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			abstract

			Objectives: Limited work has been performed on intra-cultural, cross-societal variation among youth lifestyles and health status, and baseline data on university freshmen’s health status are lacking. In the present study, we investigate the lifestyle patterns and health status of university freshmen studying in three Chinese cities.

			Study design: Cross-sectional survey

			Method: The study subjects were freshmen at the Chinese University of Hong Kong (CUHK), University of Macau (UM), and Kunming Medical University (KMU). Anonymous, self-administered questionnaires were distributed through a university admission package that was either mailed or distributed by hand. 

			Results: A total of 4233 freshmen completed the questionnaire. The response rates for CUHK, UM, and KMU were 80.8%, 65.0%, and 100%, respectively. CUHK (20.4%) had the most overweight university freshmen and twice the proportion of overweight male students compared with KMU (10.1%) (p<0.001). CUHK (18.1%) had the smallest proportion of students who exercised regularly (p<0.001). UM (23.7%) had the largest proportion of depressed freshmen (p=0.003). The proportion of alcohol binge drinkers in UM (21.7%) was three times larger than that in CUHK (6.0%) (p<0.001). The proportion of current male smokers in KMU (24.8%) was 24 times larger than that in CUHK (1.0%) (p<0.001).

			Conclusion: This study showed that the health status of youths varies across different societies even with the same culture. The study provides baseline health information to university administrators to prioritize students’ health needs.

		

		
			Introduction

			Young people represent the future of families, communities, and nations. However, given that young people are considered to be at a relatively healthy stage of life, they are not viewed as a priority in health-promotion efforts worldwide [1]. Current research reveals that young people are engaged in unhealthy lifestyle activities, such as alcohol binge drinking, tobacco use, and physical inactivity [2-9]. These unhealthy choices are associated with negative health outcomes and the development of various chronic diseases in later life [10]. 

			Aside from unhealthy lifestyle, the weight and mental 
state of young people are far from optimal. Studies have shown that obesity among young people is a global problem [5,11,12]. The prevalence of overweight youth varies between countries, but on the average, 12% to 32% of college students are overweight or obese. Globally, 20% of adolescents suffer from various degrees of mental illness, with depression being the most common type of mental problem that affects college students [13]. Moreover, half of all adult mental disorders germinate in adolescence [14]. Mental health problems are aggravated by Internet misuse and addiction and have become a crucial social issue. Studies have revealed that 10% to 20% of adolescents are addicted to the Internet [15-16].

			The severity of Internet addiction is associated with the degree of psychiatric symptoms, such as depression, obsessive compulsion, and interpersonal sensitivity [17]. Thus, pathologic Internet use is considered a new manifestation of adolescent depression [18]. 

			The concept of “health-promoting university” was initially advocated by the World Health Organization as a setting-based approach for health promotion [19]. Universities can incorporate a health commitment into their organizational culture, structures, and practices to create supportive working, learning, and living environments that are conducive to a healthy life. However, relevant baseline data and evaluative research to access health promotion movements are lacking [20-21]. Therefore, an objective of the current study is to conduct a needs assessment so that health advocates can formulate corresponding health promotion strategies in university or college settings. 

			Previous studies have investigated health lifestyles and their association with socioeconomic status, culture, race, region, and locality [22-29]. However, little attention has been devoted to intra-cultural, cross-societal variations. How students’ lifestyles and health status vary across different societies within the same cultural background remains unclear. Therefore, another objective of this work is to describe the patterns of selected unhealthy lifestyles and the health status of Chinese university freshmen studying in three cities in China. 

			Materials and Methods

			Participants

			University freshmen from three Chinese cities were recruited to participate in the study. The participants were from the Chinese University of Hong Kong (CUHK), University of Macau (UM), and Kunming Medical University (KMU). University freshmen who could read Chinese and respond to written questions in Chinese were eligible for the survey. Overseas students were excluded from the study due to the incompatibility of their past lifestyles and health practices. 

			Procedures

			The data collection procedures in the three participating universities were similar, but slight adjustments were made according to the universities’ respective semester schedules. Data collection was performed at the beginning (August to October) of the academic year. Participants were given an anonymous, self-administered questionnaire through a university admission package. They were asked to hand in the finished questionnaire at the health screening check that was compulsory for all freshmen. Written consent was obtained from each participant. The participants were told that their responses would not be documented in their university health records. Ethical approval was obtained from relevant committees in each participating university. Data were collected by CUHK, which was the coordination center of the overall survey. CUHK compiled the data from the three research sites and cleaned the data before analysis.

			Assessments

			Basic Demographics

			In addition to gender and age, parents’ education level and family income were used as an indicator of socioeconomic level. Given the considerable economic discrepancy between the two Special Administrative Regions (Hong Kong and Macau) and Kunming, the option for answering family income was adjusted accordingly. Furthermore, Kunming participants were asked if their families were from urban or rural areas.

			Body Weight Status

			The participants’ body weight status was assessed using the body mass index (BMI), which was determined based on their body weight and height as measured during the health screening check. The participants were then classified as underweight (<18.5 kg/m2), normal (18.5–22.9 kg/m2), and overweight (>23 kg/m2) according to WHO standards for Asians [30].

			Physical Activity Engagement

			Physical activity engagement involved vigorous exercises (those that make people breathe much harder than normal, such as football and swimming), moderate exercises (those that make people breathe harder than normal, such as fast walking and bicycling), and normal walking. The participants were asked how many days a week they participated in these types of physical activities for at least 30 minutes.

			Mental health

			As an indicator of mental health, depression was measured using the shortened version of the Center for Epidemiologic Studies Short Depression Scale (CES-D scale) [31]. The questionnaire comprised 10 questions that ask respondents to describe how they felt or behaved during the previous week in reference to the listed questions. The CES-D score ranges from 0 to 30. A high score indicates high frequency and number of depression symptoms. A score greater than or equal to 13 indicates mild or severe depression.

			Alcohol drinking

			The participants were asked if they ever drank alcohol, their frequency of alcohol drinking, and their experience with alcohol binge drinking (defined as having more than five alcoholic drinks in one occasion).

			Tobacco Use

			Tobacco use was assessed by asking if the participants ever smoked; if they answered yes, they were asked about their frequency of smoking.

			Internet Use

			Apart from asking the participants about their experience in using the Internet, their potential pathological Internet use was also assessed using Chen’s Internet Addiction Scale (CIAS) [32]. CIAS is a 26-item instrument developed in Taiwan, and it has been validated and used in various studies in Taiwan and Mainland China. Respondents were requested to respond to questions, such as “I tried to reduce my online time but was not successful” and “I feel restless when the Internet connection is cut,” by using the responses “very uncharacteristic,” “uncharacteristic,” “characteristic,” or “very characteristic.” Each question had one to four scores. A total score of 64 or above denoted pathological Internet use or addiction.

			Data analysis

			Data were analyzed with the Statistical Package for the Social Sciences (Version 21.0, SPSS Inc., Chicago, IL). For a descriptive presentation, the current study reported the proportions of students engaged in different lifestyle aspects and their health status. Pearson’s chi-square test was utilized to test for statistically significant differences between locations. Given that gender strongly affects lifestyle and health status, the male and female students’ responses were separated.

			Results

			Demographics

			The current study solicited the participation of 4233 university freshmen. The respondents comprised 2567 (response rate of 80.8%), 853 (response rate of 65%), and 813 (response rate of 100%) students from CUHK, UM, and KMU, respectively. KMU’s perfect response rate was due to the researchers tracing every missing questionnaire from potential respondents. Table 1 shows the respondents’ age and their parent’s educational attainment. The average age of respondents was between 18 and 19. No obvious discrepancy was observed in the ages of the respondents from the three sites. The parents of the majority of the respondents attained junior or senior high school. About one-fourth of parents attained tertiary education. A small percentage of parents (<5%) received no education or attended kindergarten only. Among the three sites, KMU had the smallest proportion (17.8%) of respondents whose parents attained tertiary education.

			Table 1: Age and parent’s education attainment of the respondents. 	

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							CUHK

						
							
							UM

						
							
							KMU

						
							
							Overall

						
					

					
							
							Male n=1169

						
							
							Female n=1398

						
							
							Total n=2567

						
							
							Male n=317

						
							
							Female n=536

						
							
							Total n=853

						
							
							Male n=328

						
							
							Female n=485

						
							
							Total n=813

						
							
							Male n=1814

						
							
							Female n=2419

						
							
							Total n=4233

						
					

					
							
							Mean Age (SD)

						
							
							18.8 (1.0)

						
							
							18.8 (1.0)

						
							
							18.8 (1.0)

						
							
							18.7 (1.5)

						
							
							18.5 (1.6)

						
							
							18.6 (1.5)

						
							
							19.0 (1.0)

						
							
							18.7 (0.8)

						
							
							18.8 (0.9)

						
							
							18.8 (1.1)

						
							
							18.7 (1.1)

						
							
							18.8 (1.1)

						
					

					
							
							Parent education^ (%)

						
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							No or kindergarten

						
							
							1.1

						
							
							0.9

						
							
							1

						
							
							0.6

						
							
							0.2

						
							
							0.4

						
							
							4.9

						
							
							2.3

						
							
							3.3

						
							
							1.7

						
							
							1

						
							
							1.3

						
					

					
							
							Primary

						
							
							13.5

						
							
							12.2

						
							
							12.8

						
							
							11.7

						
							
							16

						
							
							14.4

						
							
							13.1

						
							
							10.5

						
							
							11.6

						
							
							13.1

						
							
							12.8

						
							
							12.9

						
					

					
							
							Junior High

						
							
							29.4

						
							
							27.5

						
							
							28.3

						
							
							26.5

						
							
							26.9

						
							
							26.7

						
							
							35.4

						
							
							37.7

						
							
							36.8

						
							
							30

						
							
							29.5

						
							
							29.8

						
					

					
							
							Senior High

						
							
							32.2

						
							
							32.3

						
							
							32.4

						
							
							30.3

						
							
							33.4

						
							
							32.2

						
							
							25.9

						
							
							29.1

						
							
							27.8

						
							
							30.8

						
							
							32.1

						
							
							31.6

						
					

					
							
							Tertiary

						
							
							23

						
							
							26.3

						
							
							24.8

						
							
							29.7

						
							
							23.1

						
							
							25.6

						
							
							18.6

						
							
							17.3

						
							
							17.8

						
							
							23..4

						
							
							23.9

						
							
							23.7

						
					

					
							
							Not applicable / no answer

						
							
							0.8

						
							
							0.8

						
							
							0.7

						
							
							1.2

						
							
							0.4

						
							
							0.7

						
							
							2.1

						
							
							3.1

						
							
							2.7

						
							
							1

						
							
							0.7

						
							
							0.7

						
					

				
			

			^Refers to the parent who has attained higher education

			Table 2 presents the family income of the respondents from CUHK and UM. Generally, the respondents from Hong Kong had a higher family income than their Macau counterparts. A large proportion of the Hong Kong respondents (21.1%) had a family income greater than HK$30,000. Meanwhile, 41% of the Macau respondents had a family income less than HK$10,000. The family income level of the Kunming respondents is shown in Table 3. Urban and rural Kunming respondents had a family income that was considerably lower than that of the Hong Kong and Macau respondents.

			Table 2: Percentage of Hong Kong and Macau respondents with different family income levels. 

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							CUHK

						
							
							UM

						
					

					
							
							Male n=1169

						
							
							Female n=1398

						
							
							Total n=2567

						
							
							Male n=317

						
							
							Female n=536

						
							
							Total n=853

						
					

					
							
							Family monthly income (%)^

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
							
							 

						
					

					
							
							   <10,000

						
							
							26.5

						
							
							24.9

						
							
							25.6

						
							
							44.2

						
							
							39.2

						
							
							41

						
					

					
							
							   10,000-19,999

						
							
							34.4

						
							
							34.2

						
							
							34.3

						
							
							34.7

						
							
							36.6

						
							
							35.9

						
					

					
							
							   20,00-29,999

						
							
							17.3

						
							
							15.5

						
							
							16.3

						
							
							12

						
							
							15.7

						
							
							14.3

						
					

					
							
							   >30,000

						
							
							19.8

						
							
							22.1

						
							
							21.1

						
							
							5.7

						
							
							6.9

						
							
							6.4

						
					

					
							
							   No answer

						
							
							2.1

						
							
							3.4

						
							
							2.8

						
							
							3.5

						
							
							1.7

						
							
							2.3

						
					

				
			

			^Family monthly income reported in HKD	 

			Table 2: Percentage of Kunming respondents with different family income levels. 

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							KMU

						
					

					
							
							Family lives in urban area (monthly income)

						
							
							Family lives in rural area (annual income)

						
					

					
							
							Male n=120

						
							
							Female n=174

						
							
							Total n=294

						
							
							Male n=196

						
							
							Female n=292

						
							
							Total n=488

						
					

					
							
							Family income (%)^

						
							
							
							
							
							
							
					

					
							
							<1,499

						
							
							27.4

						
							
							41.3

						
							
							35.7

						
							
							30.6

						
							
							24.6

						
							
							27

						
					

					
							
							1,500-2,999

						
							
							29.1

						
							
							30.5

						
							
							29.9

						
							
							27.6

						
							
							29.8

						
							
							28.9

						
					

					
							
							3,000-4,999

						
							
							26.7

						
							
							17.2

						
							
							21.1

						
							
							17.9

						
							
							15.4

						
							
							16.4

						
					

					
							
							>5,000

						
							
							15

						
							
							8.1

						
							
							10.9

						
							
							20.9

						
							
							29.5

						
							
							26.1

						
					

					
							
							No answer

						
							
							1.8

						
							
							2.9

						
							
							2.4

						
							
							3

						
							
							0.7

						
							
							1.6

						
					

				
			

			Respondents who did not indicate their urban-rural residence were excluded

			^Family monthly income reported in RMB (Currency at 2019  RMB:HKD  1:1.14)

			Lifestyle and Health Status	

			The percentages of respondents involved in various lifestyles and their health status are presented in Table 4. CUHK had the highest percentage of overweight students (13.7%) (p<0.001), whereas KMU had the lowest percentage (9.3%). Further analysis showed that for male students, CUHK (20.4%) and UM (19.9%) had twice the proportion of overweight students compared with KMU (10.1%) (p<0.001). For females, a significantly larger proportion of underweight students was found in KMU (8.9%) and CUHK (8.0%) than in UM (7.1%) (p<0.001). Comparison of the three sites in terms of physical exercise engagement showed that KMU had the highest percentage (46.2%) of students participating in regular vigorous exercise (p<0.001). CUHK had the lowest percentage (18.1%) of students who vigorously exercised regularly. Further analysis by gender indicated that males and females exhibited the same pattern, that is, KMU students of both genders exercised more vigorously. The proportion of students engaged in moderate exercise in the three sites displayed the same pattern of vigorous exercise (p<0.001). However, walking did not show a significant difference in the three sites.

			Table 3: Percentage of respondents in various lifestyles and health status (%).

			
				
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							
							CUHK

						
							
							UM

						
							
							KMU

						
							
							Overall

						
							
							p values

						
					

					
							
							
							Male n=1169

						
							
							Female n=1398

						
							
							Total n=2567

						
							
							Male n=317

						
							
							Female n=536

						
							
							Total n=853

						
							
							Male n=328

						
							
							Female n=485

						
							
							Total n=813

						
							
							Male n=1814

						
							
							Female n=2419

						
							
							Total n=4233

						
							
							Males across location

						
							
							Female across location

						
							
							Total across location

						
					

					
							
							Body weight status

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							<0.001

						
							
							<0.001

						
							
							<0.001

						
					

					
							
							BMI <18.5 (Underweight)

						
							
							21

						
							
							32.8

						
							
							27.4

						
							
							19.6

						
							
							38.2

						
							
							31.3

						
							
							20.1

						
							
							24.1

						
							
							22.5

						
							
							20.6

						
							
							32.2

						
							
							27.3

						
							
							
							
							 

						
					

					
							
							BMI 18.5-22.9 (Normal)

						
							
							57.7

						
							
							57.9

						
							
							57.9

						
							
							54.9

						
							
							51.7

						
							
							52.9

						
							
							68.9

						
							
							65.6

						
							
							66.9

						
							
							59.3

						
							
							58.1

						
							
							58.6

						
							
							
							
					

					
							
							BMI  23 (Overweight)

						
							
							20.4

						
							
							8

						
							
							13.7

						
							
							19.9

						
							
							7.1

						
							
							11.8

						
							
							10.1

						
							
							8.9

						
							
							9.3

						
							
							18.5

						
							
							8

						
							
							12.5

						
							
							
							
					

					
							
							No answer

						
							
							0.9

						
							
							1.3

						
							
							1

						
							
							5.6

						
							
							3

						
							
							4

						
							
							0.9

						
							
							0.4

						
							
							1.3

						
							
							1.6

						
							
							1.7

						
							
							1.6

						
							
							
							
					

					
							
							Physical activity engagement

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Vigorous Ex >3/wk

						
							
							23.9

						
							
							13.4

						
							
							18.1

						
							
							39.4

						
							
							20.9

						
							
							27.8

						
							
							56.1

						
							
							39.6

						
							
							46.2

						
							
							32.4

						
							
							20.3

						
							
							25.5

						
							
							<0.001

						
							
							<0.001

						
							
							<0.001

						
					

					
							
							Moderate Ex >3/wk

						
							
							35.5

						
							
							24.7

						
							
							29.6

						
							
							39.4

						
							
							30

						
							
							33.5

						
							
							54

						
							
							48.7

						
							
							50.8

						
							
							39.5

						
							
							30.7

						
							
							34.5

						
							
							<0.001

						
							
							<0.001

						
							
							<0.001

						
					

					
							
							Walking >3/wk

						
							
							77.3

						
							
							77.6

						
							
							77.4

						
							
							76

						
							
							74.8

						
							
							75.3

						
							
							71.6

						
							
							81.9

						
							
							77.7

						
							
							76.1

						
							
							77.8

						
							
							77.1

						
							
							0.1

						
							
							0.02

						
							
							0.37

						
					

					
							
							Mental health

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							0.48

						
							
							0.03

						
							
							0.03

						
					

					
							
							CES-D scores <13

						
							
							80.3

						
							
							77.6

						
							
							78.9

						
							
							76.3

						
							
							72

						
							
							73.6

						
							
							75.9

						
							
							80.2

						
							
							78.5

						
							
							78.8

						
							
							76.9

						
							
							77.7

						
							
							
							
					

					
							
							CES-D scores  13

						
							
							18.9

						
							
							21.7

						
							
							20.4

						
							
							21.5

						
							
							25

						
							
							23.7

						
							
							19.8

						
							
							18.8

						
							
							19.2

						
							
							19.5

						
							
							21.8

						
							
							20.8

						
							
							
							
					

					
							
							No answer

						
							
							0.8

						
							
							0.7

						
							
							0.7

						
							
							2.2

						
							
							3

						
							
							2.7

						
							
							4.3

						
							
							1

						
							
							2.3

						
							
							1.7

						
							
							1.3

						
							
							1.4

						
							
							
							
					

					
							
							Alcohol drinking

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Ever drink

						
							
							70.1

						
							
							59.6

						
							
							64.4

						
							
							71.4

						
							
							64.3

						
							
							66.9

						
							
							76.3

						
							
							55.5

						
							
							63.5

						
							
							71.4

						
							
							59.8

						
							
							64.8

						
							
							0.32

						
							
							0.12

						
							
							0.55

						
					

					
							
							Current drinker

						
							
							64.8

						
							
							47.7

						
							
							55.5

						
							
							64.6

						
							
							58.1

						
							
							60.5

						
							
							69.4

						
							
							40.1

						
							
							51.5

						
							
							65.6

						
							
							48.5

						
							
							55.8

						
							
							0.65

						
							
							<0.001

						
							
							0.003

						
					

					
							
							Drink at least 1/week

						
							
							2.1

						
							
							0.4

						
							
							1.2

						
							
							7.5

						
							
							0.7

						
							
							3.2

						
							
							1.3

						
							
							0

						
							
							0.5

						
							
							2.9

						
							
							0.4

						
							
							1.5

						
							
							<0.001

						
							
							0.48

						
							
							0.003

						
					

					
							
							Binge drink in previous month

						
							
							9.8

						
							
							2.8

						
							
							6

						
							
							33.5

						
							
							14.8

						
							
							21.7

						
							
							26.8

						
							
							6.1

						
							
							14.1

						
							
							17

						
							
							6.2

						
							
							10.8

						
							
							<0.001

						
							
							<0.001

						
							
							<0.001

						
					

					
							
							Tobacco use

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Ever smoke

						
							
							2.1

						
							
							0.7

						
							
							1.3

						
							
							11.2

						
							
							5.4

						
							
							7.5

						
							
							31.8

						
							
							1.6

						
							
							13.4

						
							
							8.9

						
							
							2

						
							
							4.9

						
							
							<0.001

						
							
							<0.001

						
							
							<0.001

						
					

					
							
							Current smoker

						
							
							1

						
							
							0.3

						
							
							0.6

						
							
							6.8

						
							
							3.6

						
							
							4.8

						
							
							24.8

						
							
							1.2

						
							
							10.4

						
							
							6.2

						
							
							1.2

						
							
							3.4

						
							
							<0.001

						
							
							<0.001

						
							
							<0.001

						
					

					
							
							<1 cigarette/day

						
							
							1

						
							
							0.3

						
							
							0.6

						
							
							0.3

						
							
							1.8

						
							
							2.7

						
							
							15.9

						
							
							1.2

						
							
							6.9

						
							
							4.2

						
							
							0.8

						
							
							2.3

						
							
							
							
					

					
							
							1-9 cigarettes/day

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							7

						
							
							0

						
							
							2.7

						
							
							1.2

						
							
							0

						
							
							0.5

						
							
							
							
					

					
							
							10 cigarettes/day

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							0.6

						
							
							0

						
							
							0.2

						
							
							0.1

						
							
							0

						
							
							0

						
							
							
							
					

					
							
							Did not indicate frequency

						
							
							0

						
							
							0

						
							
							0

						
							
							6.5

						
							
							1.8

						
							
							2.1

						
							
							1.3

						
							
							0

						
							
							0.6

						
							
							0.7

						
							
							0.4

						
							
							0.6

						
							
							
							
					

					
							
							Internet use

						
							
							
							
							
							
							
							
							
							
							
							
							
							
							
							
					

					
							
							Pathological Internet Use

						
							
							5.5

						
							
							5

						
							
							5.2

						
							
							9.7

						
							
							8.3

						
							
							8.8

						
							
							1.3

						
							
							0.9

						
							
							1.1

						
							
							5.5

						
							
							4.9

						
							
							5.2

						
							
							0.006

						
							
							0.002

						
							
							<0.001

						
					

				
			

			The mental health status of the respondents varied between the two genders. Specifically, for males, no significant difference was observed in the percentage of students who had mild or severe depression (CES-D score 13). For females, UM showed a higher percentage (25%) of students who had mild or severe depression compared with CUHK (21.7%) and KMU (18.8%) (p=0.03). When both genders are combined, Macau still showed a significantly high percentage (23.7%) of students suffering from mild to severe depression (p=0.03). Hong Kong (20.4%) and Kunming (19.2%) had similar proportions of depressive students. Among the three research sites, Macau had the highest percentage of current female drinkers (58.1%) (p<0.001). The habit of binge drinking was common among students in Macau. For both genders, the largest proportion of students who binge drank (male 33.5%; female 14.8%) in the month prior to the survey was in Macau (p<0.001). Macau’s combined figure for binge drinking (21.7%) was more than three times that of Hong Kong (6.0%).

			The smoking habits in the three research sites showed a large discrepancy. The proportion of current male smokers in KMU (15.9%) was significantly higher than that in CUHK (1.0%) and UM (0.3%) (p<0.001). For females, however, Macau had the largest proportion of students (3.6%) who were current smokers. In terms of Internet addiction, Macau had the largest proportion of students (8.8%) suffering from pathological Internet use under CIAS (p<0.001). By contrast, Kunming had the lowest rate (1.1%) of Internet-addicted students. This pattern was consistent for males (p=0.006) and females (p=0.002).

			Discussion

			The current study revealed that the overall percentage of overweight students was 12.5%. This result is in line with those of previous studies that used Asian university freshmen as investigation subjects [12,33]. Nevertheless, a very large difference in the overweight percentage was observed among the three cities. For instance, Hong Kong and Macau males had a double overweight percentage compared with Kunming males. This result may be explained by the lack of physical activity. Adding to this cause is the massive influence of westernized diet and fast food culture on the two Special Administrative Regions over the past decades. The body weight status of the female students showed less variation among the three cities. Despite this result, many females (overall, 32.2%) were underweight, which is indicative of another potential health issue. Given that the three research sites are not economically disadvantaged regions and food supply is abundant, the abovementioned issue reflects a possible misconception of the perception of healthy weight status among female students. Several studies have emphasized that restrictive slimming behaviors are common among female university students and that the percentage of university students who perceive they are overweight or obese is higher than the percentage of students who are actually in these weight categories [34]. This finding indicates that resources allocated to tackle weight problems should consider the problem of over-nutrition and the irrational pursuit of a slim body, which has been demonstrated to be a predictor of eating pathology and psychological problems among university students [35]. 

			Hong Kong has an extremely low rate of physical exercise participation compared with the two other sites. To a certain extent, this condition explains why a large proportion of male students in Hong Kong are overweight. Abdullah et al. [2] reported that “no time” and “no interest” are the two main reasons for the physical inactivity of Hong Kong university students. This finding reveals the need to reinforce physical activity as a priority due to its relevance to individual health. 

			In the present study, 20.8% of the students suffered from depressive symptoms. This figure is comparable to those in previous similar studies [36,37] and indicates that the general mental health status of our respondents was far from optimal. Reversal of the current situation is vital in preventing further deterioration of university students’ mental health because the academic requirement is a significant source of pressure.

			Comparison of the three research sites revealed that Macau had the largest proportion of students suffering from depression. Such a phenomenon is difficult to explain because of the lack of relevant literature. A possible reason is that the alcohol consumption of Macau students is more  problematic than that of students in the two other sites. A larger proportion of depressed students is expected because alcohol consumption has been linked with depression symptoms according to a review of empirical findings [38]. 

			Nearly 25% of the male respondents from KMU were current smokers. This figure is substantially higher than the smoking rate in many western countries. [9,42,43] Previous studies have revealed that smoking is associated with depression symptoms among university students [44]. In view of its strong association with lung cancer and other chronic respiratory diseases and the addictive nature of tobacco smoking, relevant intervention aimed at reducing the smoking rate in the university setting is crucial.

			In our study, the rate of Internet addiction was 5.2%, with both genders showing similar prevalence. Previous studies have reported that the rate of Internet addiction or pathological use among adolescent’s ranges from 4% to 18%. Making a reasonable comparison is difficult because these studies used different scales to assess Internet addiction. However, excessive Internet use has been associated with academic and social problems. Pathological Internet use causes low self-esteem and social disinhibition [44]. The rate of Internet addiction is likely to continue rising because Internet use is expected to increase during college. Hence, healthy use of the Internet should be reinforced through appropriate channels as soon as possible. 

			The primary strength of the present study is the adoption of a large sample size that covers students of unselected disciplines, and hence a representative sample coming from the three research sites. However, this study has limitations. First, the subjects were university freshmen. Therefore, the results only reflect geographical differences in lifestyle and health status but do not imply any effect attributable to university life. Further study needs to be performed to investigate how university life affects a student’s lifestyle and health status. Second, although Kunming is the capital city of Yunnan Province and is undergoing rapid development, a substantial economic discrepancy still exists when it is compared with Macau and Hong Kong. Socioeconomic status influences lifestyle formation [27]. Interpretation of the results needs to consider such an influence. Third, due to limited resources, this study targeted and reported only on six areas about freshmen’s health status and lifestyles. 

			To conclude, the three universities had unique concerns about the health of their freshmen. Several of the lifestyles and health statuses were inter-related. The health status of youths varied across different societies even with the same cultural background. This result provides valuable hints to health intervention planners when they perform their work. Moreover, the study supplies baseline health information that can be used by health administrators in colleges and universities to prioritize students’ health needs. 
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