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ABSTRACT 

ACCULTURATION AND DIETARY PATTERN AMONG IRANIAN AMERICAN 
IMMIGRANTS IN THE UNITED STATES OF AMERICA 

by 

Elham Sadeghi 

The University of Wisconsin-Milwaukee, 2018 
Under the Supervision of Professor Julia Snethen 

Acculturation of the Iranian American immigrants and its influence on dietary patterns of 

Iranian was investigated. Effect of exposure to the U.S. culture and Western diets and prevalence 

of chronic diseases were examined. Acculturation was measured using the Iranian Acculturation 

Scale, and total acculturation score is calculated. Dietary patterns were measured using the Block 

Brief Food Questionnaire (BFQ), total foods and beverages consumed over the past year, as 

specified in BBFQ, were studied. 

Two hundred seven (N=207) Iranian American immigrants completed the acculturation, 

food frequency and socio-demographic questionnaires. All participants were born in Iran, were 

18 years of age or older and had lived more than one year in the U.S. About 37.5% of 

participants had acculturation scores indicating Iranian values; the majority (62.5%) had either 

adapted American values (26.5%) or had combined some American values (36%). 

Results indicate age at arrival, length of stay, English fluency, education and income are 

major factors determining level of acculturation, dietary patterns and prevalence of chronic 

diseases among Iranian American immigrants. Consumption of Western diet and level of 

acculturation was less among participants who lived longer (>10 years) in the U.S. and were 

older when they arrived to the US. The rate of family history of diabetes among participants was 

39.1%., though 9% had pre-diabetes and 4% reported being diagnosed with Type 2 diabetes. A 

majority of the participants (87%) reported no secondary health concerns related to dietary 
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intake. As Iranian American immigrants grow older their consumption of red meats, fast foods, 

soft drinks, potatoes, salty snacks, refined grains and sweets were significantly decreased and 

they consumed more vegetables.   

Given growing Iranian immigrants in U.S., a deep understanding of factors influencing 

dietary patterns of Iranian immigrates is necessary. Our study with small sample size (207) has 

several limitations, which should be rectified by future researchers. Therefore, conclusion about 

association between level of acculturation, dietary patterns and prevalence of chronic diseases 

among participants is limited. New Iranian immigrants especially those with school-aged 

children may become more aware of consumption of Western diet and ill effects on their overall 

wellbeing. 
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Chapter 1: 

Background 

Overweight and obesity constitute a global pandemic that has affected people from 

different socioeconomic backgrounds both in developing and developed countries (Ng et al., 

2014).  Individuals become overweight/obese because they consume more calories than they 

expend. This disproportion consumption of calories consumed considered as the ultimate 

contributor to weight gain. Based on Keats and Wiggins study (2014), the prevalence of 

overweight and obesity is increasing at a much faster rate in developing countries than in 

Western countries. Ongoing improved economies in developing countries have an unfavorable 

effect on the continuing progressions of nutrition transition (Ferretti & Mariani, 2017). Nutrition 

transition and lifestyle changes in developing countries have caused a high prevalence of 

overweight/obesity and other non- communicable diseases that are associated with 

overweight/obesity (Ferretti & Mariani, 2017). 

Based on World Health Organization (WHO) data from 1975 through 2016,The Non-

Communicable Disease Risk Factor Collaboration (NCD-RisC), 2016). Globally obesity is more 

prevalent in female adults (15%), compared with male adults (11%). In 2016, WHO’s appraisal 

of adults 18 years and older, indicated there were more than 1.9 billion people who were 

overweight worldwide. Almost 650 million of these people were obese (WHO factsheet, 2018). 

Such findings are very troubling because being overweight or obese is a strong risk factor for 

developing a variety of disabling and chronic health complications such as diabetes and 

cardiovascular diseases (WHO, 2015).  

Overweight, obesity and other non- communicable chronic diseases have an enormous 

impact on medical health care cost at the personal and societal level. Each year the health care 
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cost of obesity related diseases is growing. Cawly and Meyerhoefer (2012) estimated the annual 

U.S. health care costs of obesity and its health-related consequences in adults was as high as 

$209.7 billion, expressed in year 2008 dollars. The $209.7 billion is equal to 20.6% of U.S. 

national health care expenditures that were spent to treat obesity-related illness, which is more 

than double the previous estimate of 9.1% by Finkelstein et al., in 2009. Obesity and obesity 

related health issues cost businesses and organizations $4.3 billion annually in the U.S. due to 

obesity related job absenteeism, costs for disability and unemployment benefits (Cawley & 

Meyerhoefer, 2012).  Because of an array of non-communicable diseases associated with 

overweight and obesity worldwide, country members of WHO have put together a common goal. 

The worldwide common goal is to stop the escalation of overweight and obesity by 2025 (World 

Health Assembly, 2013).  

Overweight and obesity increase the risk of developing diabetes significantly (WHO, 

2015). Diabetes is a chronic disease that develops when the body cannot produce any of the 

hormone insulin (Type I), or when cells in the body can’t use insulin efficiently (Type II). One of 

the key characteristics of diabetes is hyperglycemia. If hyperglycemia is not treated for a long 

period of time, it can lead to serious organ damage and serious health complications such as 

cardiovascular diseases, neuropathy, nephropathy and blindness (International Diabetes 

Federation, Diabetes Atlas- 8th edition, 2017).  

Ninety percent of all cases of diabetes are Type II diabetes.  The other 10% of diabetes 

cases are Type I and/ or gestational diabetes. Type II diabetes is strongly linked to overweight, 

obesity, ethnicity, genetics, and older age (IDF, 2017).  Lack of symptom manifestation in 

persons with Type II diabetes can lead to the development of complications of undiagnosed 
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chronic hyperglycemia. For example, diabetes frequently is detected only when a patient has a 

foot ulcer, blurred vision or infection (IDF, 2017). 

Based on WHO (2015), diabetes is an important cause of mortality, morbidity, and health 

care-system costs in the world.  Individuals with diabetes have a lower life expectancy due to 

premature death. They also have other diseases that are linked to diabetes like cardiovascular 

disease, nephropathy, and blindness which places an economical burden on both individuals and 

countries (International Diabetes Federation (IDF), Diabetes Atlas 6th edition, 2013). In 2013 

diabetes claimed almost 1.3 million lives globally, putting it amongst the prominent causes of 

mortality globally (Lozano et al, 2013). Based on an extensive literature review from the newest 

and the most complete data from 219 countries and territories, Guariguata et al., (2013) assessed 

that almost 382 million adult individuals globally had diabetes and predicted that, if the 

prevalence of diabetes continues at the same rate, by the year 2035 almost 592 million adult 

individuals will have diabetes which will put enormous constrain on world’s health care cost.  

Individuals with diabetes have more sick days, which effects their income. Diabetes also 

adds to a country’s financial burden due to work place absence and higher medical expenditure 

(Boyle et al., 201; Ng et al., 2014). The International Diabetes Federation in 2013 appraised the 

health care cost related to diabetes to be approximately $548 Billion U.S. dollar (IDF Diabetes 

Atlas 6th edition). The International Diabetes Federation in 2013 reported that diabetes is most 

prevalent in Middle Eastern and North African countries compared with other countries in the 

world. The prevalence of diabetes in Middle Eastern and North African countries was 10.9%. 

Thus almost 35 million adults had diabetes in Middle Eastern and North African countries 

(Diabetes Atlas 6th edition, 2013). Middle Eastern countries are part of the continent of Asia and 

encompass almost 60% of the world's population. The continent of Asia is comprised of five 
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regions (Eastern Asia, Southern Asia, Central Asia, South-Eastern Asia and Western Asia) and 

48 countries (United Nations, 2017).  

The latest report from International Diabetes Federation (Diabetes Atlas 8th edition, 

2017) indicated that, among Middle Eastern and North African countries, Iran is ranked number 

three among the five top countries for the numbers of individual with diabetes right after Egypt 

and Pakistan. Diabetes in Iran is most prevalent among younger age group (20–59 years old), in 

contrast to other countries in which there is a higher prevalence of diabetes among individuals 60 

years and older. The prevalence of diabetes in Iran was higher in women (12.9%) compare with 

(9.9%) among men (Esteghamati et al, 2014). Developing diabetes at a younger age (20–59 years 

old) can put enormous strain on personal and Iranian national health care cost, workforce and 

quality of life of Iranians (Esteghamati et al, 2014). The Iranian national prevalence of diabetes 

in 2011 was 11.4% among Iranian adults aged 25–70 which is higher than what IDF estimated in 

2013 (Esteghamati et al, 2014). Not only is the prevalence of diabetes high among Iranians in 

Iran but the prevalence of pre-diabetes is also very high. The Iranian national prevalence of pre-

diabetes, was 14.6% in 2011 among participants between the ages of 25-70. The prevalence of 

pre-diabetes was much higher among older adults (29.2%) (56-70 years) compared with the 

youngest (25–34 years) 3.3% (Esteghamati., et al., 2014).  

Not only are the preceding issues influential in countries of origin, but the development 

of overweight and diabetes also increases when individuals from developing countries immigrate 

to a developed country (Afshin, 2015; Delavari et al., 2013; Hsu, 2015). The development of 

overweight after immigration has been found to further increase immigrants’ risk for developing 

diabetes significantly due to obesogenic behaviors of Western countries (Bennet et al., 2013; 

Bennet et al., 2015). Examining the existing literature reveals overweight and diabetes are more 
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prevalent among immigrants compared with natives both in the U.S. and in Europe (Bennet et 

al., 2013; Bennet et al., 2015 Iverson et al., 2013; Shah et al., 2015). The higher prevalence of 

chronic conditions like obesity and diabetes and their associated health complications among 

immigrants adds an extra economic burden on the host country’s health care cost (Boyle et al., 

2010; Ng et al, 2014).  

Worldwide, international migration has increased dramatically from 2000 to 2015 (United 

Nations, 2015). In 2015 more than 244 million people, worldwide were displaced from their 

birth country (United Nations, 2015). Individuals who migrate to a new country become exposed 

to the host culture, and the process by which immigrants adjust and adapt to their host country 

upon exposure is known as acculturation (Berry, 2003). Moreover, the acculturation process that 

an immigrant may experience are: integration (strong orientation to both cultures), assimilation 

(stronger orientation to host culture), separation (stronger orientation to heritage culture), and 

marginalization (weak orientation to both cultures) (Berry, 1980). Each time immigrants 

encounter the new, dominant host culture they change and learn new beliefs, behaviors, values, 

attitudes, and language (Berry, 2003). Continuous exposure to the host culture not only affect an 

immigrant’s values, attitudes, and language but also effects immigrants’ food habits and food 

consumption (Park et al., 2014). 

Immigrants’ adaptation to the dietary patterns and practices of their new environment is 

called dietary acculturation (Satia et al., 2002). For immigrants in Western countries, the process 

of acculturation includes adaptation to the Western lifestyle, diet and physical activity patterns 

(e.g., dietary acculturation) (Satia, 2010). Immigrants’ adaptation to a Western diet which is high 

in fat, low in fruits, vegetables, complex carbohydrates and high consumption of processed food 

is of concern, because it can lead to overweight, obesity, and diabetes. (Attanapola, 2013; 
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Iverson et al., 2013). A concern about individuals from the Middle East who immigrate to the 

U.S. is the potential to develop an unhealthy Westernized dietary pattern, associated with 

developing diet-related chronic conditions. Currently very little is known about how exposure to 

Western host culture affects Iranian American immigrant’s dietary patterns and health outcomes, 

particularly the incidents of overweight and diabetes. Therefore, a better understanding of how 

exposure to American culture affects the dietary patterns of Iranian immigrants could provide 

greater insight into their risk factors for developing overweight and diabetes. Thus, a first place 

to begin to gain an understanding is to measure Iranian immigrants’ dietary patterns in the U.S. 

and is the focus of this study. 

Purpose 

The purpose of this study was to examine the influence of exposure to the U.S. as a host 

culture on Iranian immigrants’ acculturation and dietary patterns. A secondary purpose was to 

examine how exposure to the host culture influences the Iranian immigrant’s development of 

overweight and consequently the risk of developing pre-diabetes or diabetes. 

Theoretical Framework 

The conceptual framework of this research study is based on the theoretical processes of 

dietary acculturation that has been set forth by Satia (2010).  According to Satia, dietary 

acculturation refers to the processes that occur when immigrants are exposed to the host country 

and adopt the dietary patterns of their host country. In 2003, she theorized that acculturation by 

immigrants is a complex multi-dimensional process as shown in Figure 1. 
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Figure 1: Satia’s Process of Dietary Acculturation* 

 

*Multiple attempts have been taken to get permission from the publisher without result. 

 

In her model, Satia (2010) puts forth a complex and dynamic relationship among 

sociological, socio-demographic, and cultural factors that was combined with the exposure to the 

host country. Previous factors can lead to acculturation process and changes in dietary choices 

which can lead to prevalence of chronic conditions (overweight/obesity, diabetes) among 

immigrants. Level of acculturation and changes in dietary intake can change immigrants dietary 

pattern.  Satia proposes three dietary acculturation patterns after exposure to the host culture: 

maintenance of traditional eating pattern, adaptation to host country eating pattern, and bicultural 

eating pattern. These patterns reflect a combination of the complex and dynamic relationships 

among an immigrant’s socio-economic, socio-demographic, and cultural factors combined with 

the immigrant’s exposure to the host country. Satia’s approach has been used to measure 
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participant’s dietary pattern in this study.  Satia’s theoretical model has also been used to develop 

the concept map of this study which directed the research questions. The conceptual framework 

of this research study with research questions numbered is depicted in Figure 2 below.  

Figure 2:  Adapted Model with Study Variables 

 

Research Questions 

The study answered the following research questions: 

1. What are the socioeconomic and sociodemographic factors that influence Iranian 

immigrant’s level of acculturation and their dietary choices?  

2. What is the difference in the dietary acculturation patterns of Iranian immigrants in the 

U.S. when overweight status, having pre- diabetes or having diabetes are considered?  

3. Is the acculturation of Iranian immigrants to the U. S. associated with their prevalence of 

being overweight and diabetes?  
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4. Is there an association between length of exposure to the host culture and the Iranian 

immigrants level of acculturation? 

5. How Iranian immigrants’ length of exposure to host culture and level of acculturation 

differ by dietary acculturation patterns? 

Definitions of Terms 

The following variables will be discussed throughout this dissertation: (1) Acculturation 

(2), Dietary patterns, (3) Exposure to host culture, (4) Food Grouping, (5) Food Frequency, (6) 

Immigrant, (7) Overweight (8) Dietary patterns (Bi-cultural, Iranian, Western). The definition for 

each variable is described. 

Acculturation. 

Conceptual definition. The cultural process immigrants experience when they move to a 

new country including, in this study, the use of Farsi language when participants talk with 

friends and families, read book or news, watch TV, listening to music or radio, language that is 

used for writing, ethnic identity, celebration of holidays. 

Operational definition. Changes in cultural factors that happen when an Iranian 

immigrates to the U.S. was measured by the total score on Iranian Acculturation Scale 

(Appendix A). The scale measures language use, media use, attitudes, attributions related to 

ethnic groups, motives for immigration and one question on eating habits (Shahim, 2007). 

Dietary patterns. 

Conceptual definition. Dietary pattern is defined as the total food combinations 

consumed by Iranian immigrants in America on a regular basis (Tucker, 2010; Slattery, 2010). 

Operational definition. Participant responses to the brief food questionnaire (2013) 

(Appendix B) based on the following pre-defined categories (Asghari, 2012):  
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The Traditional Iranian dietary pattern (Esmaillzadeh et al, 2008) that is composed of 

wheat-based unrefined, whole wheat bread, beans, rice, yoghurt, fruits and vegetables. 

The Western dietary pattern (Hu, 2002) that is composed of high quantity of red meat and 

processed food, low consumption of fruits, vegetables, highly processed wheat products, sugar 

and fat.  

The Bicultural dietary pattern (Satia, 2010).is one in which immigrants keep their 

Traditional Iranian dietary pattern and incorporate some of the U.S. cuisines. 

Exposure to host culture. 

Conceptual definition. Length of time immigrants to the U.S. culture by interacting with 

Americans through work, school, social life, etc., immigrants are exposed will learn, adjust, and 

adapt to the behaviors and lifestyle of the host culture (Satia, 2010).   

Operational definition. Length of exposure to the U.S. culture was measured by a 

response to question number 27 on the Iranian Acculturation Scale (Shahim, 2007). 

Food grouping. 

Conceptual definition. Based on the composition of nutrients in the Brief Food 

Questionnaire food items.  

Operational definition. Fourteen pre-established food groupings from Asghari et al., 

(2012) study were used to group food items selected in the Brief Food Questionnaire.  

Food frequency. 

Conceptual definition. The frequency of food items in Brief Food Questionnaire that 

were consumed by each participant.  

Operational definition.  The self-administered Brief Food Questionnaire (Appendix B) 

was used to determine participants food intake over the past year in the form of a Likert scale. 
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The frequency of consumption of each food item was measured with scale rating from 1-9. The 

maximum frequency of the foods eaten within each food grouping was used as a score for that 

food group. For example, the Dairy Food Group is comprised of milk, yogurt, ice cream, cheese, 

etc. If a participant consumed milk every day (9 score), ice cream twice a month (4 score), and 

cheese a few times a year (2 score), the score for dairy food group for this individual would be 9. 

Immigrant. 

Conceptual definition. A person who has crossed an international border and has moved 

away from their home country or country of origin to a host, or destination country (International 

Organization for Migration, 2010).  

Operational definition. An Iranian American immigrant who had moved from Iran and 

settled in U.S.A. for at least a year. 

Overweight. 

Conceptual definition. Excess weight/ body fat (CDC, 2003).  

Operational definition.  Self- reported height and weight of each participant was used to 

compute their BMI, determined by dividing weight in kilogram by height squared. BMI between 

25-29.9 was considered overweight. BMI 30 or higher was considered obese. However, in this 

study the overweight and obese categories were combined into one category titled overweight. 

Significance 

The immigrant population from Asia, including Iran is growing in the U.S. at a fast rate. 

Current health related data in Asian-American subgroups are aggregated and are scarce in the 

literature, particularly for Iranian immigrants regarding their population-based health status in 

the U.S. Further, when Iranian immigrants have been part of a study in other Western countries, 
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they generally have been reported in an aggregated grouping of “Middle Eastern immigrants” 

(Garnweidner et al, 2012; Iverson et al, 2013).  

However, immigrants from Asia are not a homogenous group, they consist of various 

subgroups of ethnicity and different disease patterns and prevalence. Result from numerous 

studies (Hastings et al., 2015), Jose et al., 2014), Keppel et al., 2010), Kim et al., 2010), & 

(Palaniappan et al., 2010) indicate that each ethnicity has its own culture and a different level of 

obesity and disease-related conditions which is different from other ethnicities. Based on an 

extensive literature review done by Delavari (2013), when immigrants from developing countries 

move to developed countries they acquire obesogenic behavior. Adaptation to a Western dietary 

pattern among immigrants is responsible for developing a higher prevalence of overweight and 

an array of disease complications that are related to overweight (Shah et al, 2015). The 

development of overweight after immigration has been found to further increase immigrants’ risk 

for developing diabetes significantly due to obesogenic behaviors of Western countries (Bennet 

et al., 2013; Bennet et al., 2015). The higher prevalence of chronic conditions like obesity, 

diabetes, with their associated health complications among immigrants, adds an extra economic 

burden on the host country’s health care cost (Boyle et al., 2010; Ng et al, 2014). Based on the 

international Diabetes Federation (2013) report, diabetes is most prevalent in Middle Eastern and 

North African countries compared with the rest of the countries in the world. Given the growing 

Iranian immigrant population in the U.S. and their exposure to the American culture, a better 

understanding of the factors influencing Iranian immigrant’s dietary patterns after migration is 

essential.  

Studying Iranian immigrants in the U.S. will provide an opportunity to understand how 

exposure to the host culture possibly influencing Iranian immigrants’ dietary behavior and their 
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overall health status. Understanding the complex process of acculturation and its effect on 

changes that leads to poor health are essential data for developing culturally appropriate 

interventions, prevention strategies and policy recommendations. Study results from 

acculturation and its possible association with chronic conditions among subgroups of Asian 

immigrants will add to the scarce literature in this subgroups. Immigrant’s health research will 

generate knowledge that currently is missing for Iranian immigrants in Western countries. 

Research is needed to develop interventions, policy and programs that are evidence-based and 

are grounded in solid research. Furthermore, research is vital for making of public health policy, 

planning, and programming. 
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Chapter 2: 

Review of Literature 

This chapter describes review of the current literature regarding acculturation, dietary 

acculturation, and their possible effect on immigrants’ health from different ethnic groups both in 

the Europe and in the U.S.  Dietary acculturation concept developed by Satia (2010), factors 

influencing dietary acculturation process and Satia’s three Approaches for Measuring Dietary 

Patterns was discussed. Berry’s acculturation concept was also described. Additionally, this 

chapter also presents the theoretical framework used in developing a concept map which guided 

this study.  

Review of Literature 

Acculturation not only impacts an individual’s day-to-day behavior, but also transforms 

their broader cultural expressions, such as customs, dietary patterns, and language (Vaeth et al, 

2012; Dela Cruz et al, 2013).  Cultural practices, values, and identities can be transformed by 

prolonged intercultural contact (Ward et al, 2016). A number of factors (length of residency in 

the host country, age, the ability to speak English, the frequency and depth of social connections, 

culturally linked habits and customs) can influence acculturation (Smith & Franzen- Castle, 

2012).  

In order to describe the immigrant’s dietary patterns two recent in-depth research studies 

done by Garnweidner et al, (2012), and Terragni et al. (2014) who explored the early phase of 

dietary acculturation after exposure to host culture were chosen. What follows are a brief 

presentation of the participants and the findings of their studies. 
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In-depth interviews were conducted by Garnweidner et al, (2012), with twenty-one 

female ages between 25 – 60 years old with different marital and employment status, reasons for 

immigration and length of residency in Norway. The length of residency ranged between two – 

thirty-five years but on average half of the participants had lived in Norway for less than ten 

years. The study participants were immigrants from Algeria, Egypt, Iran, Lebanon, Morocco, 

Pakistan, Somalia, Sri Lanka, Turkey and Iraq who were living in Oslo, Norway at the time of 

the study. Participants lived in immigrant dense areas of Oslo, Norway. All participants had a 

low-to-middle socioeconomic status in Norway and lived in some low-to-middle socioeconomic 

status neighborhoods. 

Terragni et al. (2014) explored the early phase of dietary acculturation after exposure to 

host culture. Twenty-one immigrant women from South Asia, Africa, and the Middle East were 

interviewed to recall the early period after their migration to Norway and what they remembered 

about their experience of shopping and eating in the host country. Participants’ current food 

habits, organization of family meals, and knowledge and definition of Norwegian food were also 

explored. The participants had immigrated to Norway at different times (1970s and 1990s) and 

for different reasons (refugees, asylum seekers, being united with other family members), but all 

participants had in common the experience of leaving behind a familiar world and having to 

shop, cook, and eat in a new context. Shortly after immigrating to Norway, a number of 

situations seemed to challenge their previous knowledge of food, food purchasing, food 

preparation, and eating. What follows are examples of how exposure to host country’s food 

culture affected the participant’s dietary patterns. 
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Social Developmental Factors 

Researchers have identified many possible moderators to acculturation, such as socio-

economic and socio-demographic characteristics and factors relevant to migration, such as age at 

migration, educational level, generational level, proficiency in the language of the host country, 

ethnic enclaves, and religiosity (Barry 2006; Phinney et al., 2001; Schwartz et al., 2010; Nguyen 

& Benet-Martinez, 2010). While each immigrant goes through a unique acculturation process, 

patterns quickly emerge as immigrant populations are studied, as described below.  

Age at migration. The older an immigrant is at time of immigration, the stronger their 

sense of cultural origin and the more difficulty they have adapting to the host country (Eylem 

Gevrek, Gevrek & Gupta, 2013). Constant exposure to the host culture through school, sports, 

popular media, and other aspects of daily life leads younger immigrants to assimilate more 

quickly and easily to their host culture (Bornstein & Cote, 2006). First-generation adult 

immigrants are more likely to retain their mother tongue but their children may lose it due to 

extensive interaction with the host language, because they are integrated into the school system 

and develop a social life beyond the home (Hakuta, Bialystok, & Wiley, 2003). Parents, 

especially mothers who do not work outside the home, have less exposure to the host culture and 

may have more daily interaction with other members from their country of origin. Furthermore, 

connecting with a culturally distinct enclave of fellow immigrants could delay acculturation and 

thus reinforce the language, values, and behaviors of the country of origin. (Hao and Kim, 2009). 

Lastly, the older the immigrant is at the point of entry to the host country, the longer the 

acculturation process, which is due to fewer opportunities for exposure to the language and other 

mainstream aspects of the host country (Nghe, Mahalik, & Lowe, 2003).  
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Education level. Padilla (1980) suggests that acculturation is influenced by the 

educational level of an immigrant. Education helps immigrants adjust to the host society because 

it fosters development of the analysis and problem-solving skills necessary for successfully 

navigating a new culture. Since education level often correlates with higher income and 

occupational status, it also may indicate increased access to the resources and relationships 

needed to ease into the acculturation process (Berry, 2006; Schwatz, et al., 2010). Immigrants 

with higher education levels are more likely to research their host country before immigrating 

and thus have a head start on those immigrants who are less informed about the language, norms, 

values, and behaviors of their host country (Berry et al., 2002). 

Length of stay and generational level. Generational level is an important predictor in 

determining the trajectory of the acculturation process. First-, second-, and third-generation 

immigrants have vastly different experiences of acculturation (Bornstein & Cote, 2006). Second-

generation immigrants may feel mostly secure in their identity with their host culture, while 

third-generation immigrants may be even more secure in their identification with their host 

culture. Identification with the host culture may be due to greater exposure to the socializing 

influences of their host country and less exposure to the cultural aspects of the home country of 

their grandparents (Satia, 2010). Creighton et al., (2012) defined “immigrant generation” as 

follows: “First generation” is defined as foreign-born immigrants regardless of length of their 

stay in the U.S. “Second generation” is defined as U.S.-born individuals with at least one 

foreign-born parent. Individuals in the “third plus (3+) generation” are born in the U.S. with no 

foreign-born parents. Through acculturation, the health of immigrants declines or improves with 

increasing years of residence in high-income countries through the loss of culture-specific 
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health-protective practices or by adopting the health behaviors of the host society (Fuller-

Thomson et al, 2011).   

Language. Immigrants often shift from the language of their mother tongue to the 

language of their host country during the process of acculturation. Immigrants who are unsure of 

their language ability may avoid expanding their social networks beyond the immigrant 

community, thereby possibly delaying their acculturation process. A common language begins to 

create a sense of belonging, but cultural competence goes beyond language to understanding 

social and historical context. Padilla (1980) found that higher competency with the host language 

is related to smoother interaction with the larger society, and thus may lead to feelings of greater 

integration. As language acquisition improves, immigrants will have more interaction with the 

native people of the host country, thereby providing the potential to change immigrants’ eating 

habits, particularly with their consumption of fat and red meat (Creighton et al., 2012). 

Gender. Daviglus et al. (2016) examined the association between acculturation and the 

prevalence of a low risk (LR) cardiovascular disease profile among 14,757 adult men and 

women from a multinational Latino background over a three-year period. According to the U.S. 

national guidelines for diabetes, the risk of cardiovascular diseases will be lower among 

individuals who are non-smokers and who do not have diabetes, coupled with lack of obesity, 

blood pressure and low levels of cholesterol. Results of Daviglus et al. (2016) indicated that LR 

of cardiovascular disease prevalence was highest among men with Central American 

backgrounds and lowest among men with Mexican and Dominican backgrounds. LR of 

cardiovascular disease prevalence was highest among women with Cuban and South American 

backgrounds and lowest among those with Puerto Rican backgrounds. LR profile was most 

prevalent among those who were more more educated and less acculturated, and among younger 
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women. Overall the prevalence of CVD was higher among men than among women in this study 

and the prevalence of CVD among men was higher among less acculturated men (Daviglus et al, 

2016).  

Cultural Factors 

Exposure to Host Culture. Researchers have established the role of exposure to host 

culture and Western diet in shaping the burden of overweight and obesity. Both immigrants and 

natives are negatively affected by exposure to Western diet because natives have moved and 

immigrants will move from plant-based, nutrient-dense diets to consumption of highly 

processed, calorie-dense diets derived from animal sources (Western diet), the result is a high 

prevalence of obesity and other obesity related health consequences like diabetes and CVD 

(Nguyen et al, 2015). The causes of obesity are multifactorial and are mostly due to an imbalance 

between energy intake and energy expenditure (Powel et al, 2011). It is reported that rate of 

obesity has increased dramatically in the U.S.  In a study by (Flegal et al., 2016) the age-adjusted 

prevalence of obesity in the US was 35.0% among men and 40.4% among women in 2013- 2014.  

In addition to poor health, consequence of exposure to Western diet is increase in 

economic burden at both the individual and national levels (Arya, 2015).  Researchers have also 

found that the longer an immigrant is exposed to the American culture and Western diet, the 

greater is the risk that the immigrant will become obese.  It is reported that immigrants to the 

U.S. carry a disproportionate burden of chronic conditions, including obesity, diabetes and 

hypertension (Karter, et al, 2013, Daouli, et al, 2014, Bharmal, et al, 2014. 

Immigrating to a new country, especially one with significantly different values, 

practices, beliefs, and types of food, can be very difficult, especially when considering the 

sociological and demographic factors. The process of transitioning from a known culture to an 
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unknown culture can be disorienting and stressful, as an immigrant perceived or actual need to fit 

in sociologically with the host country can feel overwhelming. As a result, researchers must 

understand the acculturation process immigrants may go through when exposed to their host 

culture. 

Satia’s “Three Approaches for Measuring Dietary Patterns”. According to Satia 

(2003), three are three approaches for measuring dietary patterns. Dietary pattern is a pragmatic 

tool for exploring the associations among health and disease (Slattery, 2010). The resulting data 

from dietary pattern studies will allow researchers to identify associations between dietary 

patterns and health concerns, and thus conduct further intervention studies to see if dietary 

patterns influence or prevent disease. An additional public health objective to consider is the 

importance of encouraging Middle Eastern immigrants to retain their traditional, protective 

dietary patterns (Satia, 2010). 

Satia in her study done in 2003 indicated that currently there are three approaches for measuring 

dietary patterns: 

1. Single-Item Measures. Level of education, income, and age at immigration are 

examples of single-item measures that may give a general idea of an immigrant’s 

acculturation level; however, these measures will not yield the information 

needed for developing health promotion programs, such as dietary interventions. 

2. Acculturation Scales. Acculturation scales are much more useful and accurate for 

classifying an immigrant’s level of acculturation; however, they are not useful for 

assessing dietary acculturation, because acculturation scales do not include diet-

specific acculturation indicators. 
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3. Food-based Measures. The two available measures that can reliably measure the 

level of dietary acculturation are food frequency questionnaires and dietary 

acculturation scales. The measures can be used to identify whether the immigrants 

have kept their original dietary patterns, mixed some of the host culture’s dietary 

patterns with the original, or have completely adopted the new dietary patterns. 

Even though food-based measures assess dietary acculturation, they do not take 

into account the factors that are important in the process of dietary acculturation, 

particularly socioeconomic, cultural, and demographic factors. 

These three approaches for measuring dietary patterns have been used to develop 

culturally sensitive dietary acculturation scales by several scientists. In 2011, Serafica developed 

a dietary acculturation scale for Filipino immigrants in the U.S. (Serafica, 2011). Then Vargas 

(2014) confirmed the reliability and validity of Serafica (2011)’s dietary acculturation scale for 

Filipino immigrant population in the U.S.  Vankatesh (2014) also used Satia’s dietary 

acculturation model to develop a dietary acculturation scale for Asian Indian American 

immigrants. Other researchers have also used Satia’s dietary acculturation model to assess 

dietary acculturation among the participants in their studies (Khan, 2014; Erber, 2014, Dekker et 

al, 2011; 2013 & et al 2015).  

Dietary patterns have been studied by other researchers (Tucker, 2010; Slattery, 2010 as 

the total food combinations consumed by individuals and/or groups of individuals. In fact, 

dietary acculturation was studied as early as 1990s. The goal of studying dietary pattern was to 

investigate its relationships to health outcomes in individuals and in groups of individuals 

(Tucker, 2010; Slattery, 2010). Historically, the traditional dietary pattern of persons from 

Middle Eastern countries tends to be seasonal, rich in whole grains, high in fiber, low in high-
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glycemic foods, rich in fruits and vegetables, and a more diverse diet with limited processed 

foods (Hawalla et al, 2016). Previous studies (Fuller-Thomson et al, 2011; Dean, 2010; 

Maximova et al, 2011) show that the dietary patterns of new immigrants tend to be healthier than 

more established immigrants who follow the Western diet, and recent immigrants are reported to 

have fewer chronic conditions. 

Food Frequency Questionnaire (FFQs) 

Food frequency questionnaires (FFQs) are commonly used to assess regular dietary 

patterns among individuals over a period of time, often during the past 6-12 months (Serra 

Majem et al 2006). FFQs are widely used because it is easy for participants to complete and it 

yields data that enables researchers to assess long-term dietary patterns in a relatively easy, cost-

efficient manner and with lesser burden. It can be self-administered or administered by an 

interviewer. FFQs usually contain between 100-150 questions, and it is widely used by 

epidemiology researchers to study the link between dietary patterns and different diseases or 

based on research questions. FFQs also can help to explore the intake of specific nutrients such 

as Calcium and Vitamin D (Thompson and Subar, 2008).  

The use of FFQs ranks the dietary intake of individuals as low, medium and high 

compared with other individuals in that particular study population. In other words, dietary 

intake is measured by an estimate rather than the absolute dietary intake (Shim and Kim, 2014). 

FFQs should be affiliated with a food arrangement database to allow assessment of 

nutrient intakes for the reported portion size of each dietary item included in the survey and the 

database. Dietary intake of each food item and for each study subject is computed by dietary 

analysis software designed specifically for the FFQs (Mulligan et al. 2014). For example, when 

the purpose of a study is to compare the association between dietary patterns and disease, 
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researchers will use the FFQs and the dietary intake of participants will be compared with the 

whole population as high, medium or low rather than measuring the precise food intake 

(Thompson and Subar, 2008). The data on diet resulting from FFQs are used in large 

epidemiological studies to determine the possible links between diet and a specific disease, such 

as cancer or diabetes. Another possible use for FFQs is to lay out the dietary patterns linked to 

suboptimal consumptions of specific nutrients (Thompson and Subar, 2008). 

There are usually three elements in any FFQs:  

1. Food list  

2. Amount of the food that was consumed, and  

3. How often the food items were consumed in units of time.  

Lists of food items in FFQs are based on foods commonly consumed in the study 

population (Cade et al. 2004) and reflect the food habits and common practices in that particular 

group due to different factors such as age, gender, ethnicity, culture and economic status, all of 

which influence dietary intake. Having the proper FFQ that is sensitive to the purpose of the 

study and the group being studied is essential in this method of diet assessment (Shai et al, 

2004). 

Maintaining Traditional Eating Patterns 

Results from Garnweidner et al (2012), in-depth interview study among several female 

immigrants indicated that participants preserved their original food culture at every eating event, 

irrespective of time of day, day of week, or special occasions, as the following statement 

exemplifies: “I do not eat Norwegian food. I always eat Egyptian food”. Participants had found 

strategies to preserve important aspects of their original food culture. Findings indicated that 

participants searched in the new food culture for food items that are similar to those in their 
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original food culture: “I like rice pudding. It is similar to our “kiribat” a Sri Lankan participant 

indicated (Garnweidner et al, 2012). Many participants reported that their husbands refused to 

eat dishes associated with the host country’s food culture. Increased time of residence did not 

necessarily enhance the adoption of the host country’s food culture. Some participants who lived 

in Norway for several years stated that their food habits were now more in line with their original 

food habits than in the first years after immigration, mainly because of the increased availability 

of ethnic food items (Garnweidner et al, 2012). 

When participants were asked about shopping routines, many participants reported going 

to ethnic food stores to buy food from their country of origin. As previously stated, the increased 

availability of ethnic food stores enabled continuity of their original food culture. For example, 

when a woman was asked what kind of food items she missed the most from her country of 

origin, she answered: “Oh, nothing. I prepare everything here as well” (Iraqi). (Garnweidner et 

al, 2012). 

Bi-Cultural Eating Patterns 

In bicultural eating patterns, participants adhered less strictly to their original food culture 

while simultaneously adopting some of the host country’s food culture. As one Pakistani 

participant indicated in Garnweidner et al.’s study in 2012 “when I prepare Pakistani food for 

several days, then it’s time to vary and prepare Norwegian food for her family.” Other 

participants in the same study mentioned adopting elements from the host country’s food culture, 

but modifying them in their own way. Many participants had increased their consumption of fish, 

particularly salmon, after immigration. They reported eating fish several times a week; however, 

to achieve cultural appropriateness of their meals, participants said that they prepared fish and 

fish products “in their own way,” which often implied adding spices and, for instance, frying it 
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instead of “the Norwegian way of just poaching.” For example, a Pakistani woman said that she 

had to “cheat a bit” when she prepared fish cakes or salmon, which implied that she added 

Pakistani spices. This practice illustrates a very common way to pursue continuity: participants 

transformed novel ingredients or unknown dishes into culturally appropriate meals by using 

spices or familiar preparation methods (Garnweidner et al, 2012). 

In bicultural eating patterns, some participants described combining their original food 

culture and the host country’s food culture in the same meal: they served meatballs with rice 

instead of potatoes, which is typical for the Norwegian food culture (Garnweidner et al, 2012). 

Other participants in Garnweidner et al (2012), study mentioned adopting elements from the host 

country’s food culture, but modifying them in their own way. For example, many participants 

had increased their consumption of fish, particularly salmon, after immigration. They reported 

eating fish several times a week; however, to achieve cultural appropriateness of their meals, 

participants said that they prepared fish and fish products “in their own way,” which often 

implied adding spices and, for instance, frying it instead of “the Norwegian way of just 

poaching.” For example, a Pakistani woman said that she had to “cheat a bit” when she prepared 

fish cakes or salmon, which implied that she added Pakistani spices. This practice illustrates a 

very common way to pursue continuity: participants transformed novel ingredients or unknown 

dishes into culturally appropriate meals by using spices or familiar preparation methods 

(Garnweidner et al, 2012).   Bicultural eating patterns was also seen among participants in 

Terragni et al., (2014) study.  Participants indicated that they used to eat a warm lunch at home 

with other family members when they lived in their heritage country, however when they moved 

to Norway, the organization of the day at school or work meant that their family members had to 

eat lunch a cold lunch outside the home. The Norwegian lunch usually consists of open 
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sandwiches with spreads prepared at home and wrapped up in paper called ‘matpakke’ or 

lunchbox. This format of a cold, packed lunch was unknown to most of the participants and their 

family members, and many recalled that they did not know how to prepare it (Terragni et al., 

2014). “I did not really know what ‘matpakke’ was but I needed to change our meal format after 

migration. In my country, we do not make this. The children have breakfast and then they go to 

school and come back home for lunch. School children do not have food with them, they maybe 

take an apple with them to school. Here you need a ‘matpakke’ and I learned to make it for my 

children” (Terragni et al., 2014). 

According to Garnweidner et al (2012), immigrants have limited continuity of their 

heritage dietary pattern, when they indicate daily practice of the host country’s food culture, and 

maintenance of their heritage food culture only for special meals served for special occasions. In 

this context, participants continued with their original food culture at religious festivals and 

social gatherings, as the following quotation illustrates: “At Ramadan, only, we prepare our food 

from our home country” (Iraqi). 

Role of Genetic in Occurrence of Chronic Conditions 

In 2010, Wandell et al reviewed 17 articles that reported findings related to diabetes in 

immigrant populations in Scandinavian countries. He concluded that there was a high risk of 

diabetes in non-European immigrants, especially in the Middle East and South Asian regions. In 

some cases, immigrants experienced ten times the risk experienced by the native population. 

Immigrant women had a substantially higher risk for diabetes than immigrant men. Genetic 

sensitivity, combined with lifestyle factors, seems to be the likely cause explained Wandell et al., 

(2010).  
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In order to gain a broader perspective of the influence of dietary acculturation on health 

risks for immigrant groups in dietary transition, Wandell reviewed an additional 48 articles in 

2013. He concluded that the risk of overweight and obesity seems to be high among many 

immigrant groups, with a consequently higher risk of diabetes, cardiovascular disease, and 

coronary heart disease. In 2014, Wandell et al studied the differences in anthropometric 

measures in immigrants and Swedish-born individuals in two large, older-adult population-based 

samples. Among other comparisons of immigrant groups with the native Swedish population, 

Wandell et al found that Middle Eastern women immigrants had higher scores on all 

anthropometric measures compared with Swedish-born women. While several researchers in 

Europe have established that immigrant groups from the Middle East have higher rates of 

obesity, leading to higher risk for cardiovascular disease and diabetes, this has not been 

established for Middle Eastern immigrants to the U.S. 

Results from Wandell et al. studies confirm and reflect the high prevalence of obesity and 

diabetes that has been reported in Middle Eastern countries. International Diabetes Federation 

(IDF) in 2013 reported that DM is most prevalent in the Middle East and North Africa (MENA) 

countries compare with the rest of the countries in the world. The prevalence of DM in MENA 

countries was at 10.9%. Based on IDF estimate in 2013 almost 35 million adults had DM in 

MENA countries (IDF Diabetes Atlas 6th edition, 2013). The latest report from IDF (2017) 

indicated that Iran is ranked number three for the total of individual with DM among MENA 

countries (IDF Diabetes Atlas 8th edition 2017).  

To provide a good understanding of the prevalence of non-communicable diseases and 

their associated risk factors in Iran, Esteghamati, et al. (2014) conducted a study. Esteghamati, et 

al. (2014) used the available data from the Surveillance of Risk Factors of Non-Communicable 
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Diseases (SuRFNCD) between 2005- 2007 and data from SuRFNCD 2011 were used to estimate 

the prevalence of obesity, diabetes and impaired fasting glucose at a national level in Iran 

(Esteghamati, et al. 2014). 11,867 adult individuals aged 25–64 years participated in SuRFNCD-

2011. In SuRFNCD-2007 3342 adult individuals aged 25–64 years participated and in 

SuRFNCD-2005 a total of 51,903 adult individuals aged 25–64 years participated. Laboratory 

evaluation was performed on all participants and participants were instructed to not consume 

anything but water overnight for 12-14 hours prior to their blood test. Participants were also 

asked two questions “(1) Have you ever been told by a doctor or other health worker that you 

have diabetes?” (2) “Are you currently taking oral medication or insulin for diabetes prescribed 

by a doctor or other health worker?” If participants responds to both questions were no and their 

fasting plasma glucose (FPG) concentrations were ≥7 mmol/L, they were classified as 

Undiagnosed DM. Participants were classified as impaired fasting glucose (IFG), if their (FPG) 

concentrations were between 5.6 and 6.9 mmol/L.   The Iranian national prevalence of DM in 

2011 was 11.4% among Iranian adults aged 25–70. The Iranian national prevalence of IFG was 

14.6% in 2011 among participants between the ages of 25-70. The prevalence of IFG was much 

higher 29.2% among older adults (56-70 years) compare with the youngest (25–34 years) 3.3%. 

The prevalence of DM was 12.9% in women compare with 9.9% among men Esteghamati A, et 

al. (2014). 

Two factors have been found to be responsible for the surge of DM in Iran. Factor one is 

Urbanization and factor two is improved socioeconomic (Esteghamati et al, 2014). DM in Iran is 

most prevalent among younger age group (20–59 years old), in contrast with other countries that 

have higher prevalence of DM among individuals 60 years and older. The prevalence of DM was 

higher in women (12.9%) compare with (9.9%) among men (Esteghamati et al, 2014). 
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Developing DM in a younger age has a huge impact on Iran’s health care cost, workforce and 

quality of life of Iranian individuals (Esteghamati et al, 2014). The Iranian national prevalence of 

DM in 2011 was 11.4% among Iranian adults aged 25–70 which is higher than what IDF 

estimated in 2013 (Esteghamati et al, 2014). The Iranian national prevalence of Impaired Fasting 

Glucose (IFG) was 14.6% in 2011 among participants between the ages of 25-70. The prevalence 

of IFG was much higher 29.2% among older adults (56-70 years) compare with the youngest 

(25–34 years) 3.3% (Esteghamati A, et al., 2014). 

Obesity and Type 2 Diabetes in U.S. 

The 2011-12 National Health and Nutrition Examination Survey conducted by the U.S. 

Centers for Disease Control and Prevention (CDC) revealed the comparatively low prevalence of 

obesity in Asian Americans, yet research from Asia, as well as on Asian-American populations 

in the U.S., shows that their risk for diabetes has increased dramatically (Afshin et al, 2015; Lu 

et al, 2014; Rahim et al, 2014; Musaiger et al, 2012). Clinicians who work with Asian Americans 

have indicated that many of their Asian-American patients with diabetes are not overweight. In 

several studies, when Asian Americans and Whites had the same BMI level, it was shown that 

more Asian Americans had diabetes than did Whites in the population being studied (King et al, 

2012; Rhee et al, 2015). A difference in body fat distribution, i.e., more visceral than peripheral 

fat, may explain this increased diabetes risk because it is associated with insulin resistance. At 

the same BMI level, Asian men and women have higher body fat composition than Whites (Shah 

et al 2015; Kim et al., 2016). These differences in body composition may contribute to variations 

in the prevalence of diabetes. The Diabetes Atlas edition from 2013 predicts that Asia and Africa 

will have the highest proportions of individuals with diabetes in 2030. This increase may be due 
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to increasing age, urbanization, positive family history, obesity, and hypertension (Rhee et al, 

2015). 

When Hastings et al (2015) studied the leading causes of death among Asian-American 

subgroups between 2003-2011, she noted that our understanding of Asian-American mortality 

rates was distorted due to U.S. federal surveys based on death certificates, which did not 

distinguish between Asian subgroups before 2003. The Asian continent comprises a vast number 

of countries, yet current U.S. federal surveys capture data from only six Asian-American 

populations (Chinese, Indian, Filipino, Japanese, Korean, and Vietnamese.) After 2003, U.S. 

federal surveys aggregated Middle Eastern countries with a number of other countries in an 

“other Asian” category equal to 16% of the Asian-American population. Hastings et. al. (2015) 

surmised that the American Community Survey, which lumps these diverse populations together, 

creates an important knowledge gap in Asian-American health. The health of these rapidly 

expanding populations is made vulnerable when there is little evidence to recommend research 

agendas, create public health policy, and offer clinical guidelines. Even though Asian Americans 

do not have the BMI levels associated with overweight or obesity found in Whites, they are 

already at risk for many obesity-related disorders due to their body composition and possibly 

other genetic factors. Therefore, the standard protocols for identifying diabetes risk may not be 

appropriate for Asian Americans.  

Nutrition transition and lifestyle changes in Asian countries have caused a high 

prevalence of obesity and diabetes. As the trend for Asians to gain weight due to Western-

influenced dietary and environmental changes continues across Asian regions, it will become 

increasingly important to study Asians engulfed in Western culture while living in Western 

countries (Afshin et al, 2015; Hsu et al, 2015). The U.S. Census Bureau has divided Asian-
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Americans into seven major subgroups: Asian Indians, Japanese, Vietnamese, Chinese, Filipino, 

Koreans, and “other”; therefore, this literature review will concentrate on these categories.  

Another issue in this subgroup is that there are no longitudinal cohort studies in the Asian 

subgroup. Existing studies are cross-sectional, in which BMI is calculated from self-reported 

height and weight and self-identification as having diabetes (Hsu et al, 2015). In 2011, Lee et al 

used The National Health Interview Survey from 1997-2008 to study the diabetes prevalence 

rates for Asian Americans and found that the prevalence of diabetes was 40% higher in this 

population compared with the general population (Lee et al, 2011). Gupta et al in 2011 used the 

New York City Health and Nutrition Examination Survey data to study diabetes in different 

ethnic subgroups and found that South Asian Americans had the highest rate of diabetes 

prevalence compared with other Asian populations and Whites (Gupta et al, 2011). Staimez et al. 

(2013) systematically reviewed publications from 1988-2009 that studied overweight/obesity/ 

diabetes among Chinese, Filipinos, Koreans, Vietnamese, and South Asians; only two studies 

provided longitudinal data.  

Health Disparities Among Asian-American Immigrant: 

In order to study the potential causes of health disparities among immigrants, researchers 

first must understand the concept of acculturation, factors that influence the acculturation process 

and how exposure to the host country influences the adoption of dietary patterns related to 

overweight/obesity and subsequent negative health outcomes.  

Delavari et al (2013) conducted a systematic review of research exploring acculturation 

and obesity among migrant populations in high-income countries. One important finding from 

the review was that study results varied depending on how acculturation was measured. Focusing 

his review on studies that used a standardized acculturation scale, Delavari compared studies that 
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examined overweight/obesity among adult migrants as they migrated from low-income countries 

to high-income countries. Delavari found nine articles that met these criteria. All the studies were 

based in the U.S., with migrant groups from eight different countries, although none were from 

the Middle East. Of the nine studies, six used bi-directional acculturation scales and three used 

uni-directional scales.  

The literature review of Delavari, et. al. (2013) provides evidence to suggest that 

immigrant populations from low-income countries to high-income countries show a significant 

change in obesogenic behaviors in the host society, and immigrant’s obesogenic behaviors are 

associated with exposure to the host culture. Regional differences in cultural influence on body 

image, food choice, and physical activity could explain differences in the impact of acculturation 

on BMI.  

In a study that used a qualitative approach to data gathering and analysis, Delavari et al 

(2013) explored the experiences of migration and the determinants of obesity among recent 

Iranian immigrants in Australia. Participants expressed that stress during the initial immigration 

transition, as well as political/religious changes, affected their ability and willingness to adopt 

positive health behaviors post-migration. Socioeconomic status appeared to moderate the 

acculturation experience for participants. Gender was also influential on dietary choices and 

levels of physical activity among these immigrants. Participants acknowledged that body image 

differed from their country of origin to that of their host country: in Iran attractive means “slim” 

and in Australia attractive means “fit.” 

The environmental changes experienced by Iranian immigrants, especially women 

immigrants, led to increased physical activity. Lack of clothing restrictions, increased leisure 

time, accessibility of parks and exercise facilities, and role models of women exercising enabled 



 

33 

Iranian immigrant women to partake in more physical activity in their host country than in their 

country of origin. Government-sponsored health promotion campaigns also appeared to support a 

healthy diet and an increase in physical activity post-migration. By focusing on Iranian 

immigrants, this study explored the migration experience of an atypical migrant population: well 

educated, emigrating for reasons related to personal freedom rather than economic advancement, 

and coming from a country with rates of obesity similar to high-income countries. An important 

contribution of Delavari et al’s study (2013) is that it highlights differences in acculturation 

patterns and their impact on obesity among immigrants from countries that vary widely on the 

Human Developmental Index (HDI).  

In a later study, Delavari et al (2015) pointed out that while it is well established that 

when immigrants tend to gain weight then they move from low-income countries to high-income 

countries; however, the obesity risks of migrating from middle-income countries to high-income 

countries have been understudied. Behavioral changes stemming from patterns of cultural 

adaptation may explain only some of the post-migration risks for obesity. Factors other than 

migration may also be influential, such as obesity-related environmental factors. In the Iranian 

population in this study, the pattern of acculturation (relative integration, assimilation, 

separation, or marginalization) did not correlate with unhealthy BMI, diet, or physical activity.  

Epidemiology researchers in a number of different countries, particularly Scandinavian 

countries, have studied the health status of Middle Eastern immigrants living in their countries. 

Immigrants from Iran, Iraq, Turkey, and Pakistan are the primary populations studied. 

Comparing the health status of Iraqi immigrants in Sweden with that of native Swedes, Bennet et 

al (2013, 2015) looked specifically at-risk factors associated with the early onset of diabetes, as 

well as glycemic control in non-diabetics. Bennet et al found that diabetes onset occurred six 
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years earlier for the Iraqi immigrants. The clustering of diabetes in the family history of the Iraqi 

immigrants studied was found to be nearly six times higher than that of native Swedes (23.2% 

versus 3.6%), establishing that Iraqi ethnicity independently raised the health hazard for these 

immigrants. Among those Iraqi immigrants not previously diagnosed with diabetes, HbA1c 

levels were slightly higher than that of native Swedes, again explained by clustering in family 

history rather than age, obesity, lifestyle, or socioeconomic status. Development of obesity after 

immigration was found to further increase risk for chronic disease. The Bennet et al (2013, 2015) 

study findings confirmed the very alarming finding of Wild et al (2004) study that the Middle 

Eastern population develop diabetes at much younger age (45-64) compare with population in 

developed countries which the prevalence of diabetes will increase in those that are 65 years and 

older.  

Other international researchers have focused on studying the health consequences of 

dietary acculturation on Middle Eastern immigrants. Iverson (2011) studied Middle Eastern 

immigrants from Iran, Pakistan, and Turkey, as well as South Asian immigrants from Sri Lanka 

and Vietnam living in Oslo, Norway. Studying the differences in BMI from the time all the 

participants were 25 years old to the time of the survey, they found that the five populations of 

immigrants had different patterns of gains in BMI compared with each other, as well as 

compared with the general Norwegian population. Their major finding was that those immigrants 

with BMIs lower than the native population when young gained more weight than natives, and 

that those immigrants with higher BMIs than natives when young gained less weight than the 

native population. The predicted result is a convergence of BMIs for everyone in the country, 

with native Norwegians and immigrants alike achieving similar BMIs later in their adult lives. In 

a 2013 study, Iverson et al hypothesized that acculturation, measured by language skill, reduces 
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the gap of BMI gain between natives and immigrants. Although Iverson found that language 

skills predict BMI change, time of residency was found to have no effect on BMI changes in the 

immigrants studied. When studying immigrants in Norway, Iverson et al (2011, 2013) used 

language acquisition as a measure of acculturation because it is directly related to social 

interaction and integration.  

Another Norwegian research, Jenum et al (2012), studied diabetes susceptibility among 

the same immigrant ethnic groups that Iverson studied to assess the association between 

adiposity and diabetes among those immigrant groups compared with the native Norwegian 

population. Jenum et al used socioeconomic condition as a confounding factor in the study and 

used BMI, waist circumference, and waist-to-hip ratio as a measure of adiposity. Adiposity was 

found to be higher among immigrant women than immigrant men. All five-immigrant groups 

were found to have higher rates of diabetes than the native Norwegian population, even given the 

same adiposity level. Pakistani and Sri Lankan immigrants had the highest prevalence of diabetes 

among the immigrant groups studied (20-26%).  

In 2013 Carlson and Rise et al. examined risk differences between Swedish-born 

individuals compared with groups of foreign-born individuals. The overall risk of cardiovascular 

disease and mortality are higher in certain groups, which may be partly explained by more 

diabetes among immigrants from North Africa, parts of Asia, and the Middle East. Rabanal et al 

(2015) conducted a longitudinal study in which the entire Norwegian population aged 35-64 was 

studied for 15 years to determine the burden of stroke and acute myocardial infarction (AMI) 

among immigrants compared with the native population. The findings showed that ethnic groups 

differed in risk of AMI and stroke. Middle Eastern immigrants, both men and women, were 

found to have a lower risk of AMI compared with ethnic Norwegian and other immigrant groups.  
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Tran et al (2011) studied cardiovascular disease by diabetes status in five ethnic minority 

groups (from Sri Lanka, Pakistan, Iran, Vietnam, and Turkey) compared with ethnic 

Norwegians. Obesity and physical inactivity were prevalent in the majority of ethnic minority 

groups, regardless of diabetes status, whereas systolic and diastolic blood pressures were higher 

in Norwegians. In nearly all ethnic groups, individuals with diabetes had a higher waist-to-hip 

ratio (WHR) and body mass index compared with individuals without diabetes. Higher rates of 

cardiovascular disease were found among all ethnic minority groups compared with ethnic 

Norwegians, yet these differences were not related to diabetes status.  

Wandell et al (2011) studied the prevalence of blood lipid disturbances in Swedish and 

foreign-born 60-year-old men and women in Stockholm, Sweden. The results show a higher 

prevalence of dyslipidaemia in men and women of foreign-born origin compared with Swedish-

born. Non-European immigrants were found to have lower levels of total cholesterol and High 

Density Lipoprotein (HDL) cholesterol and higher levels of triglycerides among immigrants 

compared with ethnic Norwegians. Low HDL and high triglycerides lead to metabolic syndrome 

and abdominal obesity. The data linked obesity to physical inactivity among immigrants in 

Sweden.  

Attanapola (2013) looked at the development of high levels of obesity as the consequence 

of migration to Norway. Their findings, in accordance with other researchers, showed that 

behavior changes influenced by migration are related to an increased risk for cardiovascular 

disease and diabetes in Middle Eastern immigrants. Previously, Raberg-Kjollesdal et al (2011), 

compared the risk factors for obesity, cardiovascular disease, and diabetes in Middle Eastern 

immigrants with that of the general Norwegian population. They came to the same conclusion: 

immigrants face health disparities based on dietary acculturation, environmental factors, and 
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behavioral changes, especially women immigrants. Hjelseth et al. (2011) studied Pakistani 

women immigrants in Norway and found that a lack of physical activity contributed to their high 

rates of overweight (98%) and obesity (40%), putting these women at risk of developing Type 2 

diabetes. 

Garnweidner et al (2012) conducted a qualitative study exploring how female immigrants 

from the Middle East and Northern Africa perceive their host country’s food culture, identify 

aspects of their original food culture they considered important enough to preserve, and 

determine how they go about preserving them. Three patterns of dietary acculturation were 

identified: strict continuity, flexible continuity, and limited continuity of the original food 

culture. Strict continuity involves a rigid adherence to daily eating patterns from their 

homelands, such as maintaining strict eating times. Flexible continuity allows for the adoption of 

certain dietary elements and eating times of the host culture, such as eating sandwiches rather hot 

meals for lunch. Limited continuity involves just maintaining dietary patterns of their homeland 

for religious and social gatherings. Taste, preparation effort and method, and adherence to 

religious dietary practices are all variables in continuity patterns. Garnweidner et al found that 

not all food acculturation led to negative health effects. For example, eating more fish as a way 

to acculturate to the food culture of Norway could have positive health benefits.  

The health consequences of obesity in Asian Americans are both personally costly and an 

economic burden on our health care system, posits Nguyen et al (2015). In her study of the 

hidden Asian-American obesity epidemic, Yi et al. (2015) noted that Asian Americans are often 

studied as one population even though national subgroups are distinctive due to differences in 

socioeconomic status, access to resources, migration patterns, and immigration histories. When 

collecting health data, European host countries categorize their immigrant populations with finer 
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distinctions than the U.S., i.e., based on nationality rather than broad regions that span highly 

diverse dietary practices, immigration patterns, socioeconomic backgrounds, and disease 

occurrence. Powell et al (2014) also lamented the lack of federal data on specific Asian 

subgroups when studying the mortality rate from cardiovascular disease and stroke among Asian 

Americans. 

The 2010 U.S. Census Bureau classified people as Asian if they claimed their origins are 

from the Far East, Southeast Asia, or the Indian subcontinent (Hoeffel et al., 2012). Different 

ethnicities, cultures, languages, and risk factors of their disease profile within each of these 

Asian regions makes it hard to classify people in heterogeneous populations (Arya, 2015). The 

heterogeneous groups of individuals from the various countries of Asia also have underlying 

differences genetically, environmentally, and culturally that influence modifiable and non-

modifiable risk factors of disease (Gujral et al., 2013; Islam et al., 2013; Karter et al., 2013; Ma 

& Chan, 2013).  

The top three minority groups in the U.S. are African Americans, Hispanic Americans 

and Asian Americans (Hoeffel et al., 2012). More than 18 million (4.8%) of the U.S. population 

identified themselves as Asian American, with the majority born outside the U.S. (Hoeffel et al., 

2012). Asian Americans are the nation’s fastest growing minority population, growing four times 

faster than the overall U.S. population. (U.S. Census Bureau, 2010) Migration has contributed to 

more than half of this growth rate. The Asian-American population is projected to reach 34.4 

million people and comprise 8.2% of the overall population by 2060 (U.S. Census Bureau, 

2012). Even though Asian Americans are the third largest minority group in the U.S., they are 

often left out of studies researching minority-based health disparities. The resulting gap in 

knowledge calls for further investigation in health disparities in Asian Americans.  
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Limitations on Application of Health Disparities in USA 

Aggregated data that does not distinguish between Asian subgroups can be problematic. 

For example, Ma & Chan (2013) looked at the data from the Women’s Health Initiative, a 

longitudinal study that collected data from across the U.S. from Asian American, White, 

Hispanic, and African American women. Although there was data from 4,190 Asian-American 

women who identified as Chinese, Indo-Chinese, Japanese, Korean, Pacific Islander, or 

Vietnamese, the data was not disaggregated by Asian region and insights into population-based 

health issues were lost. After adjusting for demographic factors, smoking, and family history of 

diabetes, Asian Americans had a higher risk for diabetes than Whites.  

In another example, the Diabetes Study of Northern California (Distance) followed 

almost two million adults for one year. Data was disaggregated into 12 single racial/ethnic 

groups, including seven distinct Asian subgroups. The incidence rates for diabetes were highest 

among Pacific Islanders, followed by South Asians and Filipinos. The BMI at diagnosis varied 

among the different Asian subgroups from 27.2 kg/m2 in Chinese, 28.7 kg/m2 in Japanese, 29.0 

kg/m2 in Filipinos, and 29.6 kg/m2 in South Asians compared with a mean BMI of 33.4 kg/m2 

in Whites, 34.3 kg/m2 in Hispanics, and 35.5 kg/m2 in African Americans. The finding that the 

prevalence of diabetes is higher among all Asian subgroups at lower BMI rates warrants further 

disaggregated study. While some data exist for several Asian subgroups, there is limited data on 

other subgroups in this heterogeneous population (Karter et al, 2013).  

Furthermore, there are a number of studies that show an increased prevalence of diabetes 

and metabolic syndrome in the Filipino American population (Lee & Brancati 2011, Choi et al., 

2013). A few studies have studied the relationship between acculturation and diabetes (Ancheta 

et al., 2014; Lee et al. 2011). In 2014 Ancheta compared the prevalence of metabolic syndrome 
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in women who were native Filipinos with women who were Filipino immigrants to the U.S.. She 

collected waist circumference, fasting glucose, triglycerides, high-density lipoprotein (HDL), 

and blood pressure. Despite the fact that the immigrant women had higher BMIs, both 

populations had the same rate of metabolic syndrome. Filipino American men were found to 

have a higher prevalence of both diabetes and metabolic syndrome compared with Filipino 

American women (Choi et al., 2013; Dalusong-Angosta and Gutierrez, 2013). 

Lastly, a recent study found no evidence to suggest an increased risk of total mortality 

among Asian Americans within the BMI range of 20-25 kg/m2 (Park et al 2014). BMI may be 

effective as a simple initial screening tool to identify diabetes risk for Americans but not for 

Asian Americans. More research needs to be done to determine the most accurate assessment 

tools for diabetes risk in Asian Americans. For example, according to the American Diabetes 

Association, there is compelling evidence that lower cut points for BMI denote increased 

diabetes risk for some racial and ethnic groups (2014). Because diabetes risk is under-recognized 

for Asian Americans based on the existing BMI criteria, they will not fully benefit from the 

strategies that are available to prevent an early diagnosis of diabetes. It is imperative to develop 

better screening tools than BMI as a risk marker for Asian Americans.  

Summary 

This literature review demonstrated key evidence and revealed gaps in the literature about 

health disparities among Asian immigrants in Europe and in the U.S., providing a strong 

rationale for studying the effects of exposure to the U.S. culture in Iranian immigrants in the U.S. 

The evidence demonstrating that Asians immigrating to Europe tend to come from different 

countries than Asian immigrants to the U.S. has revealed significant limitations in the health data 

for Asian-American populations. For instance, Middle Easterners immigrate to Europe more than 
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to the U.S.; since health data about Middle Eastern immigrants has been collected in Europe, 

some research has been conducted using both aggregated and disaggregated data describing 

health disparities among immigrants. For example, there is data about the high prevalence of 

Type 2 diabetes in Middle Eastern immigrants to Europe. In the U.S., on the other hand, Middle 

Eastern immigrants are categorized as “other” in national health surveys and the U.S. census; 

therefore, there is a paucity of disaggregated information about their health status. However, it 

has been established that there are significant health disparities among Asian-American 

immigrants, especially Type 2 diabetes.  

Furthermore, according to the U.S. Census data in 2012 and the University of Sussex’s 

Global Migrant Origin Database (2000), the U.S. has the largest Iranian population outside of 

Iran (330,000, which is thought to be an underestimate). Because the Iranian population in the 

U.S. is growing, and there is a dearth of data about the health status of Iranian immigrants, this 

study will help close an important gap in the literature. 

Lastly, understanding the impact of acculturation on immigrants’ health will enable 

progress on Healthy People 2020’s goal of reducing the health inequities experienced by 

immigrants. 
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Chapter 3: 

Research Design and Method  

This chapter presents the research design and methodology that was used in this study. 

To examine the influence of exposure to the U.S. culture on the Iranian immigrant’s 

acculturation and dietary patterns the Iranian acculturation scale (Appendix A), the Brief Food 

Questionnaire (Appendix B), and the demographic survey (Appendix C), were used to answer 

research questions. 

The Iranian acculturation scale was used to measure the cultural, socioeconomic and 

demographic factors that can affect the level of acculturation among Iranian Immigrants. Data 

were used in combination with data from the Brief Food Questionnaire to assess the dietary 

acculturation patterns. 

A demographic questionnaire based on the theoretical underpinning of the study was used 

to collect data on key variables including (but not limited to): body mass index, gender, present 

age, age at time of immigration, marital status, income, English fluency, family history of 

diabetes, a history of pre-diabetes and diabetes. Respondents level of dietary acculturation and 

their dietary pattern were used to examine the relationship to being overweight and having 

diabetes. Recruitment of participants data analysis, and data management were explained. 

Design 

A descriptive exploratory (Cuthill, 2002) cross-sectional study design (Bethlehem, 1999) 

was used for this study. This design was employed because no information was found addressing 

the variable in this study. The acculturation process, dietary patterns and prevalence of being 

overweight and diabetes among Iranian American immigrants were explored.  
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Sample 

For this study, a total of 207 Iranian-American immigrants who were 18 years and older 

were recruited to obtain statistical meaningful results. Sample size was based on a power 

analysis (Cohen, 1988) with an anticipated effect size of 0.15 for correlation, an alpha level of 

0.05, and the desired statistical power level of 0.8. According to Cohen (1998), the required 

sample size was at least 79 participants. Participants for this study were self-identified first-

generation Iranian immigrant adults who met the following inclusion criteria: (a) able to read and 

write in English, (b) born in Iran, (c) living in the U.S. for one year or longer, (d) 18 years or 

older. Participants were excluded if (a) they were not born in Iran, (b) had lived in the U.S. is 

less than one year or (c) who were not able to read and write in English. 

Participants Recruitment 

Participants were recruited from multiple sites including (but not limited) to the Persian 

Cultural Organizations (PCO) situated in the greater Milwaukee, and in Chicago, in Stockton 

(CA), Great Falls (VA), and Houston (TX).  In addition, requests to access the student Persian 

Culture Association at the University of Wisconsin-Milwaukee, and at the University of 

Wisconsin – Madison were made to the individual university Facebook website administrator. 

Several strategies were employed to recruit participants:  Emails were sent to key PCO contact 

persons to request they post a flyer (Appendix D) with study information, including how to 

contact the PI.  Flyers were also posted in local Milwaukee Persian stores (restaurants and 

grocery stores), in one Iranian healthcare professional’s office, and in one Moslem mosque 

frequented by Iranians. The flyer was also posted at various locations on the UWM campus to 

reach out to the Iranian student group at UWM.  Once a participant contacted the PI and agreed 

to take part in this study, an appointment was scheduled to administer the questionnaire. If there 
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were at least 10 eligible participants from any location in the U.S. who were willing to 

participate in the study, the PI met them as a group at a mutually agreeable date and time. Thus, 

in addition to collecting data from participants in Milwaukee the PI flew to Washington D.C. and 

L.A. to collect data. 

Instruments 

Three instruments were used in this study:  the Iranian Acculturation Scale (Shahim, 

2007), Brief Food Questionnaire (2013), and a demographic questionnaire. What follows are the 

description, validity and reliability, and scoring information for each instrument. 

Iranian acculturation scale.  

Description. Based on the definition of acculturation by Berry (1997), an acculturation 

scale was developed by Shahim (2007) to examine the level of acculturation among first-

generation adult Iranian immigrants in Toronto, Canada. The scale is comprised of 26 Likert-

type items “to measure language (7 items), media use (4 items), eating habits (1 item), 

attributions related to ethnic groups (5 items), motives for immigration (3 items), and attitudes (6 

items). Also, endorsement items (How important is it that Iranian tradition be followed) were 

included as recommended by Kang (2006). Questions in a second section address age, 

occupation, education, sex, length of stay in Canada and other countries before coming to 

Canada, and age on arrival in Canada (Shahim, 2007, p. 56)”.  An example of a response choice 

is “Only Farsi (1) Mostly Farsi (2) In English and Farsi (3) Mostly English (4) Only (5) English”.  

Eight of the questions had four response options. The rest of the questions have three 

response options. Only question 19 had two response options.    

Reliability. The stability of a measure found in repeated measurements of the same 

phenomenon is called reliability (Deniz, et al., 2013). Shahim (2007) reported the Cronbach’s 
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alpha for her acculturation scale as 0.83, which means her scale has an acceptable internal 

consistency. Cronbach’s Alpha value of 0.82 suggesting that the Iranian Acculturation Scale is 

internally consistent in this sample. 

Validity. Shahim (2007) used the demographic information of participants in Toronto, 

Canada to validate the Acculturation scale.  The Pearson correlation between the acculturation 

scores and (a) total years a person lived in Canada was .38 (p<.001) and (b) age upon arriving in 

Canada was -.48 (p <.001). The younger the age of arrival in Canada and the longer a person 

lived in Canada, the greater their level of acculturation.  

Scoring. To calculate a mean acculturation score, response option one always receives 

the lowest score (1) and the last response option receives the highest score. For example, 

question 10: “In what language do you communicate with your spouse at home?”  The first 

response option (only Farsi) got a score of one while the fifth response option (only English) got 

a score of 5.  A greater score indicates a greater level of acculturation. An acculturation score 

was calculated as a sum of numerical ratings that was given to each response option of each 

twenty-six questions except for responses to questions 20, 21, 22, 23, 25, 26, which were reverse 

scored, due to the nature of the questions.  A low acculturation score indicates low level of 

acculturation, reflecting Iranian values; whereas an acculturation score of 2 or 3 indicates an 

integrated bicultural status, and an acculturation score of 4 or 5 indicates high Western 

acculturation values (Shahim, 2007).  

Brief food questionnaire. 

Description. The Brief Food Questionnaire (2013), (Block company), (Appendix B), was 

selected to measure the dietary choices of Iranian immigrants in the U.S. and is one of the most 

widely used food questionnaire. There are 92 food related questions in the Brief Food 
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Questionnaire that measured usual food choices of participants in the past year, including (but 

not limited) to meals, snacks and foods that were consumed in a restaurant plus carryout food.  

The food choices included in the Brief Food Questionnaire were based on the 

consumption of the usual food items described by the U.S. Department of Agriculture (USDA). 

Food and nutrient data in Brief Food Questionnaire were based on USDA Food Composition 

Databases. Two types of questions for each food category were considered; namely “how often” 

and “how much” food was consumed. Choices for “how often” or frequent, food was eaten 

include: (1) never, (2) a few times per year, (3) once per year, (4) 2-3 times per month, (5) once 

per month, (6) Twice per week, (7) 3-4 times per week, (8) 5-6 times per week or (9) every day. 

Choices for “how much” food was consumed included: (a) ¼ cup, (b) ½ cup, (c) 1 cup and (d) 2 

cups or (e) if appropriate by 1-2 Tablespoons.  

Reliability. According to literature from the Block company, the Brief Food 

Questionnaire reliability was high, with Pearson correlation coefficients, ranging from 0.57 to 

0.90 (macronutrients) and from 0.65 to 0.88 (micronutrients from supplements and food).  

Validity. Boucher et al., (2005) report, “The Brief food Questionnaire validity was 

moderate to high, with Pearson correlation coefficients having a median of 0.59, ranging from 

0.11 to 0.73 (macronutrients) and from 0.50 to 0.76 (micronutrients from supplements and 

food)” (p. 84) in a sample of 166 women.  

Scoring. The Brief Food Questionnaire was formatted to be scanned and was scored by a 

computer software program (NutritionQuest ). This program estimated the consumption of 

calories and nutrients from food groups such as saturated fat and trans-fat, carbohydrates, added 

sugar, protein, vegetable and fruit intake based on the items in the Brief Food Questionnaire. 

Additional questions regarding types of food consumed (i.e. milk was whole, 2% or fat free) 
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were considered to permit precise estimates of intake of energy and nutrients. Calories were 

estimated by combining the intake frequency of responses with the specific portion sizes and the 

nutrient values assigned to each food.  Wheat-based unrefined, whole wheat bread, beans, rice, 

yoghurt, quantity of fruits vegetables, fresh leafy greens, nuts, variety and quantity of herbs, red 

meats processed food, highly processed wheat products, sugar and fat was among the dietary 

products of interest. Food groups used in the dietary pattern analysis are presented in Table 1. 

Table 1: Food groups used in Dietary Pattern Analysis  

Food groups Food items 

Red Meat Beef, lamb, veal, ground red meat 
Fast Food Fried potatoes, French fries, sausages, pizza 
Eggs Egg 
Fruits and Dried Fruits Orange, tangerine, lemon, lime, grapefruit, banana, apple, pear, 

strawberry and other berries, peach, cherries, fig, different types of 
Mellon, cantaloupe, raisins, grapes, kiwi, apricots, nectarine, 
mulberry, plums, persimmons, pomegranates, date, natural fruit 
juices, any types of dried fruits. 

Vegetables Cabbage, cauliflower, Brussels sprouts, kale, carrots, tomato sauce, 
tomato paste, spinach, lettuce, cucumber, eggplant, celery, green 
peas, green beans, green pepper, turnip, corn, squash, zucchini, 
mushrooms, onions and garlic, green leafy vegetables, all types of 
herbs. 

Dairy Whole and low-fat milk, yoghurt, any type of cheese, yoghurt 
drink, chocolate milk, ice cream, kashk (yoghurt cooked then 
dried), strained yoghurt. 

Potatoes Potatoes 
Whole Grains Wheat, barley, rye, oats, bulgur, and any types of Iranian dark 

breads. 
Salty Snacks  Potato chips, corn puffs, crackers, biscuits, popcorn, pickled 

vegetables. 
Legumes Beans, peas, lima beans, broad beans, lentils, soya beans, peanuts,  
Nuts almonds, pistachios, walnuts, hazelnuts, roasted seeds. 
Refined Grains All types of white breads, noodles, pasta, rice, sweet bread, white 

flour, biscuits. 
Poultry and fish  Chicken, any kind of fish and other seafood, turkey. 
Sweets Sugar, candies, Iranian confectioneries, jam, jelly, honey, sweet 

chocolates, cookies, cakes, confections, caramels. 
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Demographic Questionnaire 

Demographic data about key variables including (but not limited to) body mass index, 

gender, present age, age at time of immigration, marital status, income, English fluency, family 

history of diabetes, a history of pre-diabetes and diabetes, height, weight, gender and if female 

participants were pregnant and the date of filling out the questionnaire were obtained from either 

information on the socio-demographic form or the BFQ.   

Independent study variables. Considered in this study were: (1) Age at immigration, (2) 

Acculturation group, (3) Being overweight, (4) Fluency with English language, (5) Family 

history of diabetes, (6) Having pre-diabetes, (7) Having diabetes, (8) Income, and (9) Marital 

status.  

Dependent variables. Dependent variables considered in this study were: (1) Level of 

acculturation, and (2) Dietary patterns. 

Protection of Human Subjects 

Prior to administration of this research, the study was reviewed and approved by the 

UWM Institutional Review Board for the Protection of Human Subjects (IRB) (Appendix E).  

The UWM Institutional Review Board granted “Exempt Status under Category 2”. In order to 

maintain the subjects’ privacy, a numeric code was assigned to each individual participating in 

the study. Participants received verbal and written information prior to participating in this study, 

and were informed that by completing the survey packet they were giving their consent to 

participation in this study. Participants were told participation was entirely voluntary, and they 

could withdraw from the study at any time prior to submission of the survey packet.  

Data Collection  

The Iranian-American immigrants who volunteered to participate in this study were 
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contacted the PI by phone or by email. A mutually agreed place and time was arranged to 

administer the survey packet. During the pre-arranged meeting participants received both written 

and verbal information regarding their participation to ensure they were informed regarding the 

project, and their agreement to participate. The informed consent document was provided in a 

hard copy to the participants that they were giving their informed consent to be a subject in this 

study. Participants were informed they could discontinue their participation at any time. At the 

beginning of each survey, there was a statement that by completing this survey, they agreed to 

participate in this investigation.  

The survey packet was comprised of Iranian Acculturation scale (Appendix A), Brief 

Food questionnaire (Appendix B), and socio-demographic information form (Appendix C). In 

order to pair their food intake, level of their acculturation and the level of their socio-economic 

status.  Each participant was asked to compete a survey packet, which took approximately 20-25 

minutes. A $10 Starbucks gift was given to each participant after the completion of the surveys 

in appreciation for their time/efforts. Data were collected over a two-month period.  

Missing Data 

If a respondent failed to answer 80% or more of the acculturation questionnaire they were 

excluded from the analysis. If a participant answered at least 80% the mean of the answered 

questions for that scale was substituted for the missing values (Plichta & Kelvin, 2013). 

Data Analysis 

Distribution of scores was examined to assess normality. Survey data were analyzed 

using the Statistical Package for the Social Sciences (SPSS ® version 20). The alpha level of 

significance was set at 0.05. Descriptive statistics of means, standard deviations, frequencies, and 

percentages were computed to describe the demographic characteristics of the sample. 
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Differences between the nominal variables of gender, English fluency, and level of education 

were examined using t-tests and ANOVA (Gravetter, & Wallnau, 2007). Pearson Product 

Moment correlations (Mukaka, 2012) were computed to describe the relationship between the 

interval level demographic variables of length of stay in the US, current age and age of arrival 

with Acculturation Scores.  

Dietary acculturation groupings. Based on previous research by Asghari et al., (2012), 

the Brief Food Questionnaire scores of food items were aggregated into 14 predetermined food 

groupings. Prior to perfuming a factor analysis, the Bartlett test of Sphericity (Snedecor & 

Cochran, 1989) and Kaiser-Meyer-Olkin Measure (Cerny & Kaiser, 1977) of sampling adequacy 

were conducted to determine if the correlations were strong enough to perform factor analysis. 

A frequency score was given to each food item in the groups based on how often the food 

item was consumed. Possible responses were every day coded as 9; 5-6 times/week coded as 8; 

3-4 timed/week coded as 7; twice/week coded as 6; once/week coded as 5; 2-3 times/month 

coded as 4; once/month coded as 3; a few times/year coded as 2; and never coded as 1. The 

maximum frequency of each of the grouping of foods was used to represent the category. For 

example, if a participant ate yoghurt five to six times a week, yoghurt had a code of eight. If the 

same person ate ice cream once per week the code for ice cream was five and if they drank milk 

once a month the code for milk was three. Therefore, a new category of “Dairy” was created and 

coded as 8, the maximum frequency in the food group. This was done for each of the 14 food 

groups and each participant. Once the maximum frequency of each of the 14 food groups was 

computed, factor analysis (MacCallum& Austin, 2000) was preformed to identify dietary 

patterns of the participants (Iranian, Western, or Bicultural).  
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Acculturation groupings. A cluster analysis (Aggarwal & Reedy, 2014) was performed 

on the Acculturation scale scores to determine three groups which were to represent acculturated, 

transitional and Iranian, based on a very broad definition of Berry’s bi-dimensional 

acculturation. The groups were identified as acculturated, transitional or Iranian based on the 

rank order of the scores on the Iranian Acculturation Scale. The cluster group with the highest 

acculturation scale scores was identified as “Acculturated”. The cluster group with the second 

highest acculturation scale score was identified as “Transitional” The cluster group with the 

lowest acculturation scale scores was identified as “Iranian” (See Table 4). As none of the 

participants had an acculturation score of 4 or 5, which was the score identified as Acculturated, 

a median split was employed to create two categories: transitional and Iranian acculturation 

scores.  An One-Way ANOVA (Gravetter & Wallnau, 2007) was conducted to determine 

whether there were any statistically significant differences in the mean Acculturation scores 

between the three groups. 

Analysis for each research question 

The following describes the analysis for all five research questions.  

Research question 1. What are the socioeconomic and sociodemographic factors that 

influence Iranian immigrant’s level of acculturation and their dietary choices?  

In order to identify factors influencing participants level of Acculturation, Pearson 

Product Moment Correlations (Mukaka, 2012) were conducted with the interval level measures 

of acculturation, age at arrival, current age of participants, and length of stay in the US. ANOVA 

(Gravetter & Wallnau, 2007) was conducted to determine whether the interval level acculturation 

score differed by English fluency. A Tukey HSD (Haynes, 2013) was conducted to identify 

which groups differed. English Fluency (Not at all fluent, Somewhat fluent, Fluent, and Very 
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fluent). 

Spearman Rho correlations (Rees, 2007) were computed to examine the relationship of 

Iranian immigrant’s 14 dietary choices and with the sociodemographic variables of age of 

arrival, current age and length of exposure to U.S. culture. 

In order to identify sociodemographic factors influencing participants food choices, an 

ANOVA was conducted to determine if participants food choices differed by English fluency  

and t-tests were conducted to determine whether participants food choices differed by gender, 

income, and level of education . 

Research question 2.  What is the difference in the dietary acculturation patterns of 

Iranian immigrants in the U.S. when overweight status, having pre- diabetes or having diabetes 

considered?  

This question was answered by computing three t-tests (Gravetter & Wallnau, 2007) for 

each of the dietary acculturation patterns (Western and Iranian) measured at the interval level. 

The independent variables were being overweight, having diabetes or having pre-diabetes.  

Research question 3.  Is the acculturation of Iranian immigrants to the U. S. associated 

with their prevalence of being overweight, pre-diabetic or diabetic?  

The associations of the acculturation of Iranian immigrants in the U.S. with their health 

conditions (being overweight, pre-diabetic or diabetic) were examined by conducting three t-tests 

(Gravetter & Wallnau, 2007) with an acculturation score as the dependent variable. The first set 

of t-tests was conducted between the participants who had diabetes and the 199 participants 

without diabetes. The second set of t-tests was conducted between the 19 participants who had 

been diagnosed with pre-diabetes and the 188 participants without pre-diabetes. The third set of 
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t-tests was conducted between participants who were obese with participants who were not 

obese. 

Research question 4.  Is there an association between length of exposure to the U.S. 

culture and the Iranian immigrants level of acculturation?  

This question was answered using two analytic approaches. The first approach was by 

computing a Pearson’s correlation (Mukaka, 2012) between the interval variables of length of 

exposure to the U.S. culture, and participant level of acculturation. The second approach was to 

stratify the interval variable length of exposure into two groups based on living in the US less 

than 10 years as compared to living in the U.S. 10 years and longer. Then a t-test (Gravetter & 

Wallnau, 2007) was preformed to compare the difference in the acculturation score between the 

two groups.  

Research question 5. How does Iranian immigrants’ length of exposure to host culture 

and level of acculturation differ by dietary acculturation patterns? 

A Two-Way ANOVA (Gravetter & Wallnau, 2007) for each of the dietary patterns 

(Iranian and Western) was computed using the mean dietary pattern score as the dependent 

variable. The interval variable length of exposure was stratified into two groups based on living 

in the US less than 10 years as compared to living in the U.S. 10 years and longer. Because the 

acculturation score did not reach the score of 4 or 5, the value which is required to be considered 

acculturated the independent variable, acculturation score was dichotomized based on a median 

split. 
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Summary 

In this chapter the design, instruments and data analysis were described. The Iranian 

Acculturation Scale was used to assess acculturation of Iranian-American immigrants. The Brief 

Food Questionnaire was used to measure the dietary pattern of participants. 

Given the growing Iranian immigrant population in the U.S. and the high prevalence of 

being overweight and diabetes among Iranian population in Iran a better understanding of their 

health status after immigration to the U.S. is warranted. Understanding factors that affect their 

eating and physical activity patterns after migration and how their new lifestyle affects their 

overall health is important to prevent further weight gain. Having a better may lead to the 

development of culturally sensitive interventions as proclaimed by Osei-Kwasi et al. (2016). 

Result of this study may provide insight into the health status of Iranian immigrants in the U.S., 

preliminary information about their dietary patterns, and how their dietary pattern may affect 

their diabetic status. Results from this study may be used as a springboard for the future studies 

in this field, not only for Iranian immigrants but also for other Middle Eastern immigrants in the 

U.S. 
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CHAPTER 4:  

Results 

This chapter presents the findings about the acculturation and dietary patterns among 

Iranian immigrants and their relationship to chronic health conditions, specifically overweight, 

pre-diabetes and diabetes. This chapter includes the descriptive characteristics, dietary patterns, 

and acculturation levels of participants in this study. The data were analyzed using the SPSS® 

program version 21. The first section of this chapter describes the characteristics of the sample. 

The second section of this chapter presents the results of the following research questions:  

1. What are the socioeconomic and sociodemographic factors that influence Iranian 

immigrant’s level of acculturation and their dietary choices?  

2. What is the difference in the dietary acculturation patterns of Iranian immigrants in the 

U.S. when overweight status, having pre- diabetes or having diabetes considered?  

3. Is the acculturation of Iranian immigrants to the U. S. associated with their prevalence of 

being overweight and diabetes?   

4.  Is there an association between length of exposure to the host culture and the Iranian 

immigrants level of acculturation?  

5. How Iranian immigrants’ length of exposure to host culture and level of acculturation 

differ by dietary acculturation patterns? 

Descriptive analysis of Participant Characteristics 

Two hundred and seven Iranian immigrants completed the acculturation, food frequency, 

and socio-demographic questionnaires. All participants were born in Iran, were 18 years of age 

or older, and had lived in the U.S. for at least one year. A majority (56%) of the participants were 

female, more than half (52%) were less than forty years old, with a mean age of forty-four years 
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(±14.9).  

The length of residence (M= 16 years ±15.2) was calculated by subtracting the 

participants age at arrival to the US from their current age. Forty-five percent of the participants 

had lived in the U.S. for more than ten years. Almost two-thirds (72%) of the participants rated 

their English fluency as fluent or very fluent. The mean age when participants arrived in the U.S. 

was forty-four years (SD±10.3). Almost three quarters (72%) identified themselves as married. 

Most participants (96%) were college educated. Thirty-three percent of the participants earned 

over $100,000 per year, whereas 29% of all the participants earned between $25,000 - $99,999 

per year. 

One hundred ninety-four of the participants (94%) provided their height and weight, from 

which BMI was calculated and then categorized by the CDC groupings. Participants mean BMI 

was 22 ± 9.8. Approximately forty percent were normal weight while 44.3% were overweight.  

Data from 207 respondents were examined to identify if participants had a family history 

of diabetes, a diagnosis of pre-diabetes or a diagnosis of diabetes. Thirty-nine percent indicated 

having family history of diabetes.  Almost 10% had been told by their physician that they were 

pre-diabetic, and almost 4% reported having diabetes (Table 2). 
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Table 2: Category, Number, Percent, Mean, and Median of the Demographic Variables (N=207) 

Variables Category N Percent Mean Median 

Age at arrival  207  44 yrs. 39 yrs. 

Age 18-30 
31-40 
41-55 
More than 55 

37 
68 
38 
61 

18.1% 
33.3% 
18.6% 
29.9% 

   

BMI Underweight 
Normal Healthy weight 
Overweight 
Obese 

29 
79 
60 
26 

14.9% 
40.7% 
30.9% 
13.4% 

22.02 
 

24.31 

Years living in 
the US 

1-3 years 
4-5 years  
6 to 10 years 
More than 10 years 

48 
31 
34 
91 

23.5% 
15.2% 
16.7% 
44.6% 

16 yrs. 8 yrs. 

Gender Male 
Female 

89 
114 

43.0% 
55.1% 
 

  

Education High School  
College (BA or BS) 
Graduate Student 
Doctorate (MD or PhD) 

9 
54 
79 
61 

4.4% 
26.6% 
38.9% 
30.0% 
 

  

Marital Married 
Single/Divorced/Widowed 

148 
59 

71.5% 
28.5% 

  

Income Less than $24,999 
$25,000 -$49,999 
$50,000- $74999 
$75,000-$99,999 
$100,000-$124,999 
over $125,000 
 

79 
21 
25 
14 
16 
52 

38.2% 
10.1% 
12.1% 
6.8% 
7.7% 
25.1% 

  

English 
Fluency 

Mot at all 
Somewhat 
Fluent 
Very Fluent 

11 
46 
87 
63 

5.3% 
22.2% 
42.0% 
30.4% 

2.98 3.00 

Pre-Diabetic 
(DM) 

Yes 19 9.2% 1.91 2.00 

Family History 
of DM 

Yes 81 
 

39.1% 1.61 2.00 

Have Diabetes Yes 8 
 

3.9% 1.96 2.00 
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Food Groupings. The Brief Food Questionnaire (BFQ) (Block, 2013) was used to obtain 

information about participant’s dietary intake from food items. The dietary intake, collected in 

BFQ, was categorized into pre-defined fourteen food groups (Asghari, 2012). Frequency data for 

each food group are presented in Table 3. 

Table 3: Mean, Median, Mode, Standard Deviation, Minimum, and Maximum by Food Groups 

Food Groups Mean Median Mode SD Minimum Maximum 

Fruit 7.57 8 9 1.39 2 9 

Vegetable 7.28 7 7 1.46 3 9 

Refined 6.85 7 7 1.72 1 9 

Dairy 7.13 7 9 1.69 1 9 

Wholegrains 6.05 7 7 2.27 1 9 

Red meat 5.55 6 7 1.97 1 9 

Poultry 5.18 5 5 1.67 1 9 

Eggs 5.41 5.5 6 1.73 1 9 

Nuts 3.41 3 1 2.25 1 9 

Potato 3.86 4 4 1.67 1 9 

Snacks 6.54 7 7 1.73 3 9 

Fast food 4.46 4 5 1.52 1 9 

Salty snacks 3.65 3 2 1.81 1 9 

Soft drinks 2.58 2 1 1.99 1 9 

Key: Choices for “how often” food was eaten includes: (1) never, (2) a few times per year, (3) 
once per year, (4) 2-3 times per month, (5) once per month, (6) Twice per week, (7) 3-4 times 
per week, (8) 5-6 times per week or (9) every day. 

 
Acculturation Score. Participant’s level of acculturation was measured using the Iranian 

Acculturation Scale (IAS), (Shahim, 2009, Appendix C). The acculturation score was calculated 

as a mean of the numerical ratings given to each of the response option. The mean (SD), median, 

and mode for each item are presented in Table 4. None of the participants had an acculturation 

score between 4 and 5, which indicates a high level of acculturation based on Shahim’s (2007) 

scoring. The highest total mean score on the IAS for this study was 3.67 which is at most a 

transitional level of acculturation.  
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Table 4: Mean, Standard Deviation and Median for Each Item in the Acculturation Scale 

Questions Mean SD Median 

1. In what language do you usually think? 2.72 .833 3.00 

2. When was the last time you read a book in Farsi 2.79 1.25 3.00 

3. When was the last time you read the newspaper 
or read news on the internet in Farsi 

1.68 1.17 1.00 

4.  When was the last time you watched Iranian 
TV, video or listened to Persian Radio? 

1.75 1.22 1.00 

5.  When was the last time you listened to Persian 
music? 

1.29 .714 1.00 

6. What type of food do you eat more often? 2.18 1.23 2.00 

7. How important to you is it that the Iranian 
tradition be     followed? 

1.85 .721 2.00 

8. How often do you attend Iranian recreational 
events? 

2.07 .718 2.00 

9. How often do you attend Iranian religious 
events? 

3.30 .958 4.00 

10. In what language do you communicate with 
your spouse at home? (if applicable) 

1.78 1.024 1.00 

11. In what language do you use to communicate 
with your children? 

2.62 1.14 3.00 

12. What language do you use when you 
communicate with your Iranian friends? 

1.70 .752 2.00 

13. In what language are your reading skills better? 1.84 .929 2.00 

14. In what language are your writing skills better? 1.90 1.15 2.00 

15. What ethnic group do you identify with? 2.16 .94 2.00 

16. How do you see your future and progress in the 
U.S.? 

3.27 .596 3.00 

17. We came to the US to improve the future of our 
children (if you have children) 

2.42 1.464 3.00 

18. We came to the US to improve our career 
opportunities and future 

1.71 1.038 1.00 

19. Marriage of children    2.72 .697 3.00 

20. To what extent do you celebrate holidays such 
as Christmas, Easter, and Thanksgiving? 

2.09 .578 2.00 

21. Dating of female teenagers 2.10 .640 2.00 

22. Association of female teenagers and young 
adults with the opposite sex 

2.14 .662 2.00 

23. Out of ten of your friends how many are 
Iranian? 

2.08 .843 2.00 

24. The major consideration in choosing a spouse 
for your   children. 

3.67 .780 4.00 

25. Dating of male teenagers 2.11 .602 2.00 

Note: Bold numbers reflect high acculturation 
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Research questions:  

1. What are the socioeconomic and sociodemographic factors that influence 

Iranian immigrant’s level of acculturation and their dietary choices?  

2. What is the difference in the dietary acculturation patterns of Iranian 

immigrants in the U.S. when overweight status, having pre- diabetes or 

having diabetes considered?  

3. Is the acculturation of Iranian immigrants to the U. S. associated with their 

prevalence of being overweight and diabetes?   

4. Is there an association between length of exposure to the host culture and 

the Iranian immigrants level of acculturation?  

5. How Iranian immigrants’ length of exposure to host culture and level of 

acculturation differ by dietary acculturation patterns? 

Preamble 

Several computations were performed prior to answering research questions. 

Computations performed for both BFQ and the Iranian Acculturation Scale are presented below. 

BFQ. The food items from the BFQ were categorized into fourteen pre-specified food 

groups based on Asghari’s (2012) food groupings. The Kaiser-Meyer-Olkin (KMO) test which is 

a measure of the proportion of variance explained among variables (14 food groups) was 

conducted (Cerny & Kaiser, 1977). The KMO value for these data was 0.761 which measures 

sampling adequacy. The obtained KMO reflects an adequate sample to perform factor analysis. 

Given this information, a principal component factor analysis (MacCallum & Austin, 2000) with 

an orthogonal rotation was performed on the 14 food groups to identify the proposed dietary 

patterns (Western, Iranian, and Bi-cultural). However, after performing the first factor analysis, 
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inspection of the findings indicated that a three-factor analysis was statistically insignificant. The 

decision was made to perform another factor analysis forcing the 14 food groups into two dietary 

patterns: Iranian and Western. 

The Iranian dietary pattern, included nuts, vegetables, eggs, fruit, poultry whole grains, 

and dairy (Esmaillzadeh & Azadbakht, 2008) and explained 22% of the variance.  The dietary 

pattern with high intake of red and processed meats, refined grains, sweets, French fries, and 

high-fat dairy products was labeled the Western pattern and explained an additional 15% of the 

variance in the data. Factor loadings for both Western foods and Iranian foods are displayed in 

Table 5. 

Table 5: Factor Loading of Food Frequency Groups for Western and Iranian Dietary Patterns 

Food Groups Western Iranian 

Fast Food 0.768  
Salty Snacks 0.703  
Soft Drinks  0.668  
Sweet 0.659  
Refined Grains 0.566  
Red Meat 0.479 

 
Potatoes 0.442 0.438 

Nuts 0.352 0.240 

Vegetable 
 

0.717 

Egg  
 

0.626 

Fruit 
 

0.620 

Poultry 
 

0.523 

Whole Grains 
 

0.439 

Dairy 0.327 0.344 

Acculturation Scores. As none of the participants had an acculturation score of 4 or 5, 

which was the score identified as Acculturated, a median split was employed to create two 

categories: transitional and Iranian acculturation scores.  Median scores equal to or greater than 

of 2.33 were categorized as transitional (range = 2.33- 3.47) while median scores less than 2.33 
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were categorized as Iranian (range =1.50-2.32).  These categories were used in the analyses of 

research questions.  

Analysis of Research Questions 

The following section provides a detailed description of the analysis of each of the 

research question. Tables (6 – 12) are provided to clarify the steps taken to answer each research 

questions. The concept model that was specifically designed for this study was followed during 

the process of analyzing the data (Figure 2). 

Research question 1.  What are the factors influencing Iranian immigrant’s level of 

acculturation and their dietary choices? 

Factors reported in the literature (Satia, 2003) that influence the level of acculturation and 

dietary choices among immigrants include: age at arrival, current age of participants, length of 

exposure to U.S. culture, English fluency, gender and level of education. The factors influencing 

the level of acculturation were analyzed to specifically identify those factors which were most 

influential on participants level of acculturation and dietary choices. Separate analysis were 

performed to answer these question related to acculturation and dietary choices. 

Acculturation. Pearson product moment correlations (Mukaka, 2012) were conducted 

with the interval level variables of acculturation, age at arrival (r = -0.445, p < 0.0005). current 

age of participants’ (r = 0.226, p < 0.002) and their length of stay in the U.S. (r = 0.526, p < 

0.0005). The findings suggest that as the age at arrival and length of stay increase, the level of 

the participants acculturation increases. Acculturation was inversely associated with age at 

arrival. The older the participants were at the time of arrival, the less acculturated they become 

(Table 6). 
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Table 6: Correlation Matrix of current age, age at arrival, length of exposure and acculturation  

 
What is 

your 
current age 

How long 
have you 
lived in 
the US 

Acculturation 
score 

At what age did you 
arrive in the U.S.? 

.303 -.355 -.445 

What is your current 
age 

 .783 .226 

How long have you 
lived in the US 

  .526 

ANOVA (Gravetter & Wallnau, 2007) was conducted to determine whether the interval 

level acculturation score differed by English fluency. There was a significant difference in the 

level of acculturation based on participants self-reported English fluency (F (3, 201) = 37.756, p 

< 0.0005). A Tukey HSD (Haynes, 2013) was conducted to identify which groups differed. 

Participants who rated their English as very fluent had a greater acculturation score (2.73 ± .43) 

than did participants who rated their English as fluent (2.31± .29), somewhat fluent (2.04±.35), 

and not at all fluent (2.05 ± .29).  

T-tests (Gravetter & Wallnau, 2007) were conducted to determine differences in the 

acculturation score between gender, marital status, income and education. There were no 

significant differences in the mean acculturation score based on gender (t (186) = 0.011, p=.99) 

or marital status (t = .620 (172), p=.54). There were significant differences in the mean 

acculturation score based on income (t (135) = 2.59, p=.011) and education (t (201) = 2.09, 

p=.041). Participants with and income level of more than $75,000 had an acculturation score 

(2.41 ± .48) greater than those with less than $75,000 income (2.22 ± .34). Participants with an 

educational level above a graduate degree had a greater acculturation score (2.46 ± .39) than 

those with a college degree or less (2.33 ± .45).  

Given food groups were ordinal level variables, Spearman’s rho correlations (Rees, 2007) 
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were computed to examine the relationship of acculturation score (2.36, + .438), age of arrival, 

current age and length of exposure to U.S. culture with the participants dietary choices. 

Inspection of the findings indicated that as participants grew older and resided longer in the U.S., 

the frequency of the consumption of red meats, fast foods, soft drinks, potatoes, salty snacks, 

refined grains, and sweets decreased significantly. The participant’s fruit consumption (r = -

0.096, p < 0.005) and fast food (r = - 0.177, p <0.01) were negatively correlated with their age; 

older participants were less likely to consume fruit and fast food.  The participants vegetable 

consumption (r = .0238, P < 0.01) was positively correlated with their age of arrival in the U.S. 

However, the magnitude of these correlations was too small for the findings to be of interest.   

Dietary Choices. Spearman Rho correlations (Rees, 2007) were computed to examine the 

relationship of Iranian immigrant’s (ordinal level) 14 food groups and with the interval 

sociodemographic variables of age of arrival, current age and length of exposure to U.S. culture. 

Results are presented in Table 7. There was a positive correlation between acculturation and age 

of arrival (r=0.44) and with length of exposure to U.S. culture (r=0.46). However, no significant 

relationships remained after adjusting for multiple comparisons. 

Table 7: Factors Influencing Level of Acculturation and Dietary Choices 

Food groups Age Arrived Age Exposure to U.S. Culture 

Red Meat 0.071 -0.237** -0.268** 
Fast Food -0.177* -0.367** -0.218** 
Eggs 0.132 0.047 -0.027 
Fruits 0.167* -0.003 -0.096 
Vegetables -0.029 0.191** 0.238** 
Soft Drinks 0.079 -0.203** -0.213** 
Dairy 0.109 -0.03 -0.09 
Potatoes -0.048 -0.281** -0.205** 
Whole Grains 0.099 -0.013 -0.055 
Salty Snacks -0.126 -0.355** -0.251** 
Nuts -0.025 -0.095 -0.059 
Refined Grains 0.071 -0.244** -0.280** 
Poultry 0.028 -0.11 -0.11 
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Sweets -0.112 -0.229** -0.270** 
Acculturation 0.438** 0.197** 0.461** 

Correlation is significant at the 0.05 level (2-tailed) * 
Correlation is significant at the 0.01 level (2-tailed).    

T-tests were computed using the maximum frequency of consumption in each of the 14 

food groups as the dependent variable and marital status, income and level of education as the 

independent variables. Inspection of results indicated that unmarried participants ate more 

potatoes (5.00± 1.33) than married participants (4.27±1.59) (t(172) =2.26, p=.014). Participants 

earning $75,000 or more consumed more vegetables (M=7.61± .99) than participants earning 

less than $75,000(7.10±1.58) (t (134) =2.2, p=.025). Participants having a graduate degree 

consumed fewer whole grains (5.57± 2.36) than participants with less than a graduate degree 

(6.27±2.19) (t (200) =2.05, p=.042). However, after adjusting for multiple comparisons, the only 

significant finding was that females consumed more vegetables (7.64±1.30) than males 

(6.93±1.45) (t (185) =3.52, p=.001).    

Fourteen One-Way ANOVAs were conducted to examine the association of fluency in 

English with the 14 food groups. Participants who indicated they were not fluent at all ate more 

fruits (8.36±.924) than those who indicated they were very fluent (7.22±1.42) (F (3,200)=3.03, 

p=.030). Given the number of computations, this finding may be due to chance. A probability of 

0.0035 (A Bonferroni adjustment) would be required to achieve statistical significance. 

In summary, age at arrival, current age, length of exposure to U.S. culture were factors 

that influenced the level of acculturation of this study’s participants. The younger the participants 

were at the time of their arrival to the U.S. the greater was their English fluency and their level of 

acculturation. Immigrants who were older at the time of their arrival to the U.S. were less 

acculturated. No differences was found between participants level of acculturation and their 

gender. Participants who rated their English as very fluent were significantly more acculturated 
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than participants who rated their English as somewhat fluent or not at all fluent. 

Research question 2. What is the difference in the dietary acculturation patterns of 

Iranian immigrants in the U.S. when overweight status, having pre- diabetes or having diabetes 

are considered?  

This question was answered by computing two sets of three t-tests (Gravetter & Wallnau, 

2007). The first set of three t-tests was conducted using the Western dietary pattern was as the 

dependent variable measured at the interval level with the independent variables of overweight, 

having pre-diabetes or having diabetes.  The second sets of three t-tests was conducted using the 

Iranian dietary acculturation pattern as the dependent variable measured at the interval level with 

the independent variable of overweight, having pre-diabetes or having diabetes. No significant 

differences were found between either of the two dietary patterns and any of the independent 

variables (Tables 8 and 9).  

Table 8: Mean scores of Iranian Dietary Patterns by chronic conditions (pre-diabetes, diabetes 

and overweight) 

 Participant does not have a 
chronic condition 

Participant has a chronic 
condition 

 

 n Mean SD n Mean SD 
t (df) 

p 

Diabetes 8 6.23 1.06 196 6.11 .923 
.353(203) 
p =.724 

Pre-diabetic 19 6.07 0.97 186 2.37 0.444 
0.250(203) 

p =.803 

Obesity  88 6.14 0.89 110 6.11 0.947 
.260 (197) 

p =.795 
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Table 9: Mean scores of Western Dietary Patterns and pre-diabetes, diabetes and overweight 

 Have condition  Does not have condition  

 n Mean SD n Mean SD 
t (df) 

p 

Diabetes 8 4.01 1.58 
 

197 4.61 1.05 
1.54(203)    

p=.124 

Pre-diabetic 19 4.14 0.984 
 

186 4.64 1.08 
1.90(203) 

p=.058 

Overweight  88 4.61 1.159  111 4.57 1.02 
.300(203) 

P=.764 

Research question 3. Is the acculturation of Iranian immigrants in the U.S. associated 

with their prevalence of overweight, pre-diabetes and diabetes?   

The association of the acculturation of Iranian immigrants in the U.S. with the 

participants’ health conditions (being overweight, pre-diabetic or diabetic) was examined by 

conducting three t-tests (Gravetter & Wallnau, 2007) with the acculturation score as the 

dependent variable. Three independent t-tests were computed to determine whether participants 

acculturation scores (2.36, + .438) differed by the presence or absence of a health condition.  

Score, between participants with diabetes, participants with a diagnosis of pre-diabetes, and 

participants with a BMI over 25 (being overweight). No significant differences was found 

between the eight participants with diabetes and the rest of the participants (t (203) =.83 p=.39). 

No significant difference was found between the 19 participants with pre-diabetes and the rest of 

the participants, as both groups had a mean of 2.37 (t (203) = .009, p =.99). Additionally, no 

significant difference was found in the Acculturation Score between participants who were 

overweight and those who were not overweight (t (197) =.188, p=.87), (Table 10). In summery 

acculturation scores did not differ by health condition. 
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Table 10 :Acculturation Score and Chronic Conditions 

 Has condition Does not have condition  

 n Mean SD n Mean SD 
t (DF) 
p 

Diabetes 8 2.58 0.413 197 2.32 0.389 
1.84(203)    
p=.063 

Pre-diabetic 19 2.37 0.388 186 2.37 0.444 
0.009(203) 
p=.993 

Overweight  88 2.35 0.376 111 2.30 0.376 
.756 (197) 
p=.451 

Question Four:  Is there an association between length of exposure to the U.S. culture 

and the Iranian immigrants level of acculturation?  

This question was answered using two analytic approaches. The first approach was by 

computing a Pearson’s Product Moment correlation coefficient (Mukaka, 2012) between the 

interval variables of length of exposure to the U.S. culture and level of acculturation.  A 

statistically significant correlation (r (191) =.526, p<.0005) was found between the length of time 

participants had been exposed to U.S. culture and their level of acculturation. The longer 

participants lived in the U.S., the greater their level of acculturation.  

The second analytic approach was to stratify the interval variable, length of exposure, 

into two groups based on living in the US less than 10 years as compared to living in the U.S. 10 

years and longer.  A t-test was performed to determine if the mean level of acculturation of the 

participants residing in the U.S. for more than 10 years was different than those living in the US 

less than 10 years or more. Participants living in the U. S for more than 10 years had a greater 

acculturation score (M = 2.56, SD=.483) than those living in the U.S. less than 10 years (M = 

2.28, SD=.326; t (191) = 5.89, p < .0005)  

Research question 5. How does Iranian immigrants’ length of exposure to host culture 

and level of acculturation differ by dietary acculturation patterns? 
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A Two-Way ANOVA (Gravetter & Wallnau, 2007) for each of the dietary patterns 

(Iranian and Western) was computed using the mean dietary pattern score as the dependent 

variable. The interval variable, length of exposure, was stratified into two groups based on living 

in the US less than 10 years and living in the U.S. 10 years and longer. Because the acculturation 

score did not reach the score of 4 or 5, the value which is required to be considered acculturated 

the independent variable, acculturation score was dichotomized based on a median split.   

Each dietary pattern was used as a dependent variable. For the Western dietary pattern, a 

significant interaction effect (F 1,184 = 4.022, p = .046) was found between the level of 

acculturation and length of exposure to the U.S. culture (Table 11).   Need to describe this 

interaction 

Table 11: Two-way ANOVA of the Mean Western Dietary Pattern Score by Length of Exposure 

and Level of Acculturation   

Western dietary pattern score  

Length of Exposure Level of Acculturation Mean Std. Error 

1-Up to 10 years 1-Iranian  4.941 0.123 

2-Transitional 5.157 0.153 

2-More than 10 years 1-Iranian 4.346 0.183 

2-Transitional  3.970 0.122 

The association between length of exposure (less than 10 years and more than 10 years), 

level of acculturation and Iranian Dietary Pattern Score were also explored. There were no 

significant differences based on length of exposure to U.S. culture (F 1,188 = .389 p =.280) or 

the Acculturation group (F 1,188 = 4.100, p =.292). There was no interaction effect (F 1,188 = 

1.33, p=.250) (Table 12). 
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Table 12: Two-way ANOVA of the Mean Iranian Dietary Pattern Score by Length of Exposure 

and Level of Acculturation   

Iranian dietary pattern score   

Length of Exposure Level of Acculturation Mean Std. Error 

1-Up to 10 years 1-Iranian  6.200 0.113 

2-Transitional 6.039 0.141 

2-More than 10 years 1-Iranian 6.454 0.168 

2-Transitional  5.980 0.113 

Results indicated that consumption of the Western dietary pattern was greater among 

participants who were exposed less than 10 years to the U.S. culture compared with the 

participants who were exposed to the U.S. culture more than 10 years. In summary participants’ 

who had lived in the U.S. and had been exposed to the U.S. culture less than 10 years consumed 

more Western foods compared with participants who had lived in the U.S. for more than 10 years 

(Table 12). Participants with greater acculturation scores and less than 10 years of exposure to 

U.S. culture scored higher on the Western dietary pattern score than those with lower 

acculturation scores and less than 10 years of exposure to U.S. culture. Participants with higher 

acculturation scores who had more than 10 years of exposure to the U.S. culture scored lower 

on the Western dietary pattern compare with participants with lower acculturation score and had 

more than 10 years of exposure to the U.S. culture (Table 12).   

Summary of Findings 

This chapter provide an analysis of findings based on the gathered data of the study. 

Multiple statistical tests were computed in this exploratory cross-sectional descriptive study. The 

level of acculturation was associated with being female, length of exposure to the host culture 

(less than 10 years VS more than 10 years), current age, and age at arrival in the U.S. The 

younger participants were when they arrived in the U.S., the longer they were exposed to the 

U.S. culture, the more acculturated they became. The more fluent the participants were in 
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English, the greater their acculturation level. A significant inverse association was found 

between Iranian immigrants’ acculturation score (M=2.36) and the consumption of red meat, fast 

foods, soft drinks, potatoes, salty snacks, refined grains, and sweets decreased significantly as 

they grew older and resided longer in the U.S. No association was found between acculturation, 

dietary pattern, and any chronic condition (overweight, pre-diabetes, and diabetes). 
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Chapter 5 

Discussion, Conclusions, and Recommendation 

The purpose of this study was to examine the influence of exposure to the U.S. host culture 

on the Iranian immigrant’s acculturation and dietary patterns. A secondary purpose was to 

examine how exposure to the host culture influences the Iranian immigrant’s development of 

overweight and consequently the risk of developing pre-diabetes or diabetes. The conceptual 

framework for this investigation was based on the theoretical processes of dietary acculturation 

set forth by Satia (2010).  The study answered the following five research questions: 

1. What are the socioeconomic and socio demographic factors that influence Iranian 

immigrant’s level of acculturation and their dietary choices?  

2. What is the difference in the dietary acculturation patterns of Iranian immigrants in the 

U.S. when overweight status, having pre- diabetes or having diabetes are considered?  

3. Is the acculturation of the Iranian immigrant to the U. S. associated with their prevalence 

of overweight and diabetes?   

4.  Is there an association between length of exposure to the host culture and the Iranian 

immigrants level of acculturation?  

5. Does Iranian immigrants’ length of exposure to host culture and level of acculturation 

predict dietary acculturation patterns? 

Summary of the Main Findings of the Study 

The main findings of this investigation indicated that the participants level of acculturation 

was associated with: (a) their age of arrival to the U. S., (b) length of exposure to the host 

culture, and (c) English fluency of the participants. The younger the participants were when 

arriving to the U.S. and the longer participants were exposed to the U.S. culture, the higher the 
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level of acculturation. Participants who were more fluent in English, had a higher level of 

acculturation.  

A significant inverse association was found between Iranian immigrants’ acculturation score 

(M=2.36) and their consumption of Westernized foods including: red meats, fast foods, soft 

drinks, potatoes, salty snacks, refined grains, and sweets. Participants ate significantly fewer 

Westernized foods as they grew older and resided longer in the U.S. No association was found 

between the participants level of acculturation, dietary pattern, or any chronic condition 

(overweight, pre-diabetes, and diabetes).  

The participants length of exposure to the host culture, (grouped as less or more than 10 

years), their level of acculturation and dietary patterns were also explored. The transitional 

acculturation group who resided in the U. S. less than 10 years (M ≥ 2.36) had a Western dietary 

pattern more frequently than participants residing in the U. S. over 10 years.  

Questions 

Question One: What are the socioeconomic and socio-demographic factors that influence 

Iranian immigrant’s level of acculturation and their dietary choices?  

Based on this study’s conceptual framework sociodemographic factors upon exposure to 

the U.S. culture will effect participants level of acculturation. What follows are a description of 

socioeconomic and socio-demographic factors that influenced participant’s level of acculturation 

in this study. 

Age at arrival and acculturation 

The finding of this study indicated that acculturation was inversely associated with age at 

arrival. The younger participants were at the time of their arrival to the U.S., the greater their 

level of acculturation. The older participants were at the time of their arrival to the U.S., the less 
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acculturated they became. Similar to this study’s finding, Delavari et al. (2015) conducted a 

study on Iranian immigrants in Australia. The purpose the study Delavari et al. (2015) conducted 

was to explore the relationship between participants level of acculturation and socio-

demographics factors. The socio-demographic variables the investigators examined included 

participants age when they arrived at the host country. According to Delavari et al., immigrants 

who were younger when they arrived at the host country were more acculturated than 

participants who were older when they immigrated to Australia.  

Findings from this study indicated that the age of arrival to the U. S. was associated with 

Iranian immigrant’s acculturation level.  Acculturation level was also explored by Serafica 

(2014), who conducted a literature review of research on how acculturation and dietary 

acculturation affected Asian immigrant’s dietary intake. Serafica (2014) found that Asians who 

migrated to the U.S.at an older age were less acculturated then participants who migrated at a 

younger age to the U.S.  

English Fluency and Acculturation 

In this study a significant difference was found between participants level of 

acculturation and the participant’s self-reported English fluency. Participants who rated their 

English as ‘very fluent’ had a greater acculturation score than those who rated their English as 

‘fluent’, ‘somewhat fluent’ and ‘not fluent at all’.  English fluency was significantly higher 

amongst participants who were younger when they immigrated to the U.S. compared to 

participants who were older when they immigrated. Additionally, immigrants who were younger 

when arriving in the U. S. reported higher levels of acculturation than immigrants who were 

older when they immigrated.  
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Participants in this study who reported greater fluency in English also reported having a 

higher level of acculturation. Similarly, English fluency was explored within the Hispanic/Latino 

population of immigrants to the U. S. by Lora et al. (2018). Lora et al., (2018) used English 

fluency to measure participants level of acculturation. The investigators found that the level of 

acculturation was lower among participants who were not fluent in English. English fluency 

(level of acculturation) was lower among older participants compared with younger participants. 

English fluency (level of acculturation) was lower among female participants compare with male 

participants 

Income and Acculturation 

Participants in this study with lower incomes and educational levels were significantly 

less acculturated. Immigrants with lower incomes (less than $75,000/year) were in the ‘Iranian’ 

acculturation group and were less acculturated than participants whose incomes were 

$75,000/year or higher. Participants whose income was $75,000/year or higher were identified as 

being in the ‘transitional’ acculturation group, and more acculturated. This finding is consistence 

with Lopez & Yamashita (2017) research findings. Lopez & Yamashita (2017) studied the 

relationship between income and acculturation among Latino adults in the U.S. To explore the 

association data from the 2009 to 2010 National Health and Nutrition Examination Survey were 

used. Their research finding indicated that the more acculturated Latino adults were the higher 

were their household income. 

Education and Acculturation 

Participants with less education in this study, who had some college education or a 

bachelor’s degree, had a lower acculturation score than participants with a graduate education.   

Education was also found to be associated with level of acculturation in a study conducted by 
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Rosenberg et al., (2017).  Rosenberg et al., conducted a secondary analysis to examine the role of 

acculturation as a modifier of health status among Mexican-American women of reproductive 

age. Participants with less education (less than high school educational level), had a lower 

acculturation score than participants with greater than high school education. Rosenberg et al. 

suggested that as the participants education level often correlated with higher income and 

occupational status, it may also indicate increased access to the resources and relationships 

needed to ease into the acculturation process. Income was further discussed in relation to 

acculturation by  

Age and dietary acculturation 

The findings of this study indicated that as participants grew older and resided longer in 

the U.S., the frequency of the consumption of red meats, fast foods, soft drinks, potatoes, salty 

snacks, refined grains, and sweets decreased significantly. Participant’s fruit and fast food 

consumption were negatively correlated with their age. Older participants were less likely to 

consume fruits or fast foods. Findings from a study conducted by Serafica (2014) were in line 

with this study’s findings which indicated that Asian immigrants in the U.S. who migrated to the 

United States at an older age were less acculturated and more likely to maintain their traditional 

dietary patterns. Consequently Affable et al., (2016) study’s findings confirmed this study’s 

findings. Affable et al., (2016) examined the association between length of stay in the United 

States and risk of becoming overweight among Filipino adult immigrants living in the New York 

metropolitan area. The result of their study indicated that the risk of overweight among Filipino 

immigrants increased significantly the longer participants resided in the U.S. and the older they 

get. The risk of becoming overweight was significantly higher among participants who have 

lived in the US 10 years or longer compare with participants who have lived 5 years or less in the 
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U.S. due to adaptation of Filipino immigrants to Western dietary pattern.  

English fluency and dietary acculturation 

The findings of this study indicated that participants who were not fluent ate more fruits 

than participants who were very fluent. This finding may be due to chance. The other 13 food 

groups were statistically insignificant based on the participant’s English fluency.  

Result of this study is not in line with the study done by Osei-Kwasi et al., (2017) 

conducted a qualitative study (face-to-face interviews ) with adult Ghanaian immigrants living in 

the U.K. The purpose of their study was to investigate the impact of migration on dietary 

acculturation amongst Ghanaians living in Greater Manchester. Osei-Kwasi et al., (2017) study 

suggested that, the U.K. environment contributed to healthier dietary practices among Ghanaian 

immigrants. Osei-Kwasi et al., (2017) findings indicated that the environment prior to migration 

interacts with the host country’s environment and shapes immigrant’s health behaviors. English 

fluency had a minimal effect on participants acculturation because English, is the official 

language used in Ghana. Migrants who came from an environment with low 

availability/consumption of fruits and vegetables into an environment where fruits and 

vegetables are more available/consumed immigrants will be more likely to increase their 

consumption of fruit and vegetables after migration. 

Result of current study is not in line with the study done by Iverson et al., (2013). Iverson 

et al., (2013) studied changes in BMI among immigrants from Iran, Pakistan, Sri Lanka, Turkey, 

and Vietnam compare with native Norwegians BMI in Oslo. Iverson et al., (2013) also assessed 

fluency in Norwegian language and several socio-economic factors. The result from their study 

indicated that language fluency effects acculturation because it is directly related to social 

interaction and integration. 
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Gender and Marital status influence on dietary choices 

Marital status, income and level of education of participants in this study had no effect on 

participant’s dietary choices. The only significant finding was that females consumed more 

vegetables than males. Finding of current study is consistent with the findings of Abedayo 

(2017) study.  Abedayo (2017) conducted a study was to evaluate the amount and types of 

healthy foods consumed among Russian, Somali and Kurdish immigrants in Finland. The 

investigators found that Russian immigrants had a higher consumption of healthy foods than 

their peers of Kurdish and Somali origin. Women were found to consumption greater amounts of 

healthy foods, especially fruits and vegetables than men. 

Question Two: What is the difference in the dietary acculturation patterns of Iranian 

immigrants in the U.S. when overweight status, having pre-diabetes or having diabetes are 

considered?  

No difference was found between Iranian and Western dietary patterns for participants 

with pre-diabetes, diabetes or overweight. and those without pre-diabetes, diabetes and 

overweight. Conversely, Vargas and Jurado (2016) studied the acculturation, dietary habits, BMI 

and waist circumference among first generation Filipino American immigrants. Greater 

acculturation levels were associated with increased BMI and waist circumference among 

participants with higher fat and carbohydrate intake.  

In this investigation we examined the association between dietary acculturation and 

health of Iranian immigrants to the U. S. No associations were found between dietary 

acculturation and participants health, (e.g. pre-diabetes, diabetes, overweight) in this study. A 

similar study was conducted by Okafor et al. (2014) who examined the association between 

dietary acculturation and health within the African immigrant adult population. Investigators 
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assessed dietary acculturation amongst participants after their entry to into the U. S. Unlike the 

findings in this investigation, participants in the Okafor et al study with greater dietary 

acculturation, had poorer health than immigrants with limited dietary acculturation.  

Question Three: Is the acculturation of Iranian immigrants in the U.S. associated with 

their prevalence of overweight, pre-diabetes and diabetes?   

The findings of this study indicated that no significant difference was found in the mean 

acculturation score between participants (n = 8) with diabetes in this study and the remainder of 

the participants. No significant difference was found in the mean acculturation score between the 

19 participants with pre-diabetes and the rest of the participants. Additionally, no significant 

difference was found in the mean acculturation score between participants who were overweight 

and those who were not overweight. Another word acculturation scores did not differ by 

participant’s health condition. 

Isasi et al., (2015) also investigated the association between acculturation and the chronic 

health condition of obesity in the study of Hispanic/Latino adults living in the U.S. Similar to the 

findings in this study, Isasi et al. found no significant relationship between acculturation and 

obesity among adult Hispanic immigrants living in the United States. However, the Isasi research 

team found that prolonged exposure to the environment in the host communities, increased the 

risk for obesity among Hispanic immigrants.  

Delavari et al., (2015) examined the pattern of acculturation in Iranian immigrants to 

Australia and issues related to obesity. Delavari et al., (2015) found that acculturation patterns 

among Iranian immigrants living in Australia were not associated with the BMI and waist 

circumference of the immigrants. According to the investigators, participants acculturation 

pattern did not have a direct effect on the chronic health condition of obesity. Unlike the findings 
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in this study, the investigators suggested that obesity was a complex phenomenon influenced by 

acculturation as well as socioeconomic and demographic characteristics of immigrants (Delavari 

et al.).  

Acculturation and diabetes risk amongst Mexican immigrants was investigated by 

Anderson et al. (2016). The researchers found that the length of stay in the U.S. had a strong 

association with acculturation and the participants prevalence of diabetes. Participants who had 

lived in the U.S. more than 15 years had a higher diabetes prevalence than participants who had 

lived in the U.S. less than 5 years. The findings from Anderson et al. varied from the current 

study, were no association was found between Iranian immigrant’s acculturation and health 

status (e.g. pre-diabetes, diabetes, or obesity).  

Question Four: Is there an association between length of exposure to the U.S. culture 

and the Iranian immigrants level of acculturation?  

A statistically significant correlation was found in this study between participants’ length 

of stay in the U.S. and their level of acculturation. Participants living in the U. S for more than 

10 years had a greater acculturation score than participants residing in the U.S. less than 10 

years. The level of acculturation was directly related to the length of stay but inversely related 

with age of arrival to the U.S. The older participants were at their time of arrival to the U. S., the 

less acculturated they became. Results from this study are consistent with the findings of 

Creighton et al., (2012).  Creighton et al. investigated the association between Mexican 

immigrant acculturation, diet, and obesity. The researchers found that Mexican immigrants who 

were younger when they arrived in the U.S. and had lived in the U.S. longer, were more 

acculturated. Additionally, the more acculturated the participant were, the greater their rates of 

obesity (Creighton et al.).  
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Question Five: Does Iranian immigrants’ length of exposure to host culture and level of 

acculturation predict dietary acculturation patterns? 

Length of stay in the U.S. 

Participants who resided in the U. S. for less than 10 years followed a more Westernized 

dietary pattern than participants who resided in the U.S. for more than 10 years. Additionally, 

participants with greater acculturation scores were found to have resided in the U.S. culture for 

10 years or more. Participants who were more acculturated followed an Iranian dietary pattern 

after living in the U.S. for 10 years or more. Participants with lower acculturation score, who had 

lived in the U.S. for less than 10 years, followed a more Westernized dietary pattern.  

Yoshida et al., (2017) examined the influence of acculturation on dietary patterns in 

Mexican immigrants residing in the U.S. The investigators also explored whether acculturation 

influenced dietary patterns based on participants age group. Researchers found that the longer 

participants lived in the U.S., the more acculturated they became. Participants dietary patterns of 

older Mexican immigrants was less westernized, and more fruit and vegetable based. The higher 

the acculturation level of the participants, the more Westernized the Mexican immigrants dietary 

pattern. Participants with lower levels of acculturation scores, regardless of age group, the less 

Westernized their dietary pattern. Dietary patterns varied by age and acculturation in Mexican 

Americans immigrants, as the more acculturated the higher the prevalence of a Mexican dietary 

pattern. Yoshida et al. (2017) suggests that this finding could be related to older adults being 

more health conscious.  

Regev-Tobias et al. (2012) investigated acculturation of Ethiopian immigrant women in 

Israel in relation to nutritional status and eating behaviors. Upon arrival to Israel, the African 

immigrant women were healthier. Unlike the findings of our current study, Regev-Tobias found 
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that 5 to 10 years after migration, as the African immigrants became more acculturated, and ate a 

more Westernized diet, they had greater rates of overweight and obesity.  

Implications for this Study 

In this study the length of stay of the participants was statistically correlated with dietary 

acculturation. The participants who lived less than 10 years in the US had a greater consumption 

of a Westernized dietary pattern. The findings from this study suggest that Iranians who 

immigrate to the U.S. are at greater risk during their first 10 years to develop a Westernized 

dietary pattern. A Westernized dietary pattern includes many foods that are calorie dense with 

limited nutritional value. Therefore, health care providers who are caring for clients who have 

newly immigrated to the U.S. should include a dietary assessment and counseling as needed, to 

encourage following a healthy dietary pattern.  

In this study a majority of participants (56%) reported being underweight or normal 

weight. Given that these participants did not report weight concerns, healthcare providers efforts 

should focus on working with individuals to promote healthy eating and effective weight 

management. However, as nearly half (44%) of the Iranian immigrants reported being 

categorically overweight or obese, health care professionals need to consider strategies for their 

health promotion.  Incorporating early assessments of dietary patterns into the care of clients, 

regardless of their weight category, is needed. Prevention programs should begin at the earliest 

time possible before Iranian immigrants incorporate Western food with their heritage foods.  

Additionally, arrangements could be made with immigrants who are established within 

the host culture to develop their own health promotion and disease prevention programs. 

Components of this could include inviting healthcare professionals to come into the community 
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and educate them about the food culture in the U.S. Discussions on strategies for ensuring 

healthy dietary patterns could also be held with input from the immigrants to the host culture. 

Implications for Nursing Research  

In this study nearly half (45%) of the participants resided in the US for more than 10 

years (16 years ± 15.2). Though the immigrants resided in the host culture for over 10 years, no 

participants scores reached the “acculturated” level. It was not possible with this data to identify 

whether participants who were not acculturated were at risk for health concerns (e.g. diabetes, 

pre-diabetes, obesity). Research studies (Bennett, 2013; Bennett, 2014; Serafica, 2014) reported 

that immigrants who resided longer in the host country, and were not acculturated, were at 

greater risk for developing a chronic health condition (e.g. obesity, pre-diabetes, diabetes). 

Findings in this study did not indicate that immigrants who resided longer in the host country, 

and were not acculturated, were at greater their risk for developing a chronic health condition 

(e.g. obesity, pre-diabetes, diabetes). It remains unclear whether the differences in acculturation 

between studies was due to differences in the participants, design, or the measures. A qualitative 

research investigation might provide a more comprehensive view of factors that influence the 

acculturation of the Iranian immigrants. Additional data allow for the identification of the impact 

of exposure to the host culture  on the health of immigrants. Factors that nurses should 

incorporate into the qualitative investigation would be changes in values and/or belief systems, 

of the participants.   

Implications for Education 

Nearly half (45%) of the participants were 45% were overweight, which was surprisingly 

low, as the literature indicates that the prevalence is much higher. The latest report from 

International Diabetes Federation (Diabetes Atlas 8th edition, 2017) indicates that, among 
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Middle Eastern and North African countries, Iran is ranked number three among the five top 

countries for the numbers of individual with diabetes right after Egypt and Pakistan. Diabetes in 

Iran is most prevalent among younger age group (20–59 years old). The Iranian national 

prevalence of diabetes in 2011 was 11.4% among Iranian adults aged 25–70 which is higher than 

what IDF estimated in 2013 (Esteghamati et al, 2014).   

Overweight and obesity increases individuals risk for developing diabetes (WHO, 2015). 

Unfortunately, limited symptoms of Type II diabetes prevent early diagnosis, treatment and 

increases the risk for development of complications (International Diabetes Federation (IDF), 

2017). Culturally sensitive nursing education could include assessments for early detection of 

risk factors for developing obesity related to secondary health conditions. Education for nurses 

on culturally sensitive health promotion specific to preventing obesity and Type II diabetes 

should include measuring BMI, how to measure waist to hip ratio and waist circumference for all 

Iranian immigrants and Asian immigrants in the US. Early detection of overweight and Type II 

diabetes would help with prevention or early treatment for Iranian immigrants and Asian 

immigrants.  

Implication for Practice 

Nearly half of the participants in this study (44%) were overweight or obese, with an 

additional 13% of the participants reporting being pre-diabetic or diagnosed with diabetics.  

Nurses in addition to measuring BMI, should consider measuring waist to hip ratio and 

waist circumference for all Iranian immigrants in US. This would help to identify the risk of 

developing diabetics for Iranian immigrants and hence reduce financial burden of the Iranian 

patient and heath case system. 
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Implications for Policy 

No significant differences were found between participants who reported an Iranian or 

Western dietary pattern and their reported health conditions (e.g. obesity, pre-diabetes, diabetes). 

However, research has indicated that there is a strong relationship between the Western dietary 

pattern and the development of health conditions (Delavari, 2013), and nearly half of the 

participants in this study (44%) were overweight or obese, with an additional 13% of the 

participants reporting being pre-diabetic or diagnosed with diabetics.  

The American Heart Association (2011) has recommended that culturally specific food 

frequency questionnaires, comparable across Asian subgroups, are needed to effectively assess 

dietary factors related to diabetes and cardiovascular diseases. Nurses are optimally positioned to 

develop culturally specific food frequency questionnaires in alignment with the American Heart 

Association recommendations. Once culturally specific food frequency questionnaires are 

developed, nurses within the primary care setting could integrate the assessments into the routine 

screening policies for health and wellness. Health and wellness policies within. 

Limitations 

In this study the Block Brief Food Questionnaire was not sensitive for identifying the 

food intake and level of dietary acculturation for Iranian immigrants in US. However other 

nursing investigators including Serafica (2011) and Venkatesh (2014) have stated that culturally 

sensitive food questionnaires are required to accurately measure the food intake and level of 

dietary acculturation for immigrants.  

A limitation of this study was the participants self-reported height and weight, which was 

used to calculate their BMI. Self-report is subject, which may not be accurate. The BMI was the 

only measure used to identify participants who were overweight or obese.  A more effective way 
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to access the risk of pre-diabetics and diabetes, would be to have multiple measures in addition 

to the BMI, such as a measurement of waist circumference and waist to hip ratio. Obtaining 

blood glucose levels is a more invasive measure, but would increase the accuracy of identifying 

participants with elevated blood sugars indicative of pre-diabetics or diabetes.  

Another limitation of this study was the exclusion of participants who could not read, 

speak and write English, limiting the number of eligible participants. However, the sample size 

was based on a power analysis (Cohen, 1988) with an anticipated effect size of 0.15 for 

correlation, an alpha level of 0.05, and the desired statistical power level of 0.8. According to 

Cohen (1998), the required sample size was at least 79 participants. Therefore, even though the 

number of participants for this study was 207, it was a large enough sample to have the identified 

statistical power.  

Another limitation of this study was the dietary measurement tools, which were not 

specific for Iranian immigrant populations. The lack of culturally sensitive tools made it difficult 

to accurately measure participants’ dietary consumption, dietary patterns, and level of 

acculturation.  

No data was collected on the participants life style including level of physical activities, 

fat and carbohydrate consumption, limiting data on the participants overall health. The cross-

sectional design of this study did not allow for ongoing assessments of participants health 

longitudinally. A longitudinal design would allow for a possible follow up on the health status of 

the participants over the next 10-20 years.  

Recommendation for Future research 

Assessments in future research should include the risk of pre-diabetics and diabetes 

among Iranian immigrants. Multiple measures should be used to identify risk factors for pre-
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diabetics and diabetes, including calculating BMI, measurement of waist circumference and 

waist to hip ratio.   

Future research studies should include Iranian immigrants who cannot read, speak and 

write English and less than 18 years of age. Developing a culturally sensitive food questionnaire 

with high reliability and validity could be foundational in future research to accurately measure 

the Iranian immigrant’s dietary consumption and dietary patterns. 

A mixed methods approach should be considered in the design of future research, to 

determine physical activities, life style and dietary patterns of the Iranian immigrants. The 

qualitative component of the study could provide information regarding factors affecting obesity. 

The mixed method approach would allow for a better understanding of the process of 

acculturation and dietary acculturation for Iranian immigrants.  

This study was based on a cross-sectional method of obtaining data. Conducting 

longitudinal studies for Iranian immigrants in the U.S. would allow data to be gathered on factors 

influencing dietary behaviors of Iranian immigrants of all ages across their life span. Data from 

longitudinal studies will provide greater insight into the health of the Iranian population over 

time and could identify strategies for preventing the development of obesity and Type II 

diabetes. 

Chapter summary 

The purpose of this study was to examine the acculturation and dietary patterns among 

Iranian immigrants in the U.S. A secondary purpose was to examine how exposure to the US 

culture influences the Iranian immigrant’s development of overweight and consequently the risk 

of developing pre-diabetes or diabetes. The underpinning of conceptual framework of this 

research study was based on the theoretical processes of dietary acculturation that has been set 
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forth by Satia (2010. A conceptual framework of for this study was developed based on Satia’s 

theoretical model (2010) to answer research questions 

Based on acculturation score of this study, participants were categorized into Iranian and 

transitional groups. The level of acculturation in this study was associated with age of arrival, 

length of exposure to the host culture, and English fluency of the participants. The younger 

participants were, when they arrived in the U.S., the longer they were exposed to the U.S. 

culture, the more acculturated they became. The more fluent the participants were in English, the 

greater their acculturation level. The length of exposure was stratified into two groups based on 

the median data obtained in this study: less than 10 years and more than 10 years.  No 

association was found between level of acculturation, dietary pattern, and any chronic condition 

(overweight, pre-diabetes, and diabetes). The participants in the transitional acculturation group 

consumed more Western foods when their length of stay was less than 10 years.   

Based on the participants’ level of acculturation and their dietary patterns, the prevalence 

of obesity, pre-diabetic and diabetes were explored. The Socio-demographic Information 

Questionnaire was used to obtain data regarding participants’ English fluency, income, martial 

status, age of the arrival, and their health conditions (family history of diabetes, pre-diabetic and 

diabetes. Many socio-economic and socio-demographic factors were examined to understand 

which factors have the biggest effect on acculturation and dietary acculturation of Iranian 

immigrants in the U.S.  

In this study the importance of further research was emphasized to determine other 

factors that could affect dietary acculturation on overall health of Iranian immigrants.  The 

limitations of this study were discussed. Possible solutions and recommendations were provided 

to rectify the limitations in this study. Based on the results of this study, implications for nursing 
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research, education, and policy were discussed. Policy recommendations were provided to the 

nurses in different health care settings. 

  



 

90 

 

References 

Abu-Rayya, H.M., Abu-Rayya, M.H., Walker, R., & White, F. (2016). Cultural identification 

and religiosity contribute differentially to the adaptation of Australian adolescent 

Muslims. International Journal of Intercultural Relations, 54:21-33. 

Afable, A., Gregorich, S., Markides, K., & Perez-Stable, E. (2013): Diabetes Risk in Mexican 

American: Effects of Language, Acculturation, Generation, and Socio-Economic Status. 

Journal of Cross-Cultural Gerontology, Vol. 28 (3), 359-373. 

Afable A., Yeh M-C, Trivedi, T., Andrews, E., & Wylie-Rosett, J., (2016): Duration of US 

Residence and Obesity Risk in NYC Chinese Immigrants. Journal of Immigrant and 

Minority Health, Vol. 18 (3), 624-635. 

Afshin, A., Micha, R., Khatibzadeh, S., Fahimi, S., Shi, P., Powles, J., … Mozaffarian, D. 

(2015). The impact of dietary habits and metabolic risk factors on cardiovascular and 

diabetes mortality in countries of the Middle East and North Africa in 2010: a 

comparative risk assessment analysis. BMJ Open. 2015 May 20;5(5):e006385. doi: 

10.1136/bmjopen-2014-006385. 

Aggarwal, C. C, & Reddy, C. K. (Eds.) (2014) Data clustering: Algorithms and applications. 

Boca Raton, FL: CRC Press. 

Al Wekhian, J. (2015). Acculturation Process of Arab-Muslim Immigrants in the United States. 

Asian Culture and History, 8(1), 89. 

American Diabetes Association. (2014). Standards of medical care in diabetes. Diabetes Care 

2014; 37 (Suppl. 1): S14–S80. 

American Diabetes Association. (2013). Fast Facts: Data and Statistics about Diabetes. Retrieved 

from http://professional.diabetes.org/content/fast-facts-data-and-statistics-about-diabetes. 



 

91 

Ancheta, I. B., Battie, C. A., Tuason, M. T., Borja-Hart, N., & Ancheta, C. V. (2014). The 

prevalence of cardiovascular risk factors and diabetes increases with a body mass index 

of≥ 23 KG/M2 in Filipino American women. Ethnicity & disease, 24(1), 48-54. 

Argys, A. (2015). Consequences of the obesity epidemic for immigrants. IZA World of Labor, 

(210). doi: 10.15185/izawol.210. 

Arya, R. V. (2015). A diabetic profile of Asian subgroups in the United States: A study using 

data from the National Health Interview Survey, 2012. (Unpublished doctoral 

dissertation). Texas Medical Center Dissertations. Retrieved from ProQuest. 

AAI1598354. 

Asghari, S., Johari, S. A., Lee, J. H., Kim, Y. S., Jeon, Y. B., Choi, H. J., ...  Yu, I. J. (2012). 

Toxicity of various silver nanoparticles compared to silver ions in Daphnia magna. 

Journal of Nanobiotechnology, 10(1), 1. 

Attanapola, C. T. (2013). Migration and Health. A literature review of the health of immigrant 

populations in Norway. Globalization Research Program Faculty of Humanities 

Norwegian University of Science and Technology (NTNU). 

Baker, D. (2011). Conceptual parameters of acculturation within the Asian and Pacific Islander 

American populations. Nursing Forum, 83-93. 

Bennet, L., Agardh, C. D., & Bennet, U. L. (2013). Cardiovascular disease in relation to diabetes 

status in immigrants from the Middle East compared to native Swedes: a cross-sectional 

study. Bio Med Central Journal Public Health, (13),1133 - 1151. 

Bennet, L., Lindbladd, U., & Franksa, P.W. (2015). A family history of diabetes determines 

poorer glycemic control and younger age of diabetes onset in immigrants from the 

Middle East compared with native Swedes. Diabetes & Metabolism, (41): 45-54. 



 

92 

Berry, J. W. (1970). Marginality, stress and ethnic identification in an acculturated aboriginal 

community. Journal of Cross-cultural Psychology, 1: 239-252. 

Berry, J. W. (1980). Acculturation as varieties of adaptation. In A. Padilla (Ed.), Acculturation: 

Theory, models and findings (pp. 9–25). Boulder, CO: Westview. 

Berry, J. W. (1997). Immigration, acculturation, and adaptation. [Special issue] Applied 

Psychology, 46, 5-68. 

Berry, J. W. (2003). Conceptual approaches to acculturation. In K. M. Chun, P. B. Organista, & 

G. Marín (Eds.), Acculturation: Advances in theory, measurement, & applied research 

(pp. 17-37). Washington, DC: American Psychological Association.  

Berry, J. W. (2005). Acculturation: Living successfully in two cultures. International Journal of 

Intercultural Relations, (29): 697-712. 

Berry, J. W. (2006). Acculturation: A conceptual overview. In M. H. Borstein & L. R. Cote 

(Eds.), Acculturation and parent-child relationships: Measurement and Development (pp. 

13-29). Mahwah, NJ: Lawrence Erlbaum Associates.  

Berry. J. W. (2008). Globalisation and acculturation. International Journal of Intercultural 

Relations, 32 (2008) 328–336. 

Berry. J. W. (1999) International Relations in Plural Societies. Canadian Psychology, 40, 12-21.  

Berry, J. W., Poortinga, Y. H., Segall, M. H., & Dasen, P. R. (2002). Cross-cultural psychology: 

Research and applications (2nd ed.). New York, NY: Cambridge University Press. 

Bharmal, N., Kaplan, R.M., Shapiro, M.F., Mangione, C.M., Kagawa-Singer, M., Wong, M.D., 

& McCarthy, W.J., (2014). The association of duration of residence in the united states 

with cardiovascular disease risk factors among South Asian immigrants. Journal of 

Immigrant and Minority Health, 17: 781. https://doi.org/10.1007/s10903-013-9973-7. 



 

93 

Bornstein, M. H., & Cote, L. R. (Eds.). (2006) Acculturation and parent-child relationships: 

Measurement and Development. Mahwah, NJ: Lawrence Erlbaum. 

Cade, J. E., Burley, V. J., Warm, D. L., Thompson, R. L., & Margetts, B. M. (2004). Food-

frequency questionnaires: a review of their design, validation and utilisation. Nutrition 

research reviews, 17(01), 5-22. 

Camarota, S. (2012). Immigrants in the United States, 2010: a profile of America's foreign-born 

population. Retrieved from Center for Immigration Studies: 

https://www.cis.org/Immigrants-United-States-2010. 

Carlson, A. C., Wandell, P. E., Hedlund, E., Walldius, G., Nordqvist, T., Ingmar Jungner, I., & 

Hammar, N. (2013).  Country of birth-specific and gender differences in prevalence of 

diabetes in Sweden. Diabetes Research and Clinical Practice, 100, 404 - 408.  

Carlson, A. C., Rise, R., Engstrom, G., Arnlov, J., Melander, O., Leander, K.,  … Faire1, U. 

(2013). Novel and established anthropometric measures and the prediction of incident 

cardiovascular disease: a cohort study. International Journal of Obesity, 37, 1579-1585. 

Cawley J., & Meyerhoefer, C. (2012) The medical care costs of obesity: An instrumental 

variables approach. Journal of Heath Economics, Vol. 31 (1), 219-230. 

Centers for Disease Control and Prevention. (2017). Healthy weight: About adult BMI. Division 

of Nutrition, Physical Activity, and Obesity, National Center for Chronic Disease 

Prevention and Health Promotion. 

https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html 

Centers for Disease Control and Prevention. (2012). Overweight and obesity: Causes and 

consequences. From http://www.cdc.gov/obesity/adult/causes/index.html 



 

94 

Choi, S., Rankin, S., Stewart, A., & Oka, R. (2008). Effects of acculturation on smoking 

behavior in Asian Americans: A meta-analysis. Journal of Cardiovascular Nursing, 

23:67-73. 

Choi, Y., Song,S., Song, Y., & Lee, J. (2013). Consumption of red and processed meat and 

esophageal cancer risk: Meta-analysis. World Journal of Gastroenterology, 19(7): 1020-

1029.  

Cleveland, M., & Chang, W. (2009). Migration and materialism: The roles of ethnic identity, 

religiosity, and generation. Journal of Business Research, 62(10), 963-971. 

Cohen, J. (1988), Statistical Power Analysis for the Behavioral Sciences (2nd ed.), New Jersey: 

Lawrence Erlbaum Associates, ISBN 0-8058-0283-5. 

Commodore-Mensah, Y., Sampah, M., Berko, C., Cudjoe, J., Abu-Bonsrah, N., Obisesan, O., ... 

Himmelfarb, C. D. (2016). The Afro-Cardiac Study: cardiovascular disease risk and 

acculturation in West African immigrants in the United States: rationale and study 

design. Journal of Immigrant And Minority Health, 18(6), 1301-1308. 

Commodore‐Mensah, Y., Ukonu, N., Obisesan, O., Aboagye, J.K., Agyemang, C. Reilly, C.M., 

… Okosun, I. S. (2016). Length of residence in the United States is associated with a 

higher prevalence of cardiometabolic risk factors in immigrants: a contemporary 

analysis of the national health interview survey. Journal of the American Heart 

Association. 2016;5:e004059. 

Contento, I. R. (2008). Nutrition education: linking research, theory, and practice. Asia Pacific 

Journal of Clinical Nutrition, 17(S1), 176-179. 



 

95 

Creighton, M. J., N. Goldman, A. R. Pebley, & C. Y. Chung. (2012). Durational and generational 

differences in Mexican immigrant obesity: is acculturation an explanation? Social 

Science and Medicine, 75(2) 300–310. 

Cronbach, L.J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika. 16(3): 

297–334. 

Daouli J, Davillas A, Demoussis M, & Giannakopoulos N. (2014). Obesity persistence and 

duration dependence: Evidence from a cohort of US adults (1985–2010). Economics & 

Human Biology, 12, 30–44. 

Daryani A., Berglund L., Andersson, A., Kocturk, T., Becker, W., & Vessby, B. (2005). Risk 

factors for coronary heart disease among immigrant women from Iran and Turkey, 

compared to women of Swedish ethnicity. Ethnicity & Disease. 15(2):213-220. 

Daviglus, M. L., Pirzada, A., Durazo‐Arvizu, R., Chen, J., Allison, M., Avilés‐Santa, L., & 

Sorlie, P. D. (2016). Prevalence of low cardiovascular risk profile among diverse 

Hispanic/Latino adults in the united states by age, sex, and level of acculturation: The 

Hispanic community health study/study of Latinos. Journal of the American Heart 

Association, 5(8), e003929. 

Dalusung-Angosta, A., & Gutierrez, A. (2013). Prevalence of metabolic syndrome among 

Filipino-Americans: A cross-sectional study. Applied Nursing Research, 26(4), 192-197. 

Dassanayake, J., Gurrin, L., Payne, W, R., Sundararajan, V., & Dharmage, S, C. (2011). 

Cardiovascular disease risk in immigrants: What is the evidence and where are the gaps? 

Asia Pacific Journal of Public Health; 23: 882- 895.  



 

96 

Dean, J. A., & Wilson, K. (2010). My health has improved because I always have everything I 

need here…: A qualitative exploration of health improvement and decline among 

immigrants. Journal of Social Science and Medicine, 70(8): 1219-28. 

Dekker, L. H., Snijder, M. B., Beukers, M. H., de Vries, J. H., Brants, H. A., de Boer, E. J., ... 

Nicolaou, M. (2011). A prospective cohort study of dietary patterns of non-western 

migrants in the Netherlands in relation to risk factors for cardiovascular diseases: 

HELIUS-Dietary Patterns. BMC Public Health, 11(1), 441. 

Decker, J. (2013). Eating habits of members of the Somali community: Discussion summary. 

United States Department of Agriculture–Nutrition Education website. Available on: 

http://snap. nal. usda. gov/foodstamp/resource_finder_details. php. 

Dela Cruz, F. A., Lao, B. T., & Heinlein, C. (2013). Level of acculturation, food intake, dietary 

changes, and health status of first-generation Filipino Americans in Southern California. 

Journal of American Association of Nurse Practitioner, 25:619-30. 

Delavari, M., Sønderlund, A. L., Mellor, D., Mohebbi, M., & Boyd Swinburn, B. (2015). 

Migration, Acculturation and Environment: Determinants of Obesity among Iranian 

Migrants in Australia. International Journal of Environmental Research and Public 

Health, (12), 1083-1098. 

Delavari, M., Sønderlund, A.L., Swinburn, B., Mellor, D., & Renzaho, A. (2013). Acculturation 

and obesity among migrant populations in high income countries-a systematic review. 

BMC Public Health. 13(1), 458-469. 

Delavari, M., Farrelly, A., Renzaho, A., Mellor, D., & Swinburne, B. (2012). Experiences of 

migration and the determinants of obesity among recent Iranian immigrants in Victoria. 

Journal of Australian Ethnic Health, 18(1):66–82. 



 

97 

Demes, K. A., & Geeraert, N. (2014). Measures matter: Scales for adaptation, cultural distance, 

and acculturation orientation revisited. Journal of Cross-Cultural Psychology, (45):91-

109. 

Dixon, J.B., (2010 March 25). The effect of obesity on health outcomes. Molecular and Cellular 

Endocrinology. 316(2):104-8. doi: 10.1016/j.mce.2009.07.008. Epub 2009 Jul 21. 

Egan, B.M., Zhao, Y. & Axon, R.N. (2010) US trends in prevalence, awareness, treatment, and 

control of hypertension, 1988-2008. Journal of American Medical Association, (303), 

2043-2050. 

El-Sayed, A. M., Scarborough, P. & Galea, S. (2011), Ethnic inequalities in obesity among 

children and adults in the UK: a systematic review of the literature. Obesity Reviews, 12: 

e516–e534. 

El-Sayed, A. M., Scarborough, P. & Galea, S. (2012). Unevenly distributed: a systematic review 

of the health literature about socioeconomic inequalities in adult obesity in the United 

Kingdom. BMC Public Health, 12:18, https://doi.org/10.1186/1471-2458-12-18. 

Erber, E. (2014). Acculturation, body mass index and type 2 diabetes risk in Asian Americans. 

(Unpublished doctoral dissertation). The University Of North Carolina at Chapel Hill, 

Chapel Hill, NC. 

Esfandiari, G. (2012, November 2). The U.S. Election's Iranian-American Vote: What's It Look 

Like? The Atlantic Journal, n.p. 

Esmaeilzadeh, S., Delavar, M. A., Basirat, Z., & Shafi, H. (2013). Physical activity and body 

mass index among women who have experienced infertility. Arch Med Sci, 9(3), 499-

505. 



 

98 

Esmaillzadeh, A., & Azadbakht, L. (2008). Food intake patterns may explain the high prevalence 

of cardiovascular risk factors among Iranian women. The Journal of Nutrition, 138(8), 

1469-1475. 

Eylem Gevrek, Z., Gevrek, D., & Gupta, S. (2013). Culture, intermarriage, and immigrant 

women's labor supply. International Migration, 51(6), 146-167. 

Fata, S., & Rafii, R. (2003). Strength in numbers. The relative concentration of Iranian 

Americans across the United States. Iran Census Report: National Iranian-American 

Council, Washington, DC.  

Finkelstein, E. A., Trogdon, J. G., Cohen, J. W., & Dietz, W. (2009). Annual medical spending 

attributable to obesity: Payer-and service-specific estimates. Health Affairs, 28 (5): 822- 

831. 

Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, & Ogden CL. (2016). Trends in Obesity 

Among Adults in the United States, 2005 to 2014. JAMA; 315(21):2284–2291. 

jama.2016.6458. 

Fujimoto, W.Y., Boyko, E.J., Hayashi, T., Kahn, S.E., Leonetti, D.L., McNeely, M.J., & 

Shuman, W.P. (2012). Risk factors for type 2 diabetes: Lessons learned from Japanese 

Americans in Seattle. Journal of Diabetes Investigation., 2012 Jun 1;3(3):212-224. Epub 

2012 Jan 27. 

Fuller-Thomson, E., Noack, A. M., & George, U. (2011). Health decline among recent 

immigrants to Canada: findings from a nationally representative longitudinal survey. 

Canadian Journal of Public Health, 102(4): 273-80. 

Garnweidner, l. M., Terragni, L., Pettersen, K. S., & Mosdøl, A. (2012). Perceptions of the host 

country’s food culture among female immigrants from Africa and Asia: Aspects relevant 



 

99 

for cultural sensitivity in nutrition communication. Journal of Nutrition Education and 

Behavior; 44(4); 335- 342. 

Grieco, E., Acosta, Y., Dela-Cruz, P., Cambino, C., Gryn. T., Larsen, L., & Walters, N. (2012). 

The foreign-born population in the United States: 2010. Retrieved from U.S. Census: 

http://www.census.gov/population/foreign/ 

Gryn, T. & Gambino, C. (2012): The foreign-born from Asia: 2011, American Community 

Survey Briefs, US Census Bureau. https://www.census.gov/prod/2012pubs/acsbr11-

06.pdf.  

Gujral, U. P., Pradeepa, R., Weber, M. B., Narayan, K. V., & Mohan, V. (2013). Type 2 diabetes 

in South Asians: Similarities and differences with white Caucasian and other populations. 

Annals of the New York Academy of Sciences, 1281(1), 51- 63.  

Gupta, L. S., Wu, C. C., Young, S., & Perlman, S. E. (2011). Prevalence of diabetes in New 

York City, 2002- 2008: Comparing foreign-born South Asians and other Asians with 

U.S.-Born Whites, Blacks, and Hispanics. Journal of Diabetes Care, 34: 1791- 1793.  

Hakuta, K., Bialystok, E., & Wiley, E. (2003). Critical evidence: A test of the critical-period 

hypothesis for second-language acquisition. Psychological Science, 14 (1), 31-38.  

Hao, L., & J. Kim. (2009). Immigration and the American obesity epidemic. International 

Migration Review, 43:2: 237-262. 

Cullen, M. R., Eggleston, K., Frank, A. T. H., Goldstein, B. A., Hastings, K. G., Jose, P.O., … , 

Thompson, C. A. (2015). Leading Causes of Death among Asian American Subgroups 

(2003–2011). PLOS ONE, 10(4): e0124341. doi: 10.1371/journal.pone.0124341. 

Hwalla, N., Weaver, C. M., El Labban, S., & Mekary, R.A. (2016). Editorial: Public Health 

Nutrition in the Middle East. Frontiers in Public Health, 4, 33. 



 

100 

Hjellset, V. T., Ihlebæk, C. M., Bjørge, B., Eriksen, H. R., & Høstmark, A. T. (2011). Health-

related quality of life, subjective health complaints, psychological distress and coping in 

Pakistani immigrant women with and without the metabolic syndrome: The InnvaDiab-

DEPLAN study on Pakistani immigrant women living in Oslo, Norway. Journal of 

Immigrant and Minority Health, 13(4), 732–741.  

Hoeffel, E. M., Rastogi, S., Kim, M. O., & Hasan, S. (2012). The Asian population: 2010. US 

Census Bureau, Briefs, C2010BR-11. 

Holland, A., Wong, E., Lauderdale, D. & Palaniappan, L. (2011). Spectrum of cardiovascular 

disease in Asian American racial ethnic subgroups. Annals of Epidemiology, 608-614. 

Hoyert,D.J., & Xu, J. (2012). Deaths: Preliminary Data for 2011, National Vital Statistics 

Reports, Vol. 61 (6). 

Hsu, W, C., Araneta, M, R, G., Kanaya, A, M., Chiang, J, L., & Fujimoto, W. (2015). BMI cut 

points to identify at-risk Asian Americans for type 2 diabetes screening. Diabetes Care, 

38 (1): 150-158. 

Hu, F. B. (2002). Dietary pattern analysis: a new direction in nutritional epidemiology. Current 

Opinion in Lipidology, 13(1), 3-9. 

Hu, F. B. (2008). Globalization of food patterns and cardiovascular disease risk. Circulation, 

118(19), 1913-1914. 

Ibrahim, F. A., & Dykeman, C. (2011). Counseling Muslim Americans: cultural and spiritual 

assessments. Journal of Counseling & Development, 89(4), 387-396. 

Guariguata, L., Nolan, T., Beagley, J., Linnenkamp, U., & Jacqmain, O. (Eds.). (2013) IDF 

Diabetes Atlas 6th ed. International Diabetes Federation, Brussels, Belgium. 



 

101 

https://www.idf.org/e-library/epidemiology-research/diabetes-atlas/19-atlas-6th-

edition.html. 

International Diabetes Federation. (2017). Diabetes Atlatls, 8th Edition. Available at 

www.idf.org/diabetesatlas.  

International Organization for Migration. (2018). Glossary on Migration, International Migration 

Law Series No. 25, 201. https://www.iom.int/key-migration-terms  

Islam, N. S., Wyatt, L. C., Kapadia, S. B., Rey, M. J., Trinh-Shevrin, C., & Kwon, S. C. (2013). 

Diabetes and associated risk factors among Asian American subgroups in New York 

City. Diabetes Care, 36(1), e5. doi: 10.2337/dc12-1252. 

Isphording, I. (2015). What drives the language proficiency of immigrants?. IZA World of Labor 

2015: 177 doi: 10.15185/izawol.177. 

Iverson, T., Ma, C. A., & Myer, H. E. (2011). Immigrant's acculturation and changes in body 

mass index. Health Economics Research Program at the University of Oslo. ISSN 1501-

9071 (print version.), ISSN 1890-1735 (online), ISBN 978-82-7756-215-5. 

Iverson, T., Ma, C. A., & Myer, H. E. (2013). Immigrants’ acculturation and changes in Body 

Mass Index. Journal of Economics and Human Biology, (11), 1- 7. 

Jenum, A. K., Diep, L. M., Holmboe-Ottesen, G., Holme, I. M., Kumar, B. N., & Birkeland, K. 

I., (2012). Diabetes susceptibility in ethnic minority groups from Turkey, Vietnam, Sri 

Lanka and Pakistan compared with Norwegians - the association with adiposity is 

strongest for ethnic minority women. BioMed Central Journal Public Health, (12), 150- 

162. 



 

102 

Johnson-Kozlow, M., Matt, G., Rock, C., de la Rosa, R., Conway, T. & Romero, R. (2011). 

Assessment of Dietary Intakes of Filipino-Americans: Implications for Food Frequency 

Questionnaire Design. Journal of Nutrition Education and Behavior, 43(6):505-510. 

Jose, P.O., Frank, A., Kapphahn, K. I., Goldstein, B.A., Eggleston, K., Hastings, K. G., … , 

Palaniappan, L.P. (2014). Cardiovascular Disease Mortality in Asian Americans. Journal 

of the American College of Cardiology, 64 (23) 2486-2494; DOI: 

10.1016/j.jacc.2014.08.048. 

Karter, A. J., Schillinger, D., Adams, A. S., Moffet, H. H., Liu, J., Adler, N. E., & Kanaya, A. M. 

(2013). Elevated rates of diabetes in Pacific Islanders and Asian Subgroups: The diabetes 

study of Northern California (DISTANCE). Diabetes Care, 36(3), 574– 579.  

Katzman, K. (2015). Iran, Gulf Security, and U.S. Policy. Congressional Research Service (CRS 

Report). 

Kaushal, N. (2009). Adversaries of acculturation: Prevalence of obesity among immigrants. 

Health Economics, 18(3) .291–301. 

Keppel, K. G., Pearcy, J. N., & Heron, M. P. (2010). Is there progress toward eliminating 

racial/ethnic disparities in the leading causes of death? Public Health Report. 125(5): 689 

- 697. 

Khan, S. (2014). Dietary and Acculturation Factors Influencing Metabolic Syndrome among 

South Asian Americans In Two Community Health Centers in Maryland. (Unpublished 

doctoral dissertation), University of Maryland, College Park., MD. 

http://hdl.handle.net/1903/15467 



 

103 

Kim, G., Chiriboga, D. A., Jang, Y., Lee, S., Huang, C. H., & Parmelee, P. (2010). Health status 

of older Asian Americans in California. Journal of American Geriatric Society, 58(10), 

2003- 2008.  

Kim, J., Yu, A., Choi, B. Y., Nam, J. H., Kim, M. K., Oh, D. H., & Yang, Y. J. (2015). Dietary 

patterns derived by cluster analysis are associated with cognitive function among Korean 

older adults. Nutrients, 7(6), 4154-4169. 

Kim, K. S., Oh, H. J., Choi, Y. J., Huh, B. W., Kim, S. K., Park, S. W., ...  Huh, K. B. (2016). 

Reappraisal of waist circumference cutoff value according to general obesity. Nutrition & 

metabolism, 13(1), 26. 

King, G. L., McNeely, M. J., Thorpe, L. E., Mau, M. L., Ko, J., Liu, L. L., ... Chow, E. A. 

(2012). Understanding and addressing unique needs of diabetes in Asian Americans, 

Native Hawaiians, and Pacific Islanders. Diabetes Care, 35(5), 1181-1188. 

Knight, G. P., Basilio, C. D., Cham, H., Gonzales, N. A., Liu, Y., & Umana- Taylor, A. J. 

(2014). Trajectories of Mexican American and mainstream cultural values among 

Mexican American adolescents. Journal of Youth Adolescents, 43: 2012-2027. 

Lee J.W., Brancati F.L. & Yeh H.C. (2011) Trends in the prevalence of type 2 diabetes in Asians 

versus whites: Results from the United States National Health Interview Survey, 1997- 

2008. Diabetes Care, 34(2):353-7. doi: 10.2337/dc10-0746  

Lopez-Class, M., Castro, F. G., & Ramirez, A. G. (2011). Conceptions of acculturation: A 

review and statement of critical issues. Social Science & Medicine, 72(9), 1555-1562. 

Lu,Y., Hajifathalian, K., Ezzati, M., Woodward, M., Rimm, E.B., & Danaei, G. (2014 March 

15). Metabolic mediators of the effects of body-mass index, overweight, and obesity on 

coronary heart disease and stroke: a pooled analysis of 97 prospective cohorts with 1.8 



 

104 

million participants. Global burden of metabolic risk factors for chronic diseases 

collaboration (BMI Mediated Effects). Lancet, 383:9921. 970- 983. 

Ma, R. C., & Chan, J. C. (2013). Type 2 diabetes in East Asians: Similarities and differences 

with populations in Europe and the United States. Annals of the New York Academy of 

Sciences, 1281(1), 64–91.  

Maximova, K., O'Loughlin, J., & Gray-Donald, K. (2011). Healthy weight advantage lost in one 

generation among immigrant elementary schoolchildren in multi-ethnic, disadvantaged, 

inner-city neighborhoods in Montreal, Canada. Annals of Epidemiology, 21(4): 238-44. 

Menigz, K., Nathan, A., & Turrell, G. (2016). Ethnic differences in overweight and obesity and 

the influence of acculturation on immigrant bodyweight: evidence from a national sample 

of Australian adult. BMC Public Health, 16(1): 932. Published online 2016 Sep 5. doi: 

10.1186/s12889-016-3608-6  

Misra A, & Khurana L. (2011). Obesity-related non-communicable diseases: South Asians vs 

White Caucasians. International Journal of Obesity, 35(2), 167-87. 

Mulligan, A. A., Luben, R. N., Bhaniani, A., Parry-Smith, D. J., O'Connor, L., Khawaja, A. P., ... 

& Natour, J. (2014). A new tool for converting food frequency questionnaire data into 

nutrient and food group values: FETA research methods and availability. BMJ Open, 

4(3), e004503. 

Musaiger, A, O., & Al-Hazzaa, H, M. (2012). Prevalence and risk factors associated with 

nutrition-related noncommunicable diseases in the Eastern Mediterranean region. 

International Journal of General Medicine, 5:199-217. 

Nazare, J.A., Smith, J.D., Borel, A.L., Haffner, S.M., Balkau, B., Ross, R., … Després, J.P. 

(2012). Ethnic influences on the relations between abdominal subcutaneous and visceral 

adiposity, liver fat, and cardiometabolic risk profile: the International Study of Prediction 



 

105 

of Intra-Abdominal Adiposity and Its Relationship With Cardiometabolic Risk/Intra-

Abdominal Adiposity. American Journal of Clinical Nutrition. 2012 Oct;96(4):714-26. 

Epub 2012 Aug 29. 

Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Margono, C., …, Gakidou, E. 

(2014). Global, regional, and national prevalence of overweight and obesity in children 

and adults during 1980–2013: a systematic analysis for the Global Burden of Disease 

Study 2013. Lancet, 384(9945):766-81. doi: 10.1016/S0140-6736(14)60460-8  

Nghe, L. T., Mahalik, J. R., & Lowe, S. M. (2003). Influences on Vietnamese men: Examining 

traditional gender roles, the refugee experience, acculturation, and racism in the United 

States. Journal of Multicultural Counseling and Development, 31, 245-261. 

Nguyen, A., & Benet-Martínez, V. (2010). Multicultural identity: What it is and why it matters. 

In R. Crisp (Ed.), The Psychology of Social and Cultural Diversity (pp. 87-114). 

Hoboken, NJ: Wiley- Blackwell. 

Nguyen, H. H., Smith, C., Reynolds, G. L., & Freshman, B. (2015). The effect of acculturation 

on obesity among foreign-born Asians residing in the United States. Journal of 

Immigrant Minority Health, 17:389-399.  

Nguyen, T. H., Nguyen, T. N., Fischer, T., Ha, W., & Tran, T. V. (2015). Type 2 diabetes among 

Asian Americans: Prevalence and prevention. World Journal of Diabetes, 6(4), 543-547. 

Osei-Kwasi, H. A., Nicolaou, M., Powell, K., Terragni, L., Maes, L., Stronks, K., & Holdsworth, 

M. (2016). Systematic mapping review of the factors influencing dietary behaviour in 

ethnic minority groups living in Europe: a DEDIPAC study. International Journal of 

Behavioral Nutrition and Physical Activity, 13(1), 85. 



 

106 

Oza-Frank, R., & Narayan, K. M. V. (2010). Overweight and diabetes prevalence among US 

immigrants. American Journal of Public Health, 100(4), 661-668. 

Padilla, A. M. (Ed.). (1980). Acculturation: Theory, Models and Some New Finding. Boulder, 

CO: Westview Press. 

Palaniappan, L.P., Araneta, M.R.G., Assimes, T.L., Barrett-Connor, E.L., Carnethon, M.R., 

Criqui, M.H. …Wong, N.D. (2010). Call to action: cardiovascular disease in Asian 

Americans. A science advisory from the American Heart Association. Circulation. DOI: 

https://doi.org/10.1161/CIR.0b013e3181f22af4 

Paradies, Y., Ben, J., Denson, N., Elias, A., Priest, N. Pieterse, A.  … Gee, G. (2015). Racism as 

a determinant of health: a systematic review and meta- analysis. PLOS ONE 10(9): 

e0138511. https://doi.org/10.1371/journal.pone.0138511. 

Park, Y., Wang, S., Kitahara, C. M., Moore, S. C., Berrington de Gonzalez, A., Bernstein, L., ... 

Hoover, R. N. (2014). Body mass index and risk of death in Asian Americans. American 

Journal of Public Health, 104(3), 520-525. 

Pew Research Center, 2015. Modern Immigration Wave Brings 59 Million to U.S., Driving 

Population Growth and Change Through 2065: Views of Immigration’s Impact on U.S. 

Society Mixed. Washington, D.C.: September. 

Phinney, J. S., Horenczyk, G., Liebkind, K., & Vedder, P. (2001). Ethnic identity, immigration, 

and well- being: An interactional perspective. Journal of Social Issues, 57, 493-510.  

Popovic-Lipovac, A., & Strasser, B. (2015). A review on changes in food habits among 

immigrant women and implications for health. Journal of Immigrant and Minority 

Health, 17(2), 582-590. 



 

107 

Powell, J. W. (1880). Introduction to the study of Indian Languages (2nd edition). Washington 

D.C.: US Government Printing Office. 

Rabanal, K. S., Selmer, R. M., Igland, J., Tell, G. S., & Meyer, H, E. (2015). Ethnic inequalities 

in acute myocardial infarction and stroke rates in Norway 1994-2009: a nationwide 

cohort study (CVDNOR). BMC Public Health, 15:1073- 1083. 

Råberg-Kjøllesdal, M.K., Hjellset, V. T., Bjørge, B., Holmboe-Ottesen, G., & Wandel, M. 

(2011). intention to change dietary habits, and weight loss among Norwegian-Pakistani 

women participating in a culturally adapted intervention. Journal of Immigrant and 

Minority Health, 13(6): 1150-1158.  

Radfield, R., Linton, R., & Herskovits, M. (1936). Memorandum on the study of acculturation. 

American Anthropologist, 38, 149-152. 

Rahim, H.F., Sibai, A., Khader, Y., Hwalla, N., Fadhil, I., Alsiyabi, H., … Husseini, A., (2014 

Jan 25). Non-communicable diseases in the Arab world. Lancet. 383(9914):356-67. doi: 

10.1016/S0140-6736(13)62383-1. Epub 2014 Jan 20. 

Rhee, J. J., Mattei, J., Hughes, M. D., Hu, F. B., & Willett, W. C. (2015). Dietary diabetes risk 

reduction score, race and ethnicity, and risk of type 2 diabetes in women. Diabetes care, 

38(4), 596-603. 

Riedel, J., Wiesmann, U., & Hannich, H. J. (2011). An integrative theoretical framework of 

acculturation and salutogenesis. International Review of Psychiatry, 23(6), 555-564. 

Ross, S. E., Franks, S. F., Hall, J., Young, R., & Cardarelli, R. (2011). Levels of acculturation 

and effect on glycemic control in Mexicans and Mexican Americans with type 2 diabetes. 

Postgraduate medicine, 123(1), 66-72. 



 

108 

Sam, D., & Berry, J. W. (Eds.). (2006). Cambridge Handbook of Acculturation Psychology. 

Cambridge: Cambridge University Press, Cambridge, U.K. 

Sam, D. L., Berry, D. L., & John, W. (2010). Acculturation when individuals and groups of 

different cultural backgrounds meet. Journal of Personality and Social Psychology. 

5:472-481. 

Satia, A. (2003). Dietary Acculturation: Definition, Process, Assessment, and Implications. 

International Journal of Human Ecology, 71-86. 

Satia, A. (2009). Diet related disparities: understanding the problem and accelerating solutions. 

Journal of American Dietetic Association, 109(4): 610- 615.  

Satia, A. (2010). Dietary acculturation and the nutrition transition: an overview. Applied 

Physiology, Nutrition and Metabolism, 219-223. 

Satia A., Patterson, R., Neuhoser, M. & Elder, J. (2002). Dietary acculturation: applications to 

nutrition research and dietetics. Journal of the American Dietetic Association, 1105-1118. 

Schwartz, S. J., Unger, J. B., Zamboanga, B. L., & Szapocznik, J. (2010). Rethinking the 

Concept of Acculturation: Implications for Theory and Research. Journal of American 

Psychology, 65:239. 

Schwartz, S. J., Weisskirch, R. S., Zamboanga, B. L., Castillo, L. G., Ham, L. S., Huynh, Q. L., 

... Davis, M. J. (2011). Dimensions of acculturation: associations with health risk 

behaviors among college students from immigrant families. Journal of Counseling 

Psychology, 58(1), 27. 

Schwartz, S. J., Unger, J. B., Zamboanga, B. L., Cordova, D., Mason, C. A., Huang, S. … 

Szapocznik, J. (2015). Developmental trajectories of acculturation: links with family 



 

109 

functioning and mental health in recent immigrant Hispanic adolescents. Child 

Development, 86:726-748. 

Serafica, R. (2011). Dietary Consumption of Fat, Sugar, Fruits, and Vegetables, Dietary 

Acculturation and Anthropometric Indicators Among Filipino-Americans in North 

Carolina. (Unpublished doctoral dissertation). University of Hawaii at Monoa, Honolulu, 

HI. http://hdl.handle.net/10125/22066. 

Serra-Majem, L., Bartrina, J. A., Pérez-Rodrigo, C., Ribas-Barba, L., & Delgado-Rubio, A. 

(2006). Prevalence and deteminants of obesity in Spanish children and young people. 

British Journal of Nutrition, 96(S1), S67-S72. 

Shah, A, D., Vittinghoff, E., Kandula, N, R., Srivastava, S., & Kanaya, A.M. (2015) Correlates 

of prediabetes and type II diabetes in US South Asians: findings from the Mediators of 

Atherosclerosis in South Asians Living in America (MASALA) study. Annals of 

Epidemiology, 25, 77–83. doi: 10.1016/j.annepidem.2014.10.013. 

Shahim, S. (2007). Psychometric characteristics of the Iranian acculturation scale. Psychological 

Reports, 101, 55-60. 

Shahnaseri, M., & Bergan, J. (1994). Food Habits Study of Iranian Immigrants to Australia. 

[Meeting paper]. Nutrition Society of Australia, vol. 18. Australia: Nutrition Society of 

Australia; 1994:119.  

Shai, I., Shahar, D. R., Vardi, H., & Fraser, D. (2004). Selection of food items for inclusion in a 

newly developed food-frequency questionnaire. Public health nutrition, 7(06), 745-749. 

Shim, J. S., Oh, K., & Kim, H. C. (2014). Dietary assessment methods in epidemiologic studies. 

Epidemiology and Health, 36, e2014009. 



 

110 

Slattery, M. L. (2010). Are dietary patterns the best way to make nutrition recommendations for 

chronic disease prevention? Journal of Applied Physiology, Nutrition and Metabolism, 

35:207-210. 

Smith, N. R., Kelly,Y. J., & Nazroo, J. Y. (2011). The effects of acculturation on obesity rates in 

ethnic minorities in England: evidence from the Health Survey for England. European 

Journal of Public Health, 22(4), 508-513. 

Staimez, L. R., Weber, M. B., Narayan, K. M., & Oza-Frank, R. (2013). A systematic review of 

overweight, obesity, and type 2 diabetes among Asian American subgroups. Current 

Diabetes Reviews, 9(4), 312-331. 

Stoessel, K., Titzmann, P. F., & Silbereisen, R. K. (2014). Being them and us at the same time? 

Subgroups of cultural identification change among adolescent diaspora immigrants. 

Journal of Cross-Cultural Psychology, 45:1089-1109. 

Sweeting, H.N. Measurement and definitions of obesity in childhood and adolescence: a field 

guide for the uninitiated. Nutrition Journal. 2007. 6:32. https://doi.org/10.1186/1475-

2891-6-32. 

Talegawkar, S. A., Kandula, N. R., Gadgil, M. D., Desai, D., & Kanaya, A. M. (2016). Dietary 

intakes among South Asian adults differ by length of residence in the USA. Public Health 

Nutrition, 19(2), 348–355. http://doi.org/10.1017/S1368980015001512 

Terragni L., Garnweidner, L.M., Pettersen, K.S., & Mosdøl, A. (2014). Migration as a turning 

point in food habits: The early phase of dietary acculturation among women from South 

Asian, African, and Middle Eastern countries living in Norway. Ecology of Food and 

Nutrition, 2014;53(3):273–91.  



 

111 

Thomas, A., & Ashcraft, A. (2013). Type 2 diabetes risk among Asian Indians in the US: A pilot 

study. Nursing Research and Practice, 492893 doi:  10.1155/2013/492893 

Thompson, F. E., & Subar, A. F. (2008). Dietary assessment methodology. Nutrition in the 

Prevention and Treatment of Disease, 2, 3-39. 

Tingvold, L., Middelthon, A. L., Allen, J., & Hauff, E. (2012). Parents and children only? 

Acculturation and the influence of extended family members among Vietnamese 

refugees. International Journal of Intercultural Relations, 36:260-270. 

Tran, A, T., Straand, J., Diep, L. M., Meyer, H. E., Birkeland, K. I, & Jenum, A. K. (2011). 

Cardiovascular disease by diabetes status in five ethnic minority groups compared to 

ethnic Norwegians. BMC Public Health, (11): 554- 563. 

Tsai, J. L., Mortensen, H., Wong, Y., & Hess, D. (2002). What does "Being American" mean?: 

A comparison of Asian American and European American young adults. Cultural 

Diversity and Ethnic Minority Psychology, 8(3), 257-273. 

http://dx.doi.org/10.1037/1099-9809.8.3.257 

Tucker, K. L. (2010). Dietary patterns, approaches, and multicultural perspective. Applied 

Physiology, Nutrition, and Metabolism. 35: 211-218. 

U.S. Census Bureau. (2010). The Asian population 2010. Available from: 

http://www.census.gov/prod/cen2010/briefs/c2010br-11.pdf. Accessed December 20, 

2014 

U.S. Census Bureau. (2012) The foreign born from Asia. www.census.gov: Report NR 

ACSBR/11-06. 

U.S. Census Bureau Public Relations Office. (2012, December 12) U.S. Census Bureau 

projections show a slower growing, older, more diverse nation a half century from now. 



 

112 

[Press release]. Retrieved from: 

https://www.census.gov/newsroom/releases/archives/population/cb12-243.html.  

U.S. Census Bureau. (2015). ACS Information Guide. www.census.gov. p.8. Retrieved 05-15-

2015.  

U.S. Department of Health & Human Services. (2012) National Heart, Lung, and Blood Institute: 

Health Topics: Overweight and Obesity. Retrieved August 8, 2012, from 

http://www.nhlbi.nih.gov/health/health-topics/topics/obe/causes.html 

Vaeth, P. A., Caetano, R., & Rodriguez, L. A. (2012). The Hispanic Americans Baseline Alcohol 

Survey (HABLAS): The association between acculturation, birthplace and alcohol 

consumption across Hispanic national groups. Addictive Behaviors, 37(9), 1029-1037. 

Vargas, P. P. (2014). Acculturation, Dietary Pattern and Health Indicators Among Filipino 

American Immigrants in New Jersey (Doctoral dissertation) William Paterson University 

of New Jersey, Wayne, NJ. 

Venkatesh, S., Conner, T., Song, W. O., Olson, B. H., & Weatherspoon, L. J. (2017). The 

relationship between dietary acculturation and type 2 diabetes risk among Asian Indians 

in the US. Journal of Immigrant and Minority Health, 19(2), 294-301. 

Venkatesh, S., Weatherspoon, L. J., Kaplowitz, S. A., & Song, W. O. (2013). Acculturation and 

glycemic control of Asian Indian adults with type 2 diabetes. Journal of community 

health, 38(1), 78-85. 

Venkatesh, S. (2014). An Asian Indian dietary acculturation measure: Instrument development 

and validation. (Unpublished thesis) Michigan State University, East Lansing, MI. 

Wandell, P. E. (2013). Population groups in dietary transition. Journal of Food & Nutrition 

Research, 57(2); 668-687. 



 

113 

Wandell, P. E., Carlsson, A. C., de Faire, U., & Helle´nius , M. L. (2011). Prevalence of blood 

lipid disturbances in Swedish and foreign-born 60-year-old men and women in 

Stockholm, Sweden. Nutrition, Metabolism & Cardiovascular Diseases. 21, 173-181. 

Wandell, P, E., Carlsson, A.C., & Steiner, K, H. (2010). Prevalence of diabetes among 

immigrants in the Nordic countries. Current Diabetes Reviews, 6: 126- 33. 

Wandell, P. E., Carlsson, A. C., Sundquist, J., Johansson, S. E., Bottai, M., & Sundquist, K. 

(2014). Effect of cardiovascular drugs on mortality in atrial fibrillation and chronic heart 

failure. Scandinavian Cardiovascular Journal, 48 (5), 291-298, 

https://doi.org/10.3109/14017431.2014.941002.  

Ward, C., & Geeraert, N. (2016). Advancing acculturation theory and research: The acculturation 

process in its ecological context. Current Opinion in Psychology, 8:98-104.  

Ward, C., & Kus, L. (2012).  Back to and beyond Berry’s Basics: The conceptualization, 

operationalization and classification of acculturation. International Journal of 

Intercultural Relations, 36:472-485.  

Whiting, D. R., Guariguata, L., Weil, C., & Shaw, J. (2011). IDF Diabetes Atlas: Global 

estimates of the prevalence of diabetes for 2011 and 2030. Diabetes Research and 

Clinical Practice, 94(2), 311 - 321. 

Wiking, E. (2012). Health Care on Equal Terms for Immigrants in Sweden. Published by 

Karolinska Institutet. Printed by Repro Print AB, Solna. ISBN 978-91-7457-841-6 

Yi, S. S., Kwon, S.C., Wyatt, L., Islam, N. & Trinh-Shevrin, C. (2015). Weighing in on the 

hidden Asian American obesity epidemic. Preventive Medicine, 73: 6-9. 



 

114 

Yoon, E., Chang, C.T., Kim, S., Clawson, A., Cleary, S.E., Hansen M, … Gomes, A.M. (2013). 

A meta-analysis of acculturation/enculturation and mental health. Journal of Counsel 

Psychology, 60:15-30. 

Yoshida, Y., Scribner, R., Chen, L., Broyles, S., Phillippi, S., & Tseng, T.S. (2017). Role of age 

and acculturation in diet quality among Mexican Americans. Findings from the National 

Health and Nutrition Examination Survey, 1999–2012. Preventing Chronic Disease. 2017 

Jul 20. doi: 10.5888/pcd14.170004 

Zambrana, R & Carter-Pokras, O (2010). Acculturation research in advancing science and 

practice in reducing health care disparities among Latinos. American Journal of Public 

Health, 100(1):18-23. 

Zhang, P., Zhang, X., Brown, J., Vistisen, D., Sicree, R. Shaw, J., & Nichols, G. (2010): Global 

healthcare expenditure on diabetics for 2010 and 2030. Diabetes Research and Clinical 

Practice, 87 (3), 293-301. 



 

115 

Reference: Figures 

Figure 1: Satia’s Process of Dietary Acculturation
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Figure 2:  Adapted Model with Study Variables 
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Appendix A: 

Iranian Acculturation Scale 
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Appendix B: 

Block Brief Food Frequency Questionnaire Sample 
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Demographic Questionnaire 
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