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This research compared structured physical activity patterns to changes in body mass 

index (BMI) of Chinese university students. Chinese students attending Midwestern universities 

completed a 26-itemized, validated and reliable physical activity questionnaire. The 

questionnaire assessed demographics, time spent in various physical activities, BMI, and 

perceived barriers to exercise prior to and after residing in the U.S. for at least three months. 

Analysis of variance revealed that, after residing in the U.S., males had a greater increase in time 

spent in moderate-intensity physical activity compared to females (p < .01), while females had a 

greater increase in time spent in vigorous-intensity physical activity when compared to males (p 

< .01). Also, students 21 years of age or older were more likely to increase their time spent in 

moderate- and vigorous-intensity physical activities combined than those 20 years of age or 

younger. Lastly, change in BMI appeared to be affected by geographical region of origin (p < 

.05), where participants from the Eastern region of China had a greater increase in BMI than 

those from the Western, Northern, and Southern regions. Overall, educating Chinese university 

students on the importance of incorporating structured physical activities may help prevent future 

increases in BMI after immersion into the U.S lifestyle. 
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CHAPTER 1 

 

 

 

INTRODUCTION 
 

 

 

Background 

A large percentage of the United States population is obese (WHO Global Infobase, 

2011). According to the World Health Organization (WHO), two prominent influential factors of 

obesity are poor nutrition and physical inactivity (2004). Obesity has been associated with 

various chronic diseases, such as cardiovascular disease, cancer, and diabetes (World Cancer 

Research Fund, 2007).  

Over time, diets in most industrialized countries have transitioned toward an increased 

consumption of energy-dense foods high in saturated fats and refined carbohydrates, and a 

decreased consumption of fibrous foods, fruits, and vegetables (Poskit, 2009; Zhai et al., 2009). 

In addition to dietary changes, the observed reduction in daily physical activity has further 

contributed to the increased risk for obesity worldwide (Popkin, 2001; Poskit, 2009).  

It is common for university students to experience significant weight gain within their 

first two years of higher education due to the transitional stage of college life and the increased 

freedom to make personal dietary and physical activity choices (Douglas et al., 1997; Racette, 

Deusinger, Strube, Highstein, & Deusinger, 2005). This trend has been observed in U.S.-born 

and foreign-born students who temporarily reside in the U.S. (August & Sorkin, 2010; Davis & 

Katzman, 1998; Nelson, Gortmaker, Subramanian, Cheung, & Wechsler, 2007). An adequate 
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understanding of cultural barriers, mindsets, and attitudes towards physical activity is necessary 

to effectively educate foreign-born college students residing in the U.S. on obesity prevention 

(Oh et al., 2010; Ceria-Ulep & Serafica, 2010). Modest evidence indicates that the U.S. 

immigrated Asian population transitions rapidly to the Western lifestyle as demonstrated by 

changes in dietary and physical activity patterns, resulting in increased BMIs (Goel et al., 2004; 

Lauderdale & Rathouz, 2000; Wang, Quan, Kanaya, & Fernandez, 2011; Sanchez-Vaznaugh et 

al., 2008). Similar trends of westernization and increased BMI’s were observed in the Chinese 

adult population (Lv & Carson, 2004; Rosenmoller, Gasevic, Speidell, & Lear, 2011). To date, 

little research has explored the effects of variants in physical activity patterns on change in BMI 

in Chinese students who attend a midwestern university in the United States. 

 

Problem 

 Obesity is a worldwide condition, with a high prevalence in the United States (WHO 

Global Infobase, 2011). Poor diet and physical inactivity are the primary controllable causes of 

overweight and obesity, two factors commonly associated with the Western lifestyle (WHO, 

2004). International students studying in the U.S. to acquire a college degree often adopt the 

Western lifestyle of a diet high in calories and deficient in physical activity which can 

significantly impact health status overtime (Salant & Lauderdale, 2003). Although evidence 

indicates a rising trend in obesity among adult Chinese living in the U.S., little has been 

researched on the effects of immersion into the Western culture on the structured physical 

activity habits and consequential change in BMI of U.S. Chinese university students. 
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Purpose 

The purpose of this cross-sectional research study was to test for associations in 

structured physical activity patterns of foreign Chinese university students attending midwestern 

universities prior to and after residing in the U.S. for at least three months. Additionally, this 

research will determine associations with time spent in structured physical activities and changes 

in self-reported body mass index (BMI). 

 

Hypotheses  

The researcher hypothesized that: 

1. Chinese university students spend less time in moderate-, vigorous-, and 

combined structured physical activities when living in the U.S. than in China. 

a. Frequencies, means with standard deviation, and ANOVA were used to 

analyze time spent in moderate-, vigorous-, and combined structured physical 

activities when living in China. 

b. Frequencies, means with standard deviation, and ANOVA were used to 

analyze time spent in moderate-, vigorous-, and combined structured physical 

activities when living in the U.S. 

c. Frequencies, means with standard deviation, and ANOVA were used to 

analyze time spent in moderate-, vigorous-, and combined structured physical 

activities between countries. 

2. Chinese university students’ BMI were significantly increased after residing in the 

U.S. for at least three months. 

a. Chinese university students’ change in BMI was associated to gender, age, 

year in school, and/or geographical region of origin.  
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b. Chinese university students’ change in BMI were strongly, negatively 

associated with their change in moderate-, vigorous-, and/or combined 

physical activities.  

3. Chinese university students had at least one significant perceived barrier to time 

spent in structured physical activities within each country (the U.S. and China) for 

moderate-, vigorous-, combined, or no time spent in physical activities. 

 

Rationale 

 Physical activity is a prominent factor in the development of obesity and non-

communicable diseases among populations (WHO, 2004). This is of particular concern in the 

Chinese population who transition from a predominantly lean-BMI region to one where a high 

percentage of individuals are either overweight or obese (WHO, 2011). When entering a new 

culture, traditional practices adjust to the environmental constructs of the foreign nation 

(Kapinos & Yakusheva, 2011; Goel et al., 2004). Much research has been conducted on the 

Asian population residing in the U.S. (Goel et al., 2004; Himmelgreen et al., 2004; Kandula & 

Lauderdale, 2005; Lauderdale & Rathouz, 2000; Sanchez-Vaznaugh et al., 2008; Yang et al., 

2007), but research specifically among Chinese university students is lacking in respect to 

obesity. The Chinese Physical Activity Questionnaire (CPAQ) was designed by the researcher to 

assess participants’ physical activity habits after residing at least three months in the U.S. 

Physical activity patterns of Chinese university students attending midwestern universities were 

evaluated in relation to change in BMI (kg/m2). It was anticipated that the results of this study 

would be useful in creating educational resources by dietitians and health educators on the 

importance of physical activity, weight maintenance, and improvement of health status.  
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Assumptions 

 The researcher made the following assumptions in the implementation of the study and 

interpretation of the data: 

 Chinese university students residing in the U.S. accurately answered all questions; 

 The Chinese Physical Activity Questionnaire truly assessed typical physical activity 

patterns; 

 Subjects were able to correctly recall from memory their past physical activity 

patterns when residing in China and the U.S.; 

 Participants attending the two midwestern universities were representative of other 

Chinese university students residing in the U.S.  

 

Definitions  

 For the purpose of this study, the following definitions were used: 

 Acculturation – a process occurring when a society undergoes drastic culture change 

under the influence of a more dominant culture and society with which it has come in 

contact (Goel et al., 2004). 

 Body Mass Index (BMI) – weight(kg)/height(m)2. Categories include: i) underweight: 

>18.5 kg/m2; ii) normal: 18.5-24.9 kg/m2; iii) overweight: 25.0-29.9 kg/m2; and iv) 

obesity: > 30.0 kg/m2 (NCHS, Ogden & Carroll, 2010). 

 Combined physical activity – defined for the purposes of this study as structured 

physical activity performed during a typical week of a mixture of moderate- and 

vigorous-intensity physical activity.  

 Foreign student – an alien, academic student who has been approved to study in the 

United States as a full-time student at an accredited college, university, seminary, 
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conservatory, academic high school, elementary school, or other academic institution 

or in a language training program. The student must be enrolled in a program or 

course of study that culminates in a degree, diploma, or certificate and the school 

must be authorized by the U.S. government to accept international students (U.S. 

Citizenship and Immigrant Services, 2011). 

 Moderate-intensity physical activity – activities that cause small increases in 

breathing for at least 10 minutes continuously (World Health Organization, 2013). 

 Obesity – having a BMI greater than 30.0 kg/m2 (NCHS, Ogden & Carroll, 2010). 

 Physical activity - bodily movement produced by skeletal muscles that requires 

energy expenditure (World Health Organization, 2013a).  

 Structured physical activity – exercise that is planned and repetitive for the purpose of 

conditioning any part of an indiviual’s body (Physical Activity Guidelines Advisory 

Committee, 2008).  

 Vigorous-intensity physical activity – activities that cause large increases in breathing 

for at least 10 minutes continually (World Health Organization, 2013).  

 

Summary 

 To date, little is known about the effects of change in physical activity patterns among 

Chinese university students residing in the U.S for at least three months. The purpose of this 

research study was to assess obesity risk among U.S. Chinese university students attending a 

midwestern university by evaluating changes in physical activity patterns before moving to and 

after residing at least three months in the U.S. It was anticipated that results from this study 
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would be useful in determining obesity prevention education among Chinese students within the 

first few months after arrival to the United States. 



 

 

 

 

 

 

 

CHAPTER 2 

 

 

 

REVIEW OF LITERATURE 

 

 

 

The purpose of this cross-sectional research study was to test for associations in 

structured physical activity patterns of foreign Chinese university students attending two 

midwestern universities prior to and after residing in the U.S. for at least three months. 

Additionally, this research determined associations with time spent in structured physical 

activities and changes in self-reported body mass index (BMI). This chapter will present a 

review of the literature to: 1) examine the incidence and causes of obesity among foreign-born 

individuals residing in the U.S.; 2) distinguish patterns of physical activity among ethnically 

diverse and Asian cultures in the U.S.; and 3) explore the impact of physical activity on weight 

change in foreign-born Asian and Chinese university students residing in the U.S. Due to limited 

data on strictly Chinese university students, this review of literature sought to compile a more 

comprehensive view of background on physical activity and BMI changes among those newly 

residing in the U.S. 

 

Obesity  

 Worldwide, an estimated 35.8 million people died in 2008 from overweight- and obesity-

related deaths (World Health Organization [WHO], 2012). Obesity is a gateway to many non-

communicable diseases, such as cardiovascular disease, diabetes, and breast and colon cancers. 
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According to the WHO, 45.0% of men and 32.1% of women 15 years of age or older who 

lived in mainland China were classified as overweight compared to 80.5% of men and 76.7% of 

women in the U.S. aged 15 years who were overweight (WHO Global Infobase, 2011). As the 

world becomes more globally connected, common initiatives must be spearheaded to reduce 

overweight and obesity among all nations and to encourage proper nutrition and physical activity 

as an effective means to combat unnecessary and excessive weight gain (WHO, 2004).  

 

Indication of Obesity 

 Body mass index (BMI) is the most common clinical means for indirectly measuring 

body fatness among populations (Cawley & Burkhauser, 2006). BMI is calculated by dividing 

weight in kilograms (kg) by height in meters squared (m2), and categorized as: i) normal: 18.5 

kg/m2 to 24.9 kg/m2; ii) overweight: 25.0 kg/m2 to 29.9 kg/m2; and iii) obese: 30.0 kg/m2 or 

higher (Ogden, 2011). BMI is a screening tool to indicate likelihood of developing obesity-

related complications (James, 2004).  

Factors that affect BMI are diet, physical inactivity, genetics, environment, and various 

health conditions (Kapino & Yakusheva, 2011). Of these, diet and physical activity habits can be 

altered if the individual chooses to do so (Chan & Woo, 2010). Research has found that poor 

dietary habits are associated with increased rates of obesity due to the excessive consumption of 

energy-dense foods, foods with added sugars and fats, and larger portion sizes (Chan & Woo, 

2010; Madanat, Troutman, & Al-Madi, 2008; Popkin, 2001; Poskitt, 2009; Zhai et al., 2009). As 

overall dietary intakes have increased worldwide, occupational and leisure time physical activity 

has decreased, compounding the obesity issues (Chan & Woo, 2010). Instead of being physically 

active, people are choosing a sedentary lifestyle with activities such as watching television (Chan 
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& Woo, 2010, Madanat et al., 2008; Popkin, 2001; Poskitt, 2001; Ryan & Shaw, 2010, Zhai et 

al., 2009). 

Causes of Obesity among Foreign-Born U.S. Immigrants 

Obesity is associated with excess energy intake (e.g. ingesting more food than the body 

needs for daily energy) and physical inactivity (WHO, 2012). In addition, environmental factors 

can play a significant role on the severity of weight change (Kapinos & Yakusheva, 2011). As 

immigrants adapt to their new society, a phenomena labeled as “acculturation,” environmental 

factors play an increasing role on immigrants’ food choices and physical activity level (Goel, 

McCarthy, Phillips, & Wee, 2004).  

A plethora of studies have explored the connection between acculturation and obesity 

among U.S. immigrants. Acculturation is defined as a process that “occurs when a society 

undergoes drastic cultural change under the influence of a more dominant culture and society 

with which it has come in contact” (Hoebal & Frost, 1976, p. 48). Many researchers have 

associated the degree of immigrant acculturation with length of residence (Goel et al., 2004; 

Himmelgreen et al., 2004; Kandula & Lauderdale, 2005; Lauderdale & Rathouz, 2000; Oza-

Frank & Cunningham, 2010; Sanchez-Vaznaugh, Kawachi, Subramanian, Sanchez, & Acevedo-

Garcia, 2008; Yang, Chung, Kim, Bianchi, & Song, 2007) and dietary pattern changes (Lv & 

Cason, 2004; Sukalakamala & Brittin, 2006). 

Length of residence in the U.S. has been shown to be strongly correlated with weight 

change among immigrants (Goel et al., 2004). Goel et al. (2004) examined the prevalence of 

obesity among immigrant subgroups in relation to length of residence in the U.S. Information 

was gathered from 4,413 foreign-born participants using the Sample Adult Module (SAM) of the 

National Health Interview Survey (NHIS). Results indicated that upon entry, foreign-born 
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residents recorded lower BMI measurements when compared to U.S.-born individuals. After 10 

years, immigrant subgroups began to mirror U.S.-born residents’ body fat distributions with 41% 

of the foreign-born residents having a normal weight BMI, 38% overweight, and 19 % obese. In 

comparison, U.S.-born residents have BMI’s in range with 41% at a normal weight, 35% 

overweight, and 22% obese. As length of residence increased in the U.S., immigrants’ BMI 

increased to greater levels than typically seen in their country of origin, suggesting a 

resemblance to that of U.S.-born residents. 

Similar BMI trends were recorded with Asian Americans, both U.S.- and foreign-born. 

Lauderdale and Rathouz (2000) surveyed 7,263 Asian Americans, aged 18-59 years, who either 

immigrated to or were born in the U.S. Initial BMI of foreign-born Asian immigrants was quite 

lower than U.S.-born Asian residents. Increased duration of residence was associated with higher 

rates of overweight (men: 95% CI [0.81, 0.98]; women: 95% CI [0.76-1.26]) and obesity (men: 

95% CI [0.40-1.19]; women: 95% CI [0.27-0.92]) for both foreign-born men and women.  

Himmelgreen et al. (2004) surveyed the effects of length of residence, language use, and 

birthplace among 174 female Puerto Rican immigrants residing in Connecticut. The researchers 

hypothesized there would be a positive, direct correlation between length of residence on BMI 

among the target population. Results indicated that 34% of participants were obese. Participants’ 

mean BMI was 28.2 (SD =5.0). The average length of residence in the U.S. was 15.3 (SD = 10.1) 

years, while greatest rates of obesity was seen among subjects who had lived 10 years in the U.S. 

(p = .045). Increased length of residence in the U.S. among Puerto Rican women immigrants was 

directly associated with an increased BMI (F (2,123) = 4.52, p = 0.012). 

Yang et al. (2007) surveyed 497 Korean Americans residing in Michigan aged 30 to 87 

years to determine the association of length of residence in the U.S. on dietary patterns and BMI. 
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In contrast to previous studies, results indicated no significant difference in BMI with length of 

residence for men or women. The authors reported a significant change in dietary patterns, with 

respondents consuming more cold cereals, spaghetti/burrito/taco, salted snacks, and wine, and 

less rice, kimchi, and potatoes – foods traditionally found in the Korean diet. These results 

suggest that acculturation by length of residence in the U.S. plays a less severe, but still 

significant, influential role on dietary changes of Korean Americans when compared to other 

immigrant groups (Goel et al., 2004; Himmelgreen et al., 2004; Kandula & Lauderdale, 2005; 

Lauderdale & Rathouz, 2000; Lv & Cason, 2004; Sanchez-Vaznaugh et al., 2008; Sukalakamala 

& Brittin, 2006), but did not cause an increase in BMI among Korean Americans.  

Although Yang et al. (2007) reported different results than Goel et al. (2004) and 

Himmelgreen et al. (2004), confounding variables appear to isolate the Korean immigrants from 

other immigrant groups. Yang et al. (2007) found that despite significant dietary pattern changes 

among Korean immigrants, participants still indicated a high preservation rate of the traditional 

Korean diet. Some Korean immigrants who resided in the U.S. for 26 years reported still 

consuming an average of two servings of traditional foods, such as rice and kimchi, every day 

(Lee, Sobal, & Frongillo, 1999). It appears that Korean immigrants differ from other immigrants 

in that they are less likely to completely eradicate cultural food practices (Yang et al., 2007).  

Sanchez-Vaznaugh et al. (2008) administered the California Health Interview Survey 

(CHIS) to survey 37,150 various ethnic adults (over-sampling for Asian, Black, and Hispanic 

households) aged 25 to 65 years to determine associations between BMI with country of origin 

and length of residence in the U.S. Foreign-born residents reported eating at least five servings of 

fruits and vegetables per day but participating in fewer minutes of leisure time physical activities 

when compared to U.S.-born citizens. Overall, BMI measurements were found to be significantly 
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lower in foreign-born subjects when compared to U.S.-born residents, but strong associations 

were demonstrated between longer lengths of residence and higher BMI scores among these 

foreign-born residents in the U.S. (95% CI [-1.73, -1.18]). More specifically, an increased length 

of residence was significantly correlated with an increased BMI (p < .001) among Asian 

Americans. 

 

Obesity among U.S. Chinese Immigrants 

Evidence indicates that continued immersion into the American culture directly 

influences weight gain among immigrants as demonstrated by increased BMI, a trend also seen 

more specifically in Chinese immigrants residing in the United States. Unlike Korean Americans 

who maintained some traditional foods despite their length of residence in the U.S. (Yang et al., 

2007), Chinese Americans appear to succumb to westernization (Lv & Cason, 2004). According 

to Salant and Lauderdale (2003), westernization is the adoption of the Western lifestyle, 

indicating acclimatization and behavior change among the affected immigrants. 

Lv and Cason (2004) surveyed a convenience sample of 399 Chinese American 

immigrants aged 18 years or older residing in Pennsylvania to evaluate dietary changes through 

use of a Chinese Food Frequency Questionnaire (CFFQ). The CFFQ contained three sections. 

The first section asked about demographics and acculturation characteristics (e.g. length of 

residence in the U.S., use of English language, and number of U.S.-born American friends), the 

second section asked general questions about dietary habits in the U.S. and in China, and the 

third section asked about seven food groups (e.g. grains, vegetables, fruits, meat/meat 

alternatives, dairy products, fats/sweets, and beverages) consumed up to one year before and 

after immigrating to the U.S. Results indicated significant increases in all seven food groups 

among the Chinese immigrants (p < .05). The consumption of traditional foods decreased (p < 
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.05) as the consumption of Western foods increased (p < .05). The longer a person stayed in the 

U.S., the greater the consumption of vegetables (r(397) = .16, p < .01), fats/sweets (r(397) = .14, 

p < .01), and beverages (r(397) = .20, p < .01). This suggests that Chinese American dietary 

patterns are significantly changed overtime to reflect a more Western lifestyle, indicating 

acculturation of Chinese immigrants. 

Rosenmöller, Gasevic, Speidell, and Lear (2011) surveyed 120 Chinese-Canadian 

immigrants aged 18 to 65 years who participated in the Multi-Cultural Community Health 

Assessment Trial (M-CHAT). A FFQ was administered to evaluate dietary changes among 11 

food groups: vegetables, potatoes/rice, convenience foods, fruit, soft drinks/pop/soda, dairy 

products, high fat/fried foods, deserts/candy/sweets, white meat, red meat, and restaurant 

meals/dining out. The researchers obtained participant length of foreign residency, knowledge of 

healthy foods, and perception of healthy foods availability using a five-point Likert scale. More 

than half of respondents reported an increased intake of fruits and vegetable, white meat, and 

dairy products, a decrease in deep-frying foods, and no change in their consumption of 

potatoes/rice after residing in the U.S. Participants also indicated having better knowledge of 

nutrition labels, greater access to fresh fruits and vegetables, and an increased likelihood to 

choose healthier foods when eating out since moving to the U.S. Slightly less than half indicated 

decreased ingestion of soft drinks and high-fat/deep fried foods. Immigrants with longer 

residencies were more likely to eat larger portions (χ2(12) = 22.68, p = .031), partake in 

restaurant meals (χ2(12)  = 25.07, p = .014), and consume convenience foods (χ2(12) = 26.01, p = 

.011). Evidence suggests that Chinese immigrants in the U.S. are more likely to adhere to a 

Western lifestyle over time.  
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Obesity and Ethnically Diverse U.S. University Students 

Searches through PubMed and Web of Science databases resulted in a dearth of studies 

examining weight change of Chinese university students residing in the U.S. (March 1, 2012). As 

a result, this portion of the literature review will seek to discuss weight trends in ethnically 

diverse college students, specifically Asian Americans.  

Racette, Deusinger, Strube, Highstein, and Deusinger (2005) surveyed 764 (275 in 1999; 

490 in 2000) first-year ethnically diverse college students (74% White, 10% Asian, 5% African 

American, 3% Hispanic, and 8% other or unknown ethnicity) who attended Washington 

University in St. Louis, MI, to assess changes in weight, height, BMI, exercise, and dietary 

habits of first year college students. These researchers measured body weight and height of each 

participant, calculated BMI, and provided stage-of-change questionnaires based on the 

Transtheoretical model for self-reported exercise and dietary habits to determine associations of 

weight change during and between freshmen and sophomore years. The researchers classified 

exercise into three categories based on the American College of Sports Medicine (ACSM) 

(Polluck et al., 1998) recommendations: i) regular aerobic exercise, three to five days per week 

for 20 to 60 minutes each time; ii) regular strength training, two to three days per week with one 

set of eight to ten repetitions for each of the large muscle groups; and iii) regular stretching, two 

to three days per week to develop full range of motion. A dietary questionnaire created by the 

researchers was used to assess dietary changes. Significance was established at p < .05. Results 

indicated that women consumed higher amounts of fatty foods (p < .001) compared to men. 

Among the entire sample, fruit and vegetable intake were negatively correlated to high-fat fast 

food consumption (r(764)= -0.43, p < .001), while a positive correlation was found between 
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high-fat fast food consumption and fried foods (r(764)= -0.12, p < .009). The students in this 

study experienced changes in their dietary patterns after attending college in the U.S. 

Pan, Dixon, Himburg, and Huffman (1999) surveyed 63 Asian college students to isolate 

changes in their dietary patterns before and after their immigration to the U.S. Participants were 

required to be born in China, Hong Kong, Taiwan, Japan, or Korea, a resident in the U.S. for at 

least  three months, and ≥18 years of age. Willing participants received a 72-item questionnaire 

via mail to collect previous and current dietary pattern information. The questionnaire also 

sought information on socio-demographic background, general food habits, consumption 

frequency of selected foods, length of residence in the U.S., religious affiliation, monthly food 

costs, weight change, adherence to special diets, and use of dietary supplements. Foods were 

categorized into six groups: grains, vegetables, fruits, meat/meat alternatives, dairy, and 

fats/sweets, with no consideration of portion sizes. Results indicated that 62% (n = 39) people 

gained five pounds after immigration. Also, students ate fewer meals per day (p < .001); more 

American foods while dining out (p = .021); more fats and sweets (p < .001), more dairy 

products (p < .001) and fruits (p < .01); and less meat/meat alternatives (p < .01) and vegetables 

(p < .001). Thirty-eight percent (n = 9) of those who had lived only one year in the U.S. (N = 24) 

experienced a change in dietary patterns compared to 85% (n = 17) of those living more than 

three years in the U.S. (N = 20). As seen in this study and similar research, greater length of 

residence in the U.S. resulted in a greater likelihood for dietary pattern changes among ethnically 

diverse college students.  

 

Physical Activity  

An additional factor affecting obesity is physical activity (World Health Organization, 

2013b). Physical activity is important for the health of all age and ethnic groups (Ceria-Ulep, 
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Tse, & Serafica, 2010), yet research shows that immigrated adults in the U.S. are not meeting 

recommended levels (August & Sorkin, 2010; Goel et al., 2004; Kandula & Lauderdale, 2005). 

According to the American College of Sports Medicine (ACSM) (Polluck et al., 1998), 

recommendations for adult physical activity are to participate in moderate-intensity physical 

activity for at least 30 minutes a day five days per week or vigorous-intensity physical activity at 

least 20 minutes a day for three days per week. Structured physical activity is beneficial for 

preventing diseases (Physical Activity Guidelines Advisory Committee, 2008), increasing energy 

for daily living (Puetz, 2006), improving general well-being (Bartholomew, Morrison, & 

Ciccolo, 2005), and aiding in weight management (Physical Activity Guidelines Advisory 

Committee, 2008). 

August and Sorkin (2010) analyzed physical activity data from the biannual California 

Health Information Survey (CHIS) of 33,189 ethnically diverse subjects (26,522 non-Hispanic 

Whites, 1,686 African Americans, 2,565 Asian/Pacific Islanders, 2,414 Latinos) aged 45 to 85 

years to determine the effects of English use, ethnicity, and age on physical activity habits. 

Physical activity was assessed by participants’ self-report of their participation in the type, 

amount, and duration of moderate- and vigorous-intensity exercises. Significantly low amounts 

of both types of physical activity were recorded among all ethnicities (p < .001).  

Kandula and Lauderdale (2005) surveyed 3,291 Asian immigrants 18 to 59 years of age 

residing in California to determine if their risk of chronic disease and obesity were influenced by 

their leisure time physical activity (LTPA), non-leisure time physical activity (NLTPA), and 

occupational physical activity (OPA). Participants were chosen based on the CHIS to answer a 

physical activity questionnaire. LTPA was defined as physical activity performed during 

exercise, recreation, or any time other than that associated with one’s regular occupation, 
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housework, or transportation. Recommended levels of LTPA were based on the recommendation 

by the ACSM (Polluck et al., 1998). NLTPA was defined as physical activity for transportation 

that was at least five or more days per week of walking or bicycling for at least 30 minutes per 

day, or five or more days of walking or bicycling per week with at least 600 metabolic 

equivalents per week. OPA was defined as physical activity during working hours that included 

walking for most of the day or carrying moderate to heavy loads. Results indicated that Asian 

immigrant men and women of all ages were significantly less likely to meet recommended LTPA 

levels (p < .01) and more likely to be physically inactive (p < .01) than U.S.-born non-Asians. In 

men, education was positively associated with increased levels of LTPA (OR = 1.46; 95% CI 

[1.13, 1.88]), decreased recommended NLTPA (OR = 0.31; 95% CI [0.24, 0.39]), and decreased 

levels of OPA (OR = 0.23; 95% CI [0.15, 0.37]). For women, education was significantly 

associated with increased LTPA (OR = 1.48; 95% CI [1.09, 2.00]) and decreased OPA (OR = 

0.46; 95% CI [0.35, 0.60]). Asian immigrants in this study were less likely to engage in LTPA 

and more likely to be sedentary when compared to U.S.-born non-Asians.  

In the U.S., physical inactivity trends are not limited to only the adult population but are 

prevalent in college students as well (LaCaille, Drauner, Krambeer, & Pedersen, 2011). 

University students demonstrated awareness of the benefits of physical activity and showed 

concern about weight changes during this transitional stage of life, but struggled with balancing 

life’s responsibilities and social events with time for physical activity (LaCaille et al., 2011). 

College students appeared to focus less on the disease prevention benefits of physical activity, 

and more on the physical appearance and immediate benefits, such as increased attractiveness to 

the opposite sex and attaining the “ideal” body commonly displayed in fitness and health 

magazines (Waldron & Dieser, 2010). Concerning international students, many appeared to have 
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fallen short of meeting recommended amounts of physical activity (Suminski, Petosa, Utter, & 

Zhang, 2002).  

Suminski et al. (2002) surveyed 2,836 U.S. college students of various ethnicities (874 

Asian, 332 African American, 1,101 White, and 529 Hispanic) to identify their physical activity 

habits using the Self-Report of Physical Activity (SRPA) questionnaire, that asked questions 

related to demographics, current health conditions, and lifestyle factors. Results found that 

Asians were the most physically inactive (28.1%) compared to the other three ethnicities (23.5% 

African American, 17.4% White, and 20.3% Hispanic). Similarly, Asian women had the lowest 

amounts of physical activity over their lifespan (p < .02) compared to African American, White, 

and Hispanic ethnicities, while Asian men reported lower levels of lifetime physical activity than 

Whites (p < .001) and Hispanics (p < .001). In the month prior to completing the survey, 47% of 

participants neglected vigorous-physical activity and 17% reported no physical activity. 

Additionally, strength of association between the variables were tested, revealing a significant 

relationship between ethnicity (p < .001) and BMI (p < .01) on physical activity. Overall, 

ethnically diverse college students did not meet physical activity recommendations.  

As previously mentioned by Racette et al. (2011), physical activity pattern changes were 

assessed in 204 first and second year Asian college students residing in the U.S. Comparisons 

were made among 38% of participants who completed the follow-up questionnaire one year post 

freshmen. Results indicated that these students significantly increased their weight (p < .001) and 

BMI (p < .001) after one year in college. While overall exercise behavior did not differ, there 

was a decline in aerobic behavior (p = .039) and an increase in stretching exercises (p = .007) 

between their freshmen and sophomore years of college. Overall, these ethnically diverse college 
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students experienced a weight increase and did not meet physical activity recommendations as 

set forth by the ACSM. 

 Cross-culturally, physical activity is viewed and interpreted differently depending on 

participants’ ethnic background (Ceria Ulep et al., 2010). In China, physical activity was 

associated with work or transportation by walking or cycling, but steadily declined as the 

popularity of motorized vehicles increased (Wu, 2006). However, the U.S. offers many 

conveniences that eliminate the need for human physical exertion, thus encouraging physical 

inactivity, despite that a majority of Asians living in the U.S. (61.9%) are aware of the health 

benefits of exercise (Oh, Shaikh, Waters, Atienza, Moser, & Perna, 2010). Knowledge alone is 

insufficient to produce change in behavior toward a healthy lifestyle but when truth is revealed 

through research, it is as a light in the darkness, clearly illuminating the purpose for change.  

 

Summary 

 Obesity is strongly influenced by diet and physical activity. In addition, environmental 

factors can be influential as well. This is especially crucial in cross-cultural situations where 

acculturation can affect an individual’s health status. Foreign-born adults and college students 

seem to experience physical activity pattern changes from their home country when residing in 

the U.S. for extended amounts of time, with an increase in length of residence associated with an 

increased BMI. Overall, it appears that U.S- and foreign-born college students fall short of 

meeting physical activity recommendations as presented by the ACSM. Observing the physical 

activity practices of Chinese university students in the U.S. can open a window of opportunity to 

developing obesity-prevention strategies within this population.  



 

 

 

 

 

 

 

CHAPTER THREE 

 

 

 

METHODOLOGY 

 

 

 

The purpose of this cross-sectional research study was to test for associations in 

structured physical activity patterns of foreign Chinese university students attending U.S. 

universities prior to and after residing in the U.S. for at least three months. Additionally, this 

research determined associations with time spent in structured physical activities and changes in 

self-reported body mass index (BMI). As defined in Chapter 1 and for the foundation of this 

study, structured physical activity was defined as exercise that is planned and repetitive for the 

purpose of conditioning any part of your body (Physical Activity Guidelines Advisory 

Committee, 2008). This chapter describes the methods used to conduct the study. 

 

Subjects 

 A sample of 586 first generation undergraduate and graduate foreign Chinese students 

who were enrolled during the 2012 – 2013 school year at two midwestern universities (Ball State 

and Purdue University) were recruited to complete a questionnaire regarding their structured 

physical activity patterns three months prior to and after residing in the U.S. Students were 

recruited from two midwestern universities to ensure adequate sample size. Inclusion criteria for 

participation included: i) being a Chinese citizen, ii) U.S. residency for at least three months, iii) 

age 18 years or older, v) ability to participate in physical activity, vi) eighth grade English 
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reading comprehension and writing, and vii) enrolled for at least twelve credit hours at a 

midwestern university to exhibit evidence of active student status. Exclusion criteria included i) 

origin of residence outside of China, including Taiwan, ii) under the age of 18, and iii) not being 

a full time student of Purdue or Ball State Universities. 

 

Survey Instrument  

The Department of Health and Human Services (DHHS) (PAGAC, 2008) established 

physical activity guidelines among adults as 150 minutes per week of moderate-intensity or 75 

minutes per week of vigorous-intensity. This survey tool was created by the World Health 

Organization (WHO) (DCDHP, 2012) as an evaluation method for the structured physical 

activity patterns of people in both developed and developing nations (Armstrong & Bull, 2006). 

In the present study, the Global Physical Activity Questionnaire version 2 (GPAQv2) was 

modified to assess structured physical activity patterns of Chinese university students according 

to the Department of Health and Human Services (DHHS) guidelines.  

The Chinese Physical Activity Questionnaire (CPAQ) (Appendix A) was created using 

Microsoft Word 2010. Questionnaires between the two midwestern universities (Purdue and Ball 

State) were similar and only differed in their informed consent to contain university-specific 

information such as the university’s name and contact information for each university’s IRB and 

counseling center. Using identical tools, all survey questions were answered by participants 

regarding their structured physical activity patterns.  

The CPAQ contained two sections. Section A inquired participants’ demographic and 

anthropometric information (i.e., gender, age, year in school, length of residence in the U.S., 

heights and weights in China and in the U.S., Chinese province of origin, and family history of 

obesity-related diseases). Chinese province of origin was assigned to geographical regions based 
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on geographical location in China. Provinces were categorized into geographical regions to 

consolidate variables and identify associations with region of origin and changes in time spent in 

structured physical activities and BMI after residing in the U.S. for at least three months. 

Geographical regions were divided into North (i.e. Beijing, Tianjin, Heibi, Shanxi, and Inner 

Mongolia), South (i.e. Guangxi, Guangdong, Hainan, Jiangxi, Hunan, and Hong Kong), East (i.e. 

Shanghai, Jiangsu, Zhejiang, Anhui, Fujian, and Shandong), and West (i.e. Chongqing, Sichuan, 

Guizhou, Yunnan, Tibet, Gansu, Qinghai, Ningxia, and Xinjiang). Demographic information was 

used during analysis to i) draw comparisons and potential relationships between i) time spent in 

structured physical activities, ii) changes in BMI, and iii) perceived barriers to structured 

physical activities. Anthropometric information (weight and height in both countries) was self-

reported and used to calculate BMI using the formula weight (kg) divided by height (meters) 

squared. BMI was used as opposed to self-reported body weight (kg) as BMI is a standardized 

measurement that considers height and weight to demonstrate a more accurate picture of normal, 

overweight, or obese participants in this sample. Furthermore, since it was not feasible to 

measure actual height and weight of participants, self-reported anthropometrics were used to 

calculate BMI.  

Section B contained questions about subjects’ structured physical activity patterns in the 

three months prior to or after residing in the U.S. Questions in this section were modified from 

the GPAQv2 (DCDHP, 2012). The following paragraph explains in detail the survey questions, 

with definitions and language taken from the GPAQv2.  

Part 1 of the CPAQ (Appendix A) consisted of eight questions related to structured 

physical activity patterns while residing in China. The first question asked whether the subject 

participated in physical activities that caused large increases in breathing (vigorous physical 
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activity) for at least 10 minutes consecutively throughout a typical week in China. Then, subjects 

were asked to record the number of days and time spent each day in physical activities that 

caused large increases in breathing. If participants responded “No” to the former question, they 

were directed to go to the next set of questions on physical activities that caused small increases 

in breathing. Next, subjects recorded whether they partook in structured physical activities that 

caused small increases in breathing (moderate physical activity) for at least 10 minutes 

consistently, and if so, how many days per week and for how many minutes at each exercise 

session. If participants recorded “No,” that they did not participate in small increases in 

breathing, they were directed to move to the next question asking about sedentary behavior. 

Lastly, subjects recorded their sedentary time (excluding sleep time) and typical perceived 

barriers to their participation in physical activity while residing in China.  

Part 2 comprised of eight questions in relation to structured physical activity patterns 

while residing in the U.S. With the exception of residency, the wording, outline, and format of 

the questions were mimicked those previously noted. The first question asked whether the 

subject participated in physical activity that caused large increases in breathing (vigorous 

physical activity) for at least 10 minutes consecutively throughout a typical week in the U.S. 

Then, subjects were asked to record the number of days and time spent each day in physical 

activities that caused large increases in breathing. If participants responded “No” to the former 

question, they were directed to go to the next set of questions on physical activities that caused 

small increases in breathing. Next, subjects recorded whether they partook in structured physical 

activities that caused small increases in breathing (moderate physical activity) for at least 10 

minutes consistently, and if so, how many days per week and for how many minutes at each 

exercise session. If participants recorded “No,” that they did not participate in small increases in 
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breathing, they were directed to move to the next question asking about sedentary behavior. 

Lastly, subjects recorded their sedentary time (not including sleep) and typical perceived barriers 

to their participation in physical activity while residing in the U.S.  

 

Validity and Reliability 

Since the GPAQv2 was modified to suit the study population, the questionnaire was 

tested for content validity and reliability. Test-retest reliability was administered by emailing 30 

international Chinese students who were not included as part of the larger study. Participants 

completed the survey twice with an average of one week between test-retest administrations. 

Because Section A dealt mainly with demographics and was assumed to be consistent between 

tests, reliability was tested only on questions regarding time spent in various physical activities 

and perceived barriers to physical activities (Section B of CPAQ). Reliability results are 

summarized in Appendix B. 

Content validity was tested by seeking feedback from faculty members at a midwestern 

university with expertise ranging from nutrition (2) to exercise science (1) and physical 

education (2). Assistance from a professor from the Department of Urban Planning was solicited 

due to his knowledge of the Chinese culture.   

 

Letter of Permission 

 Since the GPAQv2 was available to public domain through the WHO website (DCDHP, 

2012), a letter of permission was not warranted. Prior to the start of the research, the Institutional 

Review Board at Ball State University and Purdue University granted permission for the use of 

research subjects (Appendix C).  
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Methods 

To ensure adequate sample size of the target population, two midwestern universities 

were chosen as the study’s setting, with the same survey administered to all participants. A 

variety of settings were used to gather a large participation of Chinese students such as: i) in-

person recruitment at school-related events or campus buildings, ii) peer/professor referral, and 

iii) electronic communication via email or Qualtrics. 

The survey was initially administered in-person during the Chinese New Year of 2013 at 

Purdue University. The survey was administered in-person by the Principle Investigator with 

assistance from three undergraduate dietetic student volunteers from Ball State University. This 

event was chosen based on the potential to gather a large number of subjects that would meet the 

inclusion and exclusion criteria.  

In-person communication was established by greeting potential participants in the 

conference hall and requesting their participation in the study. Participants were instructed to 

read through the informed consent and circle “I Agree” to complete the survey or “I Disagree” to 

opt not to participate. Surveys that were completed in-person were returned immediately to the 

principle investigator and assigned an ID number.  

Unfortunately, this did not achieve the quantity of research subjects anticipated 

(anticipated surveys to be collected: 150; actual surveys gathered: 50). Because this did not 

achieve the volume needed, surveys were also obtained through numerous other ways. A second 

form of in-person communication was by recruiting participants at public places on Ball State 

University’s campus known to attract a large quantity of students (i.e. library, gymnasium, 

conference hall, classrooms, foyers in student housing) with an effort to increase sample size. As 

described previously, subjects who approached within a reasonable proximity were encouraged 
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to participate in the survey, read and agree to the informed consent, and complete all applicable 

questions. Surveys were handed immediately to the principle investigator after completion and 

were assigned an ID number. To ensure anonymity, no identifying information was collected 

(e.g. name, address, cell phone number etc.).  

A second form of communication was established by sending an electronic document or 

survey link to Qualtrics via e-mail to foreign Chinese university students communicating interest 

in participating in the research study. E-mail addresses were obtained by contacting the Rinker 

Center for International Programs (RCIP) at Ball State University. The RCIP had access to the 

contact information for all international students registered for courses at Ball State University. 

The RCIP assisted with the research by sending a mass recruitment email (Appendix D) to all 

registered Chinese students seeking their interest to participate in the research study. Students 

expressing interest in the study replied positively to the mass email directly to the RCIP which 

forwarded responses to the principle investigator. The principle investigator then sent an 

electronic message to each participant individually, explaining the survey’s content and purpose 

with a survey link or the survey attached as a Microsoft Word 2010 document. If participants 

completed the survey through Qualtrics, the survey results were stored online and assigned a 

random ID number automated by the software. Participants that completed the survey as the 

Word document returned the completed survey via email to the principle investigator as an 

attachment. To protect confidentiality and anonymity, any and all identifying information was 

removed from surveys and each survey was assigned an ID number. Upon receipt of completed 

surveys, e-mail communication with participants was deleted. 

A third recruitment method was initiated by obtaining verbal permission of various Ball 

State University professors to allow the principle investigator to make classroom visits most 
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commonly enrolled by Chinese students to request participation in the research or to 

electronically recruit participants via email. Professors and participants were assured that all 

identifying information would be removed from surveys and would remain anonymous with only 

an attached ID number.  

In addition, recruitment occurred through means of peer referral consisting of one 

Chinese student who would voluntarily recruit his or her friends to participate in the research. 

Subjects recruited through peer referral completed hard copies of the survey and were returned 

immediately to the principle investigator. Each participant was assured that their names would 

not be attached to the survey and would be coded with an ID number.  

Throughout each recruitment method and with the intent to prevent duplicate responses, 

subjects were asked if they had previously participated in the study. Those who responded, “No,” 

were encouraged to participate. Those who responded, “Yes,” were thanked for their time and 

the survey withheld. These were the methods of recruitment for this present study.  

 

Data Analysis 

Results were analyzed through IBM SPSS Statistics v. 20 for Windows (IBM SPSS, 

2012). Descriptive statistics (i.e. frequencies, percent, means, and standard deviations) were run 

on variables of gender, age, year in school, and geographical region in relation to time spent in 

physical activities, change in weight and BMI, and difference in time spent in physical activities 

between the two countries. One-way ANOVA was used to assess the association between time 

spent in physical activities (hours per week) was tested against gender, age, year in school, and 

geographical region. Pearson’s correlation coefficient was used to determine the relationship 

between change in BMI and time spent in physical activities. Significance was established at α = 

.05. 
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Institutional Review Board 

 Prior to implementing this study, permission was granted by Ball State University 

Institutional Review Board. The researcher conducting this investigation completed the 

Collaborative Institutional Training Initiative training to satisfy the institutional instructional 

mandated in the protection of human research subjects (Appendix C). According to Purdue 

University’s Institutional Review Board (IRB), permission for collecting data did not require 

authorization by Purdue University’s IRB as long as Ball State University’s IRB had authorized 

the study. However, permission had to be granted by the specific student-lead organization that 

was contacted to participate in the study (Appendix C). 

 

Summary 

 The Chinese Physical Activity Questionnaire was used to test for associations in 

structured physical activity patterns of foreign Chinese university students attending two 

midwestern universities prior to and after residing in the U.S. for at least three months.  IBM 

SPSS Statistics v. 20 for Windows was used to analyze all variables and test for associations.  



 

 

 

 

 

 

 

CHAPTER IV 

 

 

 

RESULTS 

 

 

 

The purpose of this cross-sectional research study was to test for associations in 

structured physical activity patterns of foreign Chinese university students attending two 

midwestern universities prior to and after residing in the U.S. for at least three months. 

Additionally, this research determined associations with time spent in structured physical 

activities and changes in self-reported body mass index (BMI). Results of the study are presented 

in this chapter.   

 

Subjects 

 One hundred and forty-nine (N = 149) Chinese university students participated through e-

mail communication, social networking sites, referrals through friends, and classroom visits (i.e. 

College of Applied Technology, College of Architecture and Planning, and Miller College of 

Business). Fifty subjects attended Purdue University, Lafayette, IN, and 99 subjects were 

enrolled at Ball State University, Muncie, IN. All participants were 18 years or older, born in 

China, registered for at least twelve university credit hours, and had resided in the U.S. for at 

least three months. Only questionnaires completed by subjects meeting the above criteria, also 

outlined in the informed consent attached to each survey, were used for data analysis. Incomplete 

questionnaires or those completed by ineligible subjects were excluded from the final analysis.  
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Analysis of demographic information of subjects is presented in Table 1. For the purpose 

of this study, age was categorized into two groups to consolidate variables, participants 20 years 

of age or younger and participants 21 years of age or older. Age 21 years was determined to be 

the dividing line as it is the legal age of adulthood and approximately halfway through schooling 

for a traditional student that also attends graduate school. The demographic data outlined in 

Table 1 displayed that approximately 74 subjects (50%) were male and 61 (41%) were 20 years 

of age or younger. Grade levels were also combined in an attempt to consolidate variables. 

Approximately 72 (48%) of participants were freshmen/sophomores, 42 (28%) were 

junior/seniors, and 35 (24%) were graduate students. Geographical regions were classified based 

upon subject’s response to city of origin. Specific geographical regions were labeled based on 

location in China and divided into four quadrants. Participants from each quadrant were as 

follows: i) North 42 (28%), ii) South 31 (21%), iii) East 55 (37%), and iv) West 21 (14%).  

 

Table 1 Demographic characteristics of participants (N = 149) 

  n % 

Gender   

Male 74 49.7 

Female 75 50.3 

Age      

≤20 years 61 40.9 

≥21 years 88 59.1 

Year in School     

Freshmen/Sophomore 72 48.3 

Junior/Senior  42 28.2 

Graduate  35 23.5 

Geographical region   

North 42 28.2 

South 31 20.8 

East 55 36.9 

West 21 14.1 
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Hypothesis #1: Chinese university students spend less time in structured physical activity 

when living in the U.S. than in China. 

 Hypothesis #1 examined the frequency of Chinese university students’ time spent in 

physical activities while living in China and the U.S. Subjects reported their hours per day and 

number of days per week spent in moderate- and vigorous-intensity physical activities (MPA and 

VPA, respectively) in each country. Responses were combined to calculate combined physical 

activity, measured in hours per week. Survey questions regarding sedentary behavior were 

excluded from results related to poor reliability scores, indicating that participants were either 

unsure in their actual time spent not in physical activity or were confused on the question’s 

meaning due to language barriers. Those who participated only in moderate-intensity physical 

activity (and no vigorous-intensity physical activity) were labeled as “MPA,” while those who 

participated in only vigorous-intensity physical activity (and no moderate-intensity physical 

activity) were labeled as “VPA.” Those who did not participate in physical activity were labeled 

as “No PA” and those who participated in both MPA and VPA during a typical week were 

classified as “M&VPA.” Change in time spent in physical activities between countries was 

calculated by subtracting time recorded in China with time recorded in the U.S. If the resulting 

number was positive, it was associated with an increase in time spent in structured physical 

activities after moving to the U.S., whereas, if the number was negative, it was associated with a 

decrease in time spent in structured physical activities.  

 

Frequencies, means with standard deviation, and ANOVA were used to analyze time spent in 

moderate-, vigorous-, and combined structured physical activities when living in China.  

 This first question analyzed participants’ time spent in structured physical activity in 

China. Frequencies, percents and means were run to quantify the data to indicate the number of 
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participants that participated in MPA, VPA, or M&VPA (Table 2). Means and standard deviation 

were used to determine an average time (hours and minutes) each category of participants spent 

in structured physical activity (analyzed by gender, age, year in school, and geographical region). 

One-way ANOVA was used to determine significance with α = .05.  

Overall, 133 (88.7%) subjects participated in either MPA, VPA, or M&VPA during a 

typical week in China. Sixteen participants (12.3%) reported not participating in either type of 

physical activity. Frequencies and percents revealed that 16 (10.7%) participants spent time only 

in MPA with times that ranged from ≤1 hour to 30 hours per week. Twenty-seven (18.1%) 

participants recorded spending only time in VPA during a typical week with time-periods 

spanning ≤1 hour to 20 hours per week. Lastly, 91 (61.1%) participants who took part in 

M&VPA spent approximately ≤1 hour to 45 hours per week.  
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Table 2 Time spent (hours per week) in physical activities in China 

 MPA VPA M&VPA 

n 16 27 91 

% 10.7 18.1 61.1 

M ± SD (hrs/wk) 3.1 ± 2.8 4.7 ± 3.4 9.7 ± 7.8 

  M ± SD M ± SD M ± SD 

(hr/wk) (hrs/wk) (hrs/wk) 

Gender       

Male 2.9 ± 6.0 5.1 ± 4.3** 8.9 ± 8.2* 

Female 3.0 ± 3.3 2.4 ± 3.2** 5.3 ± 5.4* 

Age       

≤20 years 4.2 ± 6.4 4.1 ± 4.6 8.3 ± 9.0 

≥21 years 2.9 ± 3.3 3.5 ± 3.6 6.3 ± 5.5 

Year in School       

Freshmen/ Sophomores 3.8 ± 6.0 3.8 ± 4.1 7.6 ± 8.4 

Juniors/ Seniors 2.7 ± 3.1 4.2 ± 4.1 6.0 ± 5.5 

Graduates 3.4 ± 3.8 3.0 ± 3.7 6.4 ± 6.4 

Geographical region       

North 2.7 ± 3.0 2.7 ± 3.2 5.4 ± 5.3 

South 3.6 ± 3.6 3.2 ± 3.0 6.8 ± 4.9 

East 4.0 ± 6.4 4.4 ± 4.3 8.4 ± 8.6 

West 3.7 ± 5.8 4.9 ± 5.1 8.6 ± 8.8 

*p < .01, **p < .001 

MPA = participants involved in Moderate-Intensity Physical Activity only 

VPA =  participants involved in Vigorous-Intensity Physical Activity only 

M&VPA =  participants involved in both Moderate and Vigorous Physical Activity 

Data does not reflect responses from participants who did not participate in physical activity 

 

Analysis of variance (ANOVA) assessed associations of demographic information 

(gender, age, year in school, and geographical region of origin in China) with time spent in 

physical activities (Table 2). Gender was found to have a significant effect on VPA and M&VPA 

with no significant effect on MPA. In China, males spent more time in VPA (F (2,148) =19.37, p 

= .000) and M&VPA (F (2,148) = 10.19, p = .002) than females. Means and standard deviations 

for the time spent in each physical activity are presented in Table 2. Age, year in school, and 

geographical region were not significantly associated with participants’ time spent in MPA, 

VPA, or M&VPA. 
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Frequencies, means with standard deviation, and ANOVA were used to analyze time spent in 

moderate-, vigorous-, and combined structured physical activities when living in the U.S. 

 This first research question analyzed participant’s time spent in structured physical 

activity in China. The second question presented above studied the physical activity patterns of 

Chinese university students in the U.S. Frequencies, percents and means were ran to quantify the 

data to indicate the number of participants that participated in MPA, VPA, or M&VPA (Table 3). 

Means and standard deviation were used to determine an average time (hours) each category of 

participants spent in structured physical activity (analyzed by gender, age, year in school, and 

geographical region). One-way ANOVA was used to determine significance with α = .05. 

In the U.S., 128 (85.3%) Chinese students who completed this study participated in MPA, 

VPA, or M&VPA throughout a typical week. Twenty-one (14.7%) subjects did not participate in 

either type of physical activity. Frequencies and percents revealed that 29 (19.5%) participants 

spent approximately ≤1 hour to 25 hours in MPA per week with a mean of 3.4 (SD = 2.8) hours 

per week. Also, 17 (11.4%) participants spent approximately ≤1 hour to 37.5 hours in VPA, with 

a mean 4.0 hours (SD = 4.6) hours per week. Lastly, 82 (55.0%) students spent approximately ≤1 

hour to 55 hours per week in M&VPA, with a mean of 9.0 (SD = 8.9) hours per week (Table 3).  
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Table 3 Time spent (hours per week) in physical activities in the U.S. 

  MPA VPA M&VPA 

n 29 17 82 

% 19.5 11.4 55 

M ± SD (hr/wk) 3.4 ± 2.8 4.0 ± 4.6 9.0 ± 8.9 

  M ± SD M ± SD M ± SD 

  (hr/wk) (hr/wk) (hr/wk) 

Gender       

Male  3.8 ± 2.9* 3.3 ± 5.9 7.1 ± 7.4 

Female 2.2 ± 3.9* 2.9 ± 4.9 5.1 ± 7.9 

Age       

≤20 years 2.4 ± 3.6 3.0 ± 4.9 5.4 ± 7.4 

≥21 years 3.4 ± 4.1 3.2 ± 5.7 6.6 ± 7.9 

Year in School       

Freshmen/Sophomore 2.8 ± 4.0 2.9 ± 5.1 5.7 ± 8.3 

Juniors/Seniors 3.5 ± 4.4 3.1 ± 4.6 6.7 ± 6.8 

Graduates 2.8 ± 3.1 3.4 ± 6.9 6.2 ± 7.6 

Geographical region       

North 3.3 ± 4.9 3.8 ± 6.8 7.1 ± 9.8 

South  2.8 ± 3.6 1.5 ± 2.2 4.3 ± 4.6 

East 3.0 ± 3.4 2.5 ± 3.9 5.5 ± 4.7 

West 2.6 ± 3.0 3.7 ± 6.3 6.2 ± 8.2 

*p < .05 

MPA = participants involved in Moderate-Intensity Physical Activity only 

VPA =  participants involved in Vigorous-Intensity Physical Activity only 

M&VPA =  participants involved in both Moderate and Vigorous Physical Activity 

Data does not reflect responses from participants who did not participate in physical activity 

 

 

ANOVA assessed association of demographic information (gender, age, year in school, 

and geographical region of origin) to time spent in physical activities (Table 3). Gender was 

found to have an effect on MPA, but was not associated with VPA or M&VPA. Males spent 

significantly more time in MPA than females, F(2,148) = 6.35, p = .013, spending an average 3.8 

(SD = 2.9) hours per week while females spent an average of 2.2 (SD = 3.9) hours per week 

(Table 3). Age, year in school, and geographical region had no significant effect on time spent in 

MPA, VPA, or M&VPA.  
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Frequencies, means with standard deviation, and ANOVA were used to analyze time spent in 

moderate-, vigorous-, and combined structured physical activities between countries. 

Table 4 through 6 show comparisons of the change in time spent in structured physical 

activities between countries. Change in time spent in structured physical activities was 

determined by subtracting the participant’s reported time spent in structured physical activity in 

China from the participant’s time spent in structured physical activity in the U.S. This calculation 

was completed for all three categories of MPA (Table 4), VPA (Table 5), and M&VPA (Table 

6).  

  

Table 4 Change in time spent (hours per week) in MPA between countries (N = 149) 

  n % 

Increased 63 42.3 

No ∆ 25 16.8 

Decreased 61 40.9 

  Increase No ∆ Decrease 

  n % n % n % 

Gender**             

Male 38 25.5 22 14.8 14 9.4 

Female 25 16.8 39 26.2 11 7.4 

Age*             

≤20 years 17 11.4 30 20.1 14 9.4 

≥21 years 46 30.9 31 20.8 11 7.4 

Year in School*             

Freshmen/Sophomores 24 16.1 32 21.5 16 10.7 

Juniors/Seniors 26 17.4 13 8.7 3 2.0 

Graduates 13 8.7 16 10.7 6 4.2 

Geographical region             

North 21 14.1 18 12.1 3 2.0 

South 12 8.1 12 8.1 7 4.7 

East 23 15.4 21 14.1 11 7.4 

West 7 4.7 10 6.7 4 2.7 

*p < .05, **p < .01 
     

 MPA = participants involved in Moderate-Intensity Physical Activity only 

and no other types 
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Table 5 Change in time spent (hours per week) in VPA between countries (N = 149) 

 

n % 

Increased 48 32.2 

No ∆ 26 27.4 

Decreased 75 50.3 

 Increase No ∆ Decrease 

  n % n % n % 

Gender*           

Male 16 10.7 47 31.5 11 7.4 

Female 32 21.5 28 18.8 15 10.1 

Age          

≤20 years 18 12.1 34 22.8 9 6.0 

≥21 years 30 20.1 41 27.5 17 11.4 

Year in School   
 

      
 

Freshmen/Sophomores 24 16.1 37 24.8 11 7.4 

Juniors/Seniors 14 9.4 23 15.4 5 3.4 

Graduates 10 6.7 15 10.1 10 6.7 

Geographical region             

North 13 8.7 25 16.8 4 2.7 

South 9 6 14 9.4 8 5.4 

East 12 15.4 23 15.4 9 6 

West 3 2 13 8.7 5 3.4 

*p < .01 

      VPA = participants involved in Vigorous-Intensity Physical Activity only and no 

other types 
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Table 6 Change in time spent (hours per week) in M&VPA between countries (N = 149) 

  
n % 

Increased 53 35.6 

No ∆ 16 10.7 

Decreased 80 53.7 

  Increase No ∆ Decrease 

  n % n % n % 

Gender            

Male 25 16.8 41 27.5 8 5.4 

Female 28 18.8 39 26.2 8 5.4 

Age*           

≤20 years 15 10.1 38 25.5 8 5.4 

≥21 years 38 25.5 42 28.2 8 5.4 

Year in School             

Freshmen/Sophomores 22 14.8 41 27.5 9 6 

Juniors/Seniors 16 10.7 24 16.1 2 1.3 

Graduates 15 10.1 15 10.1 5 3.4 

Geographical region             

North 14 9.4 23 15.4 5 3.4 

South 8 5.4 18 12.1 5 3.4 

East 27 18.1 24 16.1 4 2.7 

West 4 2.7 15 10.1 2 1.3 

* p < .05 
 M&VPA = participants involved in both Moderate and Vigorous Physical Activities 

 

Frequencies revealed that time spent in MPA increased in 63 (42.3%), decreased in 61 

(40.3%), and had no change in 25 (16.8%) subjects (Table 4). Change in time spent in MPA 

ranged from a -28 to +21 hours per week.  For VPA, frequencies revealed that time spent in this 

physical activity increased in 48 (32.2%), decreased in 75 (50.3%), and had no change in 26 

(17.4%) participants (Table 5). Change in time spent in VPA ranged from -15 to +31.5 hours per 

week. Lastly, frequencies revealed that time spent in M&VPA increased in 53 (35.6%), 

decreased in 80 (53.7%), and had no change in 16 (10.7%) subjects (Table 6). Change in time 

spent in M&VPA ranged from -40 to +50 hours per week. 
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ANOVA was used to analyze associations between groups for MPA, VPA, and M&VPA. 

Gender, age, and year in school was found to have a significant effect on MPA among 

participants. Comparing means with standard deviations, men reported experiencing less change 

in time spent in MPA than women (F(2,147) = 7.54, p = .007). Also, subjects that were 21 years 

of age or older reported a significantly greater change in time spent in MPA when compared to 

participants 20 years of age or younger (F(2,147) = 6.57, p = .011). Lastly, year in school had a 

significant effect on time spent in MPA. Freshmen/sophomores experienced a greater change in 

time spent in MPA than Juniors/Seniors or Graduates (F(3,146) = 3.16, p = .045) (Table 4).  

Using ANOVA, VPA was found to be affected by gender, but was not related to age, 

year in school, or geographical region. Males reported a greater change in time spent in VPA 

during a typical week when compared to females (F(2,147) = 11.12, p = .001) (Table 5). Lastly, 

ANOVA revealed that M&VPA was related to age of participants, but not significantly 

associated to gender, year in school, or geographical region. Participants that were aged 20 years 

of age or younger experienced a significantly greater change in M&VPA when compared to 

participants aged 21 years or older (F(2,147) = 4.69, p = .032) (Table 6).  

For this research, the researcher hypothesized that Chinese university students 

significantly changed their time spent in moderate-, vigorous-, and combined structured physical 

activities after living in the U.S. for at least three months than when living in China. The 

hypothesis was accepted upon the basis of gender in relation to MPA (F(2,147) = 7.54, p = .007) 

and VPA (F(2,147) = 11.12, p = .001), age in relation to MPA (F(2,147) = 6.57, p = .011), and 

year in school in relation to M&VPA (F(3,145) =3.16, p = .045).  
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Hypothesis #2: Chinese university students’ BMI were significantly increased after residing 

in the U.S. for at least three months.  

 Participants in this research provided self-reported heights (cm) and weights (kg) while in 

China and the U.S. From their responses, BMI was calculated by dividing weight in kilograms 

(kg) by height in meters squared (m2), and categorized as: i) underweight: less than 18.5kg/m2, 

ii) normal: 18.5 kg/m2 to 24.9 kg/m2; iii) overweight: 25.0 kg/m2 to 29.9 kg/m2; and iv) obese: 

30.0 kg/m2 or higher (Ogden 2011).  Frequencies revealed that participants were living in China 

had BMIs in the following categories: i) underweight: 29 (19.5%), ii) normal: 97 (65.1%), iii) 

overweight: 10 (6.7%), and iv) obese: 13 (8.7%). In the U.S., participants’ BMIs were: i) 

underweight: 17 (11.4%), ii) normal: 102 (68.5%), iii) overweight 14 (9.4%), and iv) obese: 16 

(10.7%). However, this research sought to assess change in BMI with change in participation of 

time spent in physical activities. Change in BMI was computed by subtracting BMI in China 

from BMI in the U.S. Frequencies revealed that 99 (66.4%) participants increased their BMI and 

18 (12.1%) decreased their BMI while 32 (21.5%) had no change.  

 

Chinese university students’ change in BMI was associated to gender, age, year in school, 

and/or geographical region of origin.  

A cross-tabulation of the change in BMI with gender, age, year in school, and 

geographical region of origin respectively was carried out. BMI in males increased an average of 

1.6 (SD = 0.7) while women had a mean increase of 1.4 (SD = 0.7). Junior/Seniors experienced a 

greater mean change in BMI with an average increase of 1.6 (SD = 0.8) than 

freshmen/sophomores (1.5 (SD = 0.7)) and graduates (1.5 (SD = 0.7)). The greatest mean change 

in BMI per geographical region was observed in the East (1.7 (SD = 0.8)) when compared to the 

West (1.4 (SD = 0.7)), North (1.4 (SD = 0.8)), and South (1.1 (SD = 0.3)). Those who were 21 
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years or older experienced a greater mean increase in BMI (1.6 (SD = 0.8)) in comparison to 

those who were 20 years or younger (1.3 (SD = 0.6)). Data was analyzed using frequencies, 

percents, and ANOVA with significance set at α = .05. 

 

Table 7 Change in BMI by demographical indicators 

 

Increase BMI No BMI ∆  Decrease BMI  

(n = 18) 

Mean BMI ∆ 

(n = 99) (n = 32) (N = 149) 

n % n % n % M ± SD 

Gender           

Male 43 28.9 20 13.4 11 7.4 0.7 ± 3.6 

Female 56 37.6 12 8.1 7 4.7 1.1 ± 1.8 

Age           

≤20 years 46 30.9 12 8.1 3 2.0 1.1 ± 1.5 

≥21 years 53 35.6 20 13.4 15 10.1 0.8 ± 3.4 

Year in School           

Freshmen/ 53 35.6 12 8.1 7 4.7 1.0 ± 1.5 

Sophomore 

Junior/Senior 26 17.4 9 6.0 7 4.7 0.9 ± 4.8 

Graduate 20 13.4 11 7.4 4 2.7 0.8 ± 1.3 

Geographical 

region* 

          

East 29 19.5 9 6.0 4 2.7 0.2 ± 4.1 

West 27 18.1 4 2.7 0 0.0 1.1 ± 1.3 

North 27 18.1 17 11.4 11 7.4 1.3 ± 1.8 

South 16 10.7 2 1.3 3 2.0 1.6 ± 1.4 

*p < .01 

BMI = Body Mass Index (kg/m2) 

         
 

ANOVA revealed a significant relationship between geographical region of origin and 

mean change in BMI (F (2,146) = 7.153, p = .001), where those who moved to the U.S. from the 

Eastern region of China experienced a greater change in BMI when compared to those from the 

West, North, or South regions. No further significant relationships between mean change in BMI 

and gender, age, and year in school (Table 5).   
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Chinese university students’ change in BMI were strongly, negatively associated with their 

change in moderate-, vigorous-, and/or combined physical activities.  

Tables 8 through 10 compare the change in time spent in physical activity for MPA, 

VPA, and M&VPA to participants’ change in BMI after living in the U.S. for at least three 

months. Data was analyzed using frequencies, percents, and ANOVA with significance set at α = 

.05.  

Table 8 Change in BMI (kg/m2) by change in time spent in MPA (N = 149) 

  ∆ in Time Spent in MPA 

  Increased No ∆ Decreased 

BMI ∆ n % n % n % 

Increased 41 27.5 16 10.7 42 28.2 

No ∆ 11 7.4 6 4 15 10.1 

Decreased 11 7.4 3 2 4 2.7 

M ± SD (kg/m2) 1.5 ± 0.8 1.5 ± 0.7 1.4 ± 0.6 

p = .148 

MPA = participants involved in Moderate-Intensity Physical Activity only  

 

 

Table 9 Change in BMI (kg/m2) by change in time spent in VPA (N = 149) 

   ∆ in Time Spent in VPA 

  Increased No ∆ Decreased 

BMI ∆ n % n % n % 

Increased 33 22.1 21 14.1 45 30.2 

No ∆ 12 8.1 3 2 17 11.4 

Decreased 3 2 2 1.3 13 8.7 

M ± SD (kg/m2) 1.4 ± 0.6 1.3 ± 0.6 1.6 ± 0.8 

p = .163 

VPA = participants involved in Vigorous-Intensity Physical Activity only  
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Table 10 Change in BMI (kg/m2) by change in time spent in M&VPA (N=149) 

  

∆ in Time Spent in M&VPA 

Increased No ∆ Decreased 

BMI ∆ n % n % n % 

Increased 35 23.5 11 7.4 53 35.6 

No ∆ 13 8.7 2 1.3 17 11.4 

Decreased 5 3.4 3 2 10 6.7 

M ± SD (kg/m2) 1.4 ± 0.7 1.5 ± 0.8 1.5 ± 0.7 

p = .858,  

M&VPA = participants involved in both Moderate and Vigorous Physical Activity 

 

 

Frequencies revealed that for participants who reported increasing their time spent in 

MPA, 41 (27.5%) students increased in BMI, while 11 (7.4%) decreased their BMI. For those 

participants that reported decreasing their time spent in MPA, 42 (28.2%) students increased 

their BMI, while 4 (2.7%) students decreased BMI. Participants who reported experiencing no 

change in time spent in MPA, 16 had an increase in their BMI (10.7%) and three decreased their 

BMI (Table 8).  

Change in VPA was analyzed also according to change in BMI. Students who increased 

their time spent in VPA were as such: 33 (22.1%) increased their BMI while 3 (2.0%) students 

decreased their BMI. Participants who reported decreasing their time spent in VPA, 45 (30.2%) 

increased their BMI while 13 (8.7%) decreased their BMI. Participants who reported having no 

change in time spent in VPA, 21 (14.1%) experienced an increase in BMI while two (1.3%) 

experienced a decrease in BMI (Table 9).  

Lastly, for students who reported an increase in M&VPA, 35 (23.5%) increased their 

BMI while five (3.4%) decreased their BMI. For participants that reported decreasing their time 

spent in M&VPA, 53 (35.6%) students increased their BMI while 10 (6.7%) students decreased 

their BMI. Participants that experienced no change in time spent in M&VPA, 11 (7.4%) 

increased their BMI while 10 (6.7%) decreased their BMI (Table 10). ANOVA revealed that 
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mean change in BMI was not significantly associated with an increase, decrease, or no change in 

time spent in MPA, VPA, or M&VPA reported among participants (Tables 8-10).  

For this research, the researchers hypothesized that Chinese university students’ BMI will 

significantly increase after residing in the U.S. for at least three months when analyzed by 

gender, age, year in school, and/or geographical region of origin. The hypothesis was accepted in 

relation to region of origin. ANOVA revealed a significant relationship between geographical 

region of origin and mean change in BMI (F (3,145) = 2.180, p = .093), where those who moved 

to the U.S. from the Eastern region of China experienced a greater change in BMI when 

compared to those from the regions of the West, North, and South. No significance was observed 

when students’ change in BMI was analyzed against physical activity type (Tables 8-10).  

 

Hypothesis #3: Chinese university students had at least one significant perceived barrier to 

time spent in structured physical activities within each country (the U.S. and China) for 

moderate-, vigorous-, combined, or no time spent in physical activities. 

 Descriptive statistics (frequencies and percents) were used to analyze perceived barriers 

to physical activities in China and the U.S. among Chinese university students. Data was 

evaluated based upon type of physical activity performed (VPA, MPA, M&VPA, or No PA) and 

subjects’ perceived thoughts on possible barriers to participating in other or more physical 

activities in China. Table 11 displays the reports participants’ perceived barriers in China while 

Table 12 presents the reports perceived barriers in the U.S.  
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Table 11 Perceived barriers in China to physical activities 

Barriers No PA  

(n = 15) 

MPA  

(n = 16) 

VPA  

(n = 27) 

M&VPA  

(n = 91) 

n % n % n % n  % 

Unsafe Environment 1 0.7 3 2.0 3 2.0 13 8.7 

Lack of Resources 4 2.7 8 5.4 10 6.7 31 20.8 

Climate* 1 0.7 6 4.0 5 3.4 45 30.2 

Injury  0 0.0 2 1.3 4 2.7 14 9.4 

Sickness or Disease 1 0.7 2 1.3 6 4.0 12 8.1 

Other Barriers**         

Work/Study 1 0.7 0 0.0 1 0.7 6 4.0 

Lazy/Unmotivated 2 1.3 8 5.4 1 0.7 12 8.1 

Lack of Time 0 0.0 0 0.0 2 1.3 3 2.0 

Not Convenient 0 0.0 0 0.0 0 0.0 1 0.7 

*p <.01, **p ≤ .05 

No PA = participants who did not participate in physical activity 

MPA = participants involved in Moderate-Intensity Physical Activity only 

VPA = participants involved in Vigorous-Intensity Physical Activity only 

M&VPA = participants involved in both Moderate and Vigorous Physical Activity 

 

 

ANOVA revealed a significant relationship between climate in China and time spent in 

physical activity (Table 7). A significant amount of Chinese university students appear to 

consider the climate in China as a barrier to both VPA and MPA during a typical week (F(3,146) 

= 5.661, p = .001). Also, “other barriers” had a significant impact on participants’ time spent in 

physical activities (F(3,146) = 2.102, p = .048). It appears that Chinese students reported that 

being “lazy” or “unmotivated” (n = 2, 15.4%) was a significant barrier to physical activity in 

China (Table 7). The highest ranked perceived barriers to physical activities in China were: i) 

VPA with “lack of resources” (n = 10, 6.7%), ii) MPA with “lack of resources” (n = 8, 5.4%) 

and “lazy/unmotivated” (n = 8, 5.4%), iii) M&VPA with “climate” (n = 45, 30.2%), and iv) No 



47 

 

PA with “lack of resources” (n = 4, 2.7%) (Table 11). The following Table will evaluated 

participants’ perceived barriers while in the U.S (Table 12).  

Table 12 Perceived barriers in the U.S. to physical activities 

Barriers No PA  MPA  VPA  M&VPA  

(n = 21) (n = 29) (n = 17) (n = 82) 

n % n % n % n  % 

Unsafe Environment 1 0.7 0 0 2 1.3 8 5.4 

Lack of Resources 1 0.7 2 1.3 3 2 5 3.4 

Climate 3 2 4 2.7 6 4 25 16.8 

Injury 2 1.3 5 3.4 2 1.3 7 4.7 

Sickness or Disease 1 0.7 5 3.4 4 2.7 10 6.7 

Other Barriers         

    Work/Study 3 2 5 3.4 4 2.7 12 8.1 

    Lazy/Unmotivated 6 4 5 3.4 1 0.7 12 8.1 

    Lack of Time 1 0.7 2 1.3 4 2.7 15 10.1 

    Not Convenient 0 0 1 0.7 1 0.7 2 1.3 

No PA = participants who did not participate in physical activities 

MPA = participants involved in Moderate-Intensity Physical Activity only 

VPA = participants involved in Vigorous-Intensity Physical Activity only 

M&VPA = participants involved in both Moderate and Vigorous Physical Activity 

 

 

For perceived barriers in the U.S., ANOVA revealed no significant relationships with 

Chinese university students’ time spent in physical activities (Table 8). The highest ranked 

barrier for each time spent in physical activity category was “climate” for VPA (n = 6, 4.0%), 

“injury,” “sickness or disease,” “work/study,” and “lazy/unmotivated” for MPA (n = 5, 3.4%), 

“climate” for M&VPA (n = 25, 16.8%), and “lazy/unmotivated” for No PA (n = 6.4.0%) (Table 

12).  

For this study, the researcher hypothesized that Chinese university students perceived at 

least one significant barrier to time spent in structured physical activities within countries (the 
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U.S. and China) for moderate-, vigorous-, combined, or no time spent in physical activities. This 

hypothesis was rejected as participants had reported barriers to physical activities in China but 

not the U.S. In China, “climate” (F(3,146) = 5.661, p = .001) and “other” (F(3,146) = 2.102, p = 

.048) barriers were perceived as greater deterrents to physical activity (Table 11). There were no 

significant perceived barriers to physical activity for Chinese students while living in the U.S. 

(Table 12). 

 

Summary 

 A total of 149 Chinese university students successfully completed this survey to examine 

the physical activity patterns of Chinese university students in China and the U.S. First, physical 

activity intensities were assessed within each country overall and by gender, age, year in school, 

and geographical region of origin. Results for China showed that men spent significantly more 

time in VPA and M&VPA when compared to females (Table 2).  However, in the U.S., males 

were observed to spend significantly more time in MPA when compared to females. No other 

associations were made among age, year in school, or geographical region of origin in related to 

time spent in various intensities physical activities. Despite the change in hours of physical 

activities per week between the countries, it did not appear to be associated to students’ change 

in BMI. However, change in BMI was related to the calculated difference in time spent in 

physical activities when broken down into demographic information with gender, age, and year 

in school related to the change in physical activities between the two countries. Overall, 

participants felt that there were more barriers to participating in physical activities in China than 

in the U.S. 



 

 

 

 

 

 

 

CHAPTER V 

 

 

 

DISCUSSION 

 

 

 

The purpose of this cross-sectional research study was to test for associations in 

structured physical activity patterns of foreign Chinese university students attending two 

midwestern universities prior to and after residing in the U.S. for at least three months. 

Additionally, this research determined associations with time spent in structured physical 

activities and changes in self-reported body mass index (BMI). The below discussion highlights 

current and previous research findings.  

 

Hypothesis #1: Chinese university students spend less time in structured physical activity 

when living in the U.S. than in China. 

This present study found that Chinese university students have significantly changed their 

time spent in moderate-, vigorous-, and combined structured physical activities after living in the 

U.S. for at least three months than when living in China. After analyzing trends based on 149 

subjects, a slightly greater number of students increased their time spent in MPA (n = 63, 43.9%) 

compared to those who experienced no change (n = 25, 16.8%) or a decrease in time spent in 

MPA (n = 61, 42.3%). However, a greater number of students decreased their time in VPA (n = 

75, 50%; increased = 48, 32.2%; no change = 26, 17.4%) and M&VPA (n = 80; increased = 53, 

35.6%; no change = 16, 10.7%) after residing in the U.S. for at least three months. 



50 

 

In China, residents are known to be physically active in unstructured physical activities, 

such as transportation to and from work, school, shopping, market, etc. Usually, these activities 

could be considered moderate-intensity physical activities (causing small increases in breathing 

for 10 consecutive minutes). In the U.S., vehicles are the main mode of transportation. The 

findings of this present study reveal, and as noted above, a slight increase in MPA and dramatic 

decrease in VPA after coming to the U.S. This may be attributed to subjects choosing to 

participate less in unstructured physical activities while choosing to exercise at a moderate 

intensity when they are physically active in the U.S. This could be due to reasons such as to 

combat weight gain or for personal enjoyment. Also, at the university level, students are busy 

with studies and have to be more intentional with making time for exercise. 

Significance was associated with change in time spent in structured physical activities by 

gender, age, and year in school. In China, males (n = 74) spent significantly more time (hrs/wk) 

in vigorous-intensity physical activity (5.1 (SD = 4.3)) than females (n = 75, 2.4 (SD = 3.2)), p < 

.001). In the U.S., males spent significantly more time (hrs/wk) in moderate-intensity physical 

activity (3.8 (SD = 2.9)) compared to females (2.2 (SD = 3.9), p < .05) in the U.S. Other studies 

found varying results. Lee et al. (1994) compared Chinese adults in North America to Chinese 

adults in China and found that men were more active in vigorous-intensity physical activity (SE 

= 2.6 (0.1)) than women (SE = 1.1 (0.1)) and in combined physical activity (8.9 (SD = 8.2), 5.3 

(SD = 5.4), respectively, p < .01). Perhaps this is due to men typically having a greater interest in 

vigorous-intensity physical activities to increase strength through cardiovascular and strength 

conditioning exercises.    

Due to the cultural and structural differences between Asia and the U.S., individuals are 

more likely to be physically active in activities that are not structured exercises, such as 
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biking/walking for transportation or heavy lifting for occupational purposes (Nang, Khoo, Salim, 

Tai, Lee, & Dam, 2010). The decrease in time spent in vigorous-intensity physical activity in the 

U.S. may be related to Chinese students accustomed to spending greater amounts of time in 

unstructured physical activities, as in their homeland. When moving to the U.S., their 

unstructured physical activities decreased while their structured physical activities had no change 

(Nang et al., 2010).  

 

Hypothesis #2: Chinese university students’ BMI were significantly increased after residing 

in the U.S. for at least three months.  

 The present study found that change in BMI after living three months in the U.S. was 

significantly associated with geographical region of origin in China (F(2,147) = 7.513, p = .001). 

Those who were from the Eastern region (n = 29) had the greatest increase in BMI (1.71 (SD = 

0.79)) than those from the Western (n = 27, 1.38 (SD = .74)), Northern (n = 27, 1.40 (SD = .67)), 

and the Southern (n = 16, 1.13 (SD = .34)) regions of China. Also, increase in BMI after living in 

the U.S. was strongly correlated with those who came from the Eastern region of China              

(r(149) = -.297, p = .000) and with an increase in age (r(149) = .192, p = .019). Overall, there 

was an increase of BMI after living in the U.S. for at least three months. This could be due to a 

combination of decreased time spent in unstructured physical activities and a change of diet to 

energy dense, less nutritious foods commonly found in the American diet such as pizza and ice 

cream.   

 Similar findings were noted by other investigators. As mentioned earlier, Lee et al. 

(1994) found that individuals living in China had a lower average BMI and were more physically 

active than those living in the U.S. (p < .01). For men, the mean BMI was 22.7 kg/m2 in North 



52 

 

America and 21.0 kg/m2 in China. For women, the mean BMI was 22.2 kg/m2 in North America 

and 20.9 kg/m2 in China.  

 Racette et al. (2011) found that physical activity pattern changes were assessed in first 

and second year Asian university students residing in the U.S. Comparisons were made among 

38 percent of participants who completed the follow-up questionnaire 12 months after their 

freshmen year. Results indicated that students significantly increased their weight (p < .001) and 

BMI (p < .001) after one year at the university. Evidence suggests that after moving to the U.S. 

from China, individuals are at greater risk for increasing their BMI due to changes in physical 

activity and dietary habits. This could be due to an immersion in to common U.S. lifestyle 

environmental factors, such as a greater likelihood to drive or take a bus to school and work, 

consume high-fat, high-calorie foods common to the American diet, and feel stressed with 

university classwork, unable to make time for a daily physically activity routine.   

 Cross-culturally, physical activity is viewed and interpreted differently depending on the 

participant’s ethnic background (Ceria Ulep et al., 2010). In China, physical activity was 

associated with work or transportation by walking or cycling, but steadily declined as the 

popularity of motorized vehicles increased (Wu, 2006). However, the U.S. offers many 

conveniences that eliminate the need for human physical exertion, causing a decrease in physical 

activity, despite awareness by a majority (61.9%) of Asian immigrants’ awareness to the health 

benefits of exercise (Oh, Shaikh, Waters, Atienza, Moser, & Perna, 2010). 
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Hypothesis #3: Chinese university students had at least one significant perceived barrier to 

time spent in structured physical activities within each country (the U.S. and China) for 

moderate-, vigorous-, combined, or no time spent in physical activities. 

In the present study, participants ranked their perspective of various barriers to physical 

activity in China and the U.S. The barriers of “climate” and “other barriers” (including 

work/study, lazy/unmotivated, lack of time, not convenient) were perceived as a significant 

preventative to physical active in China (p = .001, p = .048, respectively). No barriers in the U.S. 

were considered significant in discouraging physical activity among the study participants. These 

findings could be related to that all participants had access to a campus-owned exercise facility 

where they could exercise in any type of weather and at most hours of the day. Also since the 

exercise facility is on campus, it is only a short distance from where students attend campus, thus 

making structured exercise more convenient.  

Similar research verified that Chinese students in China do have barriers for participating 

in structured physical activities. One such barrier appears to be motivation. According to Lee and 

Yuen Loke (2005), 86.9% of surveyed students in Hong Kong showed a high interest in 

extracurricular activities, ranking sports (54.1%) as a top interest. However, when the university 

provided extracurricular programs, only a small percentage participated in badminton (35.0%) or 

physical fitness (19.5%), with even fewer choosing tennis basketball, squash, and swimming. 

This alludes to the consideration that students value physical activity but allow barriers of “lack 

of motivation” or “inconvenience” to prevent their participation in physical activities in Hong 

Kong.  

Though the present study did not find any significant barriers in the U.S., other research 

would disagree. Nguyen-Michel, Unger, Hamilton, and Spruijt-Metz (2006) analyzed the 
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association between barriers of perceived stress and hassles with physical activity among diverse 

university students (N = 814) attending three California universities. Physical activity was 

defined as “mild…moderate…or strenuous activity…engaged in a given week during ‘free 

time.’” Stress was reported as “how much the students worried about particular issues related to 

campus environment and social interactions in the last year.” Hassles were considered “contact 

with partner, financial security, academic bureaucracy, preparing meals, and family 

expectations.” Overall, physical activity significantly decreased among students (p=.000) in 

stressful times. Asian students reported feeling significantly stressed (p = .000), hassled (p = 

.000), and spent less time in physical activity (p = .000).  

The present study investigated potential barriers to physical activities while other 

investigators sought to find sources of motivation to encourage participation in structured 

physical activity. Brunette, Lariviere, Schinke, Xing, and Pickard (2011) conducted semi-

structured interviews on 14 Chinese students in Canada, age 18 to 23 years, to analyze the effects 

of physical activity participation as an expression of acculturation. More specifically, the 

researchers studied how physical activity could impact the transition of Chinese students to a 

mid-size university campus. Open-ended questions about physical activity patterns before and 

after coming to the U.S. and exercise opportunities they rejected. The researchers identified four 

themes that motivated Chinese university students to participate in physical activity: i) 

Communication, such as improving their English, the Canadian culture, and making new friends; 

ii) Canadian Environment, such as climate, Canadian sports, and separation; iii) Belonging, such 

as lack of group and accessibility and information; and iv) Fitness and fun, such as stress 

reduction and keeping fit. Chinese students were able to find many benefits to being physically 

active.  
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Similarly, Shen and Xu (2008) studied the different motives of male and female Chinese 

university students to participate in physical activity. Utilizing the 51-itemized Exercise 

Motivations Inventory version 2 (EMI-2), students were asked to rank the reasons why they 

exercised on a Likert-scale from zero to five. The EMI-2 looked at 14 motives integrated into 5 

related sub-models: i) psychological motives (stress management, revitalization, enjoyment, 

challenge), ii) interpersonal motives (social recognition, affiliation, competition), iii) health 

motives (health pressures, ill-health avoidance, positive health), iv) body-related motives (weight 

management, appearance), v) fitness motives (strength and endurance, nimbleness). Results 

indicated that men (n = 105) were motivated by interpersonal reasons (F(1,206) = 20.26, p < .01, 

µ2 = .10) while women (n = 103) were motivated for body-related reasons (F(1,206) = 17.17, p < 

.01, µ2 =.08). Overall, the study found that motives for physical activity do play an essential role 

in the participation of structured physical activities by Chinese university students.   

 

 



 

 

 

 

 

 

 

CHAPTER VI 

 

 

 

CONCLUSION, LIMITATIONS, AND FUTURE RESEARCH 

 

 

 

The purpose of this cross-sectional research study was to test for associations in 

structured physical activity patterns of foreign Chinese university students attending two 

midwestern universities prior to and after residing in the U.S. for at least three months. 

Additionally, this research determined associations with time spent in structured physical 

activities and changes in self-reported body mass index (BMI). The conclusion of the study, 

limitations, and recommendations for future research are presented in this chapter. 

 

Conclusions 

 As the world becomes more globally connected, common initiatives to reduce overweight 

and obesity among all nations include encouraging proper nutrition and recommending physical 

activity as an effective means to combat unnecessary and excessive weight gain (WHO, 2004). 

Factors affecting weight are diet, physical inactivity, genetics, environment, and various health 

conditions (Swinburn, 2004). Of these, diet and physical activity habits can be altered if the 

individual chooses to do so (Chan & Woo, 2010). 

In the U.S., physical inactivity trends are prevalent in college students (LaCaille, 

Drauner, Krambeer, & Pedersen, 2011). LaCaille et al (2011) found that college students are 

aware of the health benefits of physical activity and show concern about weight changes during 
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this transitional stage of life, but struggle with balancing life’s responsibilities and social events 

with time for exercise. College students appear to focus less on the disease prevention benefits of 

physical activity, and more on the physical appearance and immediate benefits, such as increased 

attractiveness to the opposite sex and attaining the “ideal” body commonly displayed in fitness 

and health magazines (Waldron & Dieser, 2010). Concerning international students, many 

appear to have fallen short of meeting recommended amounts of physical activity (Suminski, 

Petosa, Utter, & Zhang, 2002).  

Results from this study shows that, overall, Chinese students have decreased their time 

spent in physical activity after residing in the U.S. for at least three months. To increase physical 

activity patterns, interventions related to prevention-of-obesity may be necessary. Methods could 

include presentations and educational sessions provided by a health coach that provides guidance 

and directives for structured physical activities. With a greater knowledge base of the need for 

and importance of physical activity to an individual’s health, Chinese university students may be 

more likely to participate in such activities.  

 

Limitations of the Study 

As the reader examines the results of this study, several limitations must be considered: 

 Participants were recruited from only the Midwest region of the United States,  

 The survey responses were based solely on memory, and 

 The questionnaire was not available in Chinese, therefore students responded in their non-

native language.  

 Students participating in the study were taking full-time students taking courses in a second 

language, thus all-the-more limiting their time for extracurricular activities.  

 This study sought to measure structured physical activity. However, it is common knowledge 
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that many students residing in China participate mostly in unstructured physical activities 

such as walking or biking to and from work or school for their daily exercise. 

 Sample recruitment was biased as participants were recruited from places such as the campus 

gymnasium or through peer-to-peer communication (as peers usually have similar interests).  

 

Recommendations for Further Research 

Based on the results of the present study, additional research on the physical activity 

patterns of Chinese university students should be conducted to add to the body of knowledge in 

prevention against the current obesity epidemic that is quickly infiltrating into China. The 

following suggestions are made: 

 Administering the CPAQ to sample populations residing in various states of Chinese 

university students within the U.S. to compare and contrast findings. This research would 

differentiate the effect of cultural and geographical differences within the U.S. to use in 

comparison to the effect on structured physical activity patterns in various parts of the nation 

to those observed in the Midwest.  

 Analysis of unstructured physical activity patterns in accordance with a midwestern lifestyle 

would allow for a “bigger picture” view in conjunction with the present study. Because 

Chinese students are more acclimated to unstructured physical activities in their homeland, a 

greater effect of this variable may be related to weight gain after residing in the U.S for an 

extended period of time. Utilization of Geographical Information System (GIS) technology 

would allow for the ability to track students and measure energy output in Metabolic 

Equivalents (METS). This would detail the actual calories burned by participants and allow 

for a more objective analysis of structured physical activity patterns (moderate- vs. vigorous-

intensity physical activities) among participants.  
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 Teaching a physical activity course to Chinese university students during their first semester 

in the U.S. with a pre- and post-test to objectively determine effectiveness of course in 

comparison to changes in BMI. With this research, comparisons could be drawn on the 

importance of education in creating change/preventing disease. Also, this research could be 

used to demonstrate which methods of education are effective for preventing weight gain.  

 Creating a questionnaire to assess types of physical activities (i.e. biking, walking, jogging, 

etc.) among Chinese students. This present study focused mainly on the time engaged and 

intensities of structured physical activities by Chinese university students, whereas future 

research might assess the types of physical activities Chinese students naturally choose to 

engage in while residing in the U.S. This information could be used to determine appropriate 

events to hold that would encourage physical activity participation in this population.  

 Creating or adjoining a diet assessment/food frequency questionnaire to a physical activity 

questionnaire to determine the effect of diet on weight changes. Physical activity and dietary 

habits typically work together to affect weight changes. Identifying unhealthy dietary habits 

that promote weight gain might encourage participants to make lifestyle changes to prevent 

future weight gain.  

 

Summary 

Transitioning to the U.S. culture may have important implications on the health of 

Chinese students attending midwestern universities. Along with the drastic change in culture, 

Chinese students experience a radical change in lifestyle that promotes sedentary living. The 

students are not motivated to overcome the enforced lifestyle change and are therefore less 

active. This causes great concern for the future health of Chinese university students attending a 

midwestern U.S. university. 
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Chinese Physical Activity Questionnaire 

  



68 

 

Appendix A – Chinese Physical Activity Questionnaire 
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APPENDIX B 

Reliability Results 
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Appendix B – Reliability Results 

Table 1 

Reliability results using Kappa & ICC (N=30) 

Question number Value F(df1,df2) 

11a 0.86* 

 12 0.97* 31.09(29,29) 

13 0.87* 7.40(29,29) 

14a 0.75* 

 15 0.97* 34.99(28,28) 

16 0.67** 3.05(28,28) 

18a 

  a 1.00* 

 b 0.73* 

 c 0.86* 

 d 1.00* 

 e 0.71* 

 f 0.58* 

 
19a 0.47** 

 20 0.83* 5.86(29,29) 

21 0.71* 3.48(29,29) 

22a 0.75* 

 23 0.89* 9.01(29,29) 

24 0.91* 11.15(29,29) 

26a 

  a n 

 b n 

 c 0.83* 

 d n 

 e 0.87* 

 f 0.46*   

aKappa, ICC= Interclass Coefficient 

*p≤ .001, **p≤.01 
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APPENDIX C 

CITI certificate of completion 

IRB approval letter 

Purdue University’s Chinese Students & Scholar Association Letter of Permission 
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Appendix C – CITI Certificate of Completion 
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Appendix C – IRB Approval Letter 

 



 

 

Appendix C – Purdue University’s Chinese Students & Scholar Association Letter of Permission 

 
 

Dear Caitlyn, 

 

Haven't heard from you for a while; wish you are doing well recently. I  

already retired from the presidency of Purdue University Chinese  

Students and Scholars Association since the March of 2013. At the moment  

of 2013 Chinese New Year, I was president of it, and I did allow you to  

conduct the survey necessary for your research. I hope that survey is  

helpful for your research. If you need further support from us, please  

feel free to let me know. 

 

Wish you all the best, 

 

Yang Zhang 

Ren Group 

Department of Chemistry 

Former President 

Purdue University Chinese Students and Scholars Association 

Purdue University 

560 Oval Dr. Box 853 

West Lafayette, IN, USA. 47907 

zhang424@purdue.edu 
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