors in determining 
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the extent to which dietary intake can be cumulatively affected by the host context in 

three principal ways: (1) immigrants maintain traditional dietary intake in the indigenous 

context; (2) immigrant incorporate host country eating intake into their diet while 

maintaining traditional dietary intake; (3) immigrants completely adopt foods and dietary 

behaviors in the host context. For instance, immigrants who migrated involuntarily, are 

employed outside the home, have young children and possess fluency in the host 

language are more likely to be exposed to the mainstream culture of the host context, and 

hence more likely to adopt the prevalent dietary intake (Satia-Abouta et al., 2002; Satia-

Abouta, 2003). The Dietary Acculturation Framework has been widely adopted in 

previous studies to examine dietary differences within Asian immigrants in the United 

States and European countries. Using the Dietary Acculturation Framework, Wandel and 

associates (2008) found that among South Asian immigrants in Norway, being between 

30 and 39 years old was associated with more consumption of fats including oil, butter 

and margarine compared to being 40 and older. Education was negatively associated with 

consumption of foods rich in fat, whereas income from work was positively associated 

with more oil and sugar consumption (Wandel et al., 2008). Staying in Norway for over 

10 years was associated with increased meat consumption (Wandel et al., 2008). 

Similarly, Jasti and colleagues (Jasti, Lee, & Doak, 2011) applied the Dietary 

Acculturation Framework to food intake among Korean immigrants in the United States 

and found that acculturation has a significantly positive association with both healthy 

foods, particularly vegetables, and unhealthy foods, including fatty foods (such as oil, 

margarine, butter), carbohydrates (such as corn chips, popcorn and crackers) and sweets 

(such as doughnuts, pastries, cake and cookies). 
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 Both of the two theoretical frameworks have advantages in addressing the 

determinants of dietary intake among immigrants: the Operant Theory of Acculturation 

highlights the role of acculturation in determining changes in dietary behaviors, whereas 

the Dietary Acculturation Framework emphasizes the influence of psychological, 

cultural, social and environmental factors on the variation in dietary behaviors within the 

immigrant population. The present study combined the essence from both frameworks by 

examining both the influence of acculturation on dietary intake changes by comparing 

low and high acculturated Asian immigrants, and impact of sociodemographic and 

environmental factors on differences in dietary intake within the Asian immigrant 

population. Beyond that, the present study also investigated the moderation effect of 

sociodemographic and environmental factors on the influence of acculturation on dietary 

intake. The proposed model for this study is illustrated in Figure 3.  
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Chapter III – Methodology 

Data Source and Sampling 

The present study used data from the California Health Interview Survey (CHIS) 

for adults. The CHIS study is a biennial study conducted collaboratively by the UCLA 

Center for Health Policy Research, the California Department of Public Health and the 

Department of Health Care Services (UCLA Center for Health Policy Research, 2012). 

Since it was initiated in 2001, CHIS has remained the largest state health survey data in 

the United States since 2001 (UCLA Center for Health Policy Research, 2016a). Using 

random-digit dial of landline telephone and cell-phone method, the UCLA Center for 

Healthy Policy each year interviewed more than 20,000 non-institutionalized 

Californians, including adults, teenagers and children, from 52 counties regarding a wide 

range of information regarding people’s health status and health behaviors (UCLA Center 

for Health Policy Research, 2016a). With scientific complex survey design, CHIS 

oversamples racial/ethnic minorities, sexual minorities, individuals from certain locations 

and other groups of minorities, and hence has become well-known in its richness in hard-

to-find data and robust sample for special subgroups (UCLA Center for Health Policy 

Research, 2016b). To represent the ethnic diversity in California, the survey was 

conducted in multiple languages and dialects, including English, Spanish, Chinese 

(Mandarin and Cantonese dialects), Korean, Tagalog and Vietnamese (UCLA Center for 

Health Policy Research, 2016b). 

The present study used the 2011-2012 CHIS adult survey, as it has the most 

recent dataset that incorporates a wide range of information about dietary intake 

compared to other CHIS adult cohorts. The final sample was determined based on three 
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selection criteria: race, nativity and ethnicity. In this study, race is defined, according to 

the criteria from UCLA Center for Health Policy Research (UCLA Center for Health 

Policy Research, 2014), by self-reported racial identity, which seeks to take the broad 

racial category the respondents self-identified mostly with into consideration. For 

respondents with multiple racial background, only those who responded yes to whether 

they most identified with one single racial group were categorized based on the criteria 

(UCLA Center for Health Policy Research, 2008). Based on this definition, only non-

Hispanic Asians were selected. Participants were asked: “In what country were you 

born?” Those who were born in the United States were excluded from the study. 

Participants, who identified themselves as non-Hispanic Asians, were asked “what 

specific ethnic group are you, such as Chinese, Filipino, or Vietnamese? If you are more 

than one, tell me all of them.” Due to limited number of other ethnic groups, those who 

responded Chinese, Korean, Filipino, and Vietnamese only were included in the study. 

The final sample thus includes 2,122 non-Hispanic Asian adults born out of the United 

States, including 658 Chinese, 539 Koreans, 329 Filipinos/Filipinas, and 596 Vietnamese. 

Measurement 

 Dietary Intake. In this study, dietary intake is measured by times of consuming 

fruits, vegetables, soda, fries and fast food per week. Participants were asked during the 

past month: (1) “How many times did you eat fruits? (Do not count juices)”; (2) “How 

many times did you eat any vegetables like green salad, green beans or potatoes? (Do not 

include fried potatoes.) ”; (3) “How many times did you drink soda last month; and (4) 

“How many times did you eat French fries, home fries and hash browns in the past 

months”. The responses were standardized to times of eating per week. In addition, 
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participants were asked: “In the past 7 days, how many times did you eat fast food, such 

as food you get at McDonald’s, KFC, Panda Express, or Taco Bell? Include fast food 

meals eaten at work, at home, or at fast-food restaurants, carryout or drive through.” Even 

though CHIS does not capture the exact intake amount of each type of food, frequency of 

eating has been used by numerous studies as a valid measure of dietary intake (Blanck, 

Gillespie, Kimmons, Seymour, & Serdula, 2008; Centers for Disease Control and 

Prevention, 2007). 

Acculturation factors: Due to the limited information regarding acculturation 

scale specifically related to diet, the present study used length of stay in the United States 

and language use at home as proxies to measure acculturation. Despite the limitations, the 

two factors were validated by previous studies as important predictors of acculturation 

and health among immigrants (Kuo & Roysircar, 2004; Lebrun, 2012). (1) Length of stay 

in the United States: Participants were asked “How many years have you lived in the 

United States?” As less than 20% of participants lived in the United States for shorter 

than 10 years, responses were dichotomized into two categories: “1 – 9 years” coded as 0, 

and “10 years and above” coded as 1. Another reason for dichotomizing length of stay is 

for the convenience in presenting and interpreting its interaction effects with 

sociodemographic factors and environmental factors on dietary intake.  

(2) Language use at home: Participants were asked: “What languages do you 

speak at home?” Responses were aggregated into two categories: “Asian language only” 

coded as 1 and “other” coded as 0.  
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Sociodemographic Factors: (1) Ethnicity: Participants, who identified themselves 

as non-Hispanic Asians, were further asked “what specific ethnic group are you, such as 

Chinese, Filipino, or Vietnamese? If you are more than one, tell me all of them.” Only 

those who responded Chinese (coded as “0”), Korean (coded as “1”), Filipino (“coded as 

“2”), and Vietnamese (coded as “3”) only were included in the study.  

(2) Education: Participants were asked “What is the highest grade of education 

you have completed and received credit for?” Responses were dichotomized into two 

categories: “below high school” coded as 0 and “high school graduated” coded as 1.  

(3) Income: Participants were asked “What is your best estimate of your 

household’s total annual income from all sources before taxes in 2010?” Responses were 

divided by federal poverty level (FPL) and top-coded at 24.  

(4) Other factors include participants’ self-reported age, gender (“male” coded as 

0 and “female” coded as 1) and employment status (“employed” coded as 0, 

“unemployed, looking for work” coded as 1, and “unemployed, not looking for work” 

coded as 2).  

Environmental Factors: (1) Household environment: a) Family type: This 

variable was constructed based on participants’ marital status and parental status. 

Participants were asked “Are you now married, living with a partner in a marriage-like 

relationship, widowed, divorced, separated, or never married?” and “Are there any 

children under the age of 18 living in the household, including babies?” Responses were 

aggregated into four categories: “single with no kids” coded as 0, “single with kids” 

coded as 1, “married with no kids” coded as 2, and “married with kids” coded as 3. 
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“Single” categories include married respondents who were not living with a spouse. 

Previous research, using similar measure, confirmed the influence of family type on one’s 

food behavior, allocation of food expenditure and hence food intake (Roos, Lahelma, 

Virtanen, Prättälä, & Pietinen, 1998; Ziol-Guest, DeLeire, & Kalik, 2006). b) Household 

size: Participants were asked “Including yourself, how many people living in your 

household are supported by your total household income?”. c) Household tenure: 

Participants were asked “Do you own or rent your home?”. Responses were 

dichotomized into two categories: “own” coded as 1, “rent or some other arrangement” 

coded as 0. Using the same measure, previous research has confirmed the positive 

association between household ownership and dietary diversity (Temple, 2006). d) 

Housing type: Participants were asked “Do you live in a house, a duplex, a building with 

three or more units, or in a mobile home?”. “House” was coded as 0, “duplex” as 1, 

“building with three or more units” as 2, “mobile home” as 3, “refused” as 4, and “don’t 

know” coded as 5. 

(2) Community environment: a) fresh fruit and vegetable availability: Perceived 

availability of fruits and vegetables was constructed based on participants’ response to 

two questions: “How often can you find fresh fruits and vegetables in your 

neighborhoods”, and “How often can you find fresh fruits and vegetables at or near your 

workplace”. The two responses were aggregated into one variable with two categories: 

“cannot always find fresh fruits and vegetables (either in the neighborhood or near 

workplace)” coded as 0, and “can always find fresh fruits and vegetables (either in the 

neighborhood or near workplace” coded as 1. Those who do not work or work at home 

were treated as not always finding fresh and vegetables near workplace. Thus, their 
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perceived availability of fruits and vegetables was exclusively determined by 

neighborhood availability. b) Residential area category: This variable is generated based 

on self-reported zip codes of residency and consists of four categories: “urban” coded as 

0, “second city” coded as 1, “suburban” coded as 2 and “town and rural” coded as 3. 

(3) Public assistance: Due to their influence on dietary intake evidenced by 

previous studies (Basiotis, Kramer-LeBlanc, & Kennedy, 1998; Yen, Lin, & Smallwood, 

2003), participation in food stamp and WIC were used to assess public assistance relevant 

to dietary intake: a) Food stamp: Participants, who were eligible for food stamps, were 

asked “Are you receiving Food Stamp benefits, also known as CalFresh?”. “No” was 

coded as 0, “Yes” as 1, and “Not eligible as “2”. b) Supplemental Food Program for 

Women, Infants and Children (WIC): Participants, who were eligible for WIC, were 

asked “Are you on WIC?” “No” was coded as 0, and “Yes” as 1, “Not eligible” as “2”.  

Statistical Analysis 

 First, descriptive statistics was conducted to present the sample characteristics and 

distribution of dietary intake and its relevant factors.  

As the study used count data to measure dietary intake, four types of models were 

considered: (1) Poisson model, (2) negative binomial model, (3) zero-inflated Poisson 

model and (4) zero-inflated negative binomial model (Atkins & Gallop, 2007). Poisson 

model is used for count data whose variance and mean are approximately equal (Atkins 

& Gallop, 2007). Negative binomial model is an extended form of Poisson model for 

overdispersed data that accounts for unobserved heterogeneity (Atkins & Gallop, 2007). 

The two zero-inflated models are used for events that contain excess zero-count data by 
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generating a logit model that predicts the “membership” of a group of people who are not 

capable of having a certain event (Atkins & Gallop, 2007). Since less than two percent of 

participants who identified themselves having no “membership” of never eating or 

shopping for fruits or vegetables skipped the question regarding availability of fresh fruits 

and vegetables in neighborhood or at workplace, and hence were excluded from the 

study, zero-inflated models are thus not accurate for the analysis. Negative binomial 

model was chosen over Poisson model to account for potential dispersion of the dietary 

intake data. Therefore, five negative binomial regression models were estimated 

sequentially for each dietary outcome to address the research questions: 

 Model 1: Each dietary outcome was regressed on two acculturation factors, 

including length of stay in the United States and language use at home, to present the 

crude association between dietary intake and acculturation. 

 Model 2: Same as Model 1. But variables of sociodemographic factors were 

added to the independent variables. This model aims to present the association between 

sociodemographic factors and dietary intake, and examine the potential confounding 

effect of sociodemographic factors on the association between acculturation and dietary 

intake. 

 Model 3: Same as Model 2. But variables of environmental factors were added to 

the independent variables. This model aims to present the association between 

environmental factors and dietary intake, and examine the potential confounding effect of 

environmental factors on the association between acculturation and dietary intake. 
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 Model 4: Same as Model 3. But interaction terms between length of stay in the 

United States and variables of sociodemographic and environmental factors were added 

to the independent variables. This model aims to examine the effect moderation of 

sociodemgraphic and environmental factors on the association between length of stay in 

the United States and dietary intake. 

 All statistical analyses for the present study were conducted using Stata 14. 

Results of negative binomial models were weighted on account of complex survey design 

effects to represent the four ethnic immigrant subpopulation in California (Cervantes, 

Norman, & Brick, 2014). 

Human/Animal Subjects Review 

 The present study used secondary data and does not contain any involvement with 

human participants or animals performed by the author. The subjects in the data have 

been strictly de-identified. Therefore, the present study was exempt from the IRB Human 

Subject Review. 
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Chapter IV – Findings 

Descriptive Statistics 

 Table 1 shows descriptive statistics for the study sample (N = 2,122). In general, 

85.25% of the total sample lived in the United States for at least ten years. A total of 

47.95% reported only speaking Asian language at home.  

The mean age of the sample was about 54 years old. The mean income was 3.93 

times of the Federal Poverty Level. Female accounted for 61.12% of the sample. 

Respondents who graduated from high school made up 85.49%. The study sample 

includes 31.01% Chinese, 25.40% Koreans, 15.50% Filipinos/Filipinas and 28.09% 

Vietnamese. A total of 51.93% of the sample responded being currently employed, 

whereas 5.89% reported being unemployed and looking for work, and another 42.18% 

reported being unemployed but not looking for work. 

Approximately 31.90% of the subjects were single and had no kids, 3.35% were 

single and had kids, 36.15% were married and had no kids, and 28.61% were married and 

had kids. The majority of the respondents (60.70%) were living in a house, whereas 

32.33% were living in a building with three or more units, 5.33% living in a duplex and 

1.74% living in a mobile home. About 51.89% of the respondents reported owning the 

home, while others reported renting the place or living in the place through other 

arrangement. The mean of household size was 2.92. Living in urban account for the 

highest percentage (71.21%), followed by living in suburban (15.27%), living in second 

city (11.03%) and living in town or rural (2.50%). Approximately 80% of the subjects 

reported that they could always find fresh fruits and vegetables either in their 
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neighborhood or near their workplace. The percentages of subjects receiving food stamp 

and WIC in this sample were respectively 6.55% and 1.13%. 

The means of times of consuming fruits, vegetables, soda, fries and fast food per 

week were respectively 8.16, 7.36, 0.75, 0.45 and 0.88 with the standard deviations of 

6.27, 5.09, 2.23, 1.19 and 1.49. 

Negative Binomial Regression 

 The results of negative binomial regression for fruit, vegetable, soda, fries and 

fast food were respectively displayed in Tables 2 – 6. The natural log of dispersion 

parameters for each model for all of the five outcomes were larger than 0 at the 

significance level of 0.05, with the only exception of Model 4 for fast food intake, 

confirming that negative binomial regression was more appropriate than Poisson 

regression. 

Acculturation and dietary intake 

Models 1 – 3 in Table 2 indicated consistent results in the association between 

fruit intake and acculturation factors: (1) language use at home was not significantly 

associated with fruit intake; (2) length of time lived in the United States was negatively 

associated with fruit intake. It can also be observed that sociodemographic factors greatly 

confounded the association between fruit intake and length of stay by approximately 

25%. Environmental factors, independently from sociodemographic factors, confounded 

the association by only 5%. After controlling for sociodemographic and environmental 

factors, the incidence rate of eating fruits per week among adult Asian immigrants who 

lived in the United States for at least 10 years was 0.33 times less than among those who 

lived in the United States for less than 10 years on average (IRR = 0.67, p < 0.05). 
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Models 1 – 3 in Table 3 indicated consistent results in the association between 

vegetable intake and acculturation factors: (1) Language use at home was not 

significantly associated with vegetable intake; (2) Length of time lived in the United 

States was negatively associated with vegetable intake. It can also be calculated that 

sociodemographic factors confounded the association between vegetable intake and 

length of stay by approximately 33%, and that environmental factors independently 

confounded this association by approximately 26%. After controlling for 

sociodemographic and environmental factors, the incidence rate of eating vegetables per 

week among adult Asian immigrants who lived in the United States for at least 10 years 

was 27% less than among those who lived in the United States for less than 10 years on 

average (IRR = 0.73, p < 0.1).  

Models 1 – 3 in Table 4 indicated consistent results in the association between 

soda intake and acculturation factors (1) language use at home was not significantly 

associated with soda intake, and that (2) length of time lived in the United States was 

negatively associated with soda intake. It can also be calculated that sociodemographic 

factors confound the association between soda intake and length of stay by approximately 

135%, and that environmental factors independently confound this association by 

approximately 35%. After controlling for sociodemographic and environmental factors, 

the predicted incidence rate of drink soda per week among adult Asian immigrants who 

lived in the United States for at least 10 years was 46% less than among those who lived 

in the United States for less than 10 years on average (IRR = 0.54, p < 0.01). 

Models 1 – 3 in Table 5 indicated consistent results in the association between 

fries intake and acculturation factors (1) language use at home was not significantly 
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associated with fries intake, and that (2) length of time lived in the United States was 

negatively associated with fries intake. It can also be calculated that sociodemographic 

factors confound the association between fries intake and length of stay by approximately 

135%, and that environmental factors independently confound this association by 

approximately 45%. After controlling for sociodemographic and environmental factors, 

the incidence rate of eating fries per week among adult Asian immigrants who lived in 

the United States for at least 10 years was 44% less than among those who lived in the 

United States for less than 10 years on average (IRR = 0.56, p < 0.1). 

Models 1 – 3 in Table 6 indicated consistent results in the association between 

fast food intake and acculturation factors (1) language use at home was not significantly 

associated with fast food intake, and that (2) length of time lived in the United States was 

negatively associated with fast food intake. It can also be calculated that 

sociodemographic factors confound the association between fast food intake and length 

of stay by approximately 143%, and that environmental factors independently confound 

this association by approximately 30%. After controlling for sociodemographic and 

environmental factors, the incidence rate of eating fast food per week among adult Asian 

immigrants who lived in the United States for at least 10 years was 37% less than among 

those who lived in the United States for less than 10 years on average (IRR = 0.63, p < 

0.05). 

Sociodemographic factors and dietary intake 

Model 3 in Table 2 indicated that after controlling for acculturation and 

environmental factors, sociodemographic factors that were significantly associated with 
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fruit intake among Asian immigrants include gender, age and employment status. On 

average, females consumed fruits 33% more frequently than males (IRR = 1.33, p < 0.1). 

One year of increase in age was associated with only 1% of decrease in fruit intake per 

week. However, this association was statistically significant (IRR = 0.99, p < 0.05). 

Those who were unemployed and not looking for work consumed significantly less fruits 

than those who were employed (IRR = 0.75, p < 0.05). Pairwise comparison of 

employment status after regression shows that those who were unemployed and not 

looking for work also consumed fruits significantly less frequently than those who were 

unemployed and looking for work (IRR = 0.64, p < 0.05). 

Model 3 in Table 3 indicated that after controlling for acculturation and 

environmental factors, sociodemographic factors that were significantly associated with 

vegetable intake among Asian immigrants include ethnicity, gender, age and employment 

status. Using adult Chinese immigrants as the reference group, being Vietnamese was 

significantly associated with 41% decrease in vegetable consumption per week (IRR = 

0.59, p < 0.01). On average, females consumed vegetables 43% more frequently than 

males per week (IRR = 1.43, p < 0.05). One year of increase in age was significantly 

associated with only 3% decrease in vegetable intake per week (IRR = 0.97, p < 0.01). 

Compared to those who were employed, being unemployed and looking for work is 

associated with higher vegetable intake (IRR = 1.63, p < 0.1). Being unemployed and not 

looking for work was associated with lower vegetable intake (IRR = 0.72, p < 0.1). 

Model 3 in Table 4 indicated that after controlling for acculturation and 

environmental factors, sociodemographic factors that were significantly associated with 

soda intake among Asian immigrants include ethnicity, gender, age and education. Using 
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adult Chinese immigrants as the reference group, being Korean and Filipino/Filipina were 

respectively associated with 63% (IRR = 1.63, p < 0.05) and 102% (IRR = 2.02, p < 0.05) 

of increase in soda consumption per week. Pairwise comparison of ethnicity after 

regression shows that Vietnamese consumed soda significantly less frequently than 

Koreans (IRR = 0.39; p < 0.01) and Filipinos/Filipinas (IRR = 0.32; p < 0.01). On 

average, females consumed soda 71% less frequently than males per week (IRR = 0.29, p 

< 0.001). One year of increase in age was significantly associated with only 6% of 

decrease in vegetable intake per week (IRR = 0.94, p < 0.001). Having graduated from 

high school was associated with 80% more frequent intake of soda (IRR = 1.80, p < 0.1).  

Model 3 in Table 5 indicated that after controlling for acculturation and 

environmental factors, sociodemographic factors that were significantly associated with 

fries intake among Asian immigrants include ethnicity, gender and age. Using adult 

Chinese immigrants as the reference group, being Korean and Filipino/Filipina were 

respectively associated with 1.45 times (IRR = 2.45, p < 0.1) and 1.17 times (IRR = 2.17, 

p < 0.01) of increase in fries consumption per week. Pairwise comparison of ethnicity 

after regression shows that Vietnamese consumed fries less frequently than Koreans (IRR 

= 0.29; p < 0.05) and Filipinos/Filipinas (IRR = 0.32; p < 0.01). On average, females 

consumed fries 42% less frequently than males per week (IRR = 0.58, p < 0.001). One 

year of increase in age was significantly associated with approximately 6% of decrease in 

fries intake per week (IRR = 0.94, p < 0.001). 

Model 3 in Table 5 indicated that after controlling for acculturation and 

environmental factors, sociodemographic factors that are significantly associated with 

fast food intake among Asian immigrants include ethnicity, gender, age and employment 
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status. Using adult Chinese immigrants as the reference group, being Korean and 

Filipino/Filipina were respectively associated with 63% (IRR = 1.63, p < 0.05) and 79% 

(IRR = 1.79, p < 0.01) of increase in fast food intake per week. Pairwise comparison of 

ethnicity shows that Vietnamese consumed fast food significantly less frequently than 

Koreans (IRR = 0.50; p < 0.05) and Filipinos/Filipinas (IRR = 0.46; p < 0.01). On 

average, females consumed 55% less fast food than males per week (IRR = 0.45, p < 

0.001). One year of increase in age was significantly associated with 5% of decrease in 

fast food intake per week (IRR = 0.95, p < 0.001). People who were unemployed ant not 

looking for work consumed fast food significantly less frequently than those who were 

employed (IRR = 0.65, p < 0.01). Pairwise comparison of employment status shows that 

those who were unemployed and not looking for work consumed fast food also less 

frequently that those who were unemployed and looking for work (IRR = 0.38; p < 0.01). 

Environmental factors and dietary intake 

Model 3 in Table 2 indicated that after controlling for acculturation and 

sociodemographic factors, environmental factors that were associated with fruit intake 

include family type, household tenure, housing type and residential area category. 

Individuals who are single with kids consumed fruits more frequently than those who are 

single with no kids (IRR = 1.84, p < 0.05). Pairwise comparison of family type after 

regression shows that those who are single with kids consumed fruits more frequently 

than those who are married with no kids (IRR = 2.27; p < 0.05). Having household tenure 

was associated with lower level of fruit intake (IRR = 0.36, p < 0.001). Living in mobile 

home was associated with higher level of fruit intake compared to living in a house (IRR 

= 2.21, p < 0.05). Pairwise comparison of housing type after regression shows that those 
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who were living in mobile homes also consumed fruits more frequently than those who 

were living in a building with three or more units (IRR = 2.87; p < 0.001). Pairwise 

comparison of residential area category shows that those who live in a suburban area 

consumed fruits more frequently than those who live in a rural or town area (IRR = 1.74; 

p < 0.05). 

Model 3 in Table 3 indicated that after controlling for acculturation and 

sociodemographic factors, environmental factors that were associated with vegetable 

intake include family type, household tenure, housing type, perceived availability of 

fruits and vegetables, and participation in WIC. Individuals who are single with kids 

consumed vegetables more frequently than those who are single with no kids (IRR = 

1.81, p < 0.1), while individuals who are married with kids consumed vegetables less 

frequently than those who are single with no kids (IRR = 0.72, p < 0.1). Pairwise 

comparison of family type after regression shows that those who were single with kids 

consumed vegetables more frequently than those who were married with kids (IRR = 

2.51; p < 0.01), and those who were married with no kids (IRR = 2.32; p < 0.05). Having 

household tenure was associated with lower level of vegetable intake (IRR = 0.43, p < 

0.001). Living in mobile home is associated with higher frequency of vegetable intake 

compared to living in a house (IRR = 3.49, p < 0.05). Pairwise comparison of housing 

type after regression shows that those who were living in buildings with three or more 

units consumed vegetables less frequently than those who were living in a duplex (IRR = 

0.65; p < 0.1), and those who were living in mobile homes (IRR = 0.27; p < 0.05). 

Individuals who can always find fruits and vegetables either in their neighborhood or 

near workplace reported higher frequency of vegetable intake than those who cannot 
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always find (IRR = 1.35, p < 0.05). Compared to those who are eligible for but not on 

WIC, participation in WIC was significantly associated with higher frequency of 

vegetable intake (IRR = 2.11, p < 0.1).  

Model 3 in Table 4 indicated that after controlling for acculturation and 

sociodemographic factors, environmental factors that were associated with soda intake 

include household tenure, participation in food stamp and WIC. Having household tenure 

had a significantly negative association with soda intake (IRR = 0.35, p < 0.01). 

Compared to those who were eligible for but not receiving food stamp, receiving food 

stamp was significantly associated with higher soda intake per week (IRR = 2.59, p < 

0.05).  Compared to those who were eligible for but not on WIC, being on WIC was 

significantly associated with lower soda intake per week (IRR = 0.10, p < 0.1).  

Model 3 in Table 5 indicated that after controlling for acculturation and 

sociodemographic factors, environmental factors that were associated with fries intake 

include household tenure and housing type. Having household tenure had a significantly 

negative association with fries intake (IRR = 0.52, p < 0.1). Compared to living in a 

house, living in a building with three or more units had a significantly negative 

association with fries intake (IRR = 0.50, p < 0.05).  Pairwise comparison of housing type 

after regression shows that those who were living in buildings with three or more units 

also consumed fries less frequently than those who were living in mobile homes (IRR = 

0.49; p < 0.01). 

Model 3 in Table 6 indicated that after controlling for acculturation and 

sociodemographic factors, environmental factors that were significantly associated with 
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fast food intake include family type, household tenure, residential area category and 

participation in food stamp. Compared to being single with no kids, being single with 

kids had a significant association with 96% more incidence rates of eating fast food per 

week (IRR=1.96, p < 0.1). Pairwise comparison of family type after regression shows 

that those who were single and with kids also consumed fast food significantly more 

frequently than those who were married with no kids (IRR = 2.51; p < 0.05), and those 

who were married with kids (IRR = 1.90; p < 0.1). Having household tenure had a 

significantly negative association with fast food intake (IRR = 0.60, p < 0.01). Living in 

suburban had a marginally significant association with 49% more incidence rates of 

eating fast food per week compared to living in urban (IRR = 1.49, p < 0.1). Receiving 

food stamp was significantly associated with 46% less incidence rates of eating fast food 

per week compared to being eligible for but not receiving food stamp (IRR = 0.54, p < 

0.05).  

Moderation effects on length of time living in the U.S. and dietary intake 

  Model 4 in Table 2 shows that housing type significantly moderated the 

association between length of time lived in the United States and fruit intake per week. 

Figure 4 displays the predictive margins of time lived in the United States on fruit intake 

by housing type. In general, length of time lived in the United States was positively 

associated with fruit intake for those living in a duplex or mobile home, with the 

predicted incidence rates increasing respectively from 10.79 and 36.26 among those 

living in the United States for less than 10 years, to 34.45 and 51.15 among those living 

in the United States for 10 years and longer. However, this association was negative for 

those living in a house or a building with three or more units, with the predicted 
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incidence rates decreasing respectively from 40.13 and 29.20 among those living in the 

United States for less than 10 years, to 17.32 and 13.52 among those living in the United 

States for 10 years or longer.  

Model 4 in Table 3 shows that education, employment status, household size and 

housing type significantly moderated the association between length of time lived in the 

United States and vegetable intake. Figure 5 displays the predictive margins of time lived 

in the United States on vegetable intake by education. Among those who did not graduate 

from high school, living in the United States for 10 years or longer only showed a slightly 

positive association with vegetable intake, with the predicted incidence rate increasing 

from 19.92 to 21.19, whereas this association was negative for those who graduated high 

school, with the predicted incidence rate decreasing drastically from 35.47 to 18.08. 

Interestingly, graduating from high school was associated with higher vegetable intake 

among those who lived in the United States for less than 10 years, but with lower 

vegetable intake among those who lived in the United States for 10 years or longer. 

Figure 6 displays the predictive margins of time lived in the United States on 

vegetable intake by employment status. Results suggest that the predicted incidence rate 

of eating vegetables declined regardless of employment status overtime living in the 

United States. However, this decline seemed most drastic for those who were 

unemployed and not looking for work, with the predicted incidence rate changing from 

41.35 to 11.03, compared with those who were employed, changing from 29.44 to 19.87, 

and those who were unemployed and looking for work, changing from 51.26 to 34.78. 

Interestingly, the predicted vegetable intake for those who were unemployed and looking 
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for work remained highest regardless of time lived in the United States, compared with 

those who were employed, or unemployed and not looking for work. 

Figure 7 shows the predictive margins of household size on vegetable intake by 

time lived in the United States. Comparing the two curves, it can be observed that (1) 

those who lived in the United States for 10 years or longer consumed less vegetables than 

those who lived in the United States for less than 10 years, and (2) the gap of predicted 

vegetable intake between those who lived in the United States for 10 years and longer 

and those who lived in the United States for less than 10 years became widened with the 

increase of household size, from 1.46 for households with one individual to 69.56 for 

households with 10 or more individuals. 

Figure 8 shows the predictive margins of time lived in the United States on 

vegetable intake per week by housing type. Time lived in the United States was only 

positively associated with vegetable intake for those living in a mobile home, with the 

predicted incidence rates increasing drastically from 37.51 among those living in the 

United States for less than 10 years, to 76.55 among those living in the United States for 

10 years and longer. Living in the United States for 10 years or longer was associated 

with an average decrease of 11.97 times for eating vegetables per week among those 

living in a house, 44.01 times among those living in a duplex, and 33.62 times among 

those living in a building with three or more units. Among those who lived in the United 

States for less than 10 years, living in a duplex was associated with the highest level of 

vegetable intake compared to living in any other three types of housing. By contrast, 

living a mobile home was associated with much higher vegetable intake than living in 
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any other three types of housing, among those who lived in the United States for 10 years 

or longer. 

Model 4 in Table 4 indicated that graduating from high school significantly 

moderated the association between length of time lived in the United States and soda 

intake (IRR = 5.84, p < 0.001). Figure 9 displays the predictive margins of time lived in 

the United States on soda intake per week by education. Results indicates (1) that living 

in the United States for 10 years or longer was negatively associated with soda intake per 

week regardless of whether graduating from high school or not, and (2) that the negative 

association was weaker among those who graduated from high school than those who did 

not. Among those who lived in the United States for less than 10 years, soda intake was 

less frequent for those who graduated from high school (4.86 times per week) than those 

who did not (8.33 times per week). However, among those who lived in the United States 

for 10 years or longer, soda intake was more frequent for those who graduated from high 

school (2.19 times per week) than those who did not (0.64 times per week). 

Model 4 in Table 5 shows that the association between length of time lived in the 

United States and fries intake was significantly moderated by income, family type, 

household tenure, housing type, residential area category and participation in WIC. 

Figure 10 displays the predictive margins of income on fries intake by time lived in the 

United States. In general, fries intake per week was negatively correlated with income, 

and that this correlation was stronger among those who lived in the United States for less 

than 10 years. Among those with lower income, ranging from 0 to approximately 14 FPL, 

living in the United States was negatively associated with fries intake. However, this 

association became positive as income reached approximately 14 and above.  
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Figure 11 displays the predictive margins of time lived in the United States on 

fries intake by family type. The figure indicates that the predicted fries intake for those 

who lived in the United States for 10 years or longer was only marginally less frequent 

than those who lived in the United States for less than 10 years, among those who were 

single with no kids, married with no kids, and married with kids. Among those who lived 

in the United States for 10 years or longer, fries intake did not differ greatly by family 

type. However, those who were single with kids show distinctively high fries intake 

compared with three other groups who lived in the United States for less than 10 years, 

resulting in the steeper slope of time lived in the United States among those who were 

single with no kids. 

Figure 12 displays the predictive margins of time lived in the United States on 

fries intake per week by household tenure. The figure indicates that living in the United 

States for 10 years or longer was negatively associated with fries intake regardless of 

household tenure. However, this association was stronger among those with household 

tenure, with the incidence rate changing from 4.53 to 0.89 times per week, than those 

without household tenure, with the incidence rate changing from 2.85 to 1.99 times per 

week. Having household tenure seemed to be associated with higher level of fries intake 

than those without household tenure among those who lived in the United States for less 

than 10 years, but lower level among those who lived in the United States for 10 years or 

longer. 

Figure 13 displays the predictive margins of time lived in the United States on 

fries intake per week by housing type. The figure indicates that living in the United States 

for 10 years or longer was negatively associated with fries intake regardless of housing 
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type. Nevertheless, this association was the strongest for those living in a building with 

three or more units, with the incidence rate changing from 4.99 to 0.65 times per week, 

and the weakest for those living in a mobile home, with the incidence rate changing from 

2.30 to 1.65 times per week. Among those who lived in the United States for less than 10 

years, the predicted fries intake was highest for those living in a building with three or 

more units (4.99 times per week) and lowest for those living in a mobile home (2.23 

times per week). The result was the opposite among those who lived in the United States 

for 10 years or longer, with the highest fries intake for those living in a mobile home 

(1.65 times per week) and lowest for those living in a building with three or more units 

(0.65 time per week). 

Figure 14 displays the predictive margins of time lived in the United States on 

fries intake per week by residential area category. The figure indicates that the predicted 

incidence rate of fries intake for those who lived in the United States for 10 years or 

longer was only marginally different from those who lived in the United States for less 

than 10 years, among those who were living in urban, second city and town or rural. 

Among those who lived in the United States for 10 years or longer, fries intake did not 

differ greatly by residential area category. However, those who were living in suburban 

show distinctively high frequency of fries intake compared with three other groups who 

lived in the United States for less than 10 years, resulting in the much steeper slope of 

time lived in the United States among those who were living in suburban. 

Figure 15 displays the predictive margins of time lived in the United States on 

fries intake per week by participation in WIC for those who were eligible for WIC. The 

figure indicates that the directions of association between length of time lived in the 
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United States and fries intake were opposite. Among those who were eligible for but on 

WIC, living in the United States for 10 years or longer was negatively associated with 

fries intake per week. However, living in the United States for 10 years or longer was 

positively associated with fries intake per week among those who were on WIC. Among 

those who lived in the United States for less than 10 years, being on WIC was associated 

with less frequency of fries intake compared with being eligible for but not on WIC. By 

contrast, being on WIC was associated with higher frequency of fries intake compared 

with being eligible for but not on WIC among those who lived in the United States for 10 

years or longer.  

Model 4 in Table 6 shows that family type had a significant moderation effect on 

the association between length of time lived in the United States and fast food intake. 

Figure 17 displays the predictive margins of time lived in the United States on fast food 

intake by family type. In general, the figure shows that for all different family types, 

living in the United States for 10 years or longer was negatively associated with times of 

eating fast food intake per week. However, this association was strongest among those 

who are single with kids, with the predicted incidence rate changing from 22.75 times per 

week for those who have lived in the United States for less than 10 years, to 2.67 times 

per week for those who have lived in the United States for at least 10 years. Comparing 

those who have lived in the United States for at least 10 years and those who have lived 

in the United States for less than 10 years, the changes of predicted incidence rate for fast 

food intake for the other three types of family who were small: (1) from 3.42 to 1.85 

times per week among those who are single with no kids; (2) from 2.84 to 1.64 times per 
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week among those who were married with no kids; and (3) from 3.89 to 2.16 times per 

week among those who were married with kids. 
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Chapter V – Discussion 

Implications 

The purpose of this study is to examine the influence of acculturation, 

sociodemographic and environmental factors on dietary intake among Asian immigrants 

in the United States. Findings from this study extend the understanding of the 

complexities in the interactive impact of acculturation, sociodemographic and 

environmental determinants on diet for this population.  

Acculturation and Dietary Intake 

 Consistent with findings from previous studies (Gilbert & Khokhar, 2008; 

Holmboe-Ottesen & Wandel, 2012; Pan et al., 1999; Tseng et al., 2015), findings from 

the present study supported my hypotheses, and confirmed that fruit and vegetable intake 

were both negatively associated with acculturation, indicated by living in the United 

States for at least ten years. This finding provided further evidence for the declining 

health status among Asian immigrants over time lived in the United States, and hence 

emphasized the need of research and intervention that aim to help this population to 

maintain their healthy lifestyle from their home countries, as recommended by the most 

recent Dietary Guidelines (U.S. Department of Agriculture & U.S. Department of Health 

and Human Services, 2015). 

 Previous research suggests that sugar and fat intake was positively associated with 

length of time live in the United States (Gilbert & Khokhar, 2008; Holmboe-Ottesen & 

Wandel, 2012; Tseng et al., 2015; Yang & Read, 1996). One would hypothesize that soda 

and fries should be both positively associated with living in the United States for at least 
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10 years. Interestingly, the finding of the present study shows the opposite of my 

proposed hypotheses. One most plausible explanation for this contradictory result lies in 

the difference of measurement of sugar and fries intake. For example, Tseng and 

colleagues (2015) found that fat intake was slightly and significantly associated with 

acculturation among Chinese immigrants. To measure fat intake, they used participants’ 

48-hour self-recalled data regarding intake of 166 food subgroups defined by the 2005 

Dietary Guidelines for Americans (U.S. Department of Health and Human Services & 

U.S. Department of Agriculture, 2005) and Food Guideline Pyramid (U.S. Department of 

Agriculture, 2005), and calculated the percentage of daily energy intake from fat 

according to the Diet Quality Index-International (Kim, Haines, Seiga-Riz, & Popkin, 

2003). Such differences in measures may render different results in changes of fat intake 

after immigration. It is also possible that Asian immigrants may consume more fries and 

sugary drink immediately after immigration due to lack of knowledge of local fresh 

produce in the United States, and then developed familiarity with local food ingredients 

and cooking equipment, and found alternative food and cooking procedure that is 

culturally acceptable. 

 The findings of this study do not support the hypotheses regarding the association 

between language spoken at home and dietary intake. This contradicts to a previous 

experimental study that suggests language use, as an important identify-based 

psychological process, may influence people’s dietary intake among Asian immigrants in 

order to comply with the mainstream dietary standard, once their identities as Americans 

are challenged (Guendelman, Cheryan, & Monin, 2011). 

Sociodemographic Factors and Dietary Intake 
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 Previous studies suggest that dietary quality, indicated by high consumption of 

fruits and vegetables, and low consumption of fat and sugar, was positively associated 

with education among general populations (La Vecchia, Negri, & Franceschi, 1992; Xie, 

Gilliland, Li, & Rockett, 2003). Nevertheless, findings of the present studies did not 

support those hypotheses. In the present study, graduating from high school was not 

significantly associated with intake of fruits, vegetables, fries and fast food. Surprisingly, 

graduating from high school was positively associated with soda intake for Asian 

immigrants. One possible explanation is that Asian immigrants who completed high 

school may have been more acculturated to the mainstream society in the United States, 

and consumed high amount of soda in social networking situations. In addition, previous 

study found that higher education was associated with a larger increase consumption 

frequency of fruits and vegetables (Lv & Cason, 2004). However, the present study found 

no significant moderation effect of education on the association between length of time 

living in the United States and fruit consumption. On the contrary, the present study 

found that Asian immigrants who completed high school consumed more vegetables than 

their counterparts who did not finish school immediately after immigration, showed a 

more dramatic decrease in vegetable intake ten years after immigrating to the United 

States, whereas the vegetable intake among their counterparts who did not finish high 

school remained approximately the same. Such patterns of change also support the 

argument that immigrants with higher education are more likely to adapt their dietary 

intake to fit into the mainstream culture in the United States.  

 Among the general population in the United States, household income is 

associated with high dietary quality (Bowman, Gortmaker, Ebbeling, Pereira, & Ludwig, 
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2004; La Vecchia et al., 1992; Xie et al., 2003). However, the present study found no 

significant association between dietary intake and household income for Asian 

immigrants. Landrine and Klonoff (2004) argued that food price was one of the important 

meta-contingencies in explaining the dietary patterns among immigrants from Asian and 

Latin countries. For example, in China, Western fast food restaurants, such as 

McDonald’s and Kentucky Fried Chicken, win popularity, particularly among middle-

class professionals and well-educated youth, over a number of equivalent Chinese 

restaurants, due to their spacious and comfortable environment, and customers’ 

perception of their desired cultural symbolisms, including but not limited to “modernity” 

and “equality”, despite that Chinese traditional food was cheaper and more appealing to 

the taste of ordinary citizens (Yan, 2000). Fast food from the United States chains is more 

expensive than fresh fruits and vegetables in those countries. But in the United States, the 

price of fresh fruits and vegetables is equal to or even higher than the price of fast food. 

Thus, dietary intake among Asian immigrants may not be determined by household 

income as much as by social status.  

 The present study also found differences in dietary intake across ethnic groups 

among Asian immigrants in the United States. Korean and Filipino/a immigrants 

consumed soda, fries and fast food more frequently than Chinese and Vietnamese 

immigrants. One possible explanation is that Chinese and Vietnamese people were not 

exposed to Western fast food those food items as long as Koreans and Filipino/as due to 

shorter history of Western fast food industry. Vietnamese immigrants consumed 

vegetables significantly less frequently than immigrants of other ethic groups. This 

finding was unexpected, as vegetables are among the primary dietary sources in Vietnam 
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compared to the other countries (Nam, Jo, & Lee, 2010). More research is needed to 

investigate the reasons for such ethnic differences in dietary intake. 

 The present study found that Asian immigrants who were unemployed and 

looking for work consumed vegetables more frequently than their employed counterparts. 

This may be because people who were unemployed are more likely to have family meals, 

which is associated with a higher portion of vegetables (Neumark-sztainer, Hannan, 

Story, Croll, & Perry, 2003). However, Asian immigrants who were unemployed and not 

looking for work consumed fruits, vegetables and fast food less frequently than those 

who were employed. In addition, their vegetable intake decreased more drastically 

overtime in the Untied States than those who were employed, and those who were 

unemployed but not looking for work. One possible explanation is that they are more 

likely to be unable to work, and live only on minimal public assistance, with which they 

cannot afford to purchase fruits or vegetables. Their low intake in fast food compared to 

the other two employment status group might be due to that they are more likely to live in 

a socially and physical deprived neighborhood, where fast food restaurants were scarcely 

concentrated (Schmitz et al., 2009).  

Environmental Factors and Dietary Intake 

 Previous literature suggests that single parents, in general, allocate smaller share 

of their food budget on fruits and vegetables than married parents (Ziol-Guest et al., 

2006). In contrast, those who were single consumed fruits and vegetables most frequently 

compared to the other three family type groups among Asian immigrants. Those who 

were married and having kids consumed vegetables less frequently than any other three 
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groups. This unique association between family type and dietary intake among Asian 

immigrants is unexpected and requires further research to find explanations. Those who 

were single and having kids also consumed fast food more frequently than their 

counterparts who belong to any of the three other family type groups. This finding is 

consistent with previous research finding that single parents, particularly single mothers, 

tend to choose fast food over home-prepared food, due to time scarcity (Jabs & Devine, 

2006; Ziol-Guest et al., 2006). Their intake of fries and fast food declined most 

drastically compared to the other three family type groups. This is mainly reflected upon 

their distinguishingly high intake of fries and fast food compared to the other groups 

among those who lived in the United States for less than 10 years. The results of the 

present study show that those who were single with kids and lived in the United States for 

less than 10 years consumed fries and fast food as much as 37.43 and 22.75 times per 

week, roughly equal to five times and three times a day, compared to between 2.51 and 

4.29 times per week for the other three groups. This astounding comparison has an 

alarming implication for public health professionals in addressing nutritional inequalities 

among recent immigrants who were single parents through early nutrition assessment, 

education and community-based interventions.  

 The present study found some significant associations between home ownership, 

type of housing and dietary intake. The results show that Asian immigrants with home 

ownership had lower intake of all the five dietary categories. Having household tenure 

was also associated with more drastic decline in fries intake overtime. Despite previous 

finding of positive association between home ownership and dietary variety (Temple, 

2006), research regarding the influence of house ownership and dietary intake remains 
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scarce. Asian immigrants who live in a mobile home consumed fruits and vegetables 

mostly frequently compared to the other three housing type groups. Those living a mobile 

home was the only housing type group that shows the increased intake of both fruits and 

vegetables. Such findings suggest that living in a mobile home serves as a protective 

factor for Asian immigrants to maintain their traditional healthy eating patterns. One 

explanation is that mobile home is less costly and but more likely to be remote from the 

cities. Furthermore, mobile home owners are more likely to own cars than the other three 

housing type groups to make a living, which provide transportation for them to have 

access to fruits and vegetables (Plaut, 2005). In addition, the present study shows that 

living in a building with three or more units was associated with the lowest intake of 

fries. Since there was little literature that examines the influence of housing type on 

dietary intake, more evidence is needed to explain the findings in this study. Future 

research should be conducted to decipher this association by investigating the spatial 

distribution of household tenure and types of housing, differences of food cooking and 

storing equipment across household tenure and housing types, and their relationship with 

availability and accessibility of food sources.  

 Despite previous research evidence in the relationship between challenges in 

childcare, and food purchasing and preparation (Dubowitz et al., 2007), the present study 

did not find any association between household size and any dietary intake. However, 

household size shows a moderation effect on the association between length of time lived 

in the United States and vegetable intake. In general, the larger the household size, the 

more decline in vegetable intake overtime. The results show that the difference in 

vegetable intake across family size among Asian immigrants who lived in the United 
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States for less than 10 years (ranging from 24.44 to 79.26 times per week) was much 

larger that that among those who lived in the United States for at least 10 years (ranging 

from 9.70 to 22.98 times per week). Thus, one possible explanation is that larger families 

may consume more vegetables than smaller families in their home countries due to low 

income per capita and low price of vegetables in relative to meat and other products. As 

they became familiar with the food price difference in the United States over time, they 

consumed much less vegetables overtime. Nevertheless, this explanation calls for future 

research to validate. 

  Previous research found significant association between food store availability, 

dietary intake and residential area category. Food stores are significantly more available 

in urban areas than in rural areas (Powell, Slater, Mirtcheva, Bao, & Chaloupka, 2007). 

Urban residents consumed more fruits and vegetables, and less calories than rural 

residents (Dean & Sharkey, 2012; Liu et al., 2012). However, the present study found no 

significant association between residential area category and intake of fruits, vegetables, 

soda, fries or fast food among Asian immigrants. Yet, residential area category 

significantly moderated the association between length of time living in the United States 

and fries intake. The fries intake among Asian immigrants residing in suburban area 

seemed to decline more drastically than their counterparts in any other residential area 

category. This was largely due to the distinguishingly high intake among recent 

immigrants residing in suburban areas of 15.37 times per week (more than twice a day), 

compared to recent immigrants residing in other types of neighborhoods (ranging from 

0.88 to 4.10 times a week). While rarely investigated in past research, special 

characteristics of suburban areas, especially distribution of food stores, food pantries and 
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other kinds of food sources, which may contribute to high intake of fries among Asian 

immigrants should be studied in future research. 

 Using the same data, previous research suggests that perceived availability of 

fruits and vegetables in their neighborhood or near their workplace was not associated 

with neither of their consumption among Asian populations in the United States (Wang, 

2016). Nonetheless, the present study found a significant positive association between 

perceived availability and intake of vegetables among Asian immigrants. This finding 

implies the importance of advocating availability and accessibility to healthy food, and 

providing education to help Asian immigrants to become familiar with local fresh 

produce. 

 The present study found that food assistance programs had significant 

associations with dietary intake among Asian immigrants. Receiving food stamp was 

positively associated with intake of soda compared with being eligible for but receiving 

food stamp among Asian immigrants, consistent with previous research that detects the 

same association among the general population in the United States (Leung & Villamor, 

2010). This association was largely due to the policies regarding eligibility of items to be 

purchased with food stamp through Electronic Benefit Transfer (EBT). According to the 

United States Department of Agriculture (United States Department of Agriculture, 

2016),  

“The Food and Nutrition Act of 2008 (the Act) defines eligible food as 

any food or food product for home consumption and also includes seeds and 

plants which produce food for consumption by SNAP households…. Soft drinks, 
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candy, cookies, snack crackers, and ice cream are food items and are therefore 

eligible items.” 

Receiving food stamp, in reference to being eligible for but not receiving food stamp, had 

a significantly negative association with fast food intake. One possible explanation is that 

most restaurants may not accept EBT due to application process for Restaurant Meals 

Program (State of California, 2016b). Another explanation is that only a limited number 

of counties are participating in the Restaurant Meals Program in California (State of 

California, 2016a). 

 Unlike food stamp, participation in the WIC program appeared to serve as a 

protective factor for Asian immigrants to maintain healthy eating. Being on WIC was 

associated with significantly more frequent intake of vegetables and less frequent intake 

of soda, compared with being eligible for but not on WIC. In addition, participation in 

WIC had a moderation effect on the association between length of time lived in the 

United States and fries intake among Asian immigrants. The results of the present study 

showed that intake of fries increased overtime for those who were eligible for but not on 

WIC, but declined overtime for those who were on WIC, which confirmed the beneficial 

impact of WIC on nutrition intake among low-income families investigated in previous 

research (Basiotis et al., 1998; Cole & Fox, 2008). 

Limitations 

 The present study suffers from several limitations, mainly in study design, sample 

representativeness and measurement. First, using cross-sectional data may make it 

difficult to infer causal relationship between acculturation, sociodemographic, and 

environmental factors and dietary intake. However, based on the associations identified 
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in this exploratory study, future research may adopt longitudinal designs to follow up 

with the changes of diet among Asian immigrants, and develop a better understanding of 

the cause-and-effect between the three types of factors and dietary intake. 

 Second, the present study only included four ethnic groups of Asian immigrants 

due to the limited sample size for the other Asian ethnic groups. The findings of this 

study might not be generalizable to the other Asian ethnic groups, particularly South 

Asians and West Asians. Given previous studies that found dietary quality among those 

ethnic immigrants residing in Western countries were also declining after immigration 

(Daryani, Becker, Vessby, & Andersson, 2015; Gilbert & Khokhar, 2008; Holmboe-

Ottesen & Wandel, 2012; Holvik, Meyer, Haug, & Brunvand, 2005; Mellin-Olsen & 

Wandel, 2005; Wandel et al., 2008), research for investigating the acculturation, 

sociodemographic and environmental factors on diet among South Asians and West 

Asians is highly needed. In addition, the results of this study are only representative for 

the Asian immigrants in the California. Whether they can be generalized to the United 

States calls for research based on nationally representative research. 

 Third, more information is needed to comprehensively measure potential 

psychological, cultural and environmental determinants of dietary intake and thoroughly 

assess dietary quality among Asian immigrants. Researchers suggested that psychological 

and cultural factors, including but not limited to acculturation stress, ethnic and 

immigrant identity, family roles, health motivations, taste sensory, have important impact 

on immigrants’ diet (Greder, de Slowing, & Doudna, 2012; Hwang, Lee, Kim, Chung, & 

Kim, 2010; Mares, 2012; Marquis & Shatenstein, 2005; Parasecoli, 2014; Vallianatos & 

Raine, 2008). Whether those factors may serve as mediating mechanisms between length 
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of stay in the United States and dietary changes among Asian immigrants calls for further 

investigation in the future.  

 The present study only investigated limited categories of environmental factors on 

dietary intake among Asian immigrants, including family type, household size, home 

ownership, housing type, perceived availability in neighborhood or near workplace, 

residential area category, and food assistance program participation. However, the food 

environment can more sophisticated than those for Asian immigrants. The influence of 

other multifaceted environmental factors on immigrants’ diet, such as neighborhood 

physical mobility (walkability, bikeability and public transit), car ownership, perceived 

ability of food in home countries, presence and density of ethnic grocery stores and 

restaurants, and acceptance of EBT among local ethnic grocery stores and restaurants, 

remained unexplored so far. 

 In addition, the CHIS data only used consumption of soda, fries and fast food to 

assess intake of carbohydrates and saturated fat. Those measures is very likely to be 

invalid to measure carbohydrates and saturated fat intake among Asian immigrants, given 

that those types of food and drinks are not inherent in mainstream Asian cuisine, which 

may be the reason for the contradictory findings between the current study and previous 

research (Gilbert & Khokhar, 2008; Holmboe-Ottesen & Wandel, 2012; Lv & Cason, 

2004; Tseng et al., 2015; Yang & Read, 1996). Since meat and meat products, 

particularly of pork, which are among the most popular and expensive food categories in 

Asia, especially in China and Korea (Nam et al., 2010), are being increasingly consumed 

due to low price compared to vegetables, intake of meat and meat products should be 

taken serious consideration to assess intake of harmful cholesterols among Asian 
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immigrants. Therefore, developing a culturally sensitive and responsive measure of diet 

is a critical step of understanding and investigating nutrition status among Asian 

immigrants. 
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Chapter VI – Conclusion 

 The present study aims to describe the dietary intake among Asian immigrants in 

the United States and explore their associations with acculturation, sociodemographic and 

environmental factors. Despite its limitations, the present study is still important in its 

value in enhancing the understanding of risk and protective factors of developing and 

maintaining healthy diet among Asian immigrants. Guided by the Operant Theory of 

Acculturation, the findings of the present study confirmed that Asian immigrants’ dietary 

quality was declining with length of time living in the United States, particularly in terms 

of fruit and vegetable intake, and evidenced the importance of research in dietary 

acculturation and its consequences for food insecurity, food justice and health disparities 

in the United States. Guided by the Dietary Acculturation Framework, the findings of the 

present study enhanced the understanding of the confounding and moderation effects of 

sociodemographic and environmental factors on dietary intake among Asian immigrants 

overtime.  

Nutrition and Social Work Grand Challenges 

Led by the American Academy of Social Work and Social Welfare, the Twelve 

Grand Challenges for Social Work was initiated to represent a dynamic social agenda for 

improving individual and family well-being, strengthening the social fabric, and helping 

create a more just society (American Academic of Social Work and Social Welfare, 

2017). Diet and nutrition, albeit not explicitly mentioned, have either direct or indirect 

association with all the of the Twelve Grand Challenges, particularly in (1) ensuring 

healthy development for all youth, (2) closing the health gap, (3) advancing long and 

productive lives, (4) reducing extreme economic inequality, and (5) achieving equal 
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opportunity and justice. Social work has remained silent in the field of nutritional 

inequality compared to other disciplines in the past. However, social work, due to its 

commitment to addressing social justice and disparity for marginalized populations, and 

its unique ability to view problems from the individual, family, group, community and 

policy perspectives, has its obligation and potential to contribute to practice and research 

in promoting nutritional equality and food justice, particularly among immigrants and 

ethnic minorities (Delgado, 2013). 

Social Workers’ Role in Addressing Food Insecurity and Nutritional Inequality 

 According to the Council on Social Work Education (2017), social workers 

should play an important role in addressing food insecurity and nutritional inequality. 

First, social workers should “provide education to groups about the importance of the 

food they eat and empower them to protect their rights to food” (Council on Social Work 

Education, 2017). This strategy is particularly important in working with immigrants and 

refugees, due to their knowledge gap in the local food nutrition, food sources and food 

assistance policies. Research suggests that providing culturally appropriate nutrition 

education improved the diets of WIC-eligible Vietnamese women, indicated by both 

nutrient intake and nutrient density (Ikeda, Pham, Nguyen, & Mitchell, 2002).  

Second, social workers should “advocate on behalf of the vulnerable communities 

that experience discrimination against their right to adequate food supply” (Council on 

Social Work Education, 2017). Minkoff-Zern (2012) argued that in order to address 

nutrition and diet issues among immigrants of ethnic minorities, researchers should 

develop a critical understanding of systematic discrimination towards non-White 
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immigrant food in the society, and of the financial and spatial constraints that prevent 

immigrants from maintaining healthy diet. With its commitment to preventing and 

eliminating domination of, exploitation of, and discrimination against any person, group, 

or class on the basis of race, ethnicity, national origin, color, or immigration status, and 

its mission of promoting sensitivity to and knowledge about oppression and cultural and 

ethnic diversity (National Association of Social Workers, 2008), social work has the 

strengths and the responsibilities of ensuring immigrants’ adequate access to healthy 

food.  

Third, social workers should “provide meaningful interventions to vulnerable 

populations’ food security” (Council on Social Work Education, 2017). In working with 

immigrants, cultural adaption is an essential part of intervention, and has to be warranted 

to address culturally unique risk and protective factors and improve fit with the target 

population through tailoring theories of change and logic models (Fraser, Richman, & 

Day, 2009). For example, Chinese-Americans, whose native language is not English, tend 

to be unfamiliar with the mainstream source of information in the United States, such as 

U.S. dietary guidelines or food labels. Instead, friends and Chinese newspapers were their 

primary source of nutrition information (Satia et al., 2000). The cultural implication of 

this finding is critical for designing and disseminating interventions among Chinese 

immigrants through social network and public media.  

Last but not least, social workers should “build coalitions of multiple stakeholders 

to address issues of food security globally and locally” (Council on Social Work 

Education, 2017). Results from the present study suggest that diet is a very complicated 

issue that involves not only individuals and families, but also community and policy 
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stakeholders. Thus, questions of nutrition inequality and food insecurity can never be 

addressed by any single discipline. For example, Shor (2010) found that dieticians 

generally lack sufficient familiarity with the life circumstances of clients, especially those 

from low-income families, and knowledge of adjusting nutrition-related treatment to 

clients’ life circumstances. To build this gap, clinical social workers can be involved in 

assessing the needs of individuals and families, and help them navigate the family and 

community sources to obtain adequate access to healthy food. In addition, public health 

social workers can develop a comprehensive plan to assess contributing factors to the 

outcome of the programs by researching the history of a community, connecting with 

local government stakeholders, participating in local community events, and analyzing 

current trends in public policy (Barahona & Nahm, 2015). 

The present study aimed to investigate the association between acculturation, 

sociodemographic and environmental determinants, and dietary intake among Asian 

immigrants. In general, length is time lived in the United States was negatively associated 

with not only fruit and vegetable intake, but also with soda, fries and fast food intake. 

The study also found that sociodemographic and environmental factors confounded and 

moderated the association between length of time lived in the United States and dietary 

intake. The findings of the study demonstrated the complexity of dietary changes among 

Asian immigrants, and hence highlighted the role that social workers can play in address 

nutrition inequality among Asian immigrants. The study also discovered potential issues 

and challenges of developing measurement for dietary intake among Asian immigrants, 

and provided empirical evidence of longitudinal research designs to further explain 
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dietary changes, and guidelines for community-based interventions to address strategies 

of helping Asian immigrants to maintain and develop healthy eating habits. 
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Appendices 

Appendix I. Figures and Tables 

Figure 1 Conceptual model of the Operant Theory of Acculturation 
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Figure 2 Conceptual model of the Dietary Acculturation Framework 

 

 

 

 

 

 

 

 



 

 

74 

Figure 3. Conceptual model for the present study 
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Table 1 Descriptive statistics for the sample (N = 2,122) 

 Mean (sd)/% 
Dependent variables  
   Times of eating fruits per week 8.16 (6.27) 
   Times of eating vegetables per week 7.36 (5.09) 
   Times of drinking soda per week 0.75 (2.23) 
   Times of eating fries per week 0.45 (1.19) 
   Times of eating fast food per week 0.88 (1.49) 
  
Acculturation factors  
   Lived in the U.S. for at least 10 years 85.25% 
   Only speaking Asian language at home 47.97% 
  
Sociodemographic factors  
   Age 53.66 (15.49) 
   Income (by FPL) 3.93 (4.40) 
   Graduated high school 85.49% 
  
   Female 61.12% 
   Male 38.88% 
  
   Chinese 31.01% 
   Korean 25.40% 
   Filipino/Filipina 15.50% 
   Vietnamese 28.09% 
     
   Employed 51.93% 
   Unemployed looking for work 5.89% 
   Unemployed not looking for work 42.18% 
  
Environmental factors  
Household Environment  
   Single with no kids 31.90% 
   Single with kids 3.35% 
   Married with no kids 36.15% 
   Married with kids 28.61% 
  
   Living in a house 60.70% 
   Living in a duplex 5.33% 
   Living in a building with 3 or more units 32.33% 
   Living in a mobile home 1.74% 
    
   Own the home 51.89% 
   Rent or some other arrangement 48.11% 
   Household size 2.92 (1.51) 
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 Mean (sd)/% 
Community Environment  
   Living in urban 71.21% 
   Living in second city 11.03% 
   Living in suburban 15.27% 
   Living in town or rural 2.50% 
  
   Can always find fresh fruits and vegetables in 
neighborhood or near workplace 

80.21% 

  
Public Assistance  
   Receiving food stamp 6.55% 
   Eligible for but not receiving food stamp  56.36% 
   Not eligible for food stamp 37.09% 
  
   On WIC 1.13% 
   Eligible for but not on WIC 2.64% 
   Not eligible for WIC 96.23% 
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Table 2 Negative binomial regression on fruit intake (N = 2,122) 

 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
Intercept 0.44*** 

(0.32, 0.60) 
0.87 

(0.34, 0.26) 
0.73 

(0.20, 2.63) 
0.22* 

(0.06, 0.81) 
Acculturation factors     
Lived in the U.S. 10+ years 
   (ref: less than 10 years) 

0.56** 
(0.39, 0.80) 

0.70^ 
(0.48, 1.00) 

0.67* 
(0.50, 0.91) 

2.49 
(0.28, 21.74) 

Only speaking Asian language  
at home 

0.83 
(0.58, 1.19) 

1.01 
(0.71, 1.44) 

0.81 
(0.59, 1.10) 

0.83 
(0.59, 1.18) 

Sociodemographic factors     
Korean  
   (ref: Chinese) 

 1.17 
(0.75, 1.83) 

1.07 
(0.78, 1.46) 

0.86 
(0.45, 1.65) 

Filipino/Filipina  
   (ref: Chinese) 

 1.20 
(0.70, 2.06) 

0.95 
(0.64, 1.42) 

0.71 
(0.33, 1.53) 

Vietnamese  
   (ref: Chinese) 

 0.73* 
(0.53, 1.00) 

0.79 
(0.56, 1.11) 

0.84 
(0.49, 1.46) 

Female  
   (ref: male) 

 1.20 
(0.84, 1.73) 

1.33^ 
(1.00, 1.78) 

1.36 
(0.79, 2.33) 

Income  0.99 
(0.95, 1.03) 

1.01 
(0.97, 1.05) 

1.08 
(0.95, 1.22) 

Age  0.98*** 
(0.96, 0.99) 

0.99* 
(0.97, 1.00) 

0.99 
(0.97, 1.02) 

Graduated high school  1.13 
(0.73, 1.74) 

1.25 
(0.88, 1.78) 

1.60 
(1.08, 2.35) 

Unemployed looking for work 
   (ref: employed) 

 1.17 
(0.69, 1.97) 

1.17 
(0.77, 1.76) 

1.37 
(0.76, 2.49) 

Unemployed not looking for   
work  
   (ref: employed) 

 0.80 
(0.58, 1.11) 

0.75* 
(0.57, 0.98) 

1.20 
(0.64, 2.26) 

Environmental factors     
Single with kids  
   (ref: single with no kids) 

  1.84* 
(1.07, 3.15) 

2.10^ 
(0.92, 4.80) 

Married with no kids 
   (ref: single with no kids) 

  0.81 
(0.55, 1.19) 

1.05 
(0.51, 2.13) 

Married with kids 
   (ref: single with no kids) 

  1.15 
(0.82, 1.62) 

1.34 
(0.66, 2.75) 

Household size   0.93 
(0.84, 1.03) 

0.89 
(0.80, 1.03) 

Having household tenure   0.36*** 
(0.27, 0.49) 

0.50* 
(0.30, 0.85) 

Living in duplex 
   (ref: living in house) 

  1.64 
(0.72, 3.72) 

0.27*** 
(0.14, 0.53) 

Living in building with 3 or  
more units  

  0.77 
(0.52, 1.15) 

0.73 
(0.44, 1.20) 
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 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
   (ref: living in house) 
Living in mobile home 
   (ref: living in house) 

  2.21* 
(1.13, 4.34) 

0.90 
(0.30, 2.71) 

Always find fresh fruits and  
   vegetables 

  1.12 
(0.90, 1.39) 

1.18 
(0.83, 1.69) 

Living in second city 
   (ref: living in urban) 

  1.03 
(0.71, 1.51) 

1.34 
(0.81, 2.26) 

Living in surburban 
   (ref: living in urban) 

  1.41 
(0.92, 2.72) 

1.46 
(0.51, 4.20) 

Living in town or rural 
   (ref: living in urban) 

  0.81 
(0.54, 1.22) 

1.16 
(0.36, 3.71) 

Receiving food stamp 
   (ref: eligible for but not  
   receiving) 

  1.11 
(0.69, 1.79) 

1.11 
(0.55, 2.23) 

Not eligible for food stamp 
   (ref: eligible for but not  
   receiving) 

  0.98 
(0.75, 1.28) 

0.92 
(0.43, 1.99) 

On WIC 
   (ref: eligible for but not on 
WIC) 

  1.74 
(0.76, 4.00) 

2.84* 
(1.11, 7.23) 

Not eligible for WIC 
   (ref: eligible for but not on 
WIC) 

  1.28 
(0.63, 2.61) 

2.02^ 
(0.91, 4.50) 

Interaction with lived in the 
U.S. for 10+ years 

    

Living in duplex 
   (ref: living in house) 

   7.39*** 
(2.60, 21.06) 

Living in building with 3 or  
more units  
   (ref: living in house) 

   1.07 
(0.53, 2.15) 

Living in mobile home 
   (ref: living in house) 

   3.27^ 
(0.90, 11.87) 

Log of overdispersion 
parameter 

0.47*** 
(0.29, 0.66) 

0.40*** 
(0.23, 0.57) 

0.24*** 
(0.11, 0.36) 

0.21*** 
(0.08, 0.34) 

Note: For Tables 2 – 5: (1) IRR: incidence rate ratio; (2) ^ p < .01. * p < .05. ** p < .01. 
*** p < .001; (3) All results are weighted to account for complex survey design effects to 
represent the four Asian ethnic immigrant groups in California population using 
Jackknife method; (4) For  interaction terms, only coefficients that are significant at 0.1 
are presented in the tables. 

 

 



 

 

79 

 

Figure 4 Predictive margins of time lived in the United States and housing type on 
fruit intake per week 

 

Housing type 10- years 10+ years 

Living in a house 40.13 (18.14, 62.12) 17.32 (13.44, 21.21) 

Living in a duplex 10.79 (4.77, 16.82) 34.45 (5.06, 63.84) 

Living in a building with 
three or more units 29.20 (16.14, 42.27) 13.52 (7.89, 19.14) 

Living in a mobile home 36.26 (0, 74.30) 51.15 (16.38, 85.91) 
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Table 3 Negative binomial regression on vegetable intake (N = 2,122) 

 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
Intercept 0.50** 

(0.30, 0.83) 
1.55 

(0.60, 4.02) 
1.06^ 

(0.24, 4.74) 
0.12** 

(0.03, 0.50) 
Acculturation factors     
Lived in the U.S. 10+ years 
   (ref: less than 10 years) 

0.46** 
(0.26, 0.81) 

0.61* 
(0.42, 0.89) 

0.73^ 
(0.52, 1.04) 

11.23* 
(1.15, 112.03) 

Only speaking Asian language  
at home 

0.96 
(0.63, 1.46) 

1.15 
(0.72, 1.87) 

0.94 
(0.65, 1.35) 

0.86 
(0.64, 1.16) 

Sociodemographic factors     
Korean  
   (ref: Chinese) 

 0.90 
(0.58, 1.39) 

0.73 
(0.49, 1.09) 

0.56^ 
(0.31, 1.02) 

Filipino/Filipina  
   (ref: Chinese) 

 0.93 
(0.51, 1.67) 

0.68 
(0.37, 1.25) 

0.48* 
(0.26, 0.90) 

Vietnamese  
   (ref: Chinese) 

 0.56** 
(0.37, 0.83) 

0.59** 
(0.41, 0.86) 

0.58* 
(0.34, 0.97) 

Female  
   (ref: male) 

 1.45* 
(1.03, 2.03) 

1.43* 
(1.04, 1.96) 

1.13 
(0.77, 1.66) 

Income  1.01 
(0.95, 1.08) 

1.03 
(0.97, 1.09) 

1.11 
(0.97, 1.27) 

Age  0.97*** 
(0.96, 0.98) 

0.97** 
(0.96, 0.99) 

0.99 
(0.98, 1.01) 

Graduated high school  0.79 
(0.40, 1.56) 

0.93 
(0.53, 1.65) 

1.78^ 
(0.96, 3.32) 

Unemployed looking for work 
   (ref: employed) 

 1.67^ 
(0.91, 3.09) 

1.63^ 
(0.96, 2.77) 

1.74* 
(1.03, 2.93) 

Unemployed not looking for   
work  
   (ref: employed) 

 0.78 
(0.48, 1.29) 

0.72^ 
(0.51, 1.03) 

1.40 
(0.77, 2.57) 

Environmental factors     
Single with kids  
   (ref: single with no kids) 

  1.81^ 
(0.93, 3.53) 

2.63** 
(1.26, 5.47) 

Married with no kids 
   (ref: single with no kids) 

  0.78 
(0.44, 1.36) 

0.65^ 
(0.40, 1.05) 

Married with kids 
   (ref: single with no kids) 

  0.72^ 
(0.51, 1.04) 

0.74 
(0.41, 1.35) 

Household size   1.00 
(0.87, 1.14) 

1.14^ 
(0.99, 1.31) 

Having household tenure   0.43*** 
(0.31, 0.59) 

0.65 
(0.34, 1.27) 

Living in duplex 
   (ref: living in house) 

  1.42 
(0.89, 2.27) 

2.22^ 
(0.90, 5.47) 

Living in building with 3 or  
more units  

  0.93 
(0.63, 1.38) 

1.62^ 
(0.98, 2.66) 
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 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
   (ref: living in house) 
Living in mobile home 
   (ref: living in house) 

  3.49* 
(1.11, 10.90) 

1.25 
(0.57, 2.74) 

Always find fresh fruits and  
   vegetables 

  1.35* 
(1.05, 1.75) 

1.23 
(0.83, 1.81) 

Living in second city 
   (ref: living in urban) 

  1.16 
(0.70, 1.91) 

0.92 
(0.61, 1.39) 

Living in surburban 
   (ref: living in urban) 

  1.40 
(0.82, 2.40) 

2.22 
(0.71, 6.97) 

Living in town or rural 
   (ref: living in urban) 

  1.02 
(0.58, 1.78) 

1.80 
(0.81, 4.00) 

Receiving food stamp 
   (ref: eligible for but not  
   receiving) 

  0.79 
(0.47, 1.34) 

0.93 
(0.44, 1.97) 

Not eligible for food stamp 
   (ref: eligible for but not  
   receiving) 

  0.84 
(0.61, 1.16) 

0.55^ 
(0.28, 1.09) 

On WIC 
   (ref: eligible for but not on 
WIC) 

  2.11^ 
(0.93, 4.77) 

2.23^ 
(0.90. 5.52) 

Not eligible for WIC 
   (ref: eligible for but not on 
WIC) 

  1.35 
(0.71, 2.59) 

1.39 
(0.66, 2.92) 

Interaction with lived in the 
U.S. for 10+ years 

    

Graduated high school    0.48^ 
(0.21, 1.10) 

Unemployed looking for work 
   (ref: employed) 

   1.01 
(0.48, 2.11) 

Unemployed not looking for   
work  
   (ref: employed) 

   0.40** 
(0.20, 0.77) 

Household size    0.80* 
(0.64, 0.99) 

Living in duplex 
   (ref: living in house) 

   0.52 
(0.19, 1.39) 

Living in building with 3 or  
more units  
   (ref: living in house) 

   0.51* 
(0.26, 1.00) 

Living in mobile home 
   (ref: living in house) 

   3.39^ 
(0.83, 14.34) 

Log of overdispersion 
parameter 

0.50*** 
(0.33, 0.67) 

0.38*** 
(0.21, 0.56) 

0.25*** 
(0.08, 0.42) 

0.20** 
(0.04, 0.37) 
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Figure 5 Predictive margins of time lived in the United States and education on 
vegetable intake per week 

 

Education 10- years 10+ years 

Not graduated high 
school 19.92 (0, 41.34) 21.19 (7.23, 35.16) 

Graduated high school 35.47 (5.41, 65.52) 18.08 (13.65, 22.50) 
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Figure 6 Predictive margins of time lived in the United States and employment 
status on vegetable intake per week 

 

Employment status 10- years 10+ years 

Employed 29.44 (7.42, 51.47) 19.87 (13.61, 26.13) 

Unemployed, looking for 
work 51.26 (6.89, 95.62) 34.78 (14.94, 64.62) 

Unemployed, not looking 
for work 41.35 (0, 88.86) 11.03 (8.62, 13.45) 
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Figure 7 Predictive margins of time lived in the United States and household size on 
vegetable intake per week 

 

Household size 10- years 10+ years 

1 24.44 (4.60, 44.28) 22.98 (9.55, 36.40) 

2 27.85 (5.64, 50.07) 20.87 (11.84, 29.91) 

3 31.74 (6.09, 57.40) 18.97 (13.34, 24.60) 

4 36.18 (5.70, 66.65) 17.24 (13.64, 20.84) 

5 41.23 (4.22, 78,24) 15.66 (12.02, 19.31) 

6 46.99 (1.30, 92.58) 14.23 (9.30, 19.16) 

7 53.55 (0, 110.14) 12.93 (6.59, 19.28) 

8 61.03 (0, 131.45) 11.75 (4.17, 19.33) 

9 69.55 (0, 157.15) 10.68 (2.09, 19.27) 

10 79.26 (0, 187.95) 9.70 (0.33, 19.07) 
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Figure 8 Predictive margins of time lived in the United States and housing type on 
vegetable intake per week 

 
 
Housing type 10- years 10+ years 

Living in a house 30.04 (0, 60.73) 18.07 (12.01, 24.13) 

Living in a duplex 66.74 (5.49, 127.98) 20.73 (10.37, 31.12) 

Living in a building with 
three or more units 48.52 (10.07, 86.98) 14.90 (9.20, 20.60) 

Living in a mobile home 37.51 (0, 84.05) 76.55 (0, 163.05) 
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Table 4 Negative binomial regression on soda intake (N = 2,122) 

 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
Intercept 0.13*** 

(0.09, 0.21) 
0.45* 

(0.21, 0.99) 
1.74 

(0.16, 18.63) 
2.26 

(0.33, 15.73) 
Acculturation factors     
Lived in the U.S. 10+ years 
   (ref: less than 10 years) 

0.20*** 
(0.12, 0.34) 

0.47** 
(0.29, 0.77) 

0.54** 
(0.31, 0.92) 

0.35 
(0.01, 20.97) 

Only speaking Asian language  
at home 

0.74 
(0.40, 1.36) 

1.01 
(0.65, 1.57) 

0.91 
(0.52, 1.61) 

0.89 
(0.51, 1.55) 

Sociodemographic factors     
Korean  
   (ref: Chinese) 

 2.00** 
(1.19, 3.35) 

1.63* 
(1.01, 2.65) 

3.54* 
(1.10, 11.38) 

Filipino/Filipina  
   (ref: Chinese) 

 2.57*** 
(1.49, 4.44) 

2.02* 
(1.09, 3.73) 

2.77^ 
(0.87, 8.85) 

Vietnamese  
   (ref: Chinese) 

 0.95 
(0.52, 1.72) 

0.64 
(0.36, 1.13) 

1.39 
(0.40, 4.81) 

Female  
   (ref: male) 

 0.26*** 
(0.18, 0.39) 

0.29*** 
(0.92, 0.96) 

0.31* 
(0.11, 0.89) 

Income  0.96 
(0.91, 1.01) 

0.98 
(0.93, 1.03) 

0.94 
(0.79, 1.11) 

Age  0.94*** 
(0.93, 0.96) 

0.94*** 
(0.92, 0.96) 

0.92*** 
(0.89, 0.95) 

Graduated high school  2.23** 
(1.25, 3.99) 

1.80^ 
(0.96, 3.37) 

0.58 
(0.22, 1.53) 

Unemployed looking for work 
   (ref: employed) 

 1.50 
(0.58, 3.90) 

1.68 
(0.54, 5.22) 

1.59 
(0.38, 6.57) 

Unemployed not looking for   
work  
   (ref: employed) 

 1.15 
(0.63, 2.11) 

0.98 
(0.59, 1.65) 

1.06 
(0.44, 2.55) 

Environmental factors     
Single with kids  
   (ref: single with no kids) 

  0.83 
(0.29, 2.36) 

0.95 
(0.21, 4.29) 

Married with no kids 
   (ref: single with no kids) 

  1.21 
(0.65, 2.28) 

1.53 
(0.47, 4.98) 

Married with kids 
   (ref: single with no kids) 

  1.15 
(0.59, 2.22) 

1.22 
(0.38, 3.91) 

Household size   0.94 
(0.73, 1.20) 

0.88 
(0.67, 1.16) 

Having household tenure   0.35** 
(0.19, 0.67) 

0.56 
(0.16, 1.49) 

Living in duplex 
   (ref: living in house) 

  0.61 
(0.27, 1.39) 

1.46 
(0.28, 7.72) 

Living in building with 3 or    0.65 0.50 
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 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
more units  
   (ref: living in house) 

(0.36, 1.16) (0.19, 1.37) 

Living in mobile home 
   (ref: living in house) 

  0.49 
(0.20, 1.18) 

1.06 
(0.04, 25.40) 

Always find fresh fruits and  
   vegetables 

  0.74 
(0.44, 1.27) 

0.90 
(0.44, 1.82) 

Living in second city 
   (ref: living in urban) 

  1.40 
(0.80, 2.42) 

2.92* 
(1.14, 7.47) 

Living in surburban 
   (ref: living in urban) 

  1.18 
(0.65, 2.17) 

1.24 
(0.25, 6.07) 

Living in town or rural 
   (ref: living in urban) 

  0.72 
(0.26, 1.99) 

0.54 
(0.18, 1.59) 

Receiving food stamp 
   (ref: eligible for but not  
   receiving) 

  2.59* 
(1.17, 5.75) 

2.00 
(0.48, 8.27) 

Not eligible for food stamp 
   (ref: eligible for but not  
   receiving) 

  1.28 
(0.78, 2.08) 

2.80* 
(1.20, 6.48) 

On WIC 
   (ref: eligible for but not on 
WIC) 

  0.10^ 
(0.01, 1.07) 

0.11* 
(0.02, 0.75) 

Not eligible for WIC 
   (ref: eligible for but not on 
WIC) 

  0.73 
(0.09, 6.16) 

1.60 
(0.31, 8.15) 

Interaction with lived in the 
U.S. for 10+ years 

    

Graduated high school    5.84** 
(1.56, 21.84) 

Log of overdispersion 
parameter 

1.90*** 
(1.71, 2.09) 

1.47*** 
(1.22, 1.73) 

1.37*** 
(1.13, 1.61) 

1.32*** 
(1.09, 1.55) 

 

 

 

 

 

 

 

 



 

 

88 

Figure 9 Predictive margins of time lived in the United States and education on soda 
intake per week 

 

Education 10- years 10+ years 

Not graduated high 
school 8.33 (0, 16.82) 0.64 (0.01, 1.28) 

Graduated high school 4.86 (1.77, 7.95) 2.19 (1.10, 3.29) 
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Table 5 Negative binomial regression on fries intake (N = 2,122) 

 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
Intercept 0.08*** 

(0.03, 0.17) 
0.61 

(0.10, 3.60) 
0.74 

(0.09, 5.85) 
0.03* 

(0.00, 0.47) 
Acculturation factors     
Lived in the U.S. 10+ years 
   (ref: less than 10 years) 

0.20*** 
(0.09, 0.47) 

0.47* 
(0.26, 0.86) 

0.56^ 
(0.29, 1.06) 

26.72^ 
(0.59, 1213.43) 

Only speaking Asian language  
at home 

0.63 
(0.31, 1.31) 

1.02 
(0.54, 1.92) 

1.09 
(0.59, 1.99) 

1.04 
(0.58, 1.87) 

Sociodemographic factors     
Korean  
   (ref: Chinese) 

 2.60* 
(1.03, 6.55) 

2.45^ 
(0.97, 6.17) 

1.75 
(0.59, 5.19) 

Filipino/Filipina  
   (ref: Chinese) 

 2.38*** 
(1.47, 3.88) 

2.17** 
(1.25, 3.79) 

2.17 
(0.50, 9.35) 

Vietnamese  
   (ref: Chinese) 

 0.73 
(0.41, 1.31) 

0.70 
(0.39, 1.26) 

1.39 
(0.44, 4.43) 

Female  
   (ref: male) 

 0.41*** 
(0.27, 0.64) 

0.42*** 
(0.27, 0.67) 

0.47 
(0.18, 1.22) 

Income  0.97 
(0.91, 1.02) 

0.97 
(0.92, 1.03) 

0.85* 
(0.74, 0.98) 

Age  0.94*** 
(0.93, 0.96) 

0.94*** 
(0.93, 0.96) 

0.95*** 
(0.93, 0.97) 

Graduated high school  0.74 
(0.19, 2.92) 

0.79 
(0.23, 2.69) 

2.27 
(0.45, 11.55) 

Unemployed looking for work 
   (ref: employed) 

 1.30 
(0.59, 2.87) 

1.35 
(0.64, 2.83) 

2.56^ 
(0.93, 7.07) 

Unemployed not looking for   
work  
   (ref: employed) 

 0.73 
(0.46, 1.15) 

0.75 
(0.47, 1.20) 

1.36 
(0.36, 5.13) 

Environmental factors     
Single with kids  
   (ref: single with no kids) 

  2.01 
(0.55, 0.74) 

11.32* 
(1.50, 85.60) 

Married with no kids 
   (ref: single with no kids) 

  0.91 
(0.49, 1.69) 

1.30 
(0.46, 3.66) 

Married with kids 
   (ref: single with no kids) 

  0.90 
(0.41, 2.00) 

0.76 
(0.19, 3.10) 

Household size   0.91 
(0.76, 1.09) 

1.00 
(0.70, 1.42) 

Having household tenure   0.52^ 
(0.27, 1.00) 

1.59 
(0.43, 5.83) 

Living in duplex 
   (ref: living in house) 

  0.74 
(0.35, 1.58) 

0.95 
(0.13, 7.21) 
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 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
Living in building with 3 or  
more units  
   (ref: living in house) 

  0.50* 
(0.26, 0.95) 

1.28 
(0.47, 3.49) 

Living in mobile home 
   (ref: living in house) 

  1.03 
(0.47, 2.26) 

0.59 
(0.15, 2.28) 

Always find fresh fruits and  
   vegetables 

  1.29 
(0.83, 2.01) 

1.49 
(0.79, 2.82) 

Living in second city 
   (ref: living in urban) 

  0.81 
(0.49, 1.36) 

0.35^ 
(0.12, 1.00) 

Living in surburban 
   (ref: living in urban) 

  1.39 
(0.71, 2.71) 

6.08* 
(1.21, 30.55) 

Living in town or rural 
   (ref: living in urban) 

  1.03 
(0.38, 2.85) 

1.62 
(0.48, 5.51) 

Receiving food stamp 
   (ref: eligible for but not  
   receiving) 

  0.79 
(0.37, 1.71) 

0.28^ 
(0.07, 1.14) 

Not eligible for food stamp 
   (ref: eligible for but not  
   receiving) 

  1.08 
(0.64, 1.83) 

2.80* 
(1.24, 6.28) 

On WIC 
   (ref: eligible for but not on 
WIC) 

  0.74 
(0.13,4.24) 

0.12^ 
(0.01, 1.27) 

Not eligible for WIC 
   (ref: eligible for but not on 
WIC) 

  1.40 
(0.63, 3.11) 

1.24 
(0.24, 6.31) 

Interaction with lived in the 
U.S. for 10+ years 

    

Income    1.14^ 
(0.97, 1.34) 

Single with kids  
   (ref: single with no kids) 

   0.08* 
(0.01, 0.87) 

Married with no kids 
   (ref: single with no kids) 

   0.71 
(0.18, 2.76) 

Married with kids 
   (ref: single with no kids) 

   1.32 
(0.25, 6.85) 

Having household tenure    0.28^ 
(0.08, 1.06) 

Living in duplex 
   (ref: living in house) 

   2.58 
(0.73, 0.90) 

Living in building with 3 or  
more units  
   (ref: living in house) 

   0.17* 
(0.03, 0.90) 

Living in mobile home    0.32 
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 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
   (ref: living in house) (0.06, 1.65) 
 
 
 

    

On WIC 
   (ref: eligible for but not on 
WIC) 

   17.7^ 
(0.98, 319.03) 

Not eligible for WIC 
   (ref: eligible for but not on 
WIC) 

   1.24 
(0.24, 6.31) 

Log of overdispersion 
parameter 

1.46*** 
(1.20, 1.71) 

0.97*** 
(0.63, 1.32) 

0.89*** 
(0.53, 1.26) 

0.76*** 
(0.36, 1.16) 
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Figure 10 Predictive margins of time lived in the United States and income on fries 
intake per week 

 

Income (by FPL) 10- years 10+ years 

0 8.11 (0, 21.70) 1.34 (0.45, 2.25) 

4 4.30 (0, 9.88) 1.21 (0.57, 1.85) 

8 2.28 (0, 4.76) 1.09 (0.57, 1.60) 

12 1.21 (0, 2.59) 0.97 (0.43, 1.52) 

16 0.64 (0, 1.56) 0.88 (0.25, 1.50) 

20 0.34 (0, 0.97) 0.79 (0.06, 1.51) 

24 0.18 (0, 0.60) 0.71 (0, 1.52) 
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Figure 11 Predictive margins of time lived in the United States and family type on 
fries intake per week 

 

Family type 10- years 10+ years 

Single with no kids 3.30 (0, 7.47) 1.20 (0.27, 2.12) 

Single with kids 37.43 (0, 132.24) 1.13 (0.18, 2.09) 

Married with no kids 4.29 (0, 9.95) 1.11 (0.48, 1.74) 

Married with kids 2.51 (0, 6.12) 1.20 (0.66, 1.74) 
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Figure 12 Predictive margins of time lived in the United States and household 
tenure on fries intake per week 

 

Household tenure 10- years 10+ years 

Not having household tenure 2.85 (0.66, 5.04) 1.99 (0.76, 3.22) 

Having household tenure 4.53 (0, 11.63) 0.89 (0.40, 1.39) 
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Figure 13 Predictive margins of time lived in the United States and housing type on 
fries intake per week 

 

Housing type 10- years 10+ years 

Living in a house 3.91 (0, 8.90) 1.50 (0.50, 2.49) 

Living in a duplex 3.73 (0. 12.71) 1.09 (0.42, 1.75) 

Living in a building with 
three or more units 4.99 (0, 13.97) 0.65 (0.31, 0.99) 

Living in a mobile home 2.30 (0, 5.90) 1.65 (0.54, 2.76) 
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Figure 14 Predictive margins of time lived in the United States and residential area 
categories on fries intake per week 

 

Urban level 10- years 10+ years 

Urban 2.53 (0, 5.53) 1.20 (0.56, 1.84) 

Second City 0.88 (0.32, 1.45) 1.08 (0.43, 1.74) 

Suburban 15.37 (0, 45.71) 1.22 (0.36, 2.08) 

Town or rural 4.10 (0.41, 7.80) 0.62 (0, 1.27) 
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Figure 15 Predictive margins of time lived in the United States and participation in 
WIC on fries intake per week 

 

Participation in WIC 10- years 10+ years 

Not on WIC but eligible 3.25 (0, 9.51) 0.99 (0, 1.99) 

On WIC 0.39 (0, 1.20) 2.09 (0, 5.32) 
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Table 6 Negative binomial regression on fast food intake (N = 2,122) 

 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
Intercept 0.12*** 

(0.06, 0.24) 
0.76 

(0.28, 2.05) 
0.40 

(0.09, 1.76) 
0.21 

(0.03, 1.75) 
Acculturation factors     
Lived in the U.S. 10+ years 
   (ref: less than 10 years) 

0.23*** 
(0.12, 0.45) 

0.56** 
(0.36, 0.87) 

0.63* 
(0.41, 0.95) 

0.95 
(0.08, 11.87) 

Only speaking Asian language  
at home 

0.61^ 
(0.37, 1.01) 

1.06 
(0.76, 1.48) 

1.03 
(0.77, 1.48) 

1.04 
(0.79, 1.36) 

Sociodemographic factors     
Korean  
   (ref: Chinese) 

 1.82** 
(1.24, 2.68) 

1.63* 
(1.08, 2.44) 

1.41 
(0.58, 3.46) 

Filipino/Filipina  
   (ref: Chinese) 

 1.98*** 
(1.42, 2.77) 

1.79** 
(1.26, 2.54) 

1.73 
(0.58, 5.11) 

Vietnamese  
   (ref: Chinese) 

 0.82 
(0.55, 1.23) 

0.82 
(0.56, 1.22) 

1.06 
(0.46, 2.44) 

Female  
   (ref: male) 

 0.44*** 
(0.33, 0.59) 

0.45*** 
(0.34, 0.60) 

0.50 
(0.20, 1.25) 

Income  0.98 
(0.95, 1.01) 

0.99 
(0.95, 1.02) 

0.97 
(0.88, 1.07) 

Age  0.94*** 
(0.93, 0.95) 

0.95*** 
(0.94, 0.96) 

0.94*** 
(0.92, 0.97) 

Graduated high school  0.84 
(0.49, 1.46) 

0.93 
(0.55, 1.57) 

1.86 
(0.70, 4.90) 

Unemployed looking for work 
   (ref: employed) 

 1.66 
(0.80, 3.45) 

1.71 
(0.86, 3.40) 

1.45 
(0.51, 4.07) 

Unemployed not looking for   
work  
   (ref: employed) 

 0.66* 
(0.48, 0.92) 

0.65** 
(0.47, 0.89) 

0.72 
(0.31, 1.66) 

Environmental factors     
Single with kids  
   (ref: single with no kids) 

  1.96^ 
(0.99, 3.89) 

6.65* 
(1.36, 32.53) 

Married with no kids 
   (ref: single with no kids) 

  0.78 
(0.54, 1.12) 

0.83 
(0.29, 2.39) 

Married with kids 
   (ref: single with no kids) 

  1.03 
(0.70, 1.50) 

1.14 
(0.42, 3.05) 

Household size   0.97 
(0.88, 1.06) 

0.87 
(0.67, 1.14) 

Having household tenure   0.60** 
(0.44, 0.81) 

0.98 
(0.40, 2.44) 

Living in duplex 
   (ref: living in house) 

  1.27 
(0.81, 1.99) 

0.59 
(0.17, 2.05) 

Living in building with 3 or  
more units  

  0.88 
(0.61, 1.27) 

0.73 
(0.36, 1.49) 
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 Model 1 
IRR 

(95% CI) 

Model 2 
IRR 

(95% CI) 

Model 3 
IRR 

(95% CI) 

Model 4 
IRR 

(95% CI) 
   (ref: living in house) 
Living in mobile home 
   (ref: living in house) 

  1.52 
(0.67, 3.47) 

1.53 
(0.20, 11.73) 

Always find fresh fruits and  
   vegetables 

  1.00 
(0.68, 1.47) 

0.80 
(0.44, 1.46) 

Living in second city 
   (ref: living in urban) 

  1.08 
(0.74, 1.56) 

0.83 
(0.39, 1.78) 

Living in surburban 
   (ref: living in urban) 

  1.49^ 
(0.97, 2.31) 

2.85 
(0.65, 12.42) 

Living in town or rural 
   (ref: living in urban) 

  0.75 
(0.37, 1.52) 

1.62 
(0.48, 5.51) 

Receiving food stamp 
   (ref: eligible for but not  
   receiving) 

  0.54* 
(0.31, 0.94) 

0.44 
(0.10, 1.97) 

Not eligible for food stamp 
   (ref: eligible for but not  
   receiving) 

  0.92 
(0.71, 1.20) 

1.06 
(0.58, 1.93) 

On WIC 
   (ref: eligible for but not on 
WIC) 

  2.31 
(0.80, 6.68) 

3.40* 
(1.18, 9.78) 

Not eligible for WIC 
   (ref: eligible for but not on 
WIC) 

  1.89 
(0.88, 4.07) 

3.00^ 
(0.87, 10.30) 

Interaction with lived in the 
U.S. for 10+ years 

    

Single with kids  
   (ref: single with no kids) 

   0.22^ 
(0.04, 1.26) 

Married with no kids 
   (ref: single with no kids) 

   1.06 
(0.34, 3.35) 

Married with kids 
   (ref: single with no kids) 

   1.03 
(0.34, 3.08) 

Log of overdispersion 
parameter 

0.91*** 
(0.74, 1.08) 

0.35*** 
(0.15, 0.55) 

0.27*** 
(0.06, 0.49) 

0.19 
(-0.03, 0.40) 
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Figure 16 Predictive margins of time lived in the United States and family type on 
fast food intake per week 

 

Family type 10- years 10+ years 

Single with no kids 3.42 (0.52, 6.32) 1.85 (1.25, 2.46) 

Single with kids 22.76 (0, 57.67) 2.67 (0.77, 4.56) 

Married with no kids 2.84 (0.50, 5.24) 1.64 (1.16, 2.12) 

Married with kids 3.89 (1.10, 6.68) 2.16 (1.56, 2.76) 
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Appendix II. Selected Variables 

Variables Values 
Dependent variables  
   Times of consuming fruits/vegetables/soda/fries/fast 
food per week 

Count 

  
Acculturation factors  
   Lived in the U.S. for at least 10 years (0: No; 1:Yes) Binary 
   Only speaking Asian language at home (0: No; 1:Yes) Binary 
  
Sociodemographic factors  
   Age Interval 
   Income (by FPL) Interval 
   Graduated high school (0: No; 1:Yes) Binary 
   Gender (0: Male; 1: Female) Binary 
   Ethnicity (0: Chinese; 1: Korean; 2: Filipino/a; 3: 
Vietnamese) 

Categorical 

   Employment status (0: Emplyed; 1: Unemployed 
looking for work; 2: Unemployed not looking for work) 

Categorical 

  
Environmental factors  
Household Environment   
   Family type (0: Single with no kids; 1: Single with kids; 
2: Married with no kids; 3: Married with kids) 

Categorical 

   Housing type (0: Living in a house; 1: Living in a 
duplex; 2: Living in a building with 3 or more units; 3: 
Living in a mobile home) 

Categorical 

   Household ownership (0: Rent or some other 
arrangement; 1: Owning the home) 

Binary 

   Household size Interval 
  
Community Environment  
   Residential area category (0: Living in urban; 1: Living 
in second city; 2: Living in suburban; 3: Living in town or 
rural) 

Categorical 

  
   Can always find fresh fruits and vegetables in 
neighborhood or near workplace (0: No; 1:Yes) 

Binary 

  
Public Assistance  
   Food stamp participation (0: Eligible for but not 
receiving; 1:Receiving; 2: Not eligible) 

Categorical 

   WIC participation (0: Eligible for but not receiving; 
1:Receiving; 2: Not eligible) 

Categorical 
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Appendix II. Survey Questions for the Selected Variables 

Screening Questions 

1. In what country were you born? 

2. Are you Latino or Hispanic? 

3. Please tell me which one or more of the following you would use to describe 

yourself. Would you describe yourself as Native Hawaiian, Other Pacific 

Islander, American Indian, Alaska Native, Asian, Black, African American, or 

White? 

4. [IF MULTIPLE RESPONSE] Do you identify with any one race in particular? 

5. You said Asian, and what specific ethnic group are you, such as Chinese, 

Filipino, or Vietnamese? If you are more than one, tell me all of them. 

6. [IF MULITPLE RESPONSE] Which do you most identify with? [IF R UNABLE 

TO CHOOSE ONE, OFFER “BOTH/ALL/MULTIRACIAL”] 

Dependent Variables: 

1. Fruit intake 

Now think about the foods you ate or drank during the past month, that is, the 

past 30 days, including meals and snacks. During the past month, how many times 

did you eat fruit? Do not count juices. [IF NEEDED, SAY: “Your best guess is 

fine.”] [IF R GIVES A NUMBER WITHOUT A TIME FRAME, ASK: “Was that 

per day, week or month?”] 

2. Fries intake 
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[During the past month,] how many times did you eat any kind of fried potatoes, 

including French fries, home fries, or hash browns? [IF RESPONDENT ASKS, 

SAY: “Do not include potato chips.”] [IF R GIVES A NUMBER WITHOUT A 

TIME FRAME, ASK “Was that per day, week, or month?”] 

3. Vegetable intake 

[During the past month,] how many times did you eat any other vegetables like 

green salad, green beans, or potatoes? {Do not include fried potatoes.} [IF 

STRONGLY NEEDED, SAY: “Such as tomatoes, carrots, onions, or broccoli.”] 

[ONLY IF RESPONDENT ASKS ABOUT RICE, SAY: “Rice is not a vegetable.”] 

4. Soda intake 

[During the past month,] how often did you drink regular soda or pop that 

contains sugar? Do not include diet soda. [IF NEEDED, SAY: “Do not include 

canned or bottled juices or teas. Your best guess is fine.”] 

5. Fast food intake 

Now think about the past week. In the past 7 days, how many times did you eat 

fast food? Include fast food meals eaten at work, at home, or at fast-food 

restaurants, carryout or drive through. [IF NEEDED, SAY: “Such as food you get 

at McDonald’s, KFC, Panda Express, or Taco Bell.”] 

Acculturation factors 

1. Length of time lived in the United States 

About how many years have you lived in the United States? [Note: The response 

was recoded in five categories in the de-identified data. 

2. Language spoken at home 
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What languages do you speak at home? [CODE ALL THAT APPLY] [PROBE: 

"Any others?"] 

Sociodemographic factors 

1. Age  

What is your date of birth? 

2. Household income 

What is your best estimate of your household’s total annual income from all 

sources before taxes in 2010? [IF NEEDED, SAY: “Include money from jobs, 

social security, retirement income, unemployment payments, public assistance 

and so forth. Also include income from interest, dividends, net income from 

business, farm, or rent and any other money income.”] [IF AMOUNT GREATER 

THAN $999,995, ENTER "999,995"] 

3. Education 

What is the highest grade of education you have completed and received credit 

for? 

4. Sex 

Are you male or female? 

5. Ethnicity 

a. You said Asian, and what specific ethnic group are you, such as Chinese, 

Filipino, or Vietnamese? If you are more than one, tell me all of them. 

b. [IF MULITPLE RESPONSE] Which do you most identify with? [IF R 

UNABLE TO CHOOSE ONE, OFFER “BOTH/ALL/MULTIRACIAL”] 

6. Employment status 
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Which of the following were you doing last week? (Working at a job or business, 

with a job or business but not at work, Looking for work, or not working at a job 

or business?) 

Environmental factors 

1. Family type: 

a. Are you now married, living with a partner in a marriage-like 

relationship, widowed, divorced, separated, or never married? 

b. Is your {spouse/partner} also living in your household? 

c. Are there any children under the age of 18 living in the household, 

including babies? 

2. Housing type 

Do you live in a house, a duplex, a building with 3 or more units, or in a mobile 

home? 

3. House tenure 

Do you own or rent your home? 

4. Household size 

Including yourself, how many people living in your household are supported by 

your total household income? 

5. Community environment (recoded based on respondents’ home address) 

6. Availability of fresh fruits and vegetables 
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a. How often can you find fresh fruits and vegetables in your neighborhood? 

Would you say (Never, sometimes, usually, or always)? 

b. How often can you find fresh fruits and vegetables at or near your 

workplace? Would you say (Never, sometimes, usually, or always)? 

7. Participation in Food Stamp 

Are you receiving Food Stamp benefits, also known as CalFresh? 

8. Participation in WIC 

Are you on WIC? 

 

 

 

 

 

 

 

 

 

 

 


