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ABSTRACT 

Background: Acculturation is generally defined as the changes in behavior and values 

that occur during the transition to a new cultural environment. Accumulating evidence 

showed that immigrants change their diet and experience various psychological 

problems after immigration, which may also be related to their acculturation status. 

The number of international students is continually increasing in the United States and 

more than 50% of them are from Asian countries. However, there is a lack of research 

describing both diet and psychological health and examining their association with 

acculturation level among Asian international students. 

Aims: The primary aim of this study was to describe the dietary nutrient intakes and 

psychological health status of Asian international students at the University of 

Delaware after their immigration to the U.S. The secondary aim was to investigate the 

association between their acculturation level and dietary nutrient intakes and 

psychological health.  

Methods: This study was an online survey administered through Qualtrics®.  It 

included a total of 70 questions from demographic questionnaire, dietary screener 

questionnaire (DSQ), Asian American Multidimensional Acculturation Scale 

(AAMAS) and Kessler 6 (psychological screener). Recruitment emails were sent out 

to all Asian international students currently enrolled at the University of Delaware. A 

total of 172 students (out of 1,143) completed the survey with intact data from these 

questionnaires. Linear regression models were fit to examine the association between 

normally distributed diet and acculturation data and demographic characteristics. Beta 



 x 

and 95% CI were reported. For non-normally distributed diet and acculturation data, 

non-parametric Kruskal-Wallis was performed and median and interquartile range 

were presented.  

Results: As the length of U.S. residence increased, the overall acculturation level to 

American culture (Beta 0.02; 95% CI: 0.004, 0.036) and maintenance of original 

culture (Beta 0.006; 95% CI 0.002, 0.009) both increased. About 22.8% of this study 

population are bicultural. When comparing with male, female consumed significantly 

lower calcium (Beta -0.1; 95% CI -0.2, 0.0), added sugar (Beta -0.3; 95% CI -0.5, -

0.2), fiber (p=0.03) and sugar sweetened beverages (p<0.01). Calcium and diary 

consumption were significantly higher among Indian students than those from China 

and South Korea. Although non statistically significant, female were still 1.2 times 

more likely to have non-specific psychological distress (SPD) than male (OR 2.2; 95% 

CI 0.9, 5.2); and students from other Asian countries (OR 1.6; 95% CI 0.5, 5.7) were 

60% more likely and those from South Korea (OR 0.7; 95% CI 0.1, 5.7) were 30% 

less likely to have SPD than Chinese students. 

No significant association between acculturation and nutrient intakes was 

reported, and this association did not differ between male versus female or between 

Chinese versus Indian students. Although non-significant, people who were more 

acculturated to American culture had lower Kessler 6 score (Beta -0.04; 95% CI -0.3, 

0.2), whereas those showed higher attachment to original culture had higher Kessler 6 

score (Beta 1.1; 95% CI -0.3, 2.4). The percentage of having SPD was highest among 

individuals with assimilation status (17.8%), followed by separation (17.0%), 

integration (15.4%) and marginalization (12.5%). Moreover, both American language 

adoption (Beta -1.1; 95% CI -2.0, -0.1) and original language maintenance (Beta -1.5; 



 xi 

95% CI -2.6, -0.3) were negatively associated with score on Kessler 6, that is, the 

higher host culture language acquirement and original language maintenance, the 

better performance on Kessler 6. 

Conclusion: No significant association between diet and acculturation level was 

observed in this current study population. Future studies using a larger sample 

population with longer U.S. residence is warranted to further investigate their 

association. The psychological health status could be affected not only by the contact 

with host and original culture, but also by the academic environment where lots of 

pressure originate. Moreover, in the efforts to improve psychological health of Asian 

internationals students, challenges specific to this population such as the language 

barrier should be addressed, especially for Chinese students.  
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Chapter 1 

INTRODUCTION  

Acculturation is generally defined as the changes in behavior and values that 

occur during the first-hand continuous contact with a new cultural environment.1 It 

includes different degrees of maintenance of original culture and contact and 

participation in new culture.2 Accumulating evidence show that immigrants 

experience changes in food consumption and dietary patterns accompanied with the 

acculturation process.3-5 A recent study of Chinese American females provides 

longitudinal evidence that acculturation increases with length of U.S. residence and is 

significantly associated increased energy density of the diet, percent of energy from fat 

and sugar intake.4 Asia-born college students in Florida were found to consume 

significantly more fats/sweets, dairy products, and fruits and fewer meats/meat 

alternatives and vegetables after their immigration to the U.S.5  

Immigrants also reported to experience various psychological problems after 

immigration to a totally new cultural environment. Berry and his colleagues concluded 

that high acculturation to host cultures is associated with positive health outcomes and 

low acculturation is associated with negative health outcomes.6 However, conflicting 

findings exist regarding acculturation statuses and its relation to immigrants’ 

psychological health. Differed findings may result from the different measures of 

acculturation: bidimensional measurement, which reviews culture maintenance and 

adoption as bipolar opposites;7 and unidimensional measurement, which describes 

culture maintenance and adoption as two independent process. A major critique of the 
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unidimensional model was its failure to take into account the possibility that an 

individual could highly adhere to both the origin and host cultures. Thus, updated 

information regarding the association between psychological health and acculturation 

level measured by bidimensional model is needed. 

International study is gaining popularity in recent years. According to the 

Academic Cooperation Association, an estimated 886,052 foreign students came to the 

U.S. for education purposes in the 2013/2014 school year. Students from China, India, 

and South Korea make up of about 50% of all international students.8 The number of 

international students is also rapidly increasing at the University of Delaware (UD). 

Currently, approximately 3,484 international students are at the UD with students from 

China accounting for 47% of the total number of international students.  These 

international students play an important part in U.S. higher education not only because 

of their substantial contribution to U.S. economy but also because their academic 

efforts and abilities to conduct research in key fields of science and technology. 

However, as a special immigrant group, international students were found to 

experience depression, anxiety and identity confusion9 due to the challenges they need 

to cope with after transition to a new environment, including language barrier, cultural 

differences, academic and financial difficulties.10-12  

Therefore, a study focuses on the diet and psychological health of international 

students during the process of acculturation is both imperative and important. 
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Chapter 2 

LITERATURE REVIEW 

2.1 Acculturation Theory  

Redfield, Linton, and Herskovits13 defined acculturation as the process of 

cultural changes that occur when individuals from different cultural backgrounds 

come into “continuous, first-hand contact with each other”. In other words, 

acculturation is the acculturative changes an individual makes to accommodate in 

response to the host culture.14 Three interrelated aspects of adjustments are identified: 

a) psychological changes such as experiencing depression or anxiety due to the lack of 

cultural identity; (b) sociocultural changes such as linguistic and academic adjustment, 

and interacting with people from different cultural backgrounds; (c) economic 

adaption such as different living and food expenses.15 Overall, two different models of 

acculturation involving cultural maintenance and adoption have been built: 

unidimensional and bidimensional. A unidimensional model describes cultural 

maintenance and adoption as bipolar opposites. That is, an individual can either adopt 

host-culture behaviors and values or maintain the corresponding attributes from their 

culture of origin. The unidimensional model incorrectly “assume increments of 

involvement in the American host society culture necessarily entail corresponding 

decrements of engagement from the immigrant’s traditional culture”.16 A major 

critique of the unidimensional model was its failure to represent biculturalism, that is, 

the high adherence to both native and host cultures. Accordingly, a bicultural person is 

defined as an individual who “has extensive socialization and life experiences and 
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participates actively in two or more cultures”.17 Therefore, individuals may maintain 

the features of their own culture and absorb the new attributes of the host culture 

simultaneously. Unlike unidimensional model, the bidimensional model treats cultural 

maintenance and adoption as two distinct dimensions, each represents the 

acculturation to native and host cultures independently. Thus, it permits accurate 

determination of the extent to which individuals may acculturate to the host culture 

and to the culture of origin.18  

As the earliest attempt to explain the acculturation variations within Asian 

Americans, Sue and Sue19 proposed that individuals could be categorized into three 

types based on the degree to which they attach the original group and dominant group: 

traditional, Asian American type and marginal. Similarly, Berry and his colleagues20 

proposed four basic statuses that represent various levels of the combination of 

cultural maintenance and participation and adoption: integration, assimilation, 

separation, and marginalization. Integration encompasses maintenance of one’s 

original culture while participating in the activities of the new culture. This type of 

status is also referred to biculturalism and is similar to Sue and Sue’s19 “Asian 

American” type. Individuals with this attitude are believed to be cognitively flexible 

and be able to live creatively in both original and host cultures.21 Assimilation refers to 

a relatively low maintenance of original culture but high adoption of beliefs and 

behaviors from the host culture. Individuals with this attitude usually have a 

preference of absorbing the host culture over maintaining the original culture. 

Opposite to assimilation, separation is described as the high maintenance of heritage 

culture but low identification with the new culture and people in this status shows no 
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interest in the contact with other groups. Accordingly, marginalization depicts the 

situation in which people has low contact with both the original and host cultures.  

A lot of acculturation measurements have been developed based on either 

unidimensional framework or bidimensional framework. In a recent overview of 

acculturation measurements, Celenk and Van de Vijver22 analyzed the item contents of 

50 instruments, and concluded that the majority of the instruments measured 

acculturation behaviors (86.3%), which refers to actual acts regarding language use 

and food choice. Assumed to be mostly related to acculturation outcomes, cultural 

behaviors have been an important area of acculturation studies. 

2.2 Acculturation and Diet 

Dietary factors have been implicated to be associated with the cause and 

prevention of many diseases such as coronary heart diseases, cancer, hypertension and 

type 2 diabetes.23-26 Thus, making the consumption of a healthy, nutritionally balanced 

diet essential for normal human body functions. Dietary guidelines of many countries 

recommend people to make healthier diet choices by consuming lots of fruits and 

vegetables, eating more fish (including oily fish) and less salt and do not skip 

breakfast.27 The dietary guidelines for Americans (2010) encourage people to build a 

nutrient-balanced, healthy plate with suggestions include: make half of the plate fruits 

and vegetables; drink skim or 1% milk; choose whole-grain foods; and vary the 

protein food choices (seafood, beans).28  

However, some undesirable changes in food consumptions and dietary pattern 

have been reported among different immigrant groups along with their transition to a 

new cultural environment. For instance, highly acculturated Hispanics were reported 

to consume fewer servings of fruits and vegetables per day than less acculturated 
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Hispanics, but their fruits and vegetables consumption is still higher than non-

Hispanic whites. Moreover, fat intakes were slightly higher, though not statistically 

significant, among highly acculturated Hispanics compared with low-acculturated 

Hispanics.29 Pakistani and Sri-Lanka immigrants in Norway30 were found to reduce 

their meal frequency to conform to host country’s norms. South Asian immigrants in 

Canada increased their fruits and vegetables consumption, but also increased the 

consumption of convenient foods, sugar-sweetened beverages and read meat and the 

frequency of dining out31.  

The transition from high school to college play an important role in the 

development of a healthy lifestyle and dietary habits based on the fact that most 

students will primarily be responsible for their food choices/preparation and live 

independently for the first time32, 33. And unhealthy lifestyle and eating habits that 

were adopted during this period may exert a substantial influence on health in adult 

life.34-36 As for international students, going abroad and being in a total new living and 

study environment may also have various impacts on their diet and nutrient intakes. 

An increase in the consumption of high calorie American food items and a gradual 

shift in the dietary patterns towards the American diet was observed among the 

international students at the Virginia Tech. 37 Greek students in Glasgow, Scotland 

consumed less fresh fruits, meat and cheese and more snacks than their domestic 

counterparts; and were unable to maintain their traditional Mediterranean diet, a diet 

that is known to promote health and prevent disease, after leaving their home 

country.38 Altered food consumption were also reported among Asian students who 

consumed significantly more fats/sweets, dairy products, and fruits and less 

meats/meat alternatives and vegetables after they had lived in America for an average 
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of 25 months. Moreover, 62% of the respondents experienced weight gains about 5 lbs. 

The underlying factors included no time to prepare and unavailability of traditional 

foods, and ethnic foods being more expensive in the United States.5 

2.3 Acculturation and Psychological Health 

Psychological health has been widely examined in the investigations of 

acculturation as an outcome variable which includes but not limited to attitudes toward 

professional mental health counseling 39, 40, psychological distress41, depressive 

symptoms42, 43, and subjective well-being44. Moreover, Berry and his colleagues6 

found individuals with integration attitudes experience minimal stress, and those in the 

assimilation status are intermediately stressed. In contrast, those who with the 

separated status are stressed and those who feel marginal in a new cultural 

environment tend to be highly stressed. When acculturation is measured by cognitive 

and behavioral items (e.g., language, food, accommodation and friendship), integrated 

Chinese students in Australia showed higher levels of subjective well-being compared 

to their peers who are assimilated, separated or marginalized.44 Similarly, aimed at 

synthesizing and summarizing the direction and magnitude of the relationship between 

acculturation and depression among the Asian American population living in North 

America, Gupta et al.45 ran a meta-analysis includes 38 studies (32 examined 

acculturation to American culture; 15 examined orientation to Asian culture; 9 

examined both) that investigated depression as a specific psychological outcome. 

Electronic databases such as PsychInfo, Medline, Academic Search Premier, and 

ProQuest Digital Dissertations were searched and words like Asia, Acculturation, and 

well-being were included as key terms. They found a negative, statistically significant 

relationship between the acculturation degree and depression level (higher 
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acculturation is associated with less depression) when acculturation is measured as 

orientation to the U.S. culture; When acculturation is measured as orientation to the 

original culture, a negative, non-significant relationship was also observed. However, 

it should be noted that most of the studies included in this meta-analysis only 

measured the acculturation to either of the two cultures and were reviewing 

acculturation as a unidimensional process instead of a bidimensional process. As being 

pointed out by the researcher, the complexity of the relation between acculturation and 

psychological health may have been better examined using multidimensional measures 

of acculturation strategies.  

Gender-related difference in the association between acculturation and 

psychological outcomes was also reported. A secondary analysis with data from the 

2008 British Columbia Adolescent Health Survey (BC AHS) showed that 

acculturation level as measured by length of residence in Canada was associated with 

five times higher odds of emotional distress among Southeast Asian young women. 

Among young men, however, there was no difference in the experience of distress in 

terms of acculturation level.42 Again, acculturation was measured by unidimensional 

model including three simple questions: foreign-born status; language other than 

English spoken at home most of the time; and length of residence in Canada. 

Furthermore, acculturation levels and its related mental health symptoms were also 

reported among different immigrant groups. Among three groups of immigrants in a 

mental health care of Netherland, Turkish migrants showed most original culture 

maintenance followed by Moroccan migrants, while Surinamese migrant showed 

participation tendency in Dutch society. When put the three migrant groups together, a 

lower mental health symptom level (somatization, depression and anxiety) was 



 

 9 

reported among those with higher degree of acculturation to the host culture and a 

higher symptom level was found among those with more preservation of traditional 

culture.  Additionally, this relationship holds for Moroccan and Turkish immigrants, 

while none appeared for Surinamese migrants.46 

2.4 Study Abroad and Related Challenges 

International study is becoming increasingly prevalent worldwide and the 

United States has traditionally been a major attraction for international students 

because it is generally perceived as a great source of advanced education and 

technology.47 It is estimated that the number of international students at colleges and 

universities in the United States increased by 72 percent comparing with year 2000 to 

886,052 students in the 2013/14 academic year. Students from the top three 

countries—China, India, and South Korea—now represent approximately 50 percent 

of the total enrollment of international students in the United States. Being the biggest 

contributor, Chinese student enrollments increased to more than 274,000, now making 

up 31 percent of all international students in the United States. According to the U.S. 

Department of Commerce, international students’ spending in all 50 states contributed 

more than $27 billion to the U.S. economy in 2013. Moreover, students from around 

the world also contribute to America's scientific and technical research and bring 

international perspectives into U.S. classrooms, providing an opportunity to recruit 

highly-qualified graduates with skills, and often help to build up longer-term business 

relationships and bring economic benefits.8 For international students, going abroad to 

study is a valuable opportunity to broad their visions, fulfill their personal dreams, 

even a big step toward a totally different life. However, transition to a new 

environment may be challenging for this specific population. Although all college and 
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university students encounter problems in a new educational and social environment, 

such as managing their lives independently for the first time, making new friends and 

adjusting to new schedules.11 International students, however, have to cope with 

challenges that are unique to them due to the demands for cultural adjustment,48 that is, 

language barrier, loneliness, family expectations, culture shock, financial difficulties 

and racial discrimination.12 The most significant, prevalent challenge for most 

international students is probably the language barrier, which seriously weakens their 

ability to understand lecture contents, to take notes, to express their opinions and ask 

questions on class, and even to finish assignments.49 Another source of stress is 

financial difficulties, which is the most concern for international students and the 

general assumption that all international students are wealthy is erroneous. Unlike 

native students, off-campus employment is referred to as illegal by immigration 

regulations and federal financial aid is also unavailable to non-residents.50 Thus, their 

monetary problems are more difficult to resolve and most of them have to rely on the 

parents to pay the high tuitions. The support from their families and their expectations 

also render international students high pressure since some of them simply assume 

international students are supposed to achieve high academic standards.51 Because of 

the need for coping all these challenges, international students are at greater risk for 

various psychological problems. And it is more difficult for Asian international 

students and especially Chinese students to adjust to the U.S. compared with European 

international students due to the more cultural differences they may experience.52 

Therefore, it is necessary to take a look at the psychological health of this particular 

population in the transition process and to investigate its relation to other factors. 
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Chapter 3 

SPECIFIC AIMS 

3.1 Statement of the Research Problem 

The transition to a new environment may result in various changes in dietary 

intakes and psychological outcomes among immigrant groups. With a total of 886,052 

foreign students came to the U.S. for education purposes in the 2013/2014 school year, 

students from China, India, and South Korea make up of about 50 percent of all 

international students. Therefore, it is important to investigate the dietary intakes and 

general psychological health of this population-specifically Asian international 

students after their immigration to the U.S. A comprehensive analysis of acculturation, 

dietary intakes and psychological health may lead to a greater understanding of their 

health status and provide a foundation for developing health care strategies for this 

population. 

3.2 Specific Aims 

The primary aim of this study was to describe the dietary nutrient intakes and 

psychological health status of Asian international students at the University of 

Delaware after their immigration to the U.S. The secondary aim was to investigate 

whether their dietary nutrient intake and psychological health was associated with 

their acculturation level to the American culture or to the original culture. 
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Chapter 4 

METHODS 

4.1 Study Design 

This study was approved by the institutional review board at the University of 

Delaware. It is an online survey distributed through Qualtrics® survey software which 

allows researcher to set up and design their own survey and distribute survey to 

participants through email. A total of 70 questions from demographic questionnaire, 

dietary screener questionnaire (DSQ), Asian American Multidimensional 

Acculturation Scale (AAMAS) and Kessler 6 were utilized for data collection. For this 

current study, the email list that contains email addresses of all Asian international 

students (aged 18 years or older) currently enrolled at the University of Delaware was 

obtained from the Office for International Students and Scholars. All the email 

addresses were uploaded as a panel to Qualtrics® for survey distribution purpose by a 

third party from the Department of Behavioral Health and Nutrition. Then it was sent 

out to target population by the same person on February 23rd and a reminding email 

was sent out on March 3rd. This online survey was activated and open to responses 

collection for a total of two weeks from February 23rd to March 8th. After data 

collection completed, three winners were drawn and given the gift card valued $100 

each by a third party form the department. Neither the principal investigator nor the 

advisor had the access to the email addresses during the whole study process. 
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4.2 Study Tools 

4.2.1 Demographic Questionnaire 

The purpose of this questionnaire is to collect background information such as 

age, gender, current education level, country of origin, length of residence in the U.S. 

(in months) and monthly food expenses. The participants were also asked to indicate 

whether they gained weight after their arrival in the U.S. If yes is chosen, they also 

need to indicate how much weight (in lbs.) they gained. 

4.2.2 Dietary Screener Questionnaire 

The DSQ is a short dietary assessment instrument developed by the Risk 

Factor Monitoring and Methods Branch of National Cancer Institute. It is developed 

given the circumstances when assessment of the total diet is not required or when time 

is constrained and it can be used for characterizing a population’s median intakes or 

examining interrelationships between diet and other variables.  

The 26-item DSQ asks about the frequency of consumption in the past month 

of selected foods and drinks and captures intakes of fruits and vegetables, 

dairy/calcium, added sugars, whole grains/fiber, red meat, and processed meat. 

Example questions include, “During the past month, did you eat any hot or cold 

cereals?” “During the past month, how often do you hot or cold cereal?” Responses 

could be reported as times per day, times per week or times per month. First of all, the 

frequency responses are converted to a common unit of time, i.e. times per day in this 

case. The weekly and monthly frequencies were converted to daily frequency by 

dividing them by 7 and 30, respectively. DSQ scoring algorithms were developed by 

the NCI research team to convert screener responses to estimates of individual dietary 

intake for fruits and vegetables (cup equivalents), dairy (cup equivalents), added 
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sugars (tsp), whole grains (ounce equivalents), fiber (g), and calcium (mg) using the 

What We Eat in America 24-hour dietary recall data from the 2003-2006 NHANES. 

The definition of portion size estimation for each dietary factor can be found in Table 

1.  

The intakes of each dietary factor were calculated based on several food items 

as shown in Table 2. For example, the intakes of fruits and vegetables were calculated 

from the consumption of fruit, fruit juice, salad, fried potatoes, other potatoes, dried 

beans, other vegetables, tomato sauce, salsa and pizza. The exposure sugar-sweetened 

beverages is defined in the Dietary Guidelines for Americans, 2010 as: "Liquids that 

are sweetened with various forms of sugars that add calories. These beverages include, 

but are not limited to, soda, fruitades and fruit drinks, and sports and energy drinks." 

For our analyses, we defined this exposure as including the above types of drinks plus 

coffees and teas when sweetened with sugar. 

The web-based demonstration of DSQ is publicly available online and the link 

is http://appliedresearch.cancer.gov/nhanes/dietscreen/questionnaires.html. 

4.2.3 Asian American Multidimensional Acculturation Scale (AAMAS) 

Largely adapted from the Suinn–Lew Asian Self-Identity Acculturation Scale 

(SL-ASIA), AAMAS is a multidimensional measurement of acculturation with four 

construct domain: cultural identity, language, cultural knowledge and food 

consumption. AAMAS was developed based on three principles. The first was that 

AAMAS was orthogonal and be able to distinguish between the dimensions of 

acculturation to host culture and Asian culture of origin. The second principle guiding 

the development of AAMAS was the ease of use with multiple Asian ethnic groups. 

Unlike other acculturation measures that are ethnic specific, AAMAS use the phrase 

http://appliedresearch.cancer.gov/nhanes/dietscreen/questionnaires.html
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“culture of origin” to allow the participants to indicate his or her culture without 

listing each ethnic group individually. The third guiding principle is that AAMAS 

takes into consideration of the existence of pan-ethnicity among Asian Americans, 

which is becoming common given the fact that Asian Americans are increasingly 

marrying interethnically among Asian American group.18  

AAMAS consists of 15 items to measure the acculturation of Asian American 

to one’s Asian culture-of-origin, other Asian American cultures and the European 

American culture. Therefore, it comprises three subscales: Culture of Origin 

(AAMAS-CO), Other Asian American Cultures (AAMAS-AA), and European 

American Culture (AAMAS-EA). Respondents rate on a 6-point Likert scale (1=not 

very much; 6=very much) the extent to which they participate in a particular culture in 

regard to each of the three cultural groups. The score on each domain is the average of 

the sum of each item within each domain and the score on each subscale is based on 

the sum of the score on each domain. We only used AAMAS-CO and AAMAS-EA in 

this current study based on our study population and study aims. Sample items in the 

AAMAS include, “How well do you speak the language of ….,” “How often do you 

eat the food of …,” “How much do you practice the traditions and keep the holidays 

of …,” and “How much do you interact and associate with people from…” 

 In terms of reliability, Chung et al.18 reported coefficient alphas ranging from 

0.76 to 0.91 for the three subscales across three studies. In addition, a 2-week test–

retest coefficient stability was computed and coefficients was 0.89 for AAMAS-CO, 

0.75 for AAMAS-AA, and 0.78 for AAMAS-EA. In terms of validity, criterion-

related, concurrent, and divergent validity was reported for the three subscale scores 

based on comparisons with measures of cultural identity, acculturation, generation 
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status, intergenerational conflict, and self-esteem. Kim et al.41 also reported coefficient 

alphas of 0.90 and 0.91 for the AAMAS-CO and the AAMAS-EA, respectively. 

4.2.4 Kessler 6 

The Kessler 6 (K6) is widely used as a standardized and validated measure of 

non-specific psychological distress (SPD). K6 scale was developed with support from 

the U.S. government's National Center for Health Statistics for use in the redesigned 

U.S. National Health Interview Survey (NHIS). The scales were designed to be 

sensitive around the threshold for the clinically significant range of the distribution of 

nonspecific distress in an effort to maximize the ability to discriminate cases of serious 

mental illness from non-cases.53 The K6 is now utilized in the core of the NHIS, in the 

annual National Household Survey on Drug Abuse and in the Behavioral Risk Factor 

Surveillance System administered by 26 states, the District of Columbia and Puerto 

Rico. 

Participants were asked to indicate how frequently they experienced symptoms 

of psychological distress (e.g., nervous, hopeless) during the past 30 days. Responses 

are recorded using a 5-category Likert scale (1 none of the time; 2 a little of the time; 

3 some of the time; 4 most of the time; 5 all of the time). The optimal cut point is 6-18 

versus 19+. Therefore, a score of less than 19 is indicative of the absence of SPD and 

a score of 19 or more is indicative of the presence of SPD.  

According to the National Comorbidity Survey, K6 are being validated in 

primary care clinics, community mental health centers, and social welfare offices. In 

the US, a number of studies are using the K6 in studies of minority samples. Scale 

properties are reported to be stable in minority sub-samples of the large surveys. 
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4.3 Statistical Analysis 

4.3.1 Acculturation 

Most of the scores on acculturation scale are normally distributed except 

AAMAS-CO and its language and food consumption domains. Therefore, they were 

natural logarithmically transformed and reflected when appropriate in order to 

approximate a more normal distribution. Then, linear regression models were fit to 

examine the association between demographic characteristics such as the length of 

U.S. residence and country of origin (where are you from) and normally distributed 

acculturation scores. Beta and 95% confidence interval (CI) were reported. And the 

between group difference within country of origin category was examined using China 

as the reference group. The association between those demographic characteristics and 

non-normally distributed acculturation score was investigated using non-parametric 

method of Kruskal-Wallis. Median and interquartile range for the acculturation score 

was reported.  

Additionally, in order to identify the possible impact of acculturation status 

according to Berry’s theory6, a median split was applied to AAMAS-EA and 

AAMAS-CO, that is, orientation toward the culture of origin (OC; median=21) versus 

orientation towards the American culture (EA; median=15). And the overall 

acculturation status was further categorized into four category: marginalization (EA 

and CO<median); separation (CO≥ median and EA<median); assimilation 

(CO<median and EA≥ median); integration (CO≥ median and EA≥ median). The 

percentage of participants within each category was presented in histogram. 
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4.3.2 Dietary Nutrient Intake 

Daily intake of eight dietary factors was reported using basic descriptive 

statistics. Data that were not normally distributed are presented as median and 

interquartile range and they were natural logarithmically transformed to approximate a 

normal distribution. The associations between demographic characteristics and 

normally distributed nutrient intake data were examined by linear regression models; 

and its associations with non-normally distributed nutrient intake data were examined 

by Kruskal-Wallis. 

4.3.3 Psychological Health 

Based on the total score on Kessler 6, psychological health status was 

categorized into having no SPD (6-18) and having SPD (≥19). The number and 

percentage of participants with or without SPD within each categorical demographic 

characteristic (education level, gender, monthly food expenses and country of origin) 

were reported. The odds ratio (OR) and the 95% CI was also presented. 

4.3.4 Acculturation and Diet 

Linear regressions were fit to examine the changes of dietary intakes 

(dependent variable) along with changes of acculturation level (AAMAS-EA or 

AAMAS-CO) and three different models were created. In model 1, only acculturation 

level was included as independent variable. In model 2, gender and the interaction 

between gender and acculturation level (gender*acculturation) were also included as 

independent variables. Therefore, whether the association between dietary intakes and 

acculturation level differed across gender was examined. Similarly, the association 

between dietary intakes and acculturation level across different countries (China vs 

India) was examined in model 3 by adding country and the interaction between 
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country and acculturation level (country*acculturation) to independent variables. Beta 

and 95% CI were reported. The changes in intake of non-normally distributed nutrient 

along with acculturation level only (model 1) were examined by Kruskal-Wallis, with 

median and interquartile range reported. All three models were multivariable adjusted. 

4.3.5 Acculturation and Psychological Health 

Multiple linear regression model adjusted for covariates (e.g. age, gender, 

length of U.S. residence and country of origin) was fit to examine the changes in 

scores on Kessler 6 along with the acculturation to American culture or original 

culture. Beta and 95% CI were reported.  

The percentage of having SPD within each category of overall acculturation 

status was also presented in histogram. 

All analyses were performed using SPSS Pro V22.0. Statistical significance 

was set at p<0.05. 
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Chapter 5 

RESULTS 

5.1 Subjects 

A total of 1,143 emails were sent out and 210 surveys were submitted. 36 of 

them were excluded because of missing responses to the diet, acculturation or K6 

questionnaires and 2 were excluded due to missing demographic information. 

Therefore, a total of 172 participants with intact demographic, diet, acculturation and 

psychological health information were included in this analysis. 

5.2 Demographics 

Results of demographic information are presented in Table 3. Subjects were 

exclusively Asian international students currently enrolled at the University of 

Delaware and 45.9% of them are master students and 54.1% are Ph.D. students. The 

majority of the participants are from China (60.7%) and India (22%). 85 (49.1%) of 

them are male and 88 (50.9%) of them are female, with an average age of 26.3 years 

and an average U.S. residence of 29.2 months. The weight gain was not normally 

distributed, therefore, median was reported. 55.2% of them reported weight gain with 

a median of 10.0 lbs. since their arrival to the U.S. and 4 (2.3%) of them had a weight 

gain of more than 30 lbs. The median rate for weight gain is 0.4 lbs per month after 

their arrival. In terms of monthly food expenses, 42.2% of them reported of $200-300, 

32.4% of $300-400 and 11.6% of more than $400. 
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5.3 Changes in Acculturation with Demographic Characteristics 

Table 4 describes the changes in AAMAS score with the length of U.S. 

residence and different countries of origin in our sample. Overall, acculturation to 

American culture was positively associated with the length of U.S. residence (p=0.02). 

With a 10 months increase in the length of U.S. residence, there was a 1.2 (Beta 0.02; 

95% CI: 0.004, 0.036) increase in level of acculturation to American culture, as 

indicated by the increased score on AAMAS-EA. In terms of acculturation to original 

culture, increasing length of U.S. residence was also accompanied by a small, but 

statistically significant (p<0.01) increase in the score on AAMAS-CO (Beta 0.006; 95% 

CI 0.002, 0.009). When look at each of the four domains within each subscale, 

significant association was still observed. As length of U.S. residence increased, 

adoption to both American language (Beta 0.008; 95% CI 0.003, 0.013) and cultural 

knowledge (Beta 0.008; 95% CI 0.002, 0.013) also increased. However, American 

cultural identity was not affected by the residence length in the U.S. Concurrently, 

there was a very small but significant decrease in the maintenance in original cultural 

identity (Beta -0.005; 95% CI -0.009, -0.001) and original cultural knowledge (Beta -

0.006; 95% CI -0.01, -0.001). More importantly, we observed a small increase in 

American food adoption (Beta 0.003; 95% CI -0.004, 0.009) and a significant increase 

in the original food consumption as the length of U.S. residence increased (Beta 0.003; 

95% CI 0.001, 0.005).  

Participants from different countries also showed different acculturation level. 

When comparing with Chinese students, those come from South Korea and India had 

a significantly higher acculturation level to American culture (Beta 2.2, 95% CI 0.2, 

4.2; Beta 2.2, 95% CI 1.2, 3.2, respectively) and to its language (Beta 0.6, 95% CI 

0.08, 1.2; Beta 1.0, 95% CI 0.7, 1.3, respectively). Indian students also had a 
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significantly higher adoption to American food and South Korean had a significantly 

higher maintenance to original culture.  

We also compared each two of the four country groups and found that there 

was no difference in the general acculturation level to American culture, to American 

food and the maintenance of original culture between students from South Korea and 

India. Chinese students showed the lowest American language adoption but there was 

no difference in the original language maintenance among these groups (Chi-Square 

6.4; P=0.09).  

Figure 1 showed the percentage of participants within each acculturation 

status. 27.5% of them were separated and 26.3% of them were assimilated. 22.8% of 

them showed bicultural potential (integrated) and 23.4% were marginalized. 

5.4 Dietary Nutrient Intake by Demographic Characteristics 

The estimates of daily dietary nutrient intake and their association with some 

demographic characteristics was presented in Table 5. For instance, the median of 

daily fiber intake is 15.5 g; calcium 857.3 mg; added sugar 13.4 tsp; fruits and 

vegetables 2.6 cup equivalents. Among all these nutrient groups, only added sugar 

consumption was negatively associated with the length of U.S. residence (Beta -0.005; 

95% CI -0.008, -0.001). Compared to male, female consumed significantly lower 

calcium (Beta -0.1; 95% CI -0.2, 0.0), added sugar (Beta -0.3; 95% CI -0.5, -0.2), fiber 

(p=0.03) and sugar sweetened beverages (p<0.01). Among all the participants grouped 

by their country of origin, there was no difference in the consumption of added sugar, 

wholegrains, fruits and vegetables (with or without French fries), fiber (p=0.68), diary 

(p=0.26) and sugar sweetened beverages (p=0.64). Calcium and diary consumption 
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were significantly higher among Indian students than those from China and South 

Korea but were similar between Indian students and those from other Asian countries.  

No education level related differences in nutrient intakes were observed. 

5.5 Psychological Health 

Table 6 showed the risk of having SPD by categorical demographic 

characteristics. Overall, there was no significant association between the risk for SPD 

and education level, gender, monthly food expenses and country of origin. However, it 

should be noted that female were 1.2 times more likely to have SPD than male (OR 

2.2; 95% CI 0.9, 5.2). Compared with those with only $100-200 food expenses per 

month, those spent about $200-300 and $300-400 were 20% (OR 0.8; 95% CI 0.3, 2.7) 

and 60% (OR 0.4; 95% CI 0.1, 1.4) less likely to have SPD, respectively. Moreover, 

when using China as the reference group, participants from other Asian countries (OR 

1.6; 95% CI 0.5, 5.7) were 60% more likely and those from South Korea (OR 0.7; 95% 

CI 0.1, 5.7) were 30% less likely to have SPD. 

5.6 Dietary Nutrient Intake and Acculturation 

The association between dietary nutrient intakes and AAMAS-EA or AAMAS-

CO was presented in Table 7. We did not find any statistically significant association 

between intakes of eight nutrient groups and acculturation to American culture or 

maintenance of original culture. But with the increasing acculturation to American 

culture, there was a small increase in the consumption of added sugar (Beta 0.01; 95% 

CI -0.02, 0.04) and whole grains (Beta 0.06; 95% CI -0.02, 0.1), which decreased 

concurrently with the increasing maintenance of original culture (Beta -0.002; 95% CI 

-0.04, 0.04 and Beta -0.06; 95% CI -0.15, 0.04, respectively). After including gender 
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and country and their interaction with acculturation in model 2 and model 3, this 

association did not change, that is, there is no significant difference in the association 

between dietary nutrient intakes and AAMAS-EA or AAMAS-CO in male versus 

female or in Chinese students versus Indian students. 

5.7 Psychological Health and Acculturation 

The association between participants’ acculturation level and their 

psychological health measured by Kessler 6 was presented in Table 8. Although no 

significant association between the acculturation level and score on Kessler 6 was 

observed, people who were more acculturated to American culture had lower Kessler 

6 score (Beta -0.04; 95% CI -0.3, 0.2), indicating better psychological health status. 

Whereas those showed higher attachment to original culture had higher Kessler 6 

score (Beta 1.1; 95% CI -0.3, 2.4), which means unfavorable psychological health 

status. When look at each domain within each subscale, we found than both the 

adoption to American language and the maintenance of original language are 

negatively associated with Kessler 6. With one point increment in American language 

acquirement, the score on Kessler 6 decreased about 1(Beta -1.1; 95% CI -2.0, -0.1); 

and with one point increment in original language maintenance, the score on Kessler 6 

decreased about 1.5 (Beta -1.5; 95% CI -2.6, -0.3). 

When splitting the study population into four acculturation statuses, the 

percentage of participants having SPD for the four categories of overall acculturation 

status was presented in Figure 2. 
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Chapter 6 

DISCUSSION 

6.1 Acculturation 

Utilizing a multidimensional acculturation scale with four specific domains, 

we found a significantly positive association between the acculturation to American 

culture and the length of U.S. residence; With a 10 months increase in the length of 

U.S. residence, there was a 1.2 (Beta 0.02; 95% CI: 0.004, 0.036) increase in level of 

acculturation to American culture. This was consistent with previous study by Tseng 

et al.4 which reported that increasing length of U.S. residence was associated with a 

small (about 1 %/year) but significant increase in acculturation score (p<0.01). 

Additionally, we observed that a 10 months increase in length of U.S. residence was 

also accompanied by a 1.1 increase in the overall maintenance of original culture 

(Beta 0.006; 95% CI 0.002, 0.009). Furthermore, we found a trend toward bicultural 

food consumption among our study population, with an increase in original food 

consumption (Beta 0.003; 95% CI 0.001, 0.005) and American food consumption 

(Beta 0.003; 95% CI -0.004, 0.009) as they stay longer in America. This bicultural 

food consumption potential reflects dietary acculturation, which aligns with the 

findings of other studies on Filipino Americans53, 54, Korean Americans55, Thais56, 

Chinese Americans and Chinese Canadians57.   

We also compared the acculturation level between different original country 

groups. Students come from South Korea and India showed both relatively higher 

level of acculturation to American culture and maintenance of original culture and 
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their acculturation level to American culture (Beta 2.2, 95% CI 0.2, 4.2; Beta 2.2, 95% 

CI 1.2, 3.2, respectively) is significantly higher than those from China but this did not 

differ between South Korea and India. Chinese students showed the lowest American 

language adoption which indicated that Chinese students had more difficulty to 

acculturate to the U.S. than other international students.12 Similar to previous study31, 

we did not find gender-related difference in the overall acculturation to American 

culture, maintenance of original culture and food consumption in both America and 

original country. However, female showed higher level of adoption to American 

language and cultural knowledge than male, and the difference approached statistical 

significance (p=0.07, p=0.06, respectively).  

Consistent with Berry’s theory20 of four acculturation statuses-integration, 

assimilation, separation, and marginalization, we found that 22.8% of our study 

population showed bicultural potential (integration), 23.4% had low contact to both 

American and original culture (marginalization), 27.5% of them were separated and 

26.3% of them are assimilated. 

6.2 Acculturation and Diet 

Previous studies observed that immigrants increased their consumption of fats, 

diary, meat5 and foods high in energy density4 after immigration. In this current study, 

however, the only significant change in nutrient intake along with the U.S. residence 

was added sugar (Beta -0.005; 95% CI -0.008, -0.001). We also investigated gender 

and country-related difference in nutrient intakes. Compared to male, female 

consumed significantly lower calcium (Beta -0.1; 95% CI -0.2, 0.0), added sugar (Beta 

-0.3; 95% CI -0.5, -0.2), fiber (p=0.03) and sugar sweetened beverages (p<0.01). 

Calcium and diary consumption were significantly higher among Indian students than 
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those from China and South Korea. Even though Hindu population is predominant in 

India, which is mostly vegetarian, many Indians also consume milk and dairy products 

besides of vegetable products to receive their daily protein. Dairy products are the 

most important ingredients in most Indian meals.  

Even though we observed a bicultural food consumption potential, there was 

no significant changes across eight nutrient intakes along with either the acculturation 

to American culture or the maintenance of original culture. This is possibly due to the 

different measurements that we used in this study: the food consumption domain 

within acculturation scale and dietary screener questionnaire. It should be noted that 

the former measures the general food consumption attitudes and behaviors toward a 

specific culture by asking participants to score on two questions “how much do you 

like the food of…” and “how often do you actually eat the food of …”; while the latter 

estimates the actual nutrients intakes. It could be expected that participants adopted 

American foods and maintained original foods but the total intakes of specific 

nutrients did not change while they acculturated since many food groups from other 

origins share the same components with American foods at a lower or higher 

concentrations. Therefore, the total intake might remain at the same level. Another 

possible explanation is that the U.S. residence of our study population was not long 

enough to have a significant effect on dietary nutrient intakes compared to the study 

population of Tseng et al.4, which have lived in the U.S. for an average of 7.5 years. 

6.3 Acculturation and Psychological Health 

There was a negative, significant association between the adoption to 

American language and K6, that is, the higher ability to master English, the better 

psychological health status. This is supported by the discovery that language barrier 
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was the most significant challenge for international students since it affects their 

ability to understand lectures and achieve academic requirements49. Although it was 

non-significant, female were 1.2 times more likely to have SPD than male (OR 2.2; 95% 

CI 0.9, 5.2) in this current study. Similarly, data from the 2008 British Columbia 

Adolescent Health Survey revealed that young women reported significantly higher 

rates of extreme levels of stress and despair compared to young men.36 Furthermore, 

as one of the source of stress among international students5, we found that compared 

with those with only $100-200 food expenses per month, those spent about $200-300 

and $300-400 were 20% (OR 0.8; 95% CI 0.3, 2.7) and 60% (OR 0.4; 95% CI 0.1, 

1.4)less likely to have SPD, respectively. 

Previous study44 found that both strong host and original culture identification 

and contact predicted enhanced subjects well-being. In this current study we found 

that there is a trend of better psychological health status along with the acculturation to 

American culture and worse psychological health status along with maintenance to 

original culture. Based on Berry’s theory6 that immigrants with integration status are 

minimally stressed and those marginalized are highly stressed, it has been proposed 

that Asian international students may be more confident and less stressed when they 

could both maintain the original culture and adopt to new culture, or when they 

assimilate to the new culture; and show high levels of psychological symptoms when 

they feel it difficult to hold on to the original culture under the impact of new culture, 

or feel uncertain between two cultural environment.59 However, we found in our study 

population that those marginalized are minimally stressed with a percentage of having 

SPD of 12.5%, followed by integration (15.4%), separation (17.0%), and assimilation 

(17.8%). It is possible that the psychological health status of our population is based 
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not only on their contact with American and original culture, but also on their 

academic environment where a lot of pressure originates since the academic 

requirements and work load for master and Ph.D. students is both high and heavy. 

However, this needs to be further examined because of the lack of undergrad students 

in our study sample. Previous studies also reported different results from Berry’s 

theory. Shim et al.60 found that assimilated East Asian students in Germany displayed 

least depressive symptoms of all acculturation groups; whereas Behrens et al.61 

reported that both subjects with integration status and subjects with separation status 

showed less depressive symptoms than those with assimilation. 

6.4 Strengths and Limitations 

Several strengths of this study are as follows. The acculturation level is 

measured using a multidimensional acculturation model (AAMAS) with four specific 

domains rather than being measured by only the length of residence or the 

unidimensional model. Compared to other models, AAMAS was orthogonal and be 

able to distinguish between the acculturation to host culture and Asian culture of 

origin. Most of the items in the AAMAS are behavioral in nature and describe 

activities such as food consumption, language usage, traditions practice and interact 

with people, which are assumed to be mostly related to acculturation outcomes. 

Additionally, DSQ was used to measure the intakes across eight dietary factors of our 

study population, which is a short dietary assessment instrument developed by NCI 

and reduces the data collection period and recall load for participants. However, there 

are also some limitations of this study. First of all, our final analysis only included 

master and Ph.D. students at the University of Delaware. No undergraduates 

responded to this online survey. It is unknown whether their diet, acculturation and 
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psychological health are different from that of those included for final analysis. 

Therefore, this study cannot be generalizable to all Asian international students at the 

U.S. Although the overall acculturation is categorized into four statuses based on 

Berry’s theory, the AAMAS was not developed for that purpose and no optimal cut 

point was presented by the developer of AAMAS. Therefore, it remains unclear 

whether this categorization is accurate. Although Kessler 6 has been reported to be 

stable in minority samples of the large surveys in the U.S., the cut point for Kessler 6 

being used now is based on the assumption that our population has the same 

prevalence of SPD as the total U.S. population. However, there is a possibility that the 

prevalence is not the same in our sample as in the U.S. population. Future studies 

might be done focusing on the association between these factors among a larger 

sample representing the whole population with longer residence in the U.S. 

6.5 Summary 

Our study described the dietary nutrient intakes, psychological health status 

and acculturation level of international students from Asian countries at the University 

of Delaware (UD). We also investigated the changes of nutrient intakes and 

psychological health along with the acculturation process. We did not observe a 

significant association between diet and acculturation level in this current study. 

Future studies using a larger sample population with longer U.S. residence are 

warranted to further investigate their association. In the efforts to improve 

psychological health of Asian internationals students, pressure from academic study 

and also challenges specific to this population such as the language barrier should be 

addressed, especially for Chinese students. 
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TABLES  

Table 1. Definition of Portion Size Estimation for Each Dietary Factor on the Dietary Screener 

Questionnaire 

Vegetables (cup equivalent) 1 cup raw or cooked 

 

1 cup vegetable juice 

 

2 cups leafy salad greens 

Fruits (cup equivalent) 1 cup raw or cooked 

½ cup dried fruits 

1 cup fruit juice 

Diary (cup equivalent) 1 cup milk, fortified soy beverage, or yogurt 

 

1 ½ ounces of natural cheese 

 

2 ounces of processed cheese 

Whole grains (ounce equivalent) 1 one-ounce slice of whole grain bread 

 

1 ounce of uncooked whole grain pasta or rice 

 

½ cup of cooked whole grain rice, pasta, or 

cereal; 1 whole grain tortilla (6 inch diameter) 

1 whole grain pancake (5 inch diameter) 

 

1 ounce (or about 1 cup cereal flakes) ready-

to-eat whole grain cereal 

 

 

 

 

 

 

 

 



 

 32 

 

 

 

 

Table 2. Relationship between Dietary Factors and Food Items on the Dietary Screener 

Questionnaire*  

 Dietary factor 

 Fruits and 

vegetables 
(cup 
equivalents 

per day) 

Added sugars 

(tsp per day) 

Added sugars 

from sugar-
sweetened 
beverages 

(tsp per day) 

Dairy 

(servings 
per day) 

Calcium 

(mg) 

Fiber 

(gm) 

Whole grains 

(servings per 
day) 

Food 

item 
Fruit Soda  Fruit drinks 

Milk 

Cheese 

Ice cream 

Pizza 

All or 

nearly all 

foods 

All or 

nearly all 

foods 

Cereal 

Fruit juice Fruit drinks 

Sugar/honey 

in coffee/tea 

Cereal type 

Salad  Cookies, 

cake, pie 

Whole grain 

bread 

Fried 

potatoes Doughnuts 
Popcorn  

Other 

potatoes 

Ice cream Whole grain 

rice 

Dried beans 
Sugar/honey 

in coffee/tea 

Other 

vegetables  

Candy 

Tomato 

sauce 

Salsa  

Pizza  

Each of the 26 items on the screener was selected because of its relationship to one or more dietary 

factors of interest in dietary guidance. This relationship is depicted above  
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Table 3. Demographic Characteristics of the Study Population (n=172) 

Characteristics  Mean (sd) 

Age (years)  26.3 (3.0) 

Length of U.S. Residence (months) 29.2 (23.8) 

Weight Gain (lbs.)a Median (Q1, Q3) 

 10.0 (5.0, 15.0) 

 N (%) 

0  77 (44.8) 

>0-15  72 (41.9) 

16-30 19 (11.0) 

>30 4 (2.3) 

Weight Gain Rate (lbs./month) a 0.4 (0.2, 0.8) 

Gender  N (%) 

Male  85 (49.4) 

Female  87 (50.6) 

Country of Origin  N (%) 
China  105 (61.0) 

India  38 (22.1) 

South Korea 9 (5.2) 

Taiwan  3 (1.7) 

Other  17 (9.9) 

Current Education Level N (%) 
Master student 79 (45.9) 

Ph.D. student 93 (54.1) 

Monthly Food Expenses ($) N (%) 
100-200 24 (14.0) 

200-300 72 (41.9) 

300-400 56 (32.6) 

>400 20 (11.6) 
a Non-normally distributed, median and interquartile range Q1, Q3 were reported  

 

 

 

 



 

 

3
4
 

Table 4. Acculturation to American Culture and Original Culture and Their Association with Demographic Characteristics 

AAMAS-EA：acculturation to American culture; AAMAS-CO: acculturation to original culture 
b Values were natural log transformed prior to linear regression; c Language was not normally distributed and Kruskal-Wallis was performed 

*p<0.05; **p<0.01 
 

 AAMAS

-EA 

Cultural 

Identity 

Cultural  

Knowledge 

Food 

consumption  

Language  AAMAS 

-COb 

Cultural 

Identity 

Cultural  

Knowledgeb 

Food 

consumption  

Languagec  

 Beta 

(95% 

CI) 

     
 

   Median 

(Q1, Q3) 

Length of 

U.S. 

Residence 

(months) 

0.02*  

(0.004, 

0.036) 

0.0 0.008** 

(0.002, 

0.013) 

0.003  

(-0.004, 

0.009) 

0.008** 

(0.003, 

0.013) 

0.006**  

(0.002, 

0.009) 

-0.005*  

(-0.009, -0.001) 

-0.006*  

(-0.01, -0.001) 

0.003*  

(0.001, 0.005) 

6.0  

(5.8, 6.0)  

China  Ref  Ref Ref Ref Ref  Ref Ref Ref Ref 6.0  

(5.8, 6.0) 

South 

Korea 

2.2*  

(0.2, 4.2) 

0.3  

(-0.3, 

0.8) 

0.3  

(-0.4, 1.0) 

0.6  

(-0.2, 1.5) 

0.6*  

(0.08, 1.2) 

0.4*  

(0.01, 0.8) 

-0.6* 

(-1.2, -0.05) 

-0.6*  

(-1.2, -0.03) 

0.2  

(-0.1, 0.4) 

5.8  

(5.0, 6.0) 

India  2.2**  

(1.2, 3.2) 

0.5** 

(0.2, 0.8) 

0.02  

(-0.4, 0.4) 

0.7**  

(0.3, 1.1) 

1.0**  

(0.7, 1.3) 

0.08 

(-0.1, 0.3) 

-0.07 

 (-0.4, 0.2) 

0.05  

(-0.3, 0.4) 

0.04  

(-0.1, 0.2) 

6.0  

(5.6, 6.0) 

Other  0.5  

(-0.9, 

1.9) 

0.2  

(-0.2, 

0.6) 

-0.3 

(-0.9, 1.2) 

-0.1  

(-0.7, 0.5) 

0.8**  

(0.4, 1.2) 

-0.08  

(-0.4, 0.2) 

-0.3  

(-0.7, 0.1) 

0.3  

(-0.2, 0.7) 

-0.1  

(-0.3, 0.09) 

6.0  

(5.9, 6.0) 
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Table 5. Estimates of Daily Dietary Intakes and Their Relation to Demographic Characteristics 

 Calcium (mg) b Added 

Sugar 
(tsp) b 

Whole Grains 

(ounce 
equivalents) b 

Fruits and 

Vegetables 

(cup 
equivalents) b 

Fruits and 

Vegetables 

(except French 

fries) (cup 
equivalents) b 

Fiber (g) d Diary (cup 

equivalents) 

d 

Added 

Sugar from 

Sugar 

Sweetened 

Beverages 

(tsp) d 

Median (Q1, 

Q3) 

785.4  
(605.8, 982.5) 

12.6  
(8.7, 
16.5) 

0.5  
(0.1, 1.1) 

2.4  
(2.0, 3.1) 

2.4  
(1.9, 3.0) 

13.9  
(11.5, 17.2) 

1.6  
(1.0, 2.0) 

3.9  
(1.1, 7.6) 

Beta (95% CI)      Median (Q1, 

Q3) 

  

Length of U.S. 

Residence  

0.0  
(-0.003, 0.002) 

-0.005  
(-0.008, -
0.001)** 

-0.006  
(-0.01, 0.003) 

0.0  
(-0.002, 0.002) 

0.0  
(-0.002, 0.002) 

13.9  
(11.5, 17.2) 

1.6  
(1.0, 2.0) 

3.9  
(1.1, 7.6) 

Gender          

Male  Ref Ref Ref Ref Ref 14.8  
(12.0, 17.9) 

1.8  
(1.1, 2.1) 

4.9  
(2.1, 8.8) 

Female  -0.1* 
(-0.2, 0.0)  

-0.3**  
(-0.5, -

0.2) 

0.04  
(-0.4, 0.4) 

-0.04  
(-0.14, 0.06) 

-0.02  
(-0.1, 0.1) 

13.4*  
(10.8, 16.6) 

1.5  
(1.0, 1.8)  

2.8**  
(0.5, 4.9) 

Country of 

Origin 

        

China  Ref Ref Ref Ref Ref 14.2  
(11.3, 17.2) 

1.6  
(1.0, 1.9) 

3.8  
(1.1, 6.9) 

South Korea -0.2  
(-0.4, 0.03) 

0.02  
(-0.4, 

0.4) 

-0.1  
(-1.1, 0.8) 

-0.16  
(-0.39, 0.07) 

-0.16  
(-0.4, 0.08) 

12.8  
(9.8, 15.2) 

1.0  
(0.8, 1.2) 

2.6  
(0.9, 11.3) 

India  0.2** 
(0.08, 0.4) 

0.1  
(-0.1, 
0.3) 

0.1  
(-0.4, 0.6) 

-0.06  
(-0.2, 0.1) 

-0.09  
(-0.22, 0.05) 

13.3  
(12.0, 17.6) 

1.8** 
(1.5, 2.6) 

4.3  
(1.6, 7.6) 

Other  0.1 
(-0.07, 0.3) 

0.2  
(-0.1, 
0.5) 

0.4  
(-0.3, 1.1) 

0.03  
(-0.14, 0.21) 

0.04  
(-0.15, 0.22) 

16.3  
(11.5, 18.9) 

1.9  
(0.9, 2.1) 

4.3  
(0.6, 8.7) 

b Values were natural log transformed prior to linear regression; d Data were not normally distributed and Kruskal-Wallis was performed 

*p<0.05; **p<0.01 
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Table 6.  Psychological Health Status by Demographic Characteristics 

 No SPD  

N (%) 

SPD   

N (%) 

OR 

(95% CI) 

Education    
Master student e 65 (82.3) 14 (17.7) 1.0 

Ph.D. student 80 (86.0) 13 (14.0) 0.8 (0.3, 1.7) 

Gender     

Male e 76 (89.4) 9 (10.6) 1.0 

Female  69 (79.3) 18 (20.7) 2.2 (0.9, 5.2) 

Monthly Food 

Expenses ($) 

   

100-200 e 19 (79.2) 5 (20.8) 1.0 

200-300 59 (81.9) 13 (18.1) 0.8 (0.3, 2.7) 

300-400 51 (91.1) 5 (8.9) 0.4 (0.1, 1.4) 

>400 16 (80.0) 4 (20.0) 0.95 (0.2, 4.1) 

Country of 

Origin 

   

China e  91 (84.3%) 17 (15.7%) 1.0  

South Korea 8 (88.9%) 1 (11.1%) 0.7 (0.1, 5.7) 

India 33 (86.8%) 5 (13.2%) 0.8 (0.3, 2.4) 

Other  13 (76.5%) 4 (23.5%) 1.6 (0.5, 5.7) 
e Reference group 
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Table 7. The association between Acculturation Level and Dietary Intakes 

 Calcium (mg) Added 

Sugar (tsp) 

Whole Grains 

(ounce 

equivalents) 

Fruits and 

Vegetables 

(cup 

equivalents) 

Fruits and 

Vegetables (no 

French fries) 

(cup 

equivalents) 

Fiber (g) Diary (cup 

equivalents) 

Added Sugar 

from Sugar 

Sweetened 

Beverages 

(tsp) 

 Beta (95% CI)        

AAMAS-EA1 0.01  

(-0.01, 0.03) 

0.01  

(-0.02, 0.04) 

0.06  

(-0.02, 0.1) 

0.01  

(-0.01, 0.03) 

0.01  

(-0.01, 0.03) 

13.9  

(11.5, 17.2) 

1.6  

(1.0, 2.0) 

3.8  

(1.1, 7.6) 

AAMAS-EA2 -0.02  

(-0.05, 0.02) 

0.03  

(-0.03, 0.08) 

-0.1  

(-0.3, 0.02) 

-0.03  

(-0.07, 0.01) 

-0.03  

(-0.07, 0.01) 

-0.16 

(-0.35, 0.04) 

-0.12  

(-0.3, 0.1) 

-0.3  

(-1.6, 0.9) 

AAMAS-EA3 -0.01  

(-0.06, 0.04) 

0.03  

(-0.04, 0.1) 

0.2  

(-0.01, 0.4) 

0.03  

(-0.02, 0.08) 

0.04  

(-0.01, 0.09) 

0.02  

(-0.03, 0.07) 

0.01  

(-0.07, 0.09) 

-0.1  

(-0.5, 0.3) 

AAMAS-CO1 0.006  

(-0.02, 0.03) 

-0.002  

(-0.04, 0.04) 

-0.06  

(-0.15, 0.04) 

0.01  

(-0.02, 0.03) 

0.01  

(-0.01, 0.04) 

13.9  

(11.5, 17.2) 

1.6  

(1.0, 2.0) 

3.8  

(1.1, 7.6) 

AAMAS-CO2 -0.003  

(-0.05, 0.05)  

0.06  

(-0.01, 0.1) 

0.05  

(-0.1, 0.2) 

0.02  

(-0.03, 0.07) 

0.02  

(-0.03, 0.07) 

0.01 (-0.04, 

0.06) 

-0.06  

(-0.1, 0.02) 

0.3  

(-0.2, 0.7) 

AAMAS-CO3 0.01  

(-0.05, 0.07) 

0.05  

(-0.04, 0.1) 

0.01  

(-0.2, 0.2) 

0.03  

(-0.03, 0.08) 

0.02  

(-0.04, 0.08) 

0.04 (-0.01, 

0.1) 

-0.03  

(-0.1, 0.06) 

0.5  

(-0.04, 1.0) 

1Independent variable: AAMAS-EA (CO); 2 Independent variable: AAMAS-EA (CO), gender and AAMAS-EA (CO)*gender; 3 Independent 

variable: AAMAS-EA (CO), country of origin and AAMAS-EA (CO)*country of origin.  

All models were multivariable adjusted
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Table 8. Kessler 6 and Acculturation 

 Kessler 6 
 Beta (95% CI) 

 

AAMAS-EA 

 

-0.04 (-0.3, 0.2) 

Cultural Identity -0.9 (-1.9, 0.09) 

Language -1.1 (-2.0, -0.1)* 

Cultural Knowledge 0.2 (-0.6, 0.9) 

Food Consumption 0.5 (-0.1, 1.1) 

 

AAMAS-CO 

 

1.1 (-0.3, 2.4) 

Cultural Identity -0.4 (-1.4, 0.6) 

Language -1.5 (-2.6, -0.3)* 

Cultural Knowledge -0.1 (-1.0, 0.8) 

Food Consumption 1.5 (-0.4, 3.4) 

Adjusted for age, gender, length of residence and country of origin 

*p<0.05 
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FIGURES 

Figure 1. Percentage of Participants Across Four Acculturation Statuses 

 

Acculturation status was categorized into four category based on the median of 

AAMAS-EA (EA; median=15) and AAMAS-CO (OC; median=21): 

marginalization (EA and CO<median); separation (CO≥ median and 

EA<median); assimilation (CO<median and EA≥ median); integration (CO≥ 

median and EA≥ median) 
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Figure 2. Percentage of Participants Having SPD Across Four Acculturation Statuses 

 
The categorization of acculturation status is same as Figure 1 

SPD categorization was based on the total score on Kessler 6. A score of 6-18 

is indicative of without SPD and ≥19 is having SPD 
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Appendix B 

RECRUITMENT EMAIL  

Dear UD Asian international students: 

You are invited to participate in this survey because you are an Asian 

international student. Your responses will help us to understand the association of 

acculturation, diet and psychological status among Asian international students at UD. 

In addition, survey responses will be used for my master thesis. 

This survey will take approximately 15 minutes to complete. You will be 

entered into the drawing for a $100 Barnes &Noble gift card once you have completed 

the survey. Your participation in this study is completely voluntary. You must be at 

least 18 years old to participate. You will be anonymous through this survey and all 

responses will be kept confidential. Your email address will only be used for the 

drawing. This survey has been approved by University of Delaware IRB# 682111-1. 

Clicking the link below (or you could copy and paste the link to the browser) indicates 

that you voluntarily agree to participate in this survey.  

Follow this link to the Survey: 

Take the Survey 

Or copy and paste the URL below into your internet browser: 

https://delaware.qualtrics.com/WRQualtricsSurveyEngine/?Q_SS=6mPCOVl4

sn6dwUt_8c4cZyKDWM7Qkpn&_=1 
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I sincerely appreciate your time for completing this survey. If you have any 

questions about the research study, please contact me, Heng Jiang (jhsmile@udel.edu) 

or my faculty advisor, Dr. Sheau Ching Chai (scchai@udel.edu).  

 

 

 

Heng Jiang 

Graduate student, University of Delaware  

Department of Behavioral Health and Nutrition 

University of Delaware 
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Appendix C 

DEMOGRAPHIC QUESTIONNNAIRE  

1. What is your gender? 

Male                  Female 

2. What is your age? 

3. What is your current education level? 

o Freshmen  

o Sophomore  

o Junior  

o Senior and >4 years of college 

o Master student 

o Ph.D. student 

4. Where are you from? 

o China  

o India  

o South Korea 

o Japan  

o Hong Kong  

o Taiwan  

o Other (please specify) 

5. How long (in months) have you been in U.S.? 
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6. What is your monthly expenses only on food? 

 

o $100-200  

o $200-300 

o $300-400 

o More than $400 

7. Did you gain weight since your arrival in U.S.?  

o Yes                         lbs. 

o No  

7a. How much weight did you gain since your arrival in U.S.? Please report in 

pounds (lbs.) 
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Appendix D 

KESSLER 6 

1.  About how often during the past 30 days did you feel nervous? 

o None of the time 

o A little of the time 

o Some of the time 

o Most of the time 

o All of the time 

2.  About how often during the past 30 days did you feel hopeless? 

o None of the time 

o A little of the time 

o Some of the time 

o Most of the time 

o All of the time 

3.  About how often during the past 30 days did you feel restless or fidgety? 

o None of the time 

o A little of the time 

o Some of the time 

o Most of the time 

o All of the time 

4.  About how often during the past 30 days did you feel so depressed that 

nothing could cheer you up? 
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o None of the time 

o A little of the time 

o Some of the time 

o Most of the time 

o All of the time 

5.  About how often during the past 30 days did you feel that everything was 

an effort?  

o None of the time 

o A little of the time 

o Some of the time 

o Most of the time 

o All of the time 

6.   About how often during the past 30 days did you feel worthless? 

o None of the time 

o A little of the time 

o Some of the time 

o Most of the time 

o All of the time 
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Appendix E 

ASIAN AMERICAN MULTIDIMENSIONAL ACCULTURATION SCALE 

AAMAS-EA 

These next questions are going to ask about your feelings to 

Americans/American culture. Please indicate how much these descriptions applied to 

you using scale from 1 (not very much) to 6 (very much). Please be as honest as 

possible. 

Cultural identity  

1. How much do you identify with Americans? 

2. How much do you feel you have in common with Americans? 

3. How proud are you to be a part of American? 

4. How much do you interact and associate with Americans? 

5. How much would you like to interact and associate with Americans? 

6. How negative do you feel about Americans?-reversed score 

Language  

1. How well do you speak English? 

2. How well do you understand English? 

3. How well do you read and write in English? 

Cultural knowledge 

1. How knowledgeable are you about the culture and traditions of 

America? 

2. How knowledgeable are you about the history of America? 
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3. How much do you actually practice the traditions and keep holidays of 

America? 

4. How often do you listen to music or look at movies and magazines 

from America? 

Food consumption  

1. How much do you like the food of America? 

2. How often do you actually eat the food of America? 
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Appendix F 

ASIAN AMERICAN MULTIDIMENSIONAL ACCULTURATION SCALE 

AAMAS-CO 

These next questions are going to ask about your feelings to your Culture of 

Origins. Please indicate how much these descriptions applied to you using scale from 

1 (not very much) to 6 (very much). Please be as honest as possible. 

Cultural identify  

1. How much do you identify with the people of your original country? 

2. How much do you feel you have in common with the people of your original 

country? 

3. How proud are you to be a part of the people of your original country? 

4. How much do you interact and associate with the people of your original 

country? 

5. How much would you like to interact and associate with the people of your 

own country? 

6. How negative do you feel about the people of your own country? 

  Language  

1. How well do you speak your language of origin? 

2. How well do you understand your language of origin? 

3. How well do you read and write in your language of origin? 

Cultural knowledge 
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1. How knowledgeable are you about the culture and traditions of your country 

of origin? 

2. How knowledgeable are you about the history of your country of origin? 

3. How much do you actually practice the traditions and keep holidays of your 

country of origin? 

4. How often do you listen to music or look at movies and magazines from your 

country of origin? 

Food consumption  

1. How much do you like the food of your country of origin? 

How often do you actually eat the food of your country of origin? 


