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ABSTRACT 

Despite having the highest life expectancy rate in the world, Hong Kong people 

do not necessarily lead a healthy life and may suffer from various ailments due to 

unhealthy lifestyle. For example, more than half of the adult population does not 

meet the recommended standard of physical activity set by the World Health 

Organization. Health status of individuals is influenced by different factors such 

as healthcare input, biological endowment, environment, and lifestyle. Among 

these factors, only the factor of lifestyle can be managed by an individual. What 

people can do to improve their health status is to manipulate or change their 

lifestyle.  

The present study examines the relationship between lifestyle parameters and 

self-rated health status of the adult population in Hong Kong. The relationship 

between physical activity, eating behavior, smoking behavior, and alcohol 

drinking behavior of individuals on self-rated physical and mental health were 

analyzed. A total of 1,277 samples were collected among 18 districts in Hong 

Kong. Structural equation modeling and regression analysis were employed to 

specify the relationship between lifestyle behavior and individual self-rated health 

status. Two-way analysis of variance was used to examine the lifestyle behavior 

across gender and three categorical groups (i.e. age group, education level, marital 

status). 

For the physical health, the relationships between eating behavior and physical 

health, smoking dependence and physical health, alcohol dependence and physical 

health were negative but statistically insignificant. For the mental health, the 

relationships between eating behavior and mental health, and smoking 

dependence and mental health were negative but statistically insignificant. 
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The present study is the pioneer to use latent variables of cigarette dependence 

and alcohol dependence as a measure of substance use in the empirical tests of 

Grossman model. Also, this study overcomes the limitations that using one 

categorical item in measuring self-rated health. The results of the present study 

provide information on lifestyles and health that can be used by policy-makers, 

the community, and other stakeholders to promote advocacy and revamp public 

health policies and practices. It can also provide evidence to guide the 

development and implementation of public health promotion campaign.  

 Keywords: Health, Health promotion, Lifestyle  
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CHAPTER 1 

INTRODUCTION 

Background of the Study 

Hong Kong has the highest life expectancy rate in the world (Hong Kong 

SAR Government, 2018). However, longevity is not the only assessment of a 

person’s well-being, as individuals who have long life expectancies may still 

differ regarding health status. According to the demand for health model 

(Grossman, 1972a, 1972b), health status depends on healthcare, individual 

biological endowment, environment and lifestyle. Healthcare, biological 

endowment and environment factors are difficult to change by individuals, 

however, people can choose their way of living to invest in their health (Grossman, 

1972a, 2000, 2004; Jafari, Ravangard, Kavosi, & Sajjadnia, 2014). Healthy 

lifestyle choices have a strong positive correlation to an individual’s current and 

subsequent health status (Al-Khawaldeh, 2014). A healthy lifestyle includes at 

least thirty minutes of moderate to vigorous exercise three times a week, eating a 

well-balanced diet, minimizing alcohol and tobacco use (World Health 

Organization, 2013a). 

Despite long life expectancy, the health of Hong Kong citizens has always 

been the concern of the Hong Kong government. Hong Kong people live longer, 
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but they are not necessarily healthier (Yip, Lee, Chow, & Lo, 2014). For example 

in 2016, 48.2% of male and 30.5% of female adults were overweight and obese 

(Department of Health, 2017). The costs of unhealthy lifestyle behavior, which 

includes insufficient physical activity, a poor eating habit, excessive cigarette and 

alcohol consumption, are well-documented (World Health Organization, 2011b). 

Recent evidence has indicated that most Hong Kong citizens have an unhealthy 

lifestyle. According to The Behavioural Risk Factor Surveillance System 

(Department of Health, 2017), 48.8% of males and 62.2% of females do not have 

adequate aerobic physical activity which is recommended by the World Health 

Organization; 70% of population have a drink containing alcohol in the past year; 

20% of population are current smokers or ex-smokers; and more than half of the 

population do not have good diet, i.e. adequate fruit and vegetable intake 

(Department of Health, 2017). Therefore, there is a need to improve the lifestyle 

of Hong Kong people. 

Recently, the Hong Kong government aims to promote regular exercise, a 

balanced eating behavior, and minimal substance use. Having an overview of the 

health status of the public is conducive to finding out and setting priorities for 

strategies to improve their people’s health. Therefore, this study attempts to 

explore the relationship between four lifestyle parameters and self-rated health 
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among the adult population in Hong Kong including: 1) physical activity and 

health, 2) eating behavior and health, 3) smoking behavior and health, and 4) 

drinking behavior and health. 

Statement of the Problem 

Grossman’s model is influential in health literature, however, no empirical 

test of Grossman’s model have been conducted in Hong Kong. In the empirical 

test of Grossman’s model, self-rated health assesses by one categorical item has 

long been used, however, it always been the concerns due to the bias in 

measurement. 

Purpose of the Study 

The purpose of this study is to investigate the relationship between 

lifestyle parameters including physical activity level, eating behavior, smoking 

behavior, alcohol drinking behavior and the impact of these components on the 

self-rated physical health and mental health status of adults in Hong Kong. 

Research Questions 

In this study, the following research questions are considered: 

1. What is the relationship between physical activity and self-rated health status 

among adults in Hong Kong? 
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2. What is the relationship between eating behaviors and self-rated health status 

among adults in Hong Kong? 

3. What is the relationship between smoking behavior and self-rated health 

status among adults in Hong Kong? 

4. What is the relationship between drinking behavior and self-rated health 

status among adults in Hong Kong? 

Delimitations of the Study 

The following delimitations are noted for this study: 

1. This study examined Hong Kong’s citizens only. 

2. Participants of age 20-59 were studied. 

3. People with disabilities and pregnant women were excluded. 

4. Participants who do not understand the questions were excluded. 

Limitations of the Study 

This study subjects to the following limitations: 

1. The observed effect on population other than adults is unknown because the 

study is based on adults aged 20-59. Therefore, there are the limits of 

generalization. 
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2. The generalizability of the study is limited in that the sample to be used in 

the study is not a random one; purposive convenience sampling may have a 

sampling bias. 

3. The questionnaire is measured by subjective self-reports; subjective 

measures may have systematic bias due to misreporting, cognitive 

immaturity or degeneration. 

Hypotheses of the Study 

Based on the research questions, the following statistical null hypotheses were 

tested at the .05 level of significance in this study: 

1. There would be no significant relationship between physical activity and 

self-rated health status. 

2. There would be no significant relationship between eating behavior and 

self-rated health status. 

3. There would be no significant relationship between smoking behavior and 

self-rated health status. 

4. There would be no significant relationship between drinking behavior and 

self-rated health status. 
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Assumptions of the Study 

The following assumptions were made for this study: 

1. Participants responded to the questionnaire truthfully. (The questionnaires 

were anonymous, and the data were kept confidentially and were to be 

destroyed after analysis. Also, participants were volunteers and they could 

withdraw from the study at any time with no ramifications.) 

2. Participants fully understood the research instrument. (The researcher 

explained the research purpose and procedure to the participants before data 

collection.) 

3. Lifestyle factor was a function of physical activity, eating behavior, smoking 

behavior, and drinking behavior.  

4. Physical activity could be assessed by the International Physical Activity 

Questionnaire- Short Form (IPAQ-SF; International Consensus Group, 

1998). 

5. Eating behavior could be assessed by the Three-Factor Eating Questionnaire- 

Revised 18-item version (TFEQ-R18; Karlsson, Persson, Sjostrom, & 

Sullivan, 2000). 

6. Smoking dependence could be assessed by the Cigarette Dependence Scale 

(CDS-12; Etter, Le Houezec, & Perneger, 2003). 
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7. Alcohol dependence could be assessed by the Severity of Alcohol 

Dependence Questionnaire for Community (SADQ-C; Stockwell, Sitharthan, 

McGrath, & Lang, 1994). 

8. Individual’s health status could be assessed by subjective self-rated health 

rating scale the MOS 36-item Short Form Health Survey Version 2.0 

(SF-36v2; Ware, 2000). 

Significance of the Study 

Health status depends on healthcare input, individual biological 

endowment, environment and lifestyle. Among these factors, only factor of 

lifestyle can be managed by an individual. Individual can choose their way of 

living to maintain or improve their health status. A healthy lifestyle that includes 

regular physical activity, a balanced and responsible diet, and minimal substances 

use is an important protective factor against many chronic diseases. Unfortunately, 

Hong Kong people are not living healthily, for instance, half of the population 

does not engage in adequate physical activities. Therefore, overweight and 

chronic diseases are some of the major concerns of citizens’ health. Health 

education on citizens, which is a way to address these concerns, is essential to 

enhance the livability of the city.  
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This cross-sectional study aims to encourage awareness of the impact of 

certain lifestyle choices on health status, which, ultimately, is instrumental 

towards maintaining healthy status. Increased public awareness can also propagate 

more health promotion programs for citizens, thus stimulating development and 

encouraging participation in health education campaigns. This study also attempts 

to evaluate the current trend of lifestyle practice of Hong Kong’s adults, and 

facilitate policy-makers to formulate policies and develop programs that can 

enhance the quality of life of citizens. In addition, this study used latent variables 

smoking dependence and alcohol dependence in measuring smoking and drinking 

behavior in relation to self-rated health status. This provides additional 

information that can be used by policy-makers, the community, and other 

stakeholders to promote advocacy and revamp public health policies and practices. 

Furthermore, this study uses SF-36v2 to assess the self-rated health. This can 

overcome the concerns of measurement bias from using one categorical item of 

self-rated health. Although this study focuses mainly on the adult population in 

Hong Kong, the implications can potentially benefit the entire population. 
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Definitions of Terms 

Alcohol consumption 

Alcohol consumption is defined as “drinking beer, wine, or distilled spirits 

such as gin, whiskey, or vodka, that contains ethyl alcohol” (Preedy & Watson, 

2004, p.8). 

Alcohol dependence 

 Alcohol dependence is defined as “cluster of physiological, behavioural, and 

cognitive phenomena in which the use of alcohol or a class of alcohol takes on a 

much higher priority for a given individual than other behaviours that once had 

greater value” (World Health Organization, 1992, p.5). 

Body Mass Index 

Body Mass Index (BMI) is defined as “the weight in kilograms divided by 

the square of the height in metres (kg/m2)” (WHO expert consultation, 2004, 

p.157). It is a simple index of weight-for-height that is commonly used to classify 

underweight, overweight and obesity in adults. 
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Cigarette dependence 

 Cigarette dependence is defined as “the continuous use of tobacco for at least 

one month with either unsuccessful attempts to stop or significantly reduce the 

amount of tobacco use on a permanent basis, the development of tobacco 

withdrawal, or the presence of a serious physical disorder that the individuals 

knows is exacerbated by tobacco use” (American Psychiatric Association, 1968, 

p.176). 

Confirmatory factor analysis 

Confirmatory factor analysis is “a technique used for the development of 

new measures, evaluation of the psychometric properties of new and existing 

measures, and examination of method effects” (Harrington, 2009, p.5). 

Eating behavior 

Eating behavior is defined as “the thoughts, actions, and intents that an 

organism enacts in order to ingest solids or liquids” (Elsner, 2002, p.15). 

Exploratory factor analysis 

 Exploratory factor analysis is “a technique used to identify the underlying 

factors or latent variables for a set of variables” (Harrington, 2009, p.9). 
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Health 

In 1946, the World Health Organization (WHO) defined health as “a state of 

complete physical, mental and social well-being, and not merely the absence of 

disease or infirmity” (World Health Organization, 1948, p.100).  

Health-promoting lifestyle 

Health-promoting lifestyle is defined as “multidimensional pattern of 

self-initialed actions and perceptions that serve to maintain or enhance the level of 

wellness, self-actualization, and fulfillment of the individual” (Walker, Sechrist, & 

Pender, 1987, p.76).  

Healthcare expenditure 

Healthcare expenditure consists of health and health-related expenditures. 

Healthcare expenditure is defined “on the basis of their primary or predominant 

purpose of improving health, regardless of the primary function or activity of the 

entity providing or paying for the associated health services” (Food and Health 

Bureau, 2017, p.28). Healthcare expenditure includes cares at hospitals (impatient, 

outpatient and emergency room), office visits and prescription drug. 
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Lifestyle 

Lifestyle is defined as “the personal way in which each individual organizes 

his/her daily life, that is, the original individualized way, not only of the personal 

particularities to do with the individual's beliefs, values, or norms of daily 

behavior, but of the way in which each person lives the norms of the group, class 

or global society to which he/she belongs” (Ruiz, 1990, p.158). 

Physical activity 

Physical activity is defined as “any bodily movement produced by skeletal 

muscles that result in energy expenditure” (Caspersen, Powell, & Christenson, 

1985, p.126). 

Self-rated health 

Self-rated health is “a robust predictor of several health outcomes, such as 

functional ability, health care utilization, morbidity and mortality”. It is based on 

self-perception on individual health (Berglund, Lytsy, & Westerling, 2014, p.1). 
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Smoking  

Smoking is defined as “the inhalation of the smoke of burned tobacco that 

may occur occasionally or habitually as a consequence of a physical addiction to 

some chemicals, primarily nicotine, cannot be fully accepted today since several 

clinical, biological, metabolic, epidemiologic, statistic and socio-economic factors 

which play a basic role in determining individual damage due to smoking are 

missing in this assessment” (Leone, Landini, & Leone, 2010, p.2510). 

Structural equation modeling 

 Structural equation modeling is a “technique that can combine complex path 

models with latent variables”. Researchers can specify confirmatory factor 

analysis models, regression models, and complex path models (Hox & Bechger, 

2007, p.354). 
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CHAPTER 2 

REVIEW OF LITERATURE 

This chapter attempts to summarize the literature related to this study. 

The purpose of this study is to examine the impact of lifestyle parameters 

including physical activity level, eating behavior, smoking behavior, and alcohol 

drinking behavior on health status of adults in Hong Kong. The review of 

literature is conducted in the following areas: (1) physical activity and health; (2) 

measurement of physical activity level; (3) eating behavior and health; (4) 

measurement of eating behavior; (5) smoking behavior and health; (6) 

measurement of smoking behavior; (7) drinking behavior and health; (8) 

measurement of drinking behavior; (9) measurement of health; (10) statistics on 

Hong Kong’s healthcare system; (11) statistics on Hong Kong’s adults health; (12) 

models for health; and (13) summary. 

Physical Activity and Health 

 Physical activity has a significant impact on public health (World Health 

Organization, 2011a). There is a positive relationship between physical activity 

and the immune system and it influences the response to the several immune cells 

(Romeo, Warnberg, Pozo, & Macros, 2010). Therefore, regular physical activity 

enhances the immune system. Besides, Demakakos, Hamer, Stamatakis, and 
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Steptoe (2010) examined the association between physical activity and incident 

diabetes in a national sample of 7,446 middle-aged and older people in the United 

Kingdom. The results suggested that physical activity confers protection against 

diabetes, thus lowering the risk of type 2 diabetes. Ramirez, Finney Rutten, 

Vanderpool, Moser, and Hesse (2013) also found that physical activity lowered 

the risk of many types of cancer. Physical activity increased self-efficacy in 

preventing cancer as well. The prevention of cancer could be a motivator for 

behavioral change and can engage more physical activities among people. 

 In addition, inadequate physical activity is a contributor to overweight, and 

overweight incurs both long-term and immediate-term effects, namely, medical 

and psychosocial complications, together with socio-economic costs (Chen, Weiss, 

Heyman, & Lustig, 2011). Regular physical activity prevents overweight, and 

therefore, lowers the risk of cardiovascular diseases. Saevereid, Schnohr, and 

Prescott (2014) stated that high blood pressure increases the risk of developing 

atherosclerosis and premature cardiovascular diseases, and they also suggested 

that walking is the most popular physical activity to prevent heart failure. 

Therefore, increasing participation in sport and physical activities could enhance 

the health status of citizens. 
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 Physical inactivity is one of the key lifestyle components that is related to 

obesity and non-communicable diseases like diabetes and heart diseases (Rutten, 

Abu-Omar, Gelius, & Schow, 2013). Parent, Rousseau, El-Zein, Latreille, Desy, 

and Siemiatycki (2011) found that there was an inverse relationship between 

recreational physical activity and cancers, including lung, esophageal and bladder 

cancers. Additionally, Guedes, Lopez, Moreira, Cavalcante, and De Araujo (2010) 

suggested that a lack of physical exercise was associated with high blood pressure. 

A lower level of physical activity also associated with poorer cardiorespiratory 

fitness (Chen & Gu, 2018). 

 Physical activity contributes to human’s psychological well-being (Perales, 

Pozo-Crus, & Pozo-Crus, 2014). Frequent physical activities relieve 

psychological distress and lower an individual’s risk of falling into the distress 

category. Doing more vigorous physical activities can lower the risk of having 

symptoms of depression, anxiety, low self-esteem and life dissatisfaction 

(Hrafnkelsdottir et al., 2018). According to Gillan et al. (2013), people who have 

regular moderate-vigorous exercise are less likely to engage in an 

emotional-oriented coping style of stress and they report less perceived stress. 

People who exercise regularly are observed to have higher psychological 

functioning than those who do not exercise regularly (Netz et al., 2012). Moreover, 
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physical activity is useful in managing insomnia, depression and attention span 

(Al-Eisa , Buragadda, & Melam, 2014). Yan and Cardinal (2013) stated that 

physical activity can enhance self-esteem and reinforce healthy behavior. 

Employees who do exercise can improve their resilience to stressful events and 

have healthier coping styles (Gillan et al., 2013). On top of that, engaging in 

physical activities can increase the employees’ attention span and improve job 

performance. 

 A higher level of physical activity improves social well-being, and a 

change in the level of physical activity is correlated with the quality of life 

(Moilanen et al., 2012). Among different types of physical activity, walking 

during leisure presents a correlation to a higher quality of life (Pucci, Reis, Rech, 

& Hallal, 2012). Physical activity in the community is a kind of social activity 

which allows more social interaction and interpersonal behavior (Gill, 2009). 

Physical activity helps develop social connections and social exchange with other 

people (Yan & Cardinal, 2013). Moreover, recreational sport is regarded as a tool 

for human development in the society, since it can be viewed as an expression of 

modernity and human dignity (Javier, 2014). In terms of the venue for such 

activities, recreational facilities like parks and playgrounds are conducive to  
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enhancing social interaction and community cohesion (Bennet, Yiannakoulias, 

Williams, & Kitchen, 2012).  

 Physical activity can also enhance cohesion of the family. Children’s 

participation in youth sport is a valuable and important aspect of family life 

(Trussell, 2014). Sports is a significant communication channel between children 

and parents, particularly between fathers and their kids (Coakley, 2006). Sports, 

like soccer games on Sundays, can gather people who want to connect and 

socialize with others (De Carvalho & Alves, 2011).  

 Physical activity can enhance four particular components of life quality, 

including environment, social background, professional background and family 

background (Colibaba, Dacica, & Bichescu, 2011). A higher level of physical 

activity is associated with health-related quality of life, including the physical and 

mental well-being of individual (Anoyke, Trueman, Green, Pavey, & Taylor, 

2012). Many countries have actively encouraged sport participation among 

citizens to promote better health, reduce obesity, deter crime and promote social 

cohesion (World Health Organization, 2010). 

Costs of Physical Inactivity 

 Physical inactivity is one of the most important public health issues 

globally (Brownson, Chriqui, & Stamatakis, 2009). The World Health 
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Organization (2011a) estimated that 3.3 million people around the world die every 

year because of physical inactivity, which is the fourth leading underlying cause 

of mortality. Globally, about one third of adults do not achieve the recommended 

level of physical activity (Hallal et al., 2012). If the inactivity problem is reduced 

by 10%, more than 500,000 deaths could be averted each year (Lee et al., 2012). 

 Physical inactivity contributed to direct healthcare costs, loss of 

productivity, and disability-adjusted life-years (DALYs) (Ding et al., 2016). 

DALYs is a measure of overall burden of disease, as expressed as the number of 

year healthy life lost due to illness, disability or premature mortality (Homedes, 

1996). In 2013, physical inactivity costed US$53.8 billion globally in 2013. 

Furthermore, US$13.7 billion loss of productivity and 13.4 DALYs were 

attributed to the inactivity worldwide. Furthermore, physical inactivity caused 6% 

of the burden of disease from coronary heart disease, 7% of diabetes, 10% of 

breast cancer, and 10% of colon cancer (Lee et al., 2012). 

 Inactivity contributes to different costly medical conditions. Pratt, Macera, 

and Wang (2000) calculated the medical costs for people aged 15 and older. The 

annual direct medical cost was 30% lower for people who were physically active. 

The annual direct medical costs were US$1,349 and US$1,019 for those who were 

physically inactive and those who had regular physical activity respectively. 
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According to Carlson, Fulton, Pratt, Yang, and Adams (2015), about 11.1% of 

aggregate health care expenditures were associated with inadequate physical 

activity in the United States. The annual national medical costs could be decreased 

by US$76.6 billion if the habit of regular-moderate physical activity is established 

among 66 million inactive Americans. Pratt, Norris, Lobelo, Roux, and Wang 

(2014) reviewed 11 research papers from different countries: physical inactivity 

accounted for 1% to 2.6% of total healthcare costs, and the direct medical cost of 

cardiovascular diseases resulting from physical inactivity was about 1.5% to 3%.  

 Ekelund et al. (2016) conducted a meta-analysis of 16 studies examine the 

association between sedentary behavior, physical activity, and all-cause mortality. 

The analysis gathered data on more than 1 million individuals, with follow up for 

2 to 18 years. Results suggested that a high level of daily moderate intensity 

physical activity elimiated the increased risk of all-cause mortality, which could 

be a result of long sitting time and viewing TV for 5 hours or more a day. Physical 

inactivity is responsible for a heavy economic burden globally, and 

comprehensive strategies to physical activity promotion should be spotlighted 

(Ding et al. 2016). 
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Measurement of Physical Activity Level  

Physical activity level can be measured by a subjective method or an 

objective method depending on the nature of research. Accelerometers and 

pedometers are the most common devices for objective measurements (Sylvia, 

Bernstein, Hubbard, Keating, & Anderson, 2014). For example, Mesquita et al. 

(2015) investigate the relationship between physical activity, smoking, and 

health-related quality of life of the elderly. The number of step counts was 

measured using pedometer was used to assess the physical activity level of the 

participants. 

For a subjective measurement, different physical activity questionnaires 

are used to measure the level of physical activity. However, there is no consensus 

on the proper measurement method that is based on self-reported questionnaires 

(Craig et al., 2003). The International Physical Activity Questionnaire- Short 

Form (IPAQ-SF) and Global Physical Activity Questionnaire (GPAQ) are the two 

most commonly used scales in academia. 

The International Physical Activity Questionnaire -Short Form (IPAQ-SF) 

was developed by the International Consensus Group of the World Health 

Organization in 1998. It has been one of the most popular subjective 

measurements that calculate the level of physical activity in adult aged 15-69 
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(Booth, 2000; Craig et al., 2003). The seven-item scale assesses the physical 

activity level under four domains: domestic and gardening, leisure time, work, and 

transportation. Bauman et al. (2009) summarized the prevalence of IPAQ-SF in 

measuring physical activity level in their studies between years 2002 to 2004 

across 20 countries. 

The Global Physical Activity Questionnaire (GPAQ) was developed by 

World Health Organization (Armstrong & Bull, 2006). It was designed for adults 

in both developed and developing countries. The GPAQ consists of 16-items that 

collect information on physical activity participation at work, when travelling to 

and from places, during recreational activities, and when engaging in sedentary 

behavior. Guthold et al. (2011) described and compared the physical activity 

levels among adults in 22 African countries by using GPAQ. 

Both the GPAQ and IPAQ-SF are used for physical activity surveillance in 

general population internationally (World Health Organization, 2009). Both 

measures capture the intensity, frequency, and duration of the overall physical 

activity level. The IPAQ-SF is chosen in this study as it is more popular than 

GPAQ in academia. The citations number of IPAQ-SF is ten times more than that 

of GPAQ in Google Scholar. 
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The International Physical Activity Questionnaire- Short Form 

The IPAQ-SF consists of seven items and asks about the types of daily 

activity, including walking, moderate-intensity activities, vigorous-intensity 

activities, and sitting in the last seven days. Data on the frequency and duration 

for all the four types of daily activity are collected. The items are structured, so 

that scores can be calculated. Separate scores are given for each of the activities, 

and the total score on the overall physical activity level can be computed by the 

summation of the duration and the frequency of the activities (Booth, 2000; Craig 

et al., 2003). The data are presented in terms of median MET-minutes (MET-min). 

Therefore, the total physical activity MET-min/week is calculated by the sum of 

walking MET-min/week, moderate-intensity activities MET-min/week and 

vigorous-intensity activities MET-min/week (Craig et al., 2003). The formulas for 

the computation of MET-minutes are as such: 

(1) MET-min/week score on walking = 3.3 x walking minutes x walking days  

(2) MET-min/week score on moderate-intensity activity = 4 x 

moderate-intensity activity minutes x moderate-intensity days 

(3) MET-min/week score on vigorous-intensity activity = 8 x 

vigorous-intensity minutes x vigorous-intensity days 
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Data collected on the sitting question are not included in the calculation of the 

score of physical activity. It is an additional indicator for measuring sedentary 

time. 

Reliability and Validity of the IPAQ-SF. The reliability and validity of the 

IPAQ-SF were evaluated in 12 countries (Craig et al., 2003). The test-retest 

Spearman’s reliability was acceptable, with 75% of the correlation coefficients 

observed above .65, ranging from .88 to .32. For the validity, the IPAQ-SF had a 

good concurrent validity and criterion validity. The pooled correlation coefficient 

between long and short forms was .67 (95% CI .64-.70). Besides, the pooled 

correlation coefficients between total physical activity and CSA accelerometer 

was .30 (95% CI .23-.36). The results showed an acceptable reliability and 

validity (Craig et al., 2003).  

The IPAQ-SF was translated into Chinese, and the reliability and validity 

was tested in Hong Kong (Macfarlane, Lee, Ho, Chan, & Chan, 2007). Forty-nine 

Hong Kong adults aged 15-55 years were recruited. They were asked to take a 

physical activity-log and carry an MTI accelerometer for seven consecutive days. 

The reliability and validity of the Chinese version of the IPAQ-SF were tested. 

The version was shown to have an acceptable reliability. The intra-class 

correlation for total physical activity categories was .79 (p < .05). For the validity 
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of the Chinese version of the IPAQ-SF, the correlation between the mean score of 

the questionnaire and the physical activity-log was significantly positive. Also, 

there was no significant difference between the total physical activities recorded 

by the scale and the PA-log data. Therefore, it was supported that the Chinese 

version of the IPAQ-SF was acceptably valid. 

Eating Behavior and Health 

Eating behavior or dietary intake is a determinant of wellness and good 

health (Kagansky et al., 2005). Eating behavior affected by physiological, 

psychological, social and genetic factors. These factors determine the choice and 

amount of food intake (Grimm & Steinle, 2011). Food intake has a close relation 

to different kinds of diseases. The main purpose of food intake is to provide 

nutrition and energy input. A healthy diet must meet the adequate levels of 

nutrition and fiber (Keranen, Strengell, Savolainen, & Laitinen, 2011).  

The food structure and the nature of nutrients will determine the nutrient 

digestion and absorption, and the overall nutritional properties (Thorning et al., 

2017). The variety, availability, patterns of consumption and preferences of food 

intake are contributors to an individual’s well-being. The adequate level of 

nutrients intake is determined by the dietary guideline (O’Neil, Nicklas, &  
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Fulgoni, 2018). Under-consumption of nutrients may lead to adverse health 

outcomes (Quann, Fulgoni, & Auestad, 2015). 

Dairy products provide nutrients that are vital for health (Dror & Allen, 

2014). The nutrients include calcium, potassium, vitamin A, vitamin D, zinc, 

iodine, magnesium and protein. All of these nutrients help maintain good health. 

For example, potassium is useful in controlling blood pressure and preventing 

hypertension (Suter, 1998; Whelton et al., 1997); vitamin D helps build and 

maintain bone metabolism and prevent osteoporosis (Basaran, Guzel, 

Coskun-Benlidayi, & Guler-Uysal, 2007; Winzenberg & Jones, 2013); calcium is 

useful in building teeth and maintaining bone mass (Adegboye, Twetman, 

Christensen, & Heitmann, 2012; Devine, Dick, Heal, Criddle, & Prince, 1997); 

and magnesium is important to maintain the health of muscles and lower the risk 

of atherosclerosis (DiNicolantonio, Liu, & Keefe, 2018).   

Unhealthy eating behavior contributes to negative health outcomes and an 

increase in morbidity and mortality (World Health Organization, 2013a). Bad 

eating habits also have a negative impact on an individual’s health and lead to 

increased body weight (Lloyd-Richardson, Lucero, Dibello, Jacoson, & Wing, 

2008). Unhealthy diet leads to malnutrition and non-communicable diseases, 

including stroke, cancer, diabetes, and cardiovascular diseases (World Health 

26 
 



Organization, 2013a). People with eating disorders are vulnerable to endocrine 

disorders, cardiovascular damage, respiratory conditions, and gastrointestinal 

problems (Hudson, Hiripi, Pope, & Kessler, 2007). Therefore, bad eating 

behaviors have serious health consequences and contribute to high rates of health 

services use (Klump, Bulik, Kaye, Treasure, & Tyson, 2008). 

In addition, a bad eating behavior was associated with depressive disorders 

and anxiety (Jacka et al., 2010). Improvement in diet quality and eating patterns 

resulted in improvement in mental health (Jacka et al., 2011). Breakfast-skipping 

and high consumption of sugar and sweets were associated with different mental 

health problems (Lien, 2007; Overby & Hoigaard, 2012). Regular breakfast 

consumption was associated with enhanced cognitive functioning (Hoyland, Dye, 

& Lawton, 2009) Heavy sugar consumption increased the risk of mental disorder 

and depression (Knuppel, Shipley, Llewellyn, & Brunner, 2017). Besides, eating 

regular meals can boost metabolism and control weight (Nas et al., 2017; Zhu & 

Hollis, 2016). 

Eating behavior can be influenced by psychological parameters of eating 

attitudes (Keranen et al., 2011). Uncontrolled eating occurs when a person loses 

control over food intake while being exposed to external stimuli such as attractive 

pictures of food (Tholin, Rasmussen, Tynelius, & Karlsson, 2005). Eating 
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behavior can also be acquired as a learned response to negative emotion or stimuli 

(Nguyen-Rodriguez, Chou, Unger, & Spruijt-Metz, 2008). Uncontrolled eating 

and emotional eating are related to psychological factors and they contribute to 

overweight, obesity and other related eating problems.  

Cognitive restraint eaters tend to limit one’s food intake consciously and 

constantly, which implies ignoring physiological cues such as the feeling of 

hunger and satiety. Their cognition overrides physiological cues as regulators of 

food intake (Angle et al., 2009). Restrained eaters consume less food than they 

desire, but may not consume less than what they need (Keranen et al., 2011). 

When the energy intake is less than the expenditure, weight loss occurs. People 

with high eating restraint are more aware of the amount and type of food intake. 

Negative impacts on health might be resulted from uncontrolled eating, emotional 

eating and restrained eating (Angle et al., 2009). 

Measurement of Eating Behavior 

The measurement of eating behavior includes the assessment of food intake 

and the measurement of eating attitude. For the food intake measure, the checklist 

of foods and beverages per serving with frequency response is provided. For 

example, The Diet History Questionnaire is a food frequency questionnaire that 

consists of 124 food items (National Institutes of Health, 2007). The Behavioral 
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Risk Factor Surveillance System (BRFSS) is a telephone health survey around the 

world (Centers for Disease and Prevention, 2018). The eating habits questions of 

the BRFSS ask about the amount of the consumptions of fruit, vegetable, grains or 

cereals, meat, processed meat, eggs, dairy products, soybean curb or soybean milk, 

the intake of fluids, and the pattern of eating out for three meals. 

For the eating attitude, the psychology of eating behavior and other eating 

related problems are assessed. The Three-Factor Eating Questionnaire (Stunkard 

& Messick, 1985) was one of the most widely used measures in the field of eating 

behavior research (Angle et al., 2009). The Three-Factor Eating Questionnaire 

contains 51 items that asks about the cognitive restraint, disinhibition, and hunger. 

A shorter version of the Three-Factor Eating Questionnaire, a 18-item version 

Three-Factor Eating Questionnaire (TFEQ-R18) was established in 2000 

(Karlsson et al., 2000). The TREQ-R18 uses the most efficient items and asks 

about the cognitive restraint, uncontrolled eating and emotional eating. The scale 

is able to distinguish different eating patterns among both the obese population 

and the general population. 

The Dutch Eating Behavior Questionnaire is another widely used instrument 

for assessing the eating attitude (Cebolla et al., 2014). The Dutch Eating Behavior  
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Questionnaire is a 33-item scale that assesses the emotional, external and 

restrained eating in a community sample.  

Both the Three Factor Eating Questionnaire and the Dutch Eating Behavior 

Questionnaire are able to confirm the measures of restraint in eating (Laessle, 

Tuschl, Kotthaus, & Pirke, 1989); however, the TFEQ is able to measure the 

behavioral restraint in particular (Allison, Kalinsky, & Gorman, 1992).  

The Three Factor Eating Questionnaire-Revised 18-item version 

The Three Factor Eating Questionnaire-Revised 18-item version 

(TFEQ-R18) (Karlsson et al., 2000) is one of the long-established questionnaires 

to assess the eating behavior of individuals (Kavazidou et al., 2012). The 

TFEQ-R18 is a shortened version of Three Factor Eating Questionnaire (TFEQ) 

that measures the cognitive and behavioral aspects of eating behavior in obese 

population (Stunkard & Messick, 1985). The TFEQ questionnaire was developed 

further by Karlsson et al. (2000). Karlsson et al. (2000) revised the TFEQ to the 

18-item Three Factor Eating Questionnaire. The TFEQ-R18 assesses current 

eating habit in three aspects, including cognitive restraint, uncontrolled eating, 

and emotional eating in obese population and general population.  

The TFEQ-R18 consists of 18 items on a 4-point Likert scale, and the scores 

are to be summated and transformed to a scale of 0-100. Six items are assigned to 
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the category of cognitive restraint. Nine items belong to the category of 

uncontrolled eating and three items belong to the category of emotional eating. 

The TFEQ-R18 has been used mainly in cross-sectional studies to analyze eating 

behavior in the obese population and the general population (De Lauzon et al., 

2004; Karlsson et al., 2000).  

Reliability and validity of the TFEQ-R18. The TFEQ-R18 is a reliable and 

valid questionnaire that assesses the eating attitudes of different populations 

(Jauregui-Lobera, Gracia-Cruz, Carbonero-Carreno, Magallares, & Ruiz-Prieto, 

2014; Karlsson et al., 2000; Kavazidou et al., 2012). The reliability and validity of 

the TFEQ-R18 were originally tested from a population of 4,377 in Sweden 

(Karlsson et al., 2000). The TFEQ-R18 was shown to have good internal 

consistency reliability, at which the Cronbach’s alpha was higher than .70. Also, 

strong associations between the factor scores of the TFEQ and the TFEQ-R18 

were observed. The correlation coefficient was higher than .90. Therefore, the 

TFEQ-R18 demonstrated a good convergent validity and discriminant validity. In 

addition, the TREQ-R18 was translated into different languages including English, 

(De Lauzon et al., 2004), Czech (Wagenknecht et al., 2007), Spanish 

(Jauregui-Lobera et al., 2014), Greek (Kavazidou et al., 2012), and Turkish (Bas  
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& Donmez, 2009). The questionnaire was tested to be reliable and valid in all 

languages. 

Smoking Behavior and Health 

Smoking is hazardous to people’s health (Gandini et al., 2008). Cigarette 

contains more than 7000 chemicals, including over 70 chemicals that can cause 

cancer (U.S. Department of Health and Human Services, 2014a). Cigarette 

smoking increases the risk of cardiovascular and pulmonary diseases, stroke and 

diabetes in tobacco users (Onor et al., 2017; Wannamethee et al., 2005; Zhou, 

Chen, & Peng, 2016). Immediate effects on the cardiovascular system include an 

increase in blood pressure and heart rate (Centers for Disease Control and 

Prevention, 2014). Smoking damages the lungs and increases the risk of 

respiratory diseases through the accumulation of harmful substances inside the 

bronchial tubes. Also, smoking is a risk factor for many types of cancer, such as 

lung cancer, laryngeal cancer, and pharyngeal cancer (Gandini et al., 2008). 

Besides, smoking reduces skin tissue oxygen, and makes one’s skin older and look 

grey (Jensen, Goodson, Hopf, & Hunt, 1991). 

In addition, smoking increases blood cholesterol and fibrinogen levels. 

When the poisons from the tar enter the blood, blood clots form in the heart 

(World Health Organization, 2017). Smoking has negative impacts on bone 
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mineral density. It will make bones weaker and brittle and increases the risk of 

osteoporosis (Kapetanovic & Avdic, 2014). Cigarette smoking can destroy the 

sympathetic autonomic nervous system and cause blood pressure to increase (Patil 

& Patil, 2017). Cigarette smoking is harmful for both men and women (World 

Health Organization, 2017). For men, smoking can damage the blood vessels that 

supply blood to the penis, which decreases sperm motility and count and in turn, 

causes infertility (Oyeyipo, Raji, Emikpe, & Bolarinwa, 2011). For women, 

smoking has negative impacts on human fertility, and thus smokers have lower 

probability to be pregnant than non-smokers (Dechanet et al., 2011). Besides, 

smoking may cause miscarriage, premature birth and stillbirth for pregnant 

women (Marufu, Ahankari, Coleman, & Lewis, 2015; World Health Organization, 

2013b).  

The psychological impacts of cigarette smoking are mixed. Once people 

smoke, nicotine improves mood and concentration immediately (Ursprung, 

Savageau, & DiFranza, 2011). Smoking can also help to relieve stress as nicotine 

creates an immediate sense of relaxation. However, smoking causes reduction in 

mental alertness and induces mental disorder (Jorm, 1999). Smoking can also lead 

to anxiety, depression and tension (Brown, Kahler, Zvolensky, Lejuez, & Ramsey, 

2001; Zvolensky, Stewart, Vujanovic, Gavric, & Steeves, 2009). Besides, the risk 
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of psychiatric disorder increased with the number of cigarettes smoked (Rasul, 

Stansfeld, Davey-Smith, Hart, & Gillis, 2001). Smoking cessation is useful in 

dealing with mental health and psychiatric problems (El-Guebuly, Cathcart, Currie, 

Brown, & Gloster, 2002). In addition, cigarette smoking is associated with 

dissatisfaction and social deprivation (Rachele, Wood, Nathan, Giskes, & Turrell, 

2016; Wiltshire, Bancroft, Amos, & Parry, 2001). 

 According to the U.S. Department of Health and Human Services (2014), 

smoking causes more than 480,000 deaths per year in the United States. On 

average, smokers’ life expectancy is 10 years shorter than non-smokers. Based on 

the estimate of World Health Organization (2011a), by 2030, there would be 8 

million deaths worldwide annually that are caused by smoking. The estimated 

number of deaths is increased from 6 million deaths per year in 2010. Besides, the 

estimated smoking-attributable healthcare cost is US$170 billion per year, which 

is about 8% of the total annual healthcare spending in the U.S (Xu, Bishop, 

Kennedy, Simpson, & Pechacek, 2015). Furthermore, it is estimated that 11.1% of 

inpatient healthcare spending, 10.4% of prescription spending, and 5.3% of 

non-inpatients medical spending are attributed to smoking. 

Smoking causes physical addiction as nicotine plays an important role in 

inhabiting smoking cessation (Fagerstrom & Schneider, 1989). Nicotine is 
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psychoactive and it reinforces behavior leading to self-administration (Heishman, 

Taylor, & Henningfield, 1994). Many carcinogenic components of a cigarette are 

found in the tar. There are several chemicals inside the cigarette that damage our 

internal organs including nicotine and its metabolites, thiocyanate and carbon 

monoxide (Leone et al., 2010). Nicotine craving is reinforced the moment the 

person is deprived of nicotine. In other words, relief and withdrawal can intensify 

the craving for nicotine (Heishman et al., 1994). The components of nicotine 

withdrawal syndrome include difficulty in concentration and impaired 

performance. Therefore, nicotine is the primary controlling variable that leads to 

dependence on smoking. 

Measurement of Smoking Behavior 

Cigarette smoking behavior is measured by quantifying the number of 

cigarette smoked, the years of smoking, and the smoking dependence (American 

Psychiatric Association, 2013; Pechacek et al., 1984). 

In research literature, retrospective reports of the average number of 

cigarette smoked per day are commonly used in assessing the smoking pattern 

(Blank et al., 2016). However, there are concerns of the reliability and validity for 

using this self-report method (Lewis-Esquerre et al., 2005). For example, smokers 

may respond to the values to those ending in zero or five (Klesges, Debon, & Ray, 

35 
 



1995). For the measurement of smoking history, life time smoking of cigarettes is 

quantified as “pack years” (Wood, Mould, Ong, & Baker, 2005). It is a unit of 

measurement of the amount of cigarettes a smoker has smoked over a long period 

of time. A pack-year is calculated by multiplying the daily cigarette smoked by the 

number of years the person has smoked (Young et al., 2009). 

In addition, the measurement of smoking dependence ranges from the 

clinical setting to survey (Piper et al., 2008). In the clinical setting, the Diagnostic 

and Statistical Manual, 5th Edition (DSM-V) published by American Psychiatric 

Association (2013) is the most commonly measurement used. The DSM-V uses a 

multiracial approach to assess five dimensions of smokers, which are “severity of 

psychosocial stressors”, “developmental disorders and personality disorders”, 

“physical conditions”, “clinical syndromes”, and “the highest level of functioning” 

(American Psychiatric Association, 2013). Besides, biochemical tests of carbon 

monoxide, saliva cotinine for cigarette dependence were also commonly used in 

clinical settings (De Meneses-Gaya, Zuardi, Loureiro, & Crippa, 2009). For 

example, Chandra, Shiffman, Scharf, Dang, and Shadel (2007) analyzed the 

smoking pattern and cessation outcome of smokers. Carbon monoxide level and 

salivary cotinine are used as objective measurements of cigarette dependence in 

the study. 
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For the subjective measurement, a number of scales are designed for 

assessing the cigarette dependence of smokers in academic research. The most 

widely used scales includes the Fagerstrom Test for Nicotine Dependence 

(Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991), the Cigarette Dependence 

Scale (CDS-12) (Etter et al., 2003), the Nicotine Dependence Syndrome Scale 

(Shiffman, Waters, & Hickcox, 2004), the Heaviness of Smoking Index (Etter, 

Duc, & Perneger, 1999) and the Fagerström Tolerance Questionnaire (Fagerstrom 

& Schneider, 1989). Courvoisier and Etter (2010) compared the five widely used 

cigarette dependence questionnaires. The results showed that all the five scales 

could predict smoking abstinence significantly. However, the test-retest reliability 

of CDS-12 is the highest among scales (Courvoisier & Etter, 2010). Also, CDS-12 

was found to be the best predictor of smoking cessation at the 8-day follow-up. 

Therefore, the CDS-12 was used in this study to measure cigarette dependence. 

The Cigarette Dependence Scale 

The Cigarette Dependence Scale (CDS-12; Etter et al., 2003) is a 12-item, 

5-point scale that assesses cigarette dependence of smokers. Different aspects, 

including loss of control, neglect of other activities, compulsion to smoke, time 

allocation, withdrawal symptoms, and persistence despite harm, are used to  

 

37 
 



measure the cigarette dependence (Etter et al., 2003). Self-perception of addiction 

and smoking rate are also included in the CDS-12.  

The CDS-12 is a uni-dimension scale which covers the principal aspects 

that define cigarette dependence (Etter et al., 2003). The total score of CDS-12 is 

calculated by the summation of the score (1-5) from each questions. Question 1 is 

the self-rated addiction, and the recoding of the score is 0-20 = 1, 21-40 = 2, 

41-60 = 3, 61-80 = 4 and 81-100 = 5. Question 2 is about daily cigarette 

consumption, and the recoding of score is 0-5 = 1, 6-10 = 2, 11-20 = 3, 21-29 = 4 

and 30+ = 5. Question 3 is about how soon one lights the first cigarette after 

waking up, and the recoding of the score is 0-5 = 5, 6-15 = 4, 16-30 = 3, 31-60 = 2 

and 61+ = 1. Questions 4 to 12 are based on the five-point Likert-scale. A total 

score of 12 indicates low cigarette dependence and a total score of 60 indicates 

high cigarette dependence. 

Reliability and validity of CDS-12. Etter et al. (2003) tested the 

reliability and validity of the questionnaire by recruiting 578 smokers to conduct a 

cigarette dependence test on the internet. Subsample that provided retest data was 

taken 18 days later. The correlation was 0.84 (p < 0.001) which indicated a good 

test-retest reliability. Moreover, the CDS-12 was also proved to have good content 

validity and construct validity. The CDS-12 was uni-dimensional that the factor 
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explained 45% of variances. All items in the scale were significantly related with 

the urge to smoke during the last quit. This relation was stronger for the CDS-12 

than the other scales. Furthermore, a positive relationship was found between all 

the items and the number of daily cigarette consumed.   

Drinking Behavior and Health 

Alcohol consumption is found to be associated with long-term negative 

health effects that include certain cancers, gastritis, obesity, and stroke (Mazzaglia, 

Britton, Altmann, & Chenet, 2002; World Health Organization, 2014; Yeomans, 

2010). However, the relationship between alcohol drinking and coronary heart 

disease is mixed. World Health Organization (2014) suggests that alcohol drinking 

can lead to heart disease. However, alcohol may have cardioprotective effect and 

reduce the risk of coronary heart diseases (Corrao, Rubbiati, Bagnardi, Zambon, 

& Poikolainen, 2002). Drinking alcohol in large quantities could increase the risk 

of intoxication, which could potentially lead to death (Hingson, Heeren, & Winter, 

2006).  

Alcohol abuse increases the risk of health problems, to name a few, brain cell 

damage, dementia, high blood pressure, pancreatitis, liver disease and nerve 

damage (Connor, Broad, Rehm, Vander Hoorn, & Jackson, 2005; Gutjahr, Gmel, 

& Rehm, 2001; Rehm et al., 2010).  
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Alcohol drinking is associated with different social and mental health 

problems (World Health Organization, 2014). Excessive drinking interferes with 

neurotransmitters in the brain and reduces productivity (Nevo & Hamon, 1995). 

Heavy drinking has also been linked with stress-related disorders such as 

depression and anxiety (Gilpin, Karanikas, & Richardson, 2012). Chronic alcohol 

consumption can lead to dependence and substance abuse, as well as depression 

and suicidal thoughts in alcohol abusers (Vaillant & Keller, 2011). Besides, 

prolonged consumption of alcohol can cause family argument, violence and affect 

personal relationships (Berger, 2005; Wolf & Freisthler, 2016). Alcohol abusers 

suffer from the loss of behavioral control (Ron & Barak, 2016). Also, legal 

problems may arise from incidences of crime, fight and sex after occasions of 

drinking (Champion et al., 2004; Cook & Moore, 1999).  

The global burden of diseases related to drinking was much greater than 

smoking as there are acute consequences of drinking such as automobile accidents, 

unsafe sex and violence (Jernigan, 2001). According to the Global Status Report 

on Alcohol and Health (World Health Organization, 2014), about 3.3 million of 

deaths annually were resulted from a harmful use of alcohol, which accounted for 

5.9% of deaths globally. Moreover, about 5% of global burden of diseases and 

injuries is attributable to alcohol.  
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Alcohol dependence is defined as “cluster of physiological, behavioural, 

and cognitive phenomena in which the use of alcohol or a class of alcohol takes 

on a much higher priority for a given individual than other behaviours that once 

had greater value” (World Health Organization, 1992, p.5). An alcohol-dependent 

person has signs of physical addiction to alcohol and the person continues to drink 

despite social, family, or job responsibilities. The person also continues to drink 

despite and any form of physical health problems and mental health problems. In 

other words, the entire life and interpersonal relationships of the dependent person 

are influenced by alcohol (Andreasson, Danielsson, & Hallgren, 2013). An 

alcohol-dependent person tends to have social problems, such as housing or 

financial problems.  

The assessment of alcohol dependence has been utilized in different 

researches or clinical purposes including biogenetic, clinical treatment, 

epidemiologic, longitudinal, and population surveys (Sobell & Sobell, 1990). As 

the assessment of drinking for diagnostic, treatment, or outcome purposes is 

retrospective, the alcohol research field is greatly dependent on self-report (Del 

Boca & Noll, 2000). Literatures attested that self-report assessments of drinking 

and its related consequences can be used with confidence. Also, the assessments  
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are most accurate when the respondents are in alcohol-free condition (Sobell, 

Toneatto, Sobell, Leo, & Johnson, 1992).  

Measurement of Drinking Behavior 

The measurement of drinking behavior includes quantification of alcohol 

consumption amount and assessment of alcohol dependence (American 

Psychiatric Association, 2013; Andreasson et al., 2013). The alcohol consumption 

amount can be measured by type, frequency, and quantity of drink (Andreasson et 

al., 2013; Simons & Wills, 2014). Besides, a number of scales are commonly used 

to measure alcohol dependence. These include the Severity of Alcohol 

Dependence Questionnaire, the Short Alcohol Dependence Data Questionnaire 

(Raistrick, Dunbar, & Davidson, 1983), and the Alcohol Dependence Scale 

(Skinner & Horn, 1984). The Severity of Alcohol Dependence Questionnaire 

(SADQ) (Stockwell, Hodgson, Edwards, Taylor, & Rankin, 1979) was a 20-item 

self-administered questionnaire that measures the degree of alcohol dependence 

among drinkers. Stockwell et al. (1994) developed a new version of the Severity 

of Alcohol Dependence Questionnaire for Community (SADQ-C) based on the 

SADQ. The SADQ-C was chosen in the present study as it showed a good 

reliability and validity as an outcome and assessment instrument in the in-patients, 

out-patients, as well as community sample (Deady, 2009). 
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The Severity of Alcohol Dependence Questionnaire for Community 

The SADQ-C measures five aspects of alcohol dependence with four items 

in each aspect. The five aspects are withdrawal relief drinking, physical 

withdrawal, affective withdrawal, rapidity of reinstatement, and alcohol 

consumption (Stockwell et al., 1994). Each item is scored on a 4-point Likert 

scale, with the corresponding score from 0-3 (0 = almost never to 3 = nearly 

always). The total score is ranged from 0-60. A total score of 15 or less indicates 

mild alcohol dependence, score of 16 and 30 indicates moderate alcohol 

dependence and a total score above 30 indicates a severe alcohol dependency.  

 Reliability and validity of the SADQ-C. The reliability and validity of the 

SADQ-C were tested in a general population of 1272 subjects (Stockwell et al., 

1994). A high internal reliability was indicated (r = .98, p < .05). In addition, in a 

sample of 52 problem drinkers, the SADQ and the SADQ-C were highly 

correlated (r = 0.98). In a sample of 197 at a controlled drinking clinic, the 

principal components analysis revealed that the factor accounted for 71.7% of the 

total variance. Therefore, the SADQ-C has good construct validity and concurrent 

validity. 
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Measurement of Health 

Health is defined as” a state of complete physical, mental and social 

well-being, and not merely the absence of disease or infirmity” (World Health 

Organization, 1948,2). Health includes both positive and negative elements (Ware, 

2000). At the national level, health is commonly measured by morbidity (illness) 

or mortality (death) rates (Stevens, 1996; World Health Organization, 2011b). At 

the individual level, health can be measured by subjective or objective methods. 

Objective methods include incidence of specific ailments, number of sick days, 

healthcare expenditure etc. (Baker, Stabile, & Deri, 2001; Manuel, Schultz, & 

Kopec, 2002). The subjective measurement of health mainly relies on self-report. 

The popular measurements of self-rated health in the cross-sectional study include 

The MOS 36-item Short Form Health Survey (Ware & Sherbourne, 1992), and the 

World Health Organization Quality of Life-BREF (World Health Organization, 

2004a). 

Owing to technological progress in health and healthcare in the 1960s, the 

survival rate from diseases increased, and therefore, the mortality rates globally 

were lowered (Stevens, 1996). It is projected that the global disease burden will 

be mainly due to chronic diseases, which do not kill people immediately but 

impair people’s health, physical functions, and quality of life (Epping-Jordan, 
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Bengoa, Kawar, & Sabate, 2001). Long life expectancy and disability-adjusted life 

years (DALY) are the indicators of morbidity. However, these measures only 

account for the duration of life and do not capture the positive aspects of health 

(Manuel et al., 2002). Health-related quality of life is a measure of health that 

assesses the well-being of people. It can justify how a disease or medical 

treatment harms or benefits the individual (Gunderman, 1997). 

Self-rated Health 

Self-rated health is a common assessment of an individual’s perception of 

his or her health (Seo, Chung, & Shumway, 2014). Self-rated health assesses by 

one categorical item has long been used in health literatures (Seo et al., 2014). 

However, the reliability and validity of using a single item to measure the health 

status have always been a concern due to the bias in measurement (Groot, 2000). 

The bias is mainly in terms of the cultural factor, contextual factor, and 

socioeconomic difference in the subgroups (Groot, 2000; Jürges, 2008; Layes, 

Asada, & Kephart, 2012; Seo et al., 2014).  

The World Health Organization Quality of Life (WHOQOL) was initiated 

in 1991 (The WHOQOL Group, 1995). It is a 26-item instrument that assesses 

individual perceptions on quality of life in the context of culture, value, standards 

and concerns. The MOS 36-item Short Form Health Survey (SF-36) developed by 
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Ware and Sherbourne in 1992 was the most commonly used measurement of 

health outcomes in both the US and worldwide (Gandek & Ware, 1998). The scale 

has been translated into 120 languages (Burholt & Nash, 2011). Both WHOQOL 

and SF-36 are used to measure generic quality of life (Huang, Wu, & Frangakis, 

2006). However, SF-36 measures the health-related quality of life and the 

WHOQOL measure the global quality of life. Besides, SF-36 is the most widely 

used health measure in academia (Laucis, Hays, & Bhattacharyya, 2015). 

Therefore, the SF-36 was employed in the present study. 

The MOS 36-item Short Form Health Survey version 2.0 (SF-36v2). The 

SF-36v2 was produced to enhance the functioning of measurement (Ware, 2000). 

The SF-36v2 measures eight domains: ten items belong to physical functioning, 

four items belong to role-physical, three items belong to role-emotional, two items 

belong to social functioning, two items belong to bodily pain, five items belong to 

general health perception, four items belong to vitality, two items belong to social 

functioning, and five items belong to mental health perception. Besides, one item, 

that assesses health transition over the past one year, does not belong to any of the 

eight domains (Ware, Snow, Kosinski, & Gandek, 1993; Ware, 2000). Each item 

is rated on a three to six response Likert scale. Recoding of the response values is 

needed. Scores of items of the same scale are summated to form the raw scale 
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score. The raw scale scores are transformed to a standard scale range from 0 to 

100.  

Reliability and validity of the SF-36v2. SF-36v2 has been translated into 

Chinese (HK) and the reliability and validity of the translated questionnaire have 

been tested (Lam, Lam, Lo, & Gandek, 2008). A total of 2410 Hong Kong adults 

were recruited to participate in the test. The Cronbach’s alpha coefficients of the 

scale were between .66 to .89. The test-retest ICC were between .70 to .88. The 

results indicated a good internal consistency and test-retest reliability. The 

hypothesized two-factor structure of the Chinese (HK) version of SF-36v2 was 

confirmed, which explained 59% of the total variance. Therefore, the Chinese 

version of the SF-36v2 Health Survey was a reliable and valid measurement in 

Hong Kong adults’ population. 

Statistics on Hong Kong’s Healthcare System 

In Hong Kong, both public and private sectors provide high-quality health 

services to citizens (Food and Health Bureau, 2017). The objectives of the 

government are to provide low-cost public healthcare services to all citizens and 

to ensure that every citizen is not denied from health and medical care due to a 

lack of means. Hong Kong has followed on the British system because of its 

colonial history. The welfare system today is largely based on the one developed 
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under the governorship of Sir Murray MacLehose in the 1970s and 1980s (Schoeb, 

2016). The Hong Kong government’s policy is to provide a safety net on 

healthcare with a high subsidy (Chau et al., 2013). Together with that, the dual 

system of private hospitals and practitioners induce a more comprehensive and 

efficient health system in Hong Kong (Schoeb, 2016). 

In the Government Budget 2018, the public health expenditure was 

HK$71.2 billion, which accounted for 14% of the total public expenditure in the 

fiscal year 2017-2018. It is estimated that the public health expenditure will be 

increased to HK$77.9 billion, which will account for 13% of the total public 

expenditure in the fiscal year 2018-2019. According to the Hong Kong’s domestic 

health account (Food and Health Bureau, 2017), in the fiscal year 2013-14, the 

total health expenditure was HK$123 billion, which was about 5.7% of Hong 

Kong’s GDP. The public and private shares of the total health expenditure were 

49% and 51% respectively. 

The Census and Statistics Department (2017a) forecasted that there will be 

more than 2,370,000 people aged 65 or above by year 2036 in Hong Kong. The 

growing ageing population will boost the healthcare expenditure in the coming 

years. According to the BMI Research (2017), the healthcare expenditure is 

expected to rise to HK$297.4 billion in Hong Kong in 2026. The increased 
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expenditure will account for 7.4% of local GDP. The public and private healthcare 

expenditure are also expected to be increased to HK$127.7 billion and HK$169.8 

billion respectively. 

The Hong Kong government assumes the role of healthcare service provider, 

but the secondary care sector is directly funded. The government revenue 

financing system depends very much on the tax collected (Government Budget, 

HKSAR, 2017). Government tax revenue is one of the major public healthcare 

financing instruments in Hong Kong (Leung & Bacon-Shone, 2006). The 

collected tax revenue is redistributed mainly to the Department of Health and the 

Hospital Authority. The Department of Health is responsible for disease 

prevention and regulation, whereas the Hospital Authority provides hospital-based 

secondary health care.  

In Hong Kong, the direct tax revenue contributed to about 50% of the total 

tax revenue (Inland Revenue Department, 2017). Hong Kong’s income tax system 

is highly progressive. According to the government, only 48% of the working 

population paid income tax and the top 138,000 salary tax payers contributed to 

73% of the total salary tax in the fiscal year 2015-16 (Inland Revenue Department, 

2017).  
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Private insurance is another form of healthcare financing instrument in 

Hong Kong (Leung & Bacon-Shone, 2006). Insurance companies provide 

different healthcare packages with different premiums based on the baseline 

health risk and benefit coverage. Through the lens of equity in economics, private 

insurance is regressive in nature as the premium is independent of an individual’s 

income and personal health is somehow determined by socio-economic factors.  

According to the Census and Statistics Department (2017b), about 46% of 

Hong Kong’s population is covered by employer-provided medical insurance, 

75% of which are offered such insurance in the private sector. The type of medical 

protection covered mainly hospitalization, dental consultation, consultation with 

practitioners of Western medicine, consultation with practitioners of Chinese 

medicine, and one-off cash benefit in case of critical illness. In 2013-14, private 

insurance accounted for 14% of the total private healthcare expenditure in Hong 

Kong (Food and Health Bureau, 2017). 

Another form of major health care financing in Hong Kong is out of 

pocket payments (Leung & Bacon-Shone, 2006). Out of pocket payments are 

direct and non-reimbursable payments at the point of service consumed. 

Individuals pay the cost of health service when the service treatment is received. 

Therefore, it can be an effective way to avoid an overuse of service and moral 
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hazards. In 2013-14, out of pocket payments contributed to 69% of the total 

private healthcare expenditure in Hong Kong (Food and Health Bureau, 2017). 

The government spent HK$62.8billion on public health, which accounted 

for 16.4% of the total recurrent public expenditure in the fiscal year 2017-18 

(Government Budget, 2017). In the coming ten years, the government will 

allocate HK$200 billion to the Hospital Authority to improve the public 

healthcare facilities. This is expected to be done by providing more community 

health centers and adding more hospital beds (Government Budget, 2017). 

At the end of 2017, the number of medical practitioners registered with the 

Hong Kong Medical Council and on the resident list was 14,290, and there were 

10,048 registered Chinese medicine practitioners (Hong Kong SAR Government, 

2018). Besides, there were 281,329 beds in 42 public hospitals and institutions 

under the Hospital Authority. The price of medical treatment at a public outpatient 

clinic was fixed at HK$50 per visit for local residents. For consultation at the 

public specialist clinic, the charges were HK$135 for the first attendance, HK$80 

for the follow-up and HK$15 per drug item. The charges of the general wards of 

public hospitals were HK$75 for the admission fee and HK$120 for the 

maintenance fee per day occupying acute beds for local residents. And the charge  
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for attendance at Accident and Emergency Department was HK$180 (Hong Kong 

SAR Government, 2018).  

There were 11 private hospitals, which provided 4,644 beds in total, and they 

accounted for 18% of the total number of inpatients beds in Hong Kong. The fees 

for the private healthcare services varied a lot. For private practitioners, the 

treatment fee ranged from HK$200 to HK$700 (Hong Kong SAR Government, 

2018). A higher fee would be charged for specialist consultations, and extra 

charges included prescriptions, laboratory tests, x-ray examinations, etc. Charges 

at private hospitals depended on different room types and different treatments 

received, and the cost varied from several hundred dollars to several thousand 

dollars per day. In 2016-2017, there were about 1,810,000 and 389,000 discharged 

episodes in public hospitals and private hospitals respectively. 

Hong Kong has an efficient healthcare system, however, the financial burden 

from the healthcare system is heavy due to the growing demand of healthcare 

services.  

Statistics on Hong Kong Adults’ Health 

Hong Kong has the highest life expectancy rate in the world (Hong Kong 

SAR Government, 2018). In 2017, the life expectancy for males and females were 

81.7 year and 87.7 years respectively. The government projects that the life 
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expectancy for males and females will be 87.1 years and 93.1 years in 2066. 

According to the Census and Statistics Department (2017a), there were about 

46,000 deaths in 2016. The major causes of death in Hong Kong were cancers, 

diseases of the respiratory system, and diseases of the circulatory system. They 

accounted for 75% of all deaths in 2016. Besides, 48.2% of males and 30.5% of 

females were overweight (body mass index between 23 to 25) or obese (body 

mass index greater than 25). The proportion of overweight or obese population for 

males and females were 51.4% and 32% respectively in 2006. 

Hong Kong people have a long life expectancy, but they are not necessarily 

healthier (Yip et al., 2014). According to the Statistics on Behavioral Risk Factors 

on adults aged 18 to 64 (Department of Health, 2017), 48.8% of males and 62.2% 

of females did not have adequate aerobic physical activity which was 

recommended by the World Health Organization in 2016. In 2010, 58.3% of 

males and 69.1% of females could not meet the recommended standard of 

physical activity. In Japan and South Korea, 35.1% and 29.4% of males and 42% 

and 39.7% of females were physically inactive in 2010 (World Health 

Organization, 2018).  

For cigarette smoking behavior, 18% of males and 3.7% of females were 

daily smokers in 2016 (Department of Health, 2017). Comparing to the data in 
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2006, 26.2% of males and 6% of female were daily smokers. In Japan and South 

Korea, there were 28% and 33.6% of males and 8.8% and 3.5% of females daily 

smokers in 2015 respectively (World Health Organization, 2018).  

For alcohol drinking behavior, 76.8% of males and 63.4% of females 

reported that they had taken alcoholic drinks in the last 12 months in 2016. About 

4.3% of males and 1.4% of females were daily drinkers. In 2006, 6% of males and 

1% of females were daily drinkers. Comparing to Japan and South Korea, 76.4% 

and 55.8% of males and 61.9% and 34% of females drank alcohol in the past 12 

months in 2010 (World Health Organization, 2018).  

In addition, most Hong Kong adults do not have healthy eating behavior. For 

example in 2016, 84.2% of males and 74.8% of females had inadequate daily fruit 

and vegetable intake, and 47% of the entire population ate out for dinner for 2 

times or more in a week. In 2010, 86.1% of males and 75.4% of females had 

inadequate daily fruit and vegetable intake, and 44.7% of the population ate out 

for dinner for 2 times or more in a week. 

Models for Health 

In the health literature, there are different models explaining factors that 

influence the health status of individuals. The socio-ecological model and 

Grossman’s demand for health models are the most influential theories in the 
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literature (Becker, 2007; Richard, Gauvin, & Raine, 2011). The socio-ecological 

model provides a framework for understanding the various levels of a social 

system and the interactions among people, institutions, and environmental factors 

that affect health behavior (Stokols, 1992). Grossman’s demand for health model 

suggests individuals engage in health investing activities to increase health stock 

(Grossman, 1972a, 2000). As individuals can choose their way of living to affect 

their health, Grossman’s demand for health model is used in the present study to 

explore the relationship between lifestyle and health status. 

The Demand for Health Model 

Grossman’s demand for health model assumes that an individual would 

maximize her or his utility, which depends, among other things, on material 

consumption as well as on health (Grossman, 1972a, 1972b, 2000). For 

intertemporal utility function, the length of life as of the planning date was fixed, 

and it was an endogenous variable. For an individual, perfect health represented a 

value of its own, which is a target that was to be attained as closely as possible. It 

implies that an individual would desire to achieve the maximum stock of health 

capital under one’s budget constraint. The budget constraint was built on the idea 

that there is no such thing as a free lunch. Under scarcity, the existing resources 

cannot satisfy all demands. Therefore, decisions that incur trade-offs have to be 
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made. Regarding utility function, as health is considered to be an economic good, 

individuals would choose among health and other consumption goods. For 

example, the might choose among doing exercise, sitting or cigarette smoking. 

The health status production function of individual is an increasing 

function of healthcare (Grossman, 1972a, 2000, 2003). Health status also depends 

on individual biological endowment, environment and lifestyle. Besides, the 

marginal contribution of healthcare is the marginal product of the function which 

is diminished in size. It is assumed that health stock would drop with the increase 

in age. Therefore, individuals would spend time to “invest” in health when they 

are younger in order to maintain a good health status. Everyone faces the same 

time constraint, such as 24 hours in a day and 365 days in a year. When people 

increase their time spent on health-producing activities (i.e. physical activities), 

their time available for other activities might reduce. People would allocate their 

time to achieve maximum utility. When individuals get older, the depreciation rate 

of health stock is likely to increase, and thus, the level of health stock would be 

lowered. It is expected that people would invest in their health to maintain a 

higher health status. 

Empirical Tests of the Demand for Health Model. The demand for health 

model by Grossman (1972a, 1972b, 2000) was the fundamental of health 
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economics and the model has been tested in many empirical applications (Karimi 

& Delangizen, 2014). Demydas (2013) examined how lifestyle choices and 

behavioral choices affected the health status of individuals in the US by using 

structural equation modeling. Results indicated that health was positively related 

to diet and negatively related to the smoking behavior.  

Hakkinen, Jarvelin, Rosenqvist, and Laitinen (2006) explored the 

relationship between four lifestyle variables (smoking, alcohol consumption, 

exercise and diet) and health among 1,989 males and 2,354 females in Finland. 

The structural equation results indicated that an increase in the education level 

among men would increase their health status indirectly through healthier 

lifestyles. Alcohol consumption, exercise and diet were related to health, but 

smoking was not related to health significantly. Mazzocchi and Traill (2008) used 

the UK National Diet and Nutrition Survey to investigate the relationship among 

socioeconomic, health and nutrition information in the United Kingdom. Results 

indicated that there was a positive relationship between exercise and health, as 

well as diets and health. 

Wilson, Eyles, Elliott, and Keller-Olaman (2009) analyzed the demand for 

health using logistic regression method in Canada. The results suggested that 

income, age, physical activity, smoking and the healthcare were all statistically 
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correlated with self-rated health. Less exercise was associated with lower 

self-rated health and smokers were associated with worse chronic conditions. 

Humphreys, McLeod, and Ruseski (2014) analyzed the relationship between 

physical activity and health outcomes using the Canadian Community Health 

Survey. Results showed that engaging in leisure-time physical activity regularly 

was associated with better self-rated health. Moreover, participation in physical 

activity reduced the reported incidence of diabetes, high blood pressure, heart 

disease, and asthma.  

Contoyannis and Jones (2004) investigated the relationship between lifestyle 

choices and self-rated health by using the data from the Health and Lifestyle 

Survey. Results concluded that exercise and non-smokers were associated with 

better self-rated health. The relationships between breakfast eating, alcohol 

consumption and self-rated health were not significant. Furthermore, Lin (2008) 

examined the determinants of health outcomes based on the National Health 

Interview Survey in Taiwan. The results of the ordered probit models suggested 

that self-rated health status was positively associated with exercise, and negatively 

related to daily smoking and alcohol drinking. 
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Summary 

Lifestyle, which includes physical activity level, substance use, and eating 

behavior, plays an important role in individual health. Having a healthy lifestyle 

can make people healthier, and therefore, lower the healthcare cost. Grossman’s 

demand for health model is used for identifying the determinants of health status 

of individuals. Even through the value of healthy lifestyle to health is recognized 

by most people in Hong Kong, they are not living in a healthy way. Health 

promotion should be comprehensive enough to advocate different beneficial 

health behaviors such as increasing physical activity, reduction of substance use, 

as well as healthy and balanced eating. Besides, this study attempts to evaluate the 

prevalence of lifestyle practice in Hong Kong’s adults, and facilitate 

policy-makers to formulate plans and develop programs that can enhance the 

quality of life of citizens. 
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CHAPTER 3 

METHODOLOGY 

This chapter elaborates the process and procedure of this study. There are 

two parts in this chapter: the pilot study and the main study. The pilot study 

includes the following sections: (1) translation of questionnaire, and (2) feasibility 

test. The main study includes the following sections: (3) participants, (4) testing 

instrument, (5) procedure, and (6) method of analysis.  

Pilot Study 

Translation of Questionnaire 

Five scales were utilized as the testing instrument, and they were the 

International Physical Activity Questionnaire - Short Form (IPAQ-SF; 

International Consensus Group, 1998), the Three-Factor Eating Questionnaire - 

R18 (TFEQ-R18; Karlsson et al., 2000), the Cigarette Dependence Scale (CDS-12; 

Etter et al., 2003), the Severity of Alcohol Dependence Questionnaire for 

Community (SADQ-C; Stockwell et al., 1994), and the MOS 36-item Short Form 

Health Survey version 2 (SF-36v2; Ware, 2000). The Chinese version of two of 

the scales, SF-36v2 and IPAQ-SF, were available and had been tested to be 

reliable and valid in Hong Kong adult population (Lam et al., 2008; Macfarlane et 

al., 2007). However, the Chinese version of TFEQ-R18, SADQ-C and CDS-12 
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were not available. Hence these questionnaires were translated from English into 

Chinese via forward-backward translations (De Groot, Dannenburg, & Van Hell, 

1994). 

First, an independent professional translator who had a Master’s degree in 

translation translated the original questionnaire from English into Chinese. Then, 

the translated questionnaire was reviewed by an expert panel, which was 

composed of one registered social worker (obtained a Bachelor’s degree in social 

work) working at a community center and one registered dietitian (obtained a 

Bachelor’s degree in food and nutritional science) working at a private clinic, to 

identify the mistranslations and distortions of meaning. Ambiguous items were 

then modified. When a satisfactory version was created, another independent 

translator with a Bachelor’s degree in translation, who was not involved in the 

previous translation process, translated the Chinese version back to English. After 

that, the expert panel compared the translated English version with the original 

English version for its questions’ adequacy and acceptability. The final Chinese 

versions of the scales were established. Then, pre-testing and interviews were 

conducted to collect comments on the understandability of the Chinese version. 

Comments were collected from six target populations, who were local adults aged  
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20-59 and were neither pregnant women nor people with disabilities, from a 

community center.  

Reliability and validity test of the translated instruments. Reliability 

and validity tests were carried out by Statistical Package for Social Science (SPSS) 

Version 23.0 before the main study. Reliability pertains to the consistency and 

stability of a measure (Sijtsma, 2009). Reliability is assessed by test–retest 

reliability and internal consistency reliability. Test-retest reliability is used to 

measure the degree to which the results are consistent over time (Portney & 

Watkins, 2015). For conducting the tests of test-retest reliability, a questionnaire 

was presented to the respondents and then the same questionnaire was presented 

to them one week later. After that, the coefficient of stability is calculated. If the 

intra-class correlation coefficient (ICC) is greater than .70, the questionnaire is 

considered to have acceptable test-retest reliability (Portney & Watkins, 2015).  

Internal consistency reliability test is used to check the consistency of the 

results delivered in a test to ensure various items measuring different constructs 

deliver consistent scores (Portney & Watkins, 2015). Cronbach’s alpha is 

calculated to assess the variability of constructs. Cronbach’s alpha coefficient 

provides a summary measure of the inter-correlations among a set of items. If the  
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alpha coefficients are .70 or above, the questionnaire is considered to have 

acceptable internal consistency (Tay & Jebb, 2017).  

Validity is also tested to examine the extent to which a test accurately 

measures what it is intended to measure (Portney & Watkins, 2015). Validity is 

assessed by concurrent validity in this study. CDS-12 is designed to measure the 

cigarette dependence of smokers. The validation of the original CDS-12 was 

carried out by three methods, which are 1) comparing the content of scale to the 

qualitative data used in the clinical setting such as DSM-V and ICD-12, 2) 

examining the scale’s association with saliva cotinine, and 3) examining the 

scale’s association with cigarette consumption per day (Etter et al., 2003; Etter, 

2008). Due to resource constraints, the amount of cigarettes consumed was used 

to confirm the concurrent validity of the Chinese version of CDS-12.  

SADQ-C is designed to measure the alcohol dependence of drinkers. The 

validity of SADQ-C was confirmed by comparing the scores of SADQ and 

SADQ-C, and examining the SADQ-C score and the degree of alcohol 

consumption (Andreasson et al., 2013; Stockwell et al., 1994). To confirm the 

concurrent validity of the Chinese version of SADQ-C, the association between 

the total score of the Chinese version of SADQ-C and the frequency of alcohol 

consumption was checked. 
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TFEQ-R18 is designed to measure the eating behavior of a population. 

The validity of the original TFEQ-R18 was confirmed by factor analysis and by 

examining the scale’s association with weight criterion body mass index (Karlsson 

et al., 2000). Body mass index is calculated by the body weight in kilograms 

divided by the square of the height in metres (WHO expert consultation, 2004). 

Examination of the score of the Chinese version of TFEQ-18 and BMI was used 

to confirm the concurrent validity of the Chinese version of TFEQ-R18.  

Participants. Adults aged 20 to 59 were recruited from a listed company 

and a medium-sized company with more than 5,000 staff. Both companies have 

branches located at all the 18 districts in Hong Kong. A total of 200 participants 

were expected to be recruited to maintain an adequate sample size per item ratio 

for reliability and validity tests (Terwee et al., 2007). A self-administered 

questionnaire was presented to the respondents for the pre-test and then the same 

questionnaire was presented to them one week later for the post-test.  

Measurement tape and electronic scale were used for the measurement of height 

and weight. During the measurement of height and weight, participants were 

faced directly ahead, took off their shoes and had their arms by the sides (Lacy, 

2015). For the weight measurement, participants were asked to step up backwards 

onto the scale and stand at the center of the scale for an even distribution of 
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weight on both feet. For the measurement of height, the back, scapulae and 

buttocks were contacted with the tape, and both legs were closely placed together. 

Feasibility Test 

After the translation of the questionnaire, a feasibility test was conducted 

to assess the administration of the full set of questionnaire that was utilized in the 

main study. The feasibility test with the draft questionnaire was performed on 

twenty Hong Kong adults aged 20 to 59 (N = 20). 

The pilot test took place at the food courts of two shopping malls, one in 

Mong Kok and one in Kowloon Tong. Purposive convenience sampling was 

employed, and the target population was Hong Kong adults aged 20 to 59, who 

were neither pregnant women nor people with disabilities. A self-administered 

questionnaire was distributed to the participants to assess the understandability of 

the language, the time they required to complete the questionnaire, and whether 

the questions were defined similarly and the vocabulary level is appropriate. 
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Main Study 

Participants 

Participants were Hong Kong adults aged 20-59. People with disabilities and 

pregnant women were excluded. The minimum sample size was calculated by two 

methods. The first method was based on Lwanga and Lemeshow (1991). The 

minimum sample size for conducting the health study was calculated by the 

following equation: 

𝑛𝑛 = 𝑧𝑧1−𝛼𝛼/2
2  . 𝑝𝑝(1 − 𝑃𝑃)/𝑑𝑑2        

Where n = sample size, p = anticipated population proportion, d = absolute 

precision required on either side of the proportion 

 

Assuming that the anticipated population proportion is 50%, the absolute 

precision of 5% with a 95% confidence interval, a minimum of 384 samples are 

required. 

  The second method was based on Bentler and Chou (1987). The minimum 

sample size for conducting the confirmatory factor analysis (CFA) was based on 

the ratio of sample size to the number of freely estimated parameters which was 

greater than 5: 1. However, a ratio of 10:1 or higher was more conservative. 

Therefore, in the present study, a minimum ratio of 10:1 was adopted. A minimum 
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of 980 participants were expected. Assuming that 80% of the data were useful for 

analysis, 1,300 participants were expected to be recruited. 

Expected number of participants for each age group. With reference to 

the Hong Kong Annual Digest of Statistics (Census and Statistics Department, 

2015), the expected sample size of each age group was calculated based on the 

proportion of each age group to the total mid-year population in 2015 (Table 3.1). 

The number was calculated by the following equation: 1300 x (percentage of 

population of each group / total population aged 20-59). In 2015, there were 

4,518,200 people aged 20-59. In the 20-29 age group, there were 448,600 (9.93%) 

male and 513,700 (11.37%) female. In the 30-39 age group, there were 459,100 

(10.16%) male and 679,000 (15.03%) female. In the 40-49 age group, there were 

485,300 (10.74%) male and 667,100 female (14.76%). In the 50-59 age group, 

there were 604,700 (13.38%) male and 660,700 (14.62%) female. Therefore, 

based on the proportion of each group, it was expected that 277 samples (female = 

147, male = 130) were to be collected from people aged 20-29, 317 samples 

(female = 195, male = 132) were to be collected from people aged 30-39, 333 

samples (female = 192, male = 141) were to be collected from people aged 40-49, 

and 363 samples (female = 189, male = 174) were to be collected from people 

aged 50-59 (Table 3.1). 
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Table 3.1 

Expected Number of Participants for Each Age Group of the Main Study 

Age group Male Female Expected number of sample 

20-29 130 147 277 

30-39 132 195 327 

40-49 141 192 333 

50-59 174 189 363 

Total 577 723 1300 

Testing Instrument 

The questionnaire used in this study consists of six sections: 1) physical 

activity behavior, 2) eating behavior, 3) drinking behavior, 4) smoking behavior, 5) 

self-rated health status, and 6) demographic information. IPAQ-SF was used to 

measure the physical activity behavior; TFEQ-R18 was used to examine the 

eating behavior; SADQ-C was used to examine the drinking behavior; CDS-12 

was used to examine the smoking behavior; SF-36v2 was used to examine the 

self-rated health. The Chinese version of the five scales was used. Furthermore, 

demographic information included gender, age, education level, and marital status 

(See Appendix C). 
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Physical activity behavior. IPAQ-SF assesses the physical activity level 

under four domains, which are work, domestic and gardening, leisure time, and 

transportation (Craig et al., 2003). The questionnaire consists of seven items and 

asks about the types of daily activity, including walking, moderate-intensity 

activities, vigorous-intensity activities, and sitting in the last seven days (See 

Appendix C). Data on frequency and duration are collected separately for all the 

four types of daily activity. The items are structured, and scores can be calculated. 

The total score on overall physical activity level can be computed by the 

summation of the duration and the frequency of the activities. Data are then 

reported in terms of median MET-minutes (MET-min). The total score of physical 

activity is calculated by the summation of MET-minutes of walking, 

moderate-intensity activity and vigorous-intensity activity. The following are the 

formulas for the computation of MET-minutes: 

(1) MET-min/week score on walking = 3.3 x walking minutes x walking days  

(2) MET-min/week score on moderate-intensity activity = 4 x moderate-intensity 

activity minutes x moderate-intensity days 

(3) MET-min/week score on vigorous-intensity activity = 8 x vigorous-intensity 

minutes x vigorous-intensity days 
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 The question about the sitting habit is not included in the calculation of the 

MET-minutes of physical activity level (International Consensus Group, 1998). 

However, it is an additional indicator to reflect the sedentary time. 

Eating behavior. TFEQ-R18 consists of eighteen items and comprises three 

constructs: uncontrolled eating, emotional eating and cognitive restraint (Karlsson 

et al., 2000). Six items are categorized into cognitive restraint, three items into 

emotional eating, and nine items into uncontrolled eating. Questions 1 to 13 and 

question 18 are the four-response, Likert scale that ask about eating behavior from 

1 = “never” to 4 = “always”. Question 14 is a four-response, Likert scale that asks 

about how often the respondent feels hungry from 1 = “only at meal times” to 4 = 

“almost always”. Question 15 is a four-response, Likert scale that asks about how 

frequent the respondent avoids stocking up tempting food from 1 = “almost never” 

to 4 = “almost always”. Question 16 is a four-response, Likert scale that asks 

about how likely the respondent would be eating less than he or she wants from 1 

= “unlikely” to 4 = “very likely”. Question 17 is a four-response, Likert scale that 

asks about the habit of binge eating from 1 = “never” to 4 = “at least once a 

week”. 
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Furthermore, three questions about eating behavior, were adapted and 

modified from Fu, Nan, and Li (2011), were added. The three questions are about 

the frequency of the eating habit of snacks, breakfast, and three regular meals in 

the last seven days. 

Drinking behavior. SADQ-C is a twenty-item scale that measures the 

severity of alcohol dependence among drinkers in the community (Stockwell et al., 

1994). The scale comprises five constructs, which are withdrawal relief drinking, 

alcohol consumption, physical withdrawal, affective withdrawal, and 

reinstatement of abstinence. Questions 1 to 4 belong to physical withdrawal; 

questions 5 to 8 belong to affective withdrawal; questions 9 to 12 belong to 

withdrawal relief drinking; questions 13 to 16 belong to alcohol consumption; 

questions 17 to 20 belong to reinstatement of abstinence. Questions 1 to 16 ask 

about the behavior after heavy drinking. Questions 17 to 20 ask about the feeling 

after heavy drinking for two days. Questions 1 to 16 are the four-response, Likert 

scale from 1 = “almost never” to 4 = “nearly always”. Questions 17 to 20 are the 

four-response, Likert scale from 1 = “not at all” to 4 = “quite a lot”. For all the 

twenty items, the original responses were scored from 0 to 3. In the present study, 

the responses were recoded from 1 to 4 for a better clarification of the behavior in 

the SEM analysis. For non-smokers, zero score is input for analysis. In addition, 
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the frequency of alcohol drinking in the last seven days (Fu et al., 2011) was 

added in the section of alcohol drinking behavior.  

Smoking behavior. CDS-12 is a twelve-item uni-dimension scale that 

measures the cigarette dependence of smokers (Etter et al., 2003). Question 1 is 

the self-rated addiction to cigarette from 0 (not addicted) to 100 (extremely 

addicted). The self-rated addiction score from 0-20 is coded as “1”; the score from 

21-40 is coded as “2”; the score from 41-60 is coded as “3”; the score from 61-80 

is coded as 4; the score from 81-100 is coded as “5”. Question 2 asks about the 

cigarette consumption per day. Smokers who consume 5 cigarettes or less per day 

is coded as “1”; 6-10 cigarettes per day is coded as “2”; 11-20 cigarettes per day is 

coded as “3”; 21-29 cigarettes per day is coded as “4”; 30 cigarettes or more per 

day is coded as “5”. Question 3 is concerned with the number of minutes spent 

after the smoker wakes up to consume the first cigarette. For those who answer 5 

minutes or less is coded as “5”; 6-15 minutes is coded as “4”; 16-30 minutes is 

coded as “3”; 31-60 minutes is coded as “2”; 61 minutes or more is coded as “1”. 

Questions 4 asks about the difficulty of quitting smoking on a five-response, 

Likert scale from 1 = “very easy” to 5 = “impossible”. Questions 5 to 12 ask about 

the self-perception of smoking on a five-response, Likert scale from 1= “totally 

disagree” to 5= “fully agree”. 
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Self-rated health status. SF-36v2 is a thirty-six items scale that measures 

eight domains of the self-rated health status (Ware, 2000). The four domains 

which are under the classification of physical health are physical functioning, 

role-physical, bodily pain and general health perception. The other four domains 

that belong to the classification of mental health are role-emotional, social 

functioning, vitality and mental health perception. 

Among the 36 items, there are ten items on physical functioning, four items 

belong on role-physical, three items on role-emotional, two items on social 

functioning, two items on bodily pain, five items on general health perception, 

four items on vitality, two items on social functioning, and five items on mental 

health perception. Question 2, which assesses health transition over the past one 

year, does not belong to any of the eight domains.  

Question 1 is a five-point Likert scale that assesses self-rated general health 

from 1 = “excellent” to 5 = “poor”. Question 2 asks about the respondent’s health 

as compared to a year before. The five-point Likert scale ranges from 1 = “much 

better now than one year ago” to 5 = “much worse now than a year ago”. 

Questions 3 to 12 ask about how the respondent’s health limits some activities on 

a three-point Likert scale from 1 = “yes, limited a lot” to 3 = “no, not limited at 

all”. Questions 13 to 16 ask about the problems with regular work or activity 
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resulting from physical health on a five-point Likert scale from 1 = “all of the 

time” to 5 = “never”. Questions 17 to 19 ask about the problems with regular 

work or activity resulting from mental health on a five-point Likert scale from 1 = 

“all of the time” to 5 = “none of the time”. Questions 20 and 22 ask about 

problems with social activity and bodily pain on a five-point Likert scale from 1 = 

“not at all” to 5 = “extremely”. Question 21 asks about how much bodily pain one 

has on a six-point Likert scale from 1 = “none” to 6 = “very severe”. Questions 23 

to 31 are about feeling related to mental health on a five-point Likert scale from 1 

= “none of the time” to 5 = “all of the time”. Question 32 asks about health 

problems with social activities on a five-point Likert scale from 1= “all of the time” 

to 5 = “none of the time”. Questions 33 to 36 ask about the self-perception on the 

respondent’s health on a five-point Likert scale from 1 = “definitely true” to 5 = 

“definitely false”. Among the 36 questions, items 1, 2, 20 to 23, 26, 27, 30, 34 and 

36 are reversely coded (See Appendix C). 

Demographic information. Demographic information of the participants 

were collected, including age (i.e. year of birth), gender (i.e. male or female), 

marital status (i.e. single, married, divorce), and education level (i.e. no schooling, 

primary, lower secondary, upper secondary, diploma or sub-degree, bachelor’s 

degree, master’s degree, doctoral degree). 
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Procedure 

Data collection. In order to achieve the research objectives and exclude the 

atypical cases from the norm, the target population was Hong Kong adults aged 

between 20 and 59. People with disabilities and pregnant women were excluded. 

For the sampling method, purposive convenience sampling was used. Data were 

collected at the MTR stations and shopping malls of the eighteen districts (Table 

3.2). Self-administered questionnaires were distributed to the target population 

who were willing to participate in the study. It was expected that 35-40 

questionnaires were to be collected at each location.  
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Table 3.2  

Data Collection Point at Each District 

District MTR Station Shopping Mall 

Central and Western Central IFC Mall 

Wan Chai Wan Chai Times Square 

Easterm Tai Koo Cityplaza (Tai Koo City) 

Southern Aberdeen Bus Terminus* Cyber Port Arcade 

Yau Tsim Mong Jordan Elements 

Sham Shui Po Sham Shui Po Festival Walk 

Kowloon City Kowloon Tong Wonderful World of Whampoa 

Wong Tai Sin Wong Tai Sin Plaza Hollywood 

Kwun Tong Kwun Tong APM 

Kwai Tsing Tsing Yi Metro Plaza 

Tsuen Wan Tsuen Wan City Walk 

Tuen Mun Tuen Mun V City 

Yuen Long Yuen Long Yuen Long Plaza 

North Sheung Shui Sheung Shui Spot 

Tai Po Tai Po Market Tai Po Mega Mall 

Sha Tin Sha Tin New Town Plaza 

Sai Kung Tseung Kwan O Popcorn Mall 

Islands Tung Chung City Gate 

*MTR is not available at Southern district at the time of data collection. 
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In total, there were four interviewers involved in the data collection process, 

including the author and three survey administrators. Training was provided to the 

survey administrators before data collection. The areas of training included a 

detailed explanation on the research objectives and the questionnaires, the 

operation of the sampling procedures, the responsibilities and expectations 

associated with interviewing, interviewing techniques, and emergency 

management. Administrators were monitored by the author during the survey 

process. 

The whole data collection period lasted for three months. The interviewers 

stood at the entrances and exits of the data collection points of the 18 districts. 

They approached the target participants with reference to the percentages of 

gender and age group. First of all, an invitation notice which highlights the target 

participants, the research background, and objective would be shown to him or her. 

After that, the interviewer would confirm the suitability of the participant, and 

explain the procedure and time required for the completion of questionnaire, as 

well as their right to withdraw from the study anytime. 

Data Management. After data collection, each completed questionnaire was 

given a case number. Data screening was employed to ensure the data are clean  
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and accurate, and the assumptions of analysis are met (DeSimone, Harms, & 

DeSimone, 2015).  

When there are missing the pattern of missing data is assessed. For the 

missing data that are completely at random (MCAR), listwise deletion method 

would be employed (Schlomer, Bauman, & Card, 2010). For the missing at 

random (MAR) and not missing at random (NMAR) data, imputation based on 

linear regression would be used (Pedersen et al., 2017). Pairwise deletion method 

would be employed when the missing data would not be included in other 

operations of variables (Bennett, 2001).  

In addition, normality of the data was checked by the skewness and kurtosis. 

Data are considered to be normal distributed if skewness is between -2 to +2 and 

kurtosis is between -3 to +3 (Byrne, 2016; Hair, Black, Babin, & Anderson, 2009). 

Besides, both univariate outliers and multivariate outliers would be checked. 

Univariate outliers were checked visually by histogram with normality curve and 

statistically by standard score (Davidson & Tolich, 2001). Multivariate outliers 

were checked by Malalanobis distance. For cases with Malalanobis distance less 

than .001, multivariate outlier was detected and the case would be dropped 

(Tabachnick & Fidell, 2007). Furthermore, multi-collinearity would be checked 

by VIF. If the VIF value is less than 10, no multi-collinearity exists (Kline, 2005). 
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Method of Analysis 

 Descriptive statistics. In order to describe the sample and examine the 

socio-demographic characteristics of participants, descriptive statistics such as 

frequency, mean, and standard deviation were provided. 

Two-way analysis of variance (Two-way ANOVA). To better understand 

the lifestyle habits of Hong Kong adults, two-way analysis of variances was 

employed to examine the mean difference among different groups of people. 

Examinations across gender and the three categorical variables (age group, 

education level, and marital status) on each lifestyle parameters were conducted. 

Gender was categorized into male and female. Age group was categorized into 

aged 20-29, 30-39, 40-49, and 50-59. Educational level was categorized into 

primary and no schooling, lower and upper secondary, and sub-degree or above. 

Marital status was categorized into single, married, and divorce. 

Two-way ANOVA aimed at differentiating the mean difference in physical 

activity level, smoking behavior, and drinking behavior across gender and the 

three categorical groups. Physical activity was measured in MET-minutes per 

week. Smoking behavior was measured by smoking dependence (total score of 

CDS-12) and cigarette consumption per day. Drinking behavior was measured by 

alcohol dependence (total score of SADQ-C) and the frequency of alcohol 

79 
 



consumption per week. If a significant mean difference was found in the main 

effect or interaction effect of the independent variables, a post-hoc test would be 

carried out for further investigation. If the sample size of a specific group was less 

than 30, a non-parametric test would be conducted. 

Structural equation modeling. In the main study, data analysis was 

conducted by Statistical Package for Social Science (SPSS) version 23.0 with 

AMOS. To test the proposed model of health, as there were latent variables and 

observed variables, structural equation modeling (SEM) was used in this study. 

The SEM technique consists of the structural equations and the measurement 

model (Kline, 2005). The measurement model specifies how the latent variables 

are measured regarding the observed variables by using confirmatory factor 

analyses (CFA). There are two reasons why SEM is chosen: Firstly, behavior is 

inherently unobservable. For instance, alcohol dependence, smoking dependence, 

eating behavior, and self-rated health are not observable. However, these latent 

variables can be inferred. SEM includes of different indicators which help to 

define the latent variables (Kline, 2005). Secondly, SEM allows more than one set 

of regression equations to be tested simultaneously (Kline, 2005). Therefore, the 

relationship between different lifestyle parameters and self-rated physical health 

and mental health can be analyzed concurrently. 
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Before carrying out the SEM of the overall health model, exploratory 

factor analysis (EFA) and confirmatory factor analysis (CFA) were employed to 

test the validity of each scale. The total sample was split randomly into two 

subsamples: Sample 1 for EFA and Sample 2 for CFA. 

Exploratory factor analysis. Exploratory factor analysis (EFA) is a 

statistical technique used to identify the underlying relationship between a set of 

measured variables (Fabrigar & Wegener, 2012). First of all, sample 1 was used to 

perform the EFA on each individual scale to identify the underlying relationships 

between the measured variables and the dimensionality of the scales. For the EFA 

analysis, maximum likelihood analysis and promax rotation method were adopted. 

Maximum likelihood method was used as it allows the computation of a wide 

range of the goodness of fit indexes, statistical significance test of factor loadings, 

the correlations among constructs as well as the confidence intervals (MacCallum, 

Browne, & Sugawara, 1996). Besides, promax rotation method was chosen since 

it assumes the factors are correlated (Brown, 2009). 

To determine the number of factors to rotate, the scree test and the Kaiser’s 

criterion were used. For the scree test, factors with eigenvalues in the plot with 

sharp reduction and before they have tendency to level off were retained 
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(Osborne, 2014). For the Kaiser’s criterion, factors that had eigenvalues greater 

than 1 were retained. 

In the EFA, items with factors loading below .40 would be removed (Child, 

2006). Besides, items cross-loaded with other items would be further investigated. 

If the items were cross-loaded substantially (discrepancy between primary and 

secondary factor loading is less than .20), items would be removed (Osborne, 

2014). Besides, there should be at least three items per factor. 

Confirmatory factor analysis. Confirmatory factor analysis (CFA) is a 

statistical technique used to test whether the measured variables are consistent 

with the nature of the factor (Harrington, 2009). Sample 2 was used for the CFA 

analysis. CFA analyses were conducted using the Amos 23.0 with the maximum 

likelihood model. The sample size for conducting the CFA was based on the ratio 

of sample size to the number of freely estimated parameters, which was desirable 

to achieve a minimum of 5:1 (Bentler & Chou, 1987). The structural equations 

specify the causal relationships among latent variables, the causal effects and the 

amount of unexplained variance (Kline, 2005). 

 In the SEM, independent variables are called exogenous variables, while 

dependent variables are called endogenous variables (Schumacker & Lomax, 

2015). Observed variables can be quantified and measured directly, while 
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unobserved or latent variables cannot be measured directly. However, they can be 

inferred by the relationships with observed variables. 

Since latent variables cannot be observed directly, the unit of measurement 

and the origin of the variables are arbitrary (Schumacker & Lomax, 2015). The 

origin is assumed to have zero-mean. Besides, for the units of measurement, one 

of the coefficients of the latent variable is always fixed to value one in the 

measurement model (Schumacker & Lomax, 2015).  

Model fit was assessed using different fit indexes.The chi-square value 

“assesses the magnitude of discrepancy between the sample and fitted covariances 

matrices” (Hu & Bentler, 1999). An insiginificant result at .05 indicated a good fit 

of the model (Barrett, 2007). However, the model is always rejected when the 

samples are large (Bentler & Bonnet, 1980). Since chi-sqaure statistic is sensitive 

to sample size, the relative chi-square (chi-square/df) was suggested to minimize 

the sample size effect (Wheaton, Muthen, Alwin, & Summers, 1977). There is no 

consensus on the cut-off point for the value of chi-square/df (Hooper, Coughlan, 

& Mullen, 2008). The suggested value ranged from 2.00 (Tabachnick & Fidell, 

2007) to 5.00 (Wheaton et al., 1977). A conservative cut-off point of 2.00 for the 

chi-square/df was used in the present study. 
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The comparative fit index (CFI) is an incremental fit index. The index 

based on the comparison of the covariance of sample with the null model, and CFI 

assumes all latent variables are uncorrelated in the model (Bentler, 1990, 1992). 

The value of CFI ranges from 0.00 to 1.00. The CFI > .95 indicates a good fit of 

the model and this criterion was used in the present study (Hu & Bentler, 1999). 

The root mean square error approximation (RMSEA) measures the 

absolute fit of the model (Byrne, 2016). RMSEA is based on the non-centrality 

parameter. Hu and Bentler (1999) stated that the RMSEA of less than .05 

indicated a good fit of the model, and that between .05 to .08 indicated a fair fit of 

the model. In the present study, the value of .08 or less was used as the cut-off 

point for RMSEA. 

The root mean square residual (RMR) and the standardized root mean 

square residual (SRMR) are calculated from the square root of the disparity 

between the residual of the observed covariance and fitted covariance (Hooper et 

al., 2008). Since the RMR may not be suitable for scaling with varying levels of 

items, SRMR is suggested for an absolute measure of fit. The SRMR value of less 

than .08 is considered a good fit (Schreiber, Stage, King, Nora, & Barlow, 2006), 

and this criterion was used in the present study. 
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The goodness-of-fit statistics (GFI) and the adjusted goodness-of-fit 

statistics (AGFI) measure the proportion of variance that is accounted for from the 

measured covariance of the sample (Tabachnick & Fidell, 2007). AGFI adjusts the 

GFI based upon degrees of freedom, with more saturated models reducing fit. The 

acceptable values for GFI and AGFI are .90 or above (Tabachnick & Fidell, 2007), 

and this criterion was used in the present study. 

Model specification. In the model specification of the structural equation 

modeling, there is a two-step procedure to test the theoretical relationships among 

the latent variables (Anderson & Gerbing, 1988). First of all, each individual 

measurement model and the overall measurement model were tested by using 

confirmatory factor analyses. Next, a structural model was constructed to test the 

proposed relationships among variables. 

Measurement model. A measurement model is part of the SEM that examines 

the relationship between the latent variables and the observed items (Kline, 2005). 

Before the interpretation of the structural model, it must be established that all 

individual measurement models are fit. A series of confirmatory factor analysis by 

AMOS 23.0 was conducted to examine the psychometric properties of the 

individual measurement model. In the proposed model, five individual 

measurement models were tested including eating behavior (EAT), smoking 
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dependence (SMOKE), alcohol dependence (DRINK), physical health 

(PHYSICAL) and mental health (MENTAL). 

Variable EAT that assesses eating behavior was measured by the Chinese 

version of TFEQ-R18. There were three factors in the original TFEQ-R18, which 

are uncontrolled eating (UE), emotional eating (EE), and cognitive restraint (CR). 

Nine items were assigned to UE, six items to CR, and three items to EE (Table 

3.3). Figure 3.1 shows the measurement model of EAT based on TFEQ-R18. 
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Table 3.3 

Latent Variables and Indicators of EAT Based on TFEQ-R18 

Latent Variable Name Variable Code Item Number 

Uncontrolled Eating (UE) UE1 B1 

 
UE2 B4 

 
UE3 B5 

 
UE4 B7 

 
UE5 B8 

 
UE6 B9 

 
UE7 B13 

 
UE8 B14 

 
UE9 B17 

Cognitive Restraint (CR) CR1 B2 

 
CR2 B11 

 
CR3 B12 

 
CR4 B15 

 
CR5 B16 

 
CR6 B18 

Emotional Eating (EE) EE1 B3 

 
EE2 B6 

 
EE3 B10 

      

 

 

 

87 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1 Proposed measurement model of EAT based on TFEQ-R18. 
Note: UE= Uncontrolled Eating; CR= Cognitive Restraint; EE=Emotional Eating; 
EAT=Eating Behavior 
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Variable DRINK that assesses alcohol dependence was measured by the 

Chinese version of SADQ-C. There five factors of the original SADQ-C included 

physical withdrawal (PW), affective withdrawal (AW), withdrawal relief drinking 

(WR), alcohol consumption (AL), and rapidity of reinstatement (RR). Four items 

were assigned to PW, four items to AW, four items to WR, four items to AL, and 

four items to RR (Table 3.4). Figure 3.2 shows the measurement model of DRINK 

based on SADQ-C. 
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Table 3.4 

Latent Variables and Indicators of DRINK Based SADQ-C 

Latent Variable Name Variable Code Item Number 

Physical withdrawal (PW) PW1 C1 

 
PW2 C2 

 
PW3 C3 

 
PW4 C4 

Affective withdrawal (AW) AW1 C5 

 
AW2 C6 

 
AW3 C7 

 
AW4 C8 

Withdrawal relief drinking (WR) WR1 C9 

 
WR2 C10 

 
WR3 C11 

 
WR4 C12 

Alcohol consumption (AC) AC1 C13 

 AC2 C14 

 AC3 C15 

 AC4 C16 

Rapidity of reinstatement (RR) RR1 C17 

 RR2 C18 

 RR3 C19 

 RR4 C20 
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Figure 3.2 Proposed measurement model of DRINK based on SADQ-C. 
Note: PW= Physical Withdrawal; AW= Affective Withdrawal; WR=Withdrawal 
Relief Drinking; AC=Alcohol Consumption; RR=Rapidity of Reinstatement; 
DRINK=Drinking Behavior 
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Variable SMOKE was measured by the Chinese version of CDS-12. The 

original version of CDS-12 is a uni-dimensional scale (Table 3.5). Figure 3.3 

shows the measurement model of SMOKE based on CDS-12. 

Table 3.5 

Latent Variables and Indicators of SMOKE Based on CDS-12 

Latent Variable Name Variable Code Item Number 

Smoking Behavior (SMOKE) SM1 D1 

 
SM2 D2 

 
SM3 D3 

 
SM4 D4 

 
SM5 D5 

 
SM6 D6 

 
SM7 D7 

 
SM8 D8 

 
SM9 D9 

 
SM10 D10 

 
SM11 D11 

 
SM12 D12 
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Figure 3.3 Proposed measurement model of SMOKE based on CDS-12. 
Note: SMOKE= Smoking Behavior 
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Variable HEALTH that assesses self-rated health status was measured by the 

Chinese version of SF-36v2. In total, there are eight factors belonging to physical 

health construct (PHYSICAL) and mental health construct (MENTAL) of the 

original SF-36v2. Four factors, including physical functioning (PF), role-physical 

(RP), general health perception (GH), and bodily pain (BP), belong to 

PHYSICAL (Table 3.6). Figure 3.4 shows the proposed measurement model of 

PHYSICAL based on SF-36v2. 
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Table 3.6 

Latent Variables and Indicators of PHYSICAL Based on SF-36v2 

Factor Name Variable Code Item Number 

Physical functioning (PF) PF1 H3 

 
PF2 H4 

 
PF3 H5 

 
PF4 H6 

 PF5 H7 

 PF6 H8 

 PF7 H9 

 PF8 H10 

 PF9 H11 

 PF10 H12 

Role-physical (RP) RP1 H13 

 
RP2 H14 

 
RP3 H15 

 
RP4 H16 

Bodily pain (BP) BP1 H21 

 
BP2 H22 

General health perception (GH) GH1 H1 

 GH2 H33 

 GH3 H34 

 GH4 H35 

 GH5 H36 
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Figure 3.4 Proposed measurement model of PHYSICAL based on SF-36v2. 
Note: PF= Physical functioning; RP= Role-physical; GH= General health 
perception; BP= Bodily pain; PHYSICAL= Physical health 
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Another four factors, including role-emotional (RE), vitality (VT), social 

functioning (SF), and mental health perception (MH), belong to MENTAL (Table 

3.7). Figure 3.5 shows the measurement model of MENTAL based on SF-36v2. 

 

Table 3.7 

Latent Variables and Indicators of MENTAL Based on SF-36v2 

Factor Name Variable Code Item Number 

Role-emotional (RE) RE1 H17 

 RE2 H18 

 RE3 H19 

Social functioning (SF) SF1 H20 

 SF2 H32 

Vitality (VT) VT1 H23 

 VT2 H27 

 VT3 H29 

 VT4 H31 

Mental health perception (MH) MH1 H24 

 MH2 H25 

 MH3 H26 

 MH4 H28 

 MH5 H30 
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Figure 3.5 Proposed measurement model of MENTAL based on SF-36v2. 
Note: RE = Role-emotional; VT = Vitality; SF = Social functioning; MH = Mental 
health perception; MENTAL= Mental health 
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The overall measurement model consisted of all the constructs of the lifestyle 

parameters and the self-rated physical health and mental health status. An overall 

health model for all the participants was constructed to examine the relationship 

between lifestyle behavior and self-rated health. Eating behavior, physical activity 

level, cigarette dependence, alcohol dependence, physical health and mental 

health were included in the model. The four lifestyle parameters, eating behavior, 

physical activity level, cigarette dependence and alcohol dependence were the 

dependent variables, whereas self-rated physical health and mental health were 

the independent variables. For participants who were non-smokers, “0” was input 

for the items of SMOKE. For participants who were non-drinkers, “0” was input 

for the items of DRINK. 

The overall measurement model was estimated, and goodness-of-fit was 

tested. Model fit was assessed by relative chi square statistics, GFI, AGFI, CFI, 

RMSEA, and SRMR. In case the model was poorly fit, modifications would be 

made and an alternative model would be formed. 

Structural model. The structural model was proposed to test the relationship 

between lifestyle parameters and self-rated health. For the overall structural health 

model, the relationships of eating behavior, physical activity level, cigarette 

dependence and alcohol dependence on both physical health and mental health 
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were proposed. Self-rated health was categorized into physical health and mental 

health. The health model was to be conducted to answer the research questions #1 

“What is the relationship between physical activity and health status among adults 

in Hong Kong?” , #2 “What is the relationship between eating behaviors and 

health status among adults in Hong Kong?”, # 3 “What is the relationship between 

smoking behavior and health status among adult in Hong Kong?”, and #4 “What 

is the relationship between drinking behavior and health status among adult in 

Hong Kong?”. 
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Figure 3.6 Proposed structural model.  
Note: PAL = Physical activity level; EAT = Eating behavior; DRINK = Alcohol 
dependence; SMOKE = Cigarette dependence; PHYSICAL = Physical health; 
MENTAL= Mental health; HEALTH = Self-rated health 
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Regression analysis. To better understand the magnitude of the impact of the 

independent lifestyle parameters on health, multiple regression models were 

constructed to examine the effect of different lifestyle parameters on self-rated 

health. Physical activity level, eating behavior, drinking behavior and smoking 

behavior were the independent variables, health was the dependent variable. 

Physical activity level (PAL) was measured by MET-hours per week, drinking 

behavior (DRIDAY) was measured by number of drinking day per week, and 

smoking behavior (CIGCON) was measured by cigarette consumption per day. 

There were three questions that ask about eating behavior: (1) number of days eats 

snacks per week (SNACK), (2) number of days has breakfast per week 

(BREAKFAST), and (3) number of days has three regular meals per week 

(MEAL). Health (HEALTHSC) was measured by the total score of the SF-36v2. 

First of all, a baseline model (Model 1) was constructed: 

Model 1:  

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻1 = 𝛽𝛽1,1𝑃𝑃𝐻𝐻𝐻𝐻 + 𝛽𝛽2,1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝐷𝐷 + 𝛽𝛽3,1𝐻𝐻𝐷𝐷𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶 + 𝛽𝛽4,1𝐻𝐻𝐶𝐶𝐻𝐻𝐻𝐻𝑆𝑆

+ 𝛽𝛽5,1𝐵𝐵𝐷𝐷𝐻𝐻𝐻𝐻𝑆𝑆𝐵𝐵𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽6,1𝑀𝑀𝐻𝐻𝐻𝐻𝐻𝐻 + 𝑒𝑒1 

Where 𝛽𝛽 is the coefficient of variables, and 𝑒𝑒 is the error term. 
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Models 1a, 1b, and 1c were constructed for the group of people aged 20-39, 40-59 

and the overall population respectively. 

Besides, in order to examine the rate of change by each lifestyle parameters 

on health, Model 2-4 were constructed for the overall population: 

Model 2:  

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻2 = 𝛽𝛽1,2𝑃𝑃𝐻𝐻𝐻𝐻 + 𝛽𝛽2,2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝐷𝐷 + 𝛽𝛽3,2𝐻𝐻𝐷𝐷𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶 + 𝛽𝛽4,2𝐻𝐻𝐶𝐶𝐻𝐻𝐻𝐻𝑆𝑆

+ 𝛽𝛽5,2𝐵𝐵𝐷𝐷𝐻𝐻𝐻𝐻𝑆𝑆𝐵𝐵𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽6,2𝑀𝑀𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽7,2𝑃𝑃𝐻𝐻𝐻𝐻2 + 𝑒𝑒2 

Where 𝛽𝛽 is the coefficient of variables, and 𝑒𝑒 is the error term. 

Model 3: 

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻3 = 𝛽𝛽1,3𝑃𝑃𝐻𝐻𝐻𝐻 + 𝛽𝛽2,3𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝐷𝐷 + 𝛽𝛽3,3𝐻𝐻𝐷𝐷𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶 + 𝛽𝛽4,3𝐻𝐻𝐶𝐶𝐻𝐻𝐻𝐻𝑆𝑆

+ 𝛽𝛽5,3𝐵𝐵𝐷𝐷𝐻𝐻𝐻𝐻𝑆𝑆𝐵𝐵𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽6,3𝑀𝑀𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽8,3𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝐷𝐷2 + 𝑒𝑒3 

Where 𝛽𝛽 is the coefficient of variables, and 𝑒𝑒 is the error term. 

Model 4:  

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻4 = 𝛽𝛽1,4𝑃𝑃𝐻𝐻𝐻𝐻 + 𝛽𝛽2,4𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐻𝐻𝐷𝐷 + 𝛽𝛽3,4𝐻𝐻𝐷𝐷𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶 + 𝛽𝛽4,4𝐻𝐻𝐶𝐶𝐻𝐻𝐻𝐻𝑆𝑆

+ 𝛽𝛽5,4𝐵𝐵𝐷𝐷𝐻𝐻𝐻𝐻𝑆𝑆𝐵𝐵𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽6,4𝑀𝑀𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛽𝛽9,4𝐻𝐻𝐷𝐷𝐶𝐶𝐻𝐻𝐶𝐶𝐶𝐶2 + 𝑒𝑒4 

Where 𝛽𝛽 is the coefficient of variables, and 𝑒𝑒 is the error term. 
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CHAPTER 4 

RESULTS 

This chapter presents the results of this study under the following sections: (1) 

pilot study and (2) main study. 

Pilot Study 

Translation of questionnaire 

Since the Chinese version of the Three-Factor Eating Questionnaire- Revised 

18-item version (TFEQ-R18), the Severity of Alcohol Dependence Questionnaire 

for Community (SADQ-C) and the Cigarette Dependence Scale (CDS-12) were 

not available, it was necessary to translate the three scales into Chinese before the 

main study was carried out. The forward-backward translation method (De Groot 

et al., 1994) was employed in the translation process. Once the English version 

was translated into Chinese and checked by the expert panel, reliability and 

validity tests of the translated scales were carried out for the validation process.  

Participants. A total of 247 (female = 69, male = 178) adults aged 20 to 59 

(M = 35.22, SD = 10.17) from one listed company and one medium-sized 

company participated in the study. Both companies have branches located at all 

the 18 districts in Hong Kong. A self-administered questionnaire was presented to 

the participants for the pre-test and the same questionnaire was given to them 
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one-week later for the post-test. Eighty-four participants (female = 25; male = 59) 

were aged 20-29, sixty-two (female = 17; male = 45) participants were aged 

between 30 to 39; sixty-four (female = 16; male = 48) participants were aged 

between 40 to 49; and twenty-six (female = 4; male = 22) were aged 50 to 59 

(Table 4.1). 

Table 4.1 

Demographic Information of Participants of the Pilot Study (N=247) 

 Category  n % 

Gender 

  

 

Male 178 72.1% 

 

Female 69 27.9% 

Age Groups 

  

 

20-29 84 34.0% 

 

30-39 62 25.1% 

 

40-49 64 25.9% 

 

50-59 26 10.5% 

 

Missing 11 4.45% 
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Among the 247 participants, one hundred and forty-nine (60%) participants 

were smokers and ninety-eight (40%) of them were non-smokers. Besides, one 

hundred and fourteen (46%) of them were drinkers and one hundred and 

thirty-three (54%) of them were non-drinkers (Table 4.2). 

Table 4.2 

Smoking and Drinking Habit of Participants of the Pilot Study (N=247) 

 Category n % 

Smoking Habit 
  

 
Smokers 149 60.3% 

 
Non-Smokers 98 39.7% 

Drinking Habit 
  

 
Drinkers 114 46.2% 

 
Non-Drinkers 133 53.9% 

 

Reliability. Reliability tests of the Chinese version of TFEQ-R18, SADQ-C 

and CDS-12 were examined by test-retest reliability and internal consistency 

reliability. In the test-retest reliability analysis, the reliability of scale was 

evaluated by correlation in one-week interval. The intra-class correlation (ICC) of 

the Chinese version of TFEQ-R18, SADQ-C and CDS-12 were .91, .95 and .95 
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respectively, which passed the acceptable level as ICC were greater than .70 

(Portney & Watkins, 2015). The ICC results indicated that all the three scales had 

good test-retest reliability.  

For the internal consistency reliability, Cronbach’s alpha was computed for 

each scale. The Cronbach’s alphas of the Chinese version of TFEQ-R18, SADQ-C 

and CDS-12 were .72, .88 and .87 respectively, which were greater than the 

acceptable value of .70 (Tay & Jebb, 2017). This indicated all the three scales had 

good internal consistency reliability. 

Validity. Concurrent validity of the three scales was tested. For the Chinese 

version of TFEQ-R18, the correlation between the scores of the TFEQ-R18 and 

body mass index (weight criterion) was examined (Karlsson et al., 2000). The 

correlation coefficient between the scores of the TFEQ-R18 and body mass index 

was .52 (p < .05), which indicated a significant positive relation between the score 

of the Chinese version of TFEQ-R18 and weight criterion. 

For the SADQ-C, the correlation between the total scores of the Chinese 

version of SADQ-C and alcohol consumption (behavioral criterion) was examined 

(Stockwell et al., 1994). The correlation coefficient between scores of the 

SADQ-C and the frequency of alcohol consumption in the last seven days was .68  
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(p < .05), which indicated a significant positive relation between the score of the 

Chinese version of SADQ-C and the behavioral criterion.  

For the Chinese version of CDS-12, the correlation between the total scores of 

the CDS-12 and cigarette consumption per day (behavioral criterion) was 

examined (Etter et al., 2003). The correlation coefficient between the score of 

CDS-12 and the cigarette consumption per day (behavior criterion) was .74 (p 

< .05), which indicated a significant positive relation between the Chinese version 

of CDS-12 and the behavioral criterion. As a result, the Chinese version of 

TFEQ-R18, the SADQ-C and the CDS-12 were confirmed to have a good 

concurrent validity. 

Feasibility Test 

Before carrying out the main study, a feasibility test was conducted to assess 

the administration of the questionnaire that was utilized in the main study. The 

aim of the test was to assess the understandability of the language, the time the 

participants required to complete the questionnaire, and whether the questions 

were defined similarly and the vocabulary level is appropriate. The pilot test was 

performed on twenty Hong Kong adults aged 20 to 59 (n = 20), who were neither 

pregnant women nor people with disabilities. 
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The feasibility test took place at the food courts of two shopping malls, one 

in Mong Kok and the other in Kowloon Tong. Purposive convenience sampling 

was used and the target population was Hong Kong adults aged 20 to 59. A 

self-administered questionnaire was distributed to the participants. Twenty 

participants (8 male and 12 female) spent 8 to 17 minutes to complete the 

questionnaire. Participants stated that the questions were defined similarly and the 

vocabulary level was appropriate. Besides, none of the participants revealed that 

they had difficulty in understanding the questions or answering the questions. 

Summary 

In the pilot study, the reliability (i.e. test-retest and internal consistency) and 

validity (i.e. concurrent validity) of the Chinese version of the TFEQ-R18, the 

SADQ-C and the CDS-12 were examined, and the study yielded satisfactory 

results of both the reliability and validity. Besides, the feasibility test confirmed 

the operation and administration feasibility of the whole questionnaire. 

Main Study 

Data Screening 

A total of 1,322 samples were collected. After inputting all the raw data, 

missing data were recorded on the questions of education level and marital status. 

Skewness and kurtosis of the variables were examined to check the normality of 
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the data. The skewnesses of the variables were between -.84 to 1.53 and the 

kurtosis of the variables were between -.84 to 2.51. According to Byrne (2016), 

and Hair et al. (2009), data were considered to be normal if the skewness is 

between -2 to +2 and kurtosis is between -3 to +3. Therefore, the normality of the 

data for all the variables is confirmed. Besides, univariate outlier and multivariate 

outlier were checked. Univariate outliers were checked visually by histogram with 

normality curve and statistically by standard score (Davidson & Tolich, 2001). 

Multivariate outliers were checked by Malalanobis distance. For cases with 

Malalanobis distance less than .001, multivariate outlier was detected and the case 

would be dropped (Tabachnick & Fidell, 2007). Outliers were observed for 

forty-five of the samples, and all of them were removed. In addition, the VIF 

values of the variables were smaller than 10, which showed that no 

multi-collinearity existed among the variables (Kline, 2005). Finally, a total of 

1,277 samples were retained for the data analysis. 

Participants 

Participants (N = 1,277) for the main study included males (n = 632) and 

females (n = 645). The participants were local adults aged 20 to 59. People with 

disabilities and pregnant women were excluded. Data were collected at the  
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entrants and exits of the shopping malls and at the MTR stations in the 18 districts 

by purposive convenience sampling. 

Data were collected from the 18 districts. 76 samples were collected from 

Tuen Mun; 75 samples were collected from each of the districts, Eastern and Yuen 

Long; 74 samples were collected from Kwai Tsing; 73 samples were collected 

from each of the districts,Central and Western; 72 samples were collected from 

each of the districts, Wan Chai and Kowloon City; 71 samples were collected 

from each of the districts, North, Yau Tsim Mong, Sham Shui Po, Kwun Tong, and 

Southern; 69 samples were collected from each of the districts, Sai Kung and 

Tsuen Wan; 68 samples were collected from Wong Tai Sin; 67 samples were 

collected from Taipo; and 66 samples were collected from each of the districts, 

Shatin and Islands.  

Statistical Analysis 

Descriptive statistics. There were a total of 1,277 participants including 632 

male and 645 female. The participants were age from 20-59. A total of 263 

(female = 137; male = 126) participants aged between 20 and 29; 364 (female = 

182; male = 182) participants aged between 30 and 39; 372 (female = 188; male = 

184) participants aged between 40 and 49; and 278 (female = 138; male = 140)  
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participants aged between 50 and 59. Among the participants, 392 were single, 

613 were married and 18 were divorce.  

For the education level, 10 participants had no schooling; 31 participants 

received primary education; 151 received lower secondary education; 339 

received upper secondary education; 99 attained a tertiary diploma or a 

sub-degree level; 164, 14, and 8 participants attained a bachelor’s degree, master’s 

degree, and doctoral degree level respectively (Table 4.3). 

Table 4.3 

Demographic Information of Participants in the Main Study (N=1,277) 

Category   n % 

Gender 
  

 
Male 632 49.5% 

 
Female 645 50.5% 

Age Group 
  

 
20-29 263 20.6% 

 
30-39 364 28.5% 

 
40-49 372 29.1% 

 
50-59 278 21.8% 

Marital Status 
  

 
Single 392 30.7% 

 
Married 613 48.0% 

 
Divorce 18 1.40% 

 
Missing 254 19.9% 
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Category n % 

Education Level 
  

 
No Schooling 10 0.78% 

 
Primary 31 2.43% 

 
Lower Secondary 151 11.8% 

 
Upper Secondary 339 26.6% 

 
Diploma or Sub-degree 99 7.75% 

 
Bachelor’s Degree 164 12.8% 

 
Master’s Degree 14 1.10% 

 
Doctoral Degree 8 0.63% 

 
Missing 461 36.1% 

 

For the physical activity behavior, participants were categorized into three 

groups: inactive, minimally active, and HEPA active. According to the 

International Consensus Group (1998), when the summation of vigorous-intensity 

physical activity, moderate-intensity physical activity and walking are calculated, 

individuals who do not achieve 600 MET-minutes per week are classified as 

inactive; individuals who achieve 600 to 3000 MET-minutes per week are 

minimally active; individuals who achieve at least 3000 MET-minutes per week 

are HEPA active. Among the participants, 523 (female = 290. male = 233) of them 

were inactive, 660 (female = 315, male = 345) were minimally active, and 94 

(female = 40, male = 54) were HEPA active (Table 4.4). 
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 For the drinking habit, 491 (38%) participants were drinkers, and 786 (62%) 

were non-drinkers. A total of 162 drinkers were female and 329 drinkers were 

male. Based on the Severity of Alcohol Dependence Questionnaire for 

Community, the alcohol dependence scores for female and male drinkers were 

29.95 (SD = 11.76) and 21.23 (SD = 10.55) respectively. The drinking frequency 

for female drinkers and male drinkers were 1.66 (SD = .82) and 1.37 (SD = .89) 

days per week respectively.  

 For the smoking habit, 280 (22%) of them were current smokers and 997 

(78%) were non-smokers. A total of 89 smokers were female and 191 smokers 

were male. Based on the Cigarette Dependence Scale, the cigarette dependence of 

female and male smokers were 26.31 (SD = 5.57) and 35.45 (SD = 6.97) 

respectively. The daily cigarette consumption for female and male smokers were 

12.2 (SD = 10.05) and 13.22 (SD = 11.85) respectively. 
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Table 4.4 

Physical Activity, Drinking, and Smoking Habit of the Participants of the Main 

Study (N=1,277) 

Category Male Female Total 

Physical activity     

 
Inactive 233 (36.9%) 290 (45.0%) 523 (41.0%) 

 
Minimally active 345 (54.6%) 315 (49.8%) 662 (51.8%) 

 
HEPA active 54 (8.5%) 40 (6.3%) 92 (7.2%) 

Drinking habit   
 

 
Drinkers 329 (52.1%) 162 (25.1%) 491 (38.5%) 

 
Non-drinkers 303 (47.9%) 483 (74.9%) 786 (61.6%) 

Smoking habit   
 

 
Smokers 191 (30.2%) 89 (13.8%) 280 (21.9%) 

 
Non-smokers 441 (69.8%) 556 (86.2%) 997 (78.1%) 

 

Two-way analysis of variance (Two-way ANOVA). Two-way ANOVA 

was employed to examine the influence across gender and the three categorical 

variables (age group, education level, and marital status) on each of the lifestyle 

parameters. 

Lifestyle parameters across gender and age group. Lifestyle parameters 

including physical activity level, cigarette dependence, cigarette consumption, 

alcohol dependence, and drinking frequency were examined across gender and 

age group. 
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Physical activity. For the gender and age group on physical activity level, 

a significant mean difference (F = 5.92, p < .05) was found between male and 

female. The interaction effect (F = .22, p = .88) and the main effect of age group 

(F = 1.71, p = .16) were not significant. The male gender (M = 1,201 MET-minute, 

SD = 1,110 MET-minute) engaged in more physical activities than the female 

gender (M = 1,046 MET-minute, SD = 1,099 MET-minute). 

Independent-samples t-tests were conducted to compare the gender 

difference between the four age groups. There were no significant gender 

differences in the physical activity level in all the four age groups of 20-29 (t = 

1.35(261), p = .18), 30-39 (t = 1.76(362), p = .08), 40-49 (t = 1.34(370), p = .18), 

and 50-59 (t = .51(276), p = .61). 

 

Figure 4.1 MET-minute across gender and age group. 
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Cigarette dependence. For the gender and age group on cigarette dependence, 

a significant mean difference (F = 109.0, p < .05) was found between male and 

female. The interaction effect (F = .67, p = .57) and the main effect of age group 

(F = .79 p = .48) were not significant. The male smokers (M = 35.5, SD = 6.97) 

had higher score of cigarette dependence (Chinese version of CDS-12) than the 

female smoker (M = 26.3, SD = 5.57). 

Independent-samples t-tests were conducted to compare the gender 

difference between the four age groups. Significant gender differences were found 

in cigarette dependence in all four age groups of 20-29 (t = 4.61(53), p < .05), 

30-39 (t = 5.10(73), p < .05), 40-49 (t = 6.75(81), p < .05), and 50-59 (t = 

4.54(65), p < .05). 

 

Figure 4.2 Cigarette dependence across gender and age group. 
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Cigarette consumption. For the gender and age group on cigarette 

consumption, the interaction effect (F = .65, p = .58), the main effect of gender (F 

= 1.04, p = .31), and the main effect of age group (F = 1.19 , p = .31) were not 

significant. 

 

Figure 4.3 Cigarette consumption across gender and age Group. 
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Alcohol dependence. For the gender and age group on alcohol dependence, a 

significant mean difference (F = 64.4, p < .05) was found between male and 

female. The interaction effect (F = .51, p = .68) and the main effect of age group 

(F = .56 p = .64) were not significant. The female drinkers (M = 50.0, SD = 11.8) 

had higher alcohol dependence (total score of the Chinese version of SADQ-C) 

than the male drinkers (M = 41.2, SD = 10.5).  

Independent-samples t-tests were conducted to compare the gender 

difference between the four age groups. Significant gender differences were found 

in alcohol dependence in all four age groups of 20-29 (t = -3.63(93), p < .05), 

30-39 (t = -4.71(131), p < .05), 40-49 (t = -5.45(152), p < .05), and 50-59 (t = 

-2.66(107), p < .05). 

 

Figure 4.4 Alcohol dependence across gender and age group. 
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Drinking frequency. For the gender and age group on drinking frequency, a 

significant mean difference (F = 5.42, p < .05) was found between male and 

female. The interaction effect (F = 1.84, p = .141) and the main effect of age 

group (F = 1.81, p = .146) were not significant. The female drinkers (M = 1.66 

day, SD = .82) had higher drinking frequency per week than the male drinkers (M 

= 1.37 day, SD = .89 day). 

Independent-samples t-tests were conducted to compare the gender 

difference between the four age groups. Significant gender differences were found 

in alcohol dependence in two of the age groups of 40-49 (t = -2.04(56), p < .05), 

and 50-59 (t = -3.29(48), p < .05). No gender difference was found in the age 

group of 20-29 (t = -.71(43), p = .48), and 30-39 (t = .34(47), p = .73). 

 

Figure 4.5 Drinking frequency across gender and age group. 
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Lifestyle parameters across gender and education level. Lifestyle 

parameters included physical activity level, cigarette dependence, cigarette 

consumption, alcohol dependence, and drinking frequency were examined across 

gender and education level. 

Physical activity. For the gender and education level on physical activity 

level, a significant mean difference (F = 5.93, p < .05) was found between male 

and female. The interaction effect (F = .11, p = .33) and the main effect of 

education level (F = .37, p = .69) were not significant. The male gender (M = 

1,221 MET-minute, SD = 1,137 MET-minute) engaged in more physical activity 

than the female gender (M = 1,057 MET-minute, SD = 1,129 MET-minute). 

Independent-samples t-tests were conducted to compare the gender 

difference between different education levels. There were no gender difference in 

the physical activity level in primary or below (t = 2.02(39), p = .051), secondary 

(t = 1.23(488), p = .22), and post-secondary (t = 1.57(283), p = .25).  

 

121 
 



 

Figure 4.6 MET-minute across gender and education level. 
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Cigarette dependence. For the gender and education level on cigarette 

dependence, a significant mean difference (F = 25.9, p < .05) was found between 

male and female. The interaction effect (F = .023, p = .977) and the main effect of 

education level (F = .21 p = .814) were not significant. The male smokers (M = 

35.9, SD = 6.70) had higher cigarette dependence (score of the Chinese version of 

CDS-12) than the female smoker (M = 27.4, SD = 6.09). 

Independent-samples t-tests were conducted to compare the gender 

difference between the different education level groups. Significant gender 

differences in cigarette dependence were found in secondary (t = 5. 90(95), p 

< .05), and post-secondary (t = 4.67(52), p < .05). For the group of primary or 

below, Mann-Whitney U test was employed as the sample size was smaller than 

30. No significant difference (U = 6, p = .21, r = .40) in the cigarette dependence 

was found between male and female. 

 

Figure 4.7 Cigarette dependence across gender and education level. 
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Cigarette consumption. For the gender and education level on cigarette 

consumption, the interaction effect (F = .86, p = .42), the main effect of gender (F 

= .26, p = .61), and the main effect of education level (F = 1.58 , p = .21) were not 

significant. 

 

Figure 4.8 Cigarette consumption across gender and education level. 
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Alcohol dependence. For the gender and education level on alcohol 

dependence, a significant mean difference (F = 8.37, p < .05) was found between 

male and female. The interaction effect (F = .22, p = .81) and the main effect of 

education level (F = .11 p = .90) were not significant.  

Independent-samples t-tests were conducted to compare the gender 

difference between the different education level groups. Significant gender 

differences were found in the alcohol dependence in secondary (t = -4.80(187), p 

< .05), and post-secondary (t = -4.36(97), p < .05). For the group of primary or 

below, Mann-Whitney U test was employed as the sample size was smaller than 

30. No significant gender difference (U = 12, p = .31, r = .25) in the alcohol 

dependence was found in primary or below. 

 

Figure 4.9 Alcohol dependence across gender and education level. 
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Drinking frequency. For the gender and education level on drinking 

frequency, the main effect of gender (F = .51, p = .48), the main effect of 

education level (F = .051, p = .95) and the interaction effect (F = .52, p = .60) 

were not significant. 

 

Figure 4.10 Drinking frequency across gender and education level. 
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Lifestyle parameters across gender and marital status. Lifestyle parameters 

included physical activity level, cigarette dependence, cigarette consumption, 

alcohol dependence, and drinking frequency were examined across gender and 

marital status. 

Physical activity. For the gender and marital status on physical activity level, 

the interaction effect (F = .52, p = .60), the main effect of gender (F = 2.16, p 

= .14), and the main effect of marital status (F = .78, p = .46) were not significant. 

 

Figure 4.11 MET-minute across gender and marital status. 
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Cigarette dependence. For the gender and marital status on cigarette 

dependence, a significant mean difference (F = 18.0, p < .05) was found between 

male and female. The interaction effect (F = .45, p = .64) and the main effect of 

marital status (F = .40 p = .67) were not significant. The male smokers (M = 35.5, 

SD = 7.01) had higher cigarette dependence (score of CDS-12) than the female 

smokers (M = 26.4, SD = 5.53). 

Independent-samples t-tests were conducted to compare the gender 

difference between the three different marital status. Significant gender 

differences were found in the cigarette dependence in single (t = 6.59(74), p 

< .05), and married (t = 6.59(122), p < .05). For the group of divorce, 

Mann-Whitney U test was employed as the sample size was smaller than 30. No 

significant gender difference (U = 2.5, p = .33, r = .37) in the cigarette 

dependence was found in the group of divorce. 

 

Figure 4.12 Cigarette dependence across gender and marital status. 
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Cigarette consumption. For the gender and marital status on cigarette 

consumption, the interaction effect (F = .15, p = .86), the main effect of gender (F 

= 0.025, p = .87), and the main effect of marital status (F = .10, p = .90) were not 

significant. 

 

Figure 4.13 Cigarette consumption across gender and marital status. 
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Alcohol dependence. For the gender and marital status on alcohol 

dependence, a significant mean difference (F = 1.57, p < .05) was found between 

male and female, and different age group (F = 7.47, p < .05). The interaction 

effect (F = 2.33, p = .099) was not significant.  

Independent-samples t-tests were conducted to compare the gender 

difference between the three different marital statuses. Significant gender 

differences were found in the alcohol dependence in single (t = 6.59(74), p < .05), 

and married (t = 6.59(122), p < .05). For the group of divorce, Mann-Whitney U 

test was employed as the sample size was smaller than 30. No significant 

difference (U = .00, p = .13, r = .57) in the alcohol dependence was found 

between male and female. 

For the group mean difference among different marital status, Kruskal-Wallis 

Tests were employed. Significant mean difference (H(2)=10.4, p <.05) was found 

between single, married, and divorce. Dunn’s pairwise tests were performed for 

the three pairs of groups. There was strong evidence (p < .05, adjusted by 

Bonferroni correction) of a difference between the group single (Mdn = 39) and 

the group married (Mdn = 45).  
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Figure 4.14 Alcohol dependence across gender and marital status. 

 

 

 

 

 

 

 

 

 

 

 

 

131 
 



Drinking frequency. For the gender and marital status on drinking frequency, 

the main effect of gender (F = 0.61, p = .44), the main effect of marital status (F 

= .74, p = .48) and the interaction effect (F = .31, p = .73) were not significant. 

 

Figure 4.15 Drinking frequency across gender and marital status. 
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Exploratory factor analysis. Sample 1 (n=644) was used for the EFA on 

all the four scales: the Chinese version of TFEQ-R18, the Chinese version of 

CDS-12, the Chinese version of SADQ-C, and the Chinese version of SF-36v2. 

For the Chinese version of TFEQ-R18, after the re-examination of the low 

factor loadings and cross-loading problem, a total of six problematic items were 

deleted. Two items were removed because of factor loading < .4, four items were 

removed as substantial cross-loading were observed. Results showed that three 

factors were retained and accounted for 54.2% of the total variance.  

Items were retained in the same factor of the original TFEQ-R18 proposed 

by Karlsson et al., (2000), the three factors were uncontrolled eating (UE), 

cognitive restraint (CR), and emotional eating (EE). Five items were retained in 

UE, four items in CR, and three items in EE. The alpha coefficients of UE, CR, 

and EE were .71, .65, and .80 respectively (Table 4.5).  

Table 4.5 

Alpha Coefficients of the Chinese version of TFEQ-R18 of Sample 1 (n=644) 

Sub-scale No. of items Cronbach’s alpha 

Uncontrolled eating (UE) 5 .71 

Cognitive restraint (CR) 4 .65 

Emotional eating (EE) 3 .80 

All items 12 .81 
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For the Chinese version of CDS-12, after the re-examination of the low 

factor loadings and cross-loading problem, four problematic items were deleted 

because substantial cross-loadings were observed. Results showed that two factors 

were retained and accounted for 73.2% of the total variance. 

Two factors, smoking behavior (SMB) and feeling of behavior (FEB) were 

observed, where three items belong SMB and five items belong to FEB. The alpha 

coefficients of SMB and FEB were .66 and .92 respectively (Table 4.6). 

Table 4.6 

Alpha Coefficients of the Chinese version of CDS-12 of Sample 1 (n=144) 

Sub-scale No. of items Cronbach’s alpha 

Smoking Behavior (SMB) 3 .66 

Feeling of Behavior (FEB) 5 .92 

All items 8 .89 

 

 

 

 

 

 

 

134 
 



For the Chinese version of SADQ-C, after the re-examination of the low 

factor loadings and cross-loading problem, one problematic item was deleted 

because of substantial cross-loading was observed. Results showed that two 

factors were retained and accounted for 55.5% of the total variance.  

Two factors, physical withdrawal (PW) and affective behavior (AB) were 

observed, where three items belong to PW and sixteen items belong to AB. The 

alpha coefficients of PW and AB were .85 and .93 respectively (Table 4.7). 

Table 4.7 

Alpha Coefficients of the Chinese version of SADQ-C of Sample 1 (n=252) 

Sub-scale No. of items Cronbach’s alpha 

Physical Withdrawal (PW) 3 .85 

Affective Behavior (AB) 16 .93 

All items 19 .94 
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For the Chinese version of SF-36v2, after the re-examination of low factor 

loadings and cross-loading problem, fifteen problematic items were deleted. Eight 

items were removed because of factor loading < .4, seven items were removed as 

substantial cross-loading were observed. Results showed that five factors were 

retained and accounted for 49.4% of the total variance. 

Items were retained in the same factor of the original SF-36v2 proposed by 

Ware (2000). The five factors included physical functioning (PF), role-physical 

(RP), general health (GH), role-emotional (RE) and mental health (MH). Seven 

items were retained in PF, four items in RP, four items in GH, three items in RE, 

and four items in MH. The alpha coefficients of PF, RP, GH, RE and MH 

were .73, .66, .62, .73 and .64 respectively (Table 4.8). 

Table 4.8 

Alpha Coefficients of the Chinese version of SF-36v2 of Sample 1 (n=644) 

Sub-scale No. of items Cronbach’s alpha 

Physical functioning (PF) 7 .73 

Role-physical (RP) 4 .66 

General health (GH) 4 .62 

Role-emotional (RE) 3 .73 

Mental health (MH) 3 .64 

All items 21 .60 
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Confirmatory factor analysis. After the EFA, sample 2 (n=633) was used 

for the CFA in order to identify the items of each individual measurement tools. 

CFA was employed to test how well the measured items represented the constructs. 

In the proposed model, eating behavior (EAT), cigarette dependence (SMOKE), 

alcohol dependence (DRINK), physical health (PHYSICAL) and mental health 

(MENTAL) were latent variables. Items in each sub-scale were inputted for 

analysis separately. 
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Eating behavior (EAT). In the EFA, a three-factor EAT model to measure 

eating behavior by the Chinese version of TFEQ-R18 was retained. Five items 

retained in Uncontrolled Eating, three items to Emotional Eating, and four items 

to Cognitive Restraint. Figure 4.16 shows the proposed measurement model of 

EAT after EFA. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 4.16 Proposed measurement model of EAT after EFA. 

Note. UE= Uncontrolled eating; CR= Cognitive restraint; EE=Emotional eating; 

EAT=Eating behavior 
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For the Uncontrolled eating (UE), the means of the items ranged from 1.40 

to 1.46; the standard deviation ranged from .54 to .62; the skewness ranged 

from .79 to 1.18; and the kurtosis ranged from -.37 to 1.30 (Table 4.9).  

Table 4.9 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of UE 

Variables M SD Skewness  Kurtosis 

UE2 1.40 .54 .97 .23 

UE4 1.43 .55 .83 -.37 

UE5 1.46 .56 .79 -.10 

UE6 1.45 .59 .93 -.14 

UE9 1.46 .62 1.18 1.30 

 

For the Cognitive Restraint (CR), the means of items ranged from 1.41 to 

1.47; the standard deviation ranged from .57 to .58; the skewnesss ranged 

from .79 to 1.27; and the kurtosis ranged from -.20 to 1.68 (Table 4.10). 

Table 4.10 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of CR  

Variables M SD Skewness  Kurtosis 

CR2 1.47 .57 .79 -.09 

CR3 1.41 .58 1.27 1.68 

CR4 1.44 .58 .89 -.20 

CR5 1.45 .57 .94 .77 
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For the Emotional Eating (EE), the means of items ranged from 1.38 to 

1.46; the standard deviation ranged from .56 to .58; the skewness ranged from .71 

to .86; and the kurtosis ranged from -.83 to .05 (Table 4.11). 

Table 4.11 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of EE  

Variables M SD Skewness  Kurtosis 

EE1 1.40 .58 .86 -.48 

EE2 1.42 .58 .71 -.83 

EE3 1.45 .56 .78 .05 

 

Table 4.12 shows the results of confirmatory factor analysis for UE. The 

overall fit of the model appeared to be poor (𝒳𝒳2(5) = 36.7, p < .05; 𝒳𝒳2/df = 7.33; 

GFI = .98; AGFI = .93; CFI = .92; SRMR = .04; RMSEA = .10). The CFI was 

below the cut-off point of .95. However, the GFI and AGFI passed the cut-off 

point of > .90. As a result, modification of model was carried out to improve the 

model fit.  

By looking at the modification index, B17 was removed. Alternative 

model was formed and showed a better fit (𝒳𝒳2(2) = 12.0, p < .05; 𝒳𝒳2/df = 6.00; 

GFI = .99; AGFI = .953; CFI = .97; SRMR = .033; RMSEA = .09). All the GFI, 

AGFI, CFI, and SRMR were within the desired level. However, the RMSEA was 
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higher than the fair level of less than .08. The RMSEA would be considered again 

at the next stage. 

 

Table 4.12 

Confirmatory Factor Analysis for UE 

  Proposed  Alternative  

Index Initial Model Final Analysis 

    (B17) 

Chi-square 36.7 12.0 

Df 5 2 

Chi-square/df 7.33 5.99 

P 0 0.003 

SRMR 0.04 0.03 

GFI 0.98 0.99 

AGFI 0.93 0.95 

CFI 0.92 0.97 

RMSEA 0.1 0.09 

ECVI (default) 0.09 0.04 

ECVI (saturated) 0.47 0.03 

ECVI (independence) 0.70 0.53 
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Table 4.13 shows the results of confirmatory factor analysis for CR. The 

overall fit of the model appeared to be satisfactory (𝒳𝒳2(2) = 20.2, p < .05; 𝒳𝒳2/df 

= 10.11; GFI = .98; AGFI = .96; CFI = .95; SRMR = .04; RMSEA = .12. The 

SRMR was within the accepted value of .08 and the GFI and AGFI passed the 

cut-off point of .90. The CFI was below the cut-off point of .95. However, the 

RMSEA was higher than the fair value of .08. The RMSEA would be taken into 

consideration again at the next stage. 
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Table 4.13 

Confirmatory Factor Analysis for CR 

  Proposed  

Index Initial Model 

    

Chi-square 20.2 

Df 2 

Chi-square/df 10.1 

P 0 

SRMR 0.04 

GFI 0.98 

AGFI 0.92 

CFI 0.95 

RMSEA 0.12 

ECVI (default) 0.06 

ECVI (saturated) 0.03 

ECVI (independence) 0.51 
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 After the examination of individual constructs, the overall measurement 

model of EAT was tested. Table 4.14 shows the results of confirmatory factor 

analysis for the overall measurement model of EAT. The overall fit of the model 

appeared to be below the satisfactory level (𝒳𝒳2(41) = 232.9, p < .05; 𝒳𝒳2/df = 

5.68; GFI = .94; AGFI = .90; CFI = .89; SRMR = .05; RMSEA = .09). The AGFI 

and CFI were lower than the cut-off point of .90 and .95 respectively. The CFI 

was also lower than the acceptable level .95. The RMSEA was higher than the 

desired value of .08. Only the SRMR passed the accepted value of .08. Therefore, 

the proposed model was rejected, and modification of model was recommended to 

improvement of model fit.  

By looking at the modification index, B12, and B17 were removed 

accordingly. The overall EAT model showed a better fit after those items were 

eliminated (𝒳𝒳2(24) = 73.8, p< .05; 𝒳𝒳2/df = 3.07; GFI = .97; AGFI = .97; CFI 

= .96; SRMR = .04; RMSEA = .06). All the GFI, AGFI and CFI were higher than 

the desired level. The SRMR and RMSEA were within the desired level of .08 or 

less. Therefore, an alternative model of EAT was formed. 
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Table 4.14 

Confirmatory Factor Analysis for EAT 

  Proposed    Alternative 

Index Initial Analysis 2nd Analysis Final Analysis 

    (B12) (B7) 

Chi-square 232.9 135.2 73.8 

Df 41 32 24 

Chi-square/df 5.68 4.23 3.07 

P 0 0 0 

SRMR 0.05 0.04 0.04 

GFI 0.94 0.96 0.97 

AGFI 0.90 0.93 0.95 

CFI 0.89 0.93 0.96 

RMSEA 0.09 0.07 0.06 

ECVI (default) 0.45 0.29 0.18 

ECVI (saturated) 0.21 0.17 0.14 

ECVI (independence) 2.98 2.46 2.25 
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Figure 4.17 Alternative model of EAT. 

Note. UE= Uncontrolled eating; CR= Cognitive restraint; EE=Emotional eating; 

EAT=Eating behavior 
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Table 4.15 

Standardized Coefficients and Standardized Errors of EAT 

Factor Item Std. Coeff. Std. Error 

UE B4 .45 .80 

 B8 .72 .49 

 B19 .65 .38 

EE B3 .83 .80 

 B6 .88 .49 

 B10 .63 .38 

CR B11 .47 .78 

 B15 .61 .62 

 B16 .50 .75 
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Alcohol dependence (DRINK). A two-factor DRINK model that assesses 

alcohol dependence was retained from the Chinese version of SADQ-C. Three 

items were assigned into physical withdrawal (PW), sixteen items to affective 

behavior (AB). Figure 4.17 shows the proposed measurement model of DRINK 

after EFA. 
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Figure 4.18 Proposed measurement model of DRINK after EFA. 

Note. PW = Physical Withdrawal; AB = Affective Behavior; DRINK=Alcohol 

Dependence. 
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For the Physical Withdrawal (PW), the means of items ranged from 2.15 to 

2.39; the standard deviation ranged from .94 to 1.07; the skewness ranged 

from .19 to .58; and the kurtosis ranged from -1.15 to -.46. (Table 4.16) 

Table 4.16 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of PW 

(n=239) 

Variables M SD Skewness Kurtosis 

C1 2.15 .94 .58 -.46 

C2 2.30 1.07 .30 -1.15 

C3 2.39 .96 .19 -.88 

 

For the Affective Behavior (AB), the means of items ranged from 1.99 to 

2.51; the standard deviation ranged from .82 to 1.01; the skewness ranged from 

-.14 to .61; and the kurtosis ranged from -1.04 to .89. (Table 4.17) 
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Table 4.17 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of AB 

(n=239) 

Variables M SD Skewness Kurtosis 

C4 2.51 .94 -.14 -.89 

C5 2.42 .93 .12 -.82 

C6 2.36 .97 .25 .89 

C7 2.36 1.00 .20 -1.02 

C8 2.28 1.01 .24 -1.04 

C9 2.06 .85 .43 -.44 

C10 2.03 .84 .47 -.40 

C11 2.15 .90 .29 -.78 

C12 2.19 .90 .31 -.71 

C13 2.21 .92 .26 -.80 

C14 2.14 .89 .45 -.48 

C15 2.16 .86 .47 -.32 

C16 2.08 .83 .61 .02 

C17 2.01 .83 .55 -.19 

C18 1.99 .87 .56 -.41 

C19 1.99 .82 .39 -.59 
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Table 4.18 shows the results of confirmatory factor analysis for AB. The 

overall fit of the model appeared to be poor (𝒳𝒳2(104) = 371.7, p < .05; 𝒳𝒳2/df = 

3.57; GFI = .84; AGFI = .79; CFI = .88; SRMR = .05; RMSEA = .10). The GFI, 

AGFI, CFI, and RMSEA were below the desired level. Only the SRMR was 

within the accepted value of .08 or less. Therefore, modification of model was 

needed.  

After considering the modification index, C4, C18, C6, C13, C16 and C12 

were removed accordingly. The model fit improved and the alternative model 

showed a better fit (𝒳𝒳2(35) = 86.5, p < .05; 𝒳𝒳2/df = 2.47; GFI = .94; AGFI = .90; 

CFI = .95; SRMR = .04; RMSEA = .08). The GFI, AGFI, CFI, RMSEA, and 

SRMR were within the desired level. Therefore, an alternative model of DRINK 

was formed. 
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Table 4.18 

Confirmatory Factor Analysis for AB 

  Proposed      

Index 

Initial 

Analysis 2nd Analysis 3rd Analysis 

 

4th analysis 

    (C4) (C18) (C6) 

Chi-square 371.7 316.1 256.6 208.5 

Df 104 90 77 65 

Chi-square/df 3.57 3.50 3.33 3.21 

P 0 0 0 0 

SRMR 0.05 0.05 0.05 0.05 

GFI 0.84 0.85 0.87 0.88 

AGFI 0.79 0.80 0.82 0.83 

CFI 0.88 0.89 0.91 0.92 

RMSEA 0.10 0.10 0.10 0.10 

ECVI (default) 1.83 1.58 1.31 1.09 

ECVI (saturated) 1.14 1.01 0.88 0.77 

ECVI (independence) 10.1 9.33 8.60 7.71 
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Index 5th Analysis 6th Analysis 

Final 

Analysis 

   (C13) (C16) (C12) 

Chi-square 16.0 112.1 86.5 

Df 54 44 35 

Chi-square/df 3.06 2.55 2.47 

P 0 0 0 

SRMR 0.04 0.04 0.04 

GFI 0.90 0.92 0.94 

AGFI 0.86 0.88 0.90 

CFI 0.93 0.95 0.95 

RMSEA 0.09 0.08 0.08 

ECVI (default) 0.90 0.66 0.53 

ECVI (saturated) 0.66 0.56 0.46 

ECVI (independence) 6.67 5.67 4.91 
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Table 4.19 shows the results of confirmatory factor analysis for DRINK. 

The overall fit of the model appeared to be poor (𝒳𝒳2(64) = 141.7, p< .05; 𝒳𝒳2/df 

= 2.22; GFI = .92; AGFI = .89; CFI = .95; SRMR = .05; RMSEA = .07). The 

AGFI was lower than the cut-off point of .90. The CFI was also slightly lower 

than the acceptable level .95. However, the GFI, SRMR and RMSEA were within 

the accepted value of .08 or less. Therefore, the proposed model was rejected, and 

modification of model was needed to improvement of model fit.  

By looking at the modification index, item C15 was removed. The 

alternative model of DRINK showed a better fit (𝒳𝒳2(53) = 107.5, p < .05; 𝒳𝒳2/df 

= 2.03; GFI = .93; AGFI = .90; CFI = .96; SRMR = .05; RMSEA = .07). All the 

GFI, AGFI and CFI were higher than the desired level. The SRMR and RMSEA 

were within the fair value of less than .08. Therefore, the alternative model of 

DRINK was formed. 
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Table 4.19 

Confirmatory Factor Analysis for DRINK 

  Proposed   

Index Initial Analysis Final Analysis 

    (C15) 

Chi-square 141.7 107.5 

Df 64 53 

Cmin/df 2.22 2.03 

P 0 0 

SRMR 0.05 0.047 

GFI 0.92 0.93 

AGFI 0.89 0.9 

CFI 0.95 0.96 

RMSEA 0.07 0.07 

ECVI (default) 0.82 0.66 

ECVI (saturated) 0.77 0.66 

ECVI (independence) 6.70 6.00 
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Figure 4.19 Alternative model of DRINK. 

Note. PW = Physical withdrawal; AB = Affective behavior; DRINK = Alcohol 

dependence. 
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Table 4.20 Standardized Coefficients, and Standardized Errors of DRINK 

Factor        Item Std. Coeff. Std. Errors 

PW           C1 .80 .36 

C2 .89 .23 

C3 .67 .56 

AB           C5 .73 .47 

C7 .70 .52 

C8 .66 .56 

C9 .77 .42 

C10 .72 .48 

C11 .71 .50 

C14 .70 .51 

C17 .72 .48 

C19 .63 .60 
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Cigarette dependence (SMOKE). A two-factor SMOKE model to assess 

cigarette dependence was retained from the Chinese version of CDS-12. Three 

items were retained into Smoking Behavior (SMB), five items to Feeling of 

Behavior (FEB). Figure 4.19 shows the proposed measurement model of SMOKE 

after EFA. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.20 Proposed measurement model of SMOKE after EFA. 

Note. SMB = Smoking behavior; FEB = Feeling of behavior; SMOKE= Cigarette 

dependence 
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For Smoking Behavior (SMB) the means of items ranged from 2.20 to 2.68; 

the standard deviation ranged from .70 to 1.07; the skewness ranged from -.13 

to .97; and the kurtosis ranged from -.53 to .87 (Table 4.21).  

Table 4.21 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of SMB 

(n=136) 

Variables M SD Skewness  Kurtosis 

D2 2.20 1.07 .97 .87 

D3 2.35 .78 -.13 -.53 

D4 2.68 .70 .12 -.39 

 

For Feeling of Behavior (FEB) the means of items ranged from 2.60 to 

2.93; the standard deviation ranged from .65 to .92; the skewness ranged from 

-.02 to .38; and the kurtosis ranged from -.85 to -.09 (Table 4.22).  

Table 4.22 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of FEB 

(n=136) 

Variables M SD Skewness  Kurtosis 

D6 2.81 .83 -.02 -.85 

D8 2.93 .83 .38 -.09 

D9 2.80 .92 .35 -.57 

D10 2.75 .76 .25 -.84 

D11 2.60 .65 .27 -.38 
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Table 4.23 shows the results of confirmatory factor analysis for Feeling of 

Behavior (FEB). The overall fit of the model appeared to be satisfactory (𝒳𝒳2(5) = 

5.31, p < .05; 𝒳𝒳2/df = 1.06; GFI = .98; AGFI = .95; CFI = 1.00; SRMR = .02; 

RMSEA = .02). All the GFI, AGFI, CFI, SRMR and RMSEA were within the 

desired level. No modification of model was needed. 

 

Table 4.23 

Confirmatory Factor Analysis for FEB 

  Proposed 

Index Initial Analysis 

Chi-square 5.30 

Df 5 

Chi-square/df 1.06 

P 0.38 

SRMR 0.02 

GFI 0.98 

AGFI 0.95 

CFI 1.00 

RMSEA 0.02 

ECVI (default) 0.19 

ECVI (saturated) 0.22 

ECVI (independence) 3.54 
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Table 4.24 shows the results of confirmatory factor analysis for SMOKE. 

The overall fit of the model appeared to be poor (𝒳𝒳2(19) = 35.1, p < .05; 𝒳𝒳2/df = 

1.85; GFI = .94; AGFI = .89; CFI = .98; SRMR = .03; RMSEA = .08). The GFI 

and CFI were within the desired level of .90 and .95. The SRMR and RMSEA 

were lower than the cut-off point of .08. However, the AGFI was slightly lower 

than the acceptable level of .90. Therefore, the proposed model was rejected, and 

modification of model was carried out to improvement of model fit.  

By looking at the modification index, D9 was removed. Then, the 

measurement model of SMOKE showed a better fit than the proposed model 

(𝒳𝒳2(13) = 14.1, p < .05; 𝒳𝒳2/df = 14.1; GFI = .97; AGFI = .94; CFI = 1.00; 

SRMR = .03; RMSEA = .03). All the GFI, AGFI and CFI were within the desired 

level. The SRMR and RMSEA were at the acceptable level of less than .08. 

Therefore, an alternative model of SMOKE was formed. 
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Table 4.24 

Confirmatory Factor Analysis for SMOKE 

  Proposed Alternative 

Index Initial Analysis Final Analysis 

    (D9) 

Chi-square 35.1 14.1 

Df 19 13 

Chi-square/df 1.85 1.09 

P 0.01 0.37 

SRMR 0.03 0.03 

GFI 0.94 0.97 

AGFI 0.89 0.94 

CFI 0.98 1.00 

RMSEA 0.08 0.03 

ECVI (default) 0.51 0.33 

ECVI (saturated) 0.53 0.42 

ECVI (independence) 5.66 4.28 
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Figure 4.21 Alternative model of SMOKE. 

Note. SMB = Smoking behavior; FEB = Feeling of behavior; SMOKE = Cigarette 

dependence 
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Table 4.25 

Standardized Coefficient and Standardized Errors of SMOKE 

Factor Item Std. Coeff. Std. Errors 

SMB D2 .55 .70 

 

D3 .81 .34 

 D4 .86 .27 

FEB D6 .89 .21 

 D8 .82 .32 

 D10 .81 .34 

 D11 .69 .53 
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Physical health (PHYSICAL). In the EFA, a five-factor HEALTH model 

that assess self-rated health was retained from the Chinese version of SF-36v2 

was retained. All the items retained belong to the same structure of the original 

SF-36v2 (Ware, 2000). For the physical health (PHYSICAL), seven items were 

retained into physical functioning (PF), four items to role-emotional (RE), and 

four items to general health (GH). Figure 4.22 shows the proposed measurement 

model of PHYSICAL after EFA. 
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Figure 4.22 Proposed measurement model of PHYSICAL after EFA. 

Note. PF= Physical functioning; RP= Role-physical; GH= General health; 

PHYSICAL= Physical health 
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For the Physical Functioning (PF), the means of items ranged from 2.38 to 

2.52; the standard deviation ranged from .55 to .66; the skewness ranged from 

-.82 to -.44; and the kurtosis ranged from -.90 to -.42. (Table 4.26) 

Table 4.26 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of PF 

(n=633) 

Variables M SD Skewness Kurtosis 

H3 2.52 .55 -.50 -.90 

H4 2.47 .62 -.74 -.44 

H5 2.42 .59 -.44 -.70 

H7 2.47 .59 -.58 -.61 

H8 2.46 .66 -.82 -.42 

H10 2.38 .62 -.50 -.64 

H11 2.49 .61 -.66 -.52 

 

Table 4.27 shows the results of confirmatory factor analysis for PF. The 

overall fit of the model appeared to be satisfactory (𝒳𝒳2(14) = 43.1, p < .05; 

𝒳𝒳2/df = 3.08; GFI = .98; AGFI = .96; CFI = .96; SRMR = .04; RMSEA = .06). 

All the GFI, AGFI, CFI, SRMR and RMSEA were within the desired level. No 

modification of model was needed. 
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Table 4.27 

Confirmatory Factor Analysis for PF 

  Proposed 

Index Initial Analysis 

Chi-square 43.1 

Df 14 

Chi-square/df 3.08 

P 0 

SRMR 0.04 

GFI 0.98 

AGFI 0.96 

CFI 0.96 

RMSEA 0.06 

ECVI (default) 0.11 

ECVI (saturated) 0.09 

ECVI (independence) 1.27 
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For the Role-physical (RP), the means of items ranged from 3.63 to 3.94; 

the standard deviation ranged from .81 to 1.03; the skewness ranged from -.65 to 

-.29; and the kurtosis ranged from -.62 to .68. (Table 4.28) 

Table 4.28 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of RP 

(n=633) 

Variable M SD Skewness Kurtosis 

H13 3.94 .98 -.65 -.34 

H14 3.63 1.03 -.49 -.62 

H15 3.63 .81 -.29 .68 

H16 3.88 .81 -.49 .38 

 

Table 4.29 shows the results of confirmatory factor analysis for RP. The 

overall fit of the model appeared to be satisfactory (𝒳𝒳2(2) = 14.7, p < .05; 𝒳𝒳2/df 

= 7.32; GFI = .99; AGFI = .95; CFI = .96; SRMR = .03; RMSEA = .10). All the 

GFI, AGFI, CFI, and SRMR were within the desired level. However, RMSEA was 

higher than the acceptable level of .08. The RMSEA would be considered again at 

the next stage. 
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Table 4.29 

Confirmatory Factor Analysis for RP 

  Proposed 

Index Initial Analysis 

Chi-square 14.7 

Df 2 

Chi-square/df 7.33 

P 0 

SRMR 0.03 

GFI 0.99 

AGFI 0.95 

CFI 0.96 

RMSEA 0.10 

ECVI (default) 0.05 

ECVI (saturated) 0.03 

ECVI (independence) 0.58 
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For the General Health (GH), the means of items ranged from 3.69 to 4.02; 

the standard deviation ranged from .88 to .97; the skewness ranged from -.81 to 

-.41; and the kurtosis ranged from -.41 to .71. (Table 4.30) 

Table 4.30 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of GH 

(n=633) 

Variable M SD Skewness Kurtosis 

H33 4.02 .88 -.81 .71 

H34 3.91 .89 -.45 -.41 

H35 3.69 .97 -.41 -.38 

H36 3.71 .95 -.42 -.30 

 

Table 4.31 shows the results of confirmatory factor analysis for GH. The 

overall fit of the model appeared to be satisfactory (𝒳𝒳2(2) = 9.84, p < .05; 𝒳𝒳2/df 

= 4.92; GFI = .99; AGFI = .96; CFI = .97; SRMR = .03; RMSEA = .08). All the 

GFI, AGFI, CFI, SRMR and RMSEA were within the desired level. No 

modification of model was needed. 
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Table 4.31 

Confirmatory Factor Analysis for GH 

  Proposed 

Index Initial Analysis 

Chi-square 9.8 

Df 2 

Chi-square/df 4.92 

P 0.007 

SRMR 0.03 

GFI 0.99 

AGFI 0.96 

CFI 0.97 

RMSEA 0.08 

ECVI (default) 0.04 

ECVI (saturated) 0.03 

ECVI (independence) 0.39 

 

 

 

 

 

 

 

 

 

173 
 



Table 4.32 shows the results of confirmatory factor analysis for the 

three-factor physical health (PHYSICAL). The overall fit of the model appeared 

to be satisfactory (𝒳𝒳2(87) = 132.9, p < .05; 𝒳𝒳2/df = 1.53; GFI = .97; AGFI = .96; 

CFI = .97; SRMR = .04; RMSEA = .03). All the GFI, AGFI, CFI, SRMR and 

RMSEA were within the desired level. No modification of model was needed. 

 

Table 4.32 

Confirmatory Factor Analysis for PHYSICAL 

  Proposed 

Index Initial Analysis 

Chi-square 132.9 

Df 87 

Chi-square/df 1.53 

P 0.001 

SRMR 0.04 

GFI 0.97 

AGFI 0.96 

CFI 0.97 

RMSEA 0.03 

ECVI (default) 0.32 

ECVI (saturated) 0.38 

ECVI (independence) 2.35 
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Figure 4.23 Alternative model of PHYSICAL. 

Note. PF= Physical functioning; RP= Role-physical; GH= General health; 

PHYSICAL= Physical health 
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Table 4.33 

Standardized Coefficients and Standardized Errors of PHYSICAL 

Factor Item Std. Coeff. Std. Errors 

PF H3 .62 .62 

 H4 .59 .65 

 H5 .49 .77 

 H7 .63 .60 

 H8 .50 .75 

 H10 .49 .76 

 H11 .57 .67 

RP H13 .75 .44 

 H14 .56 .68 

 H15 .49 .76 

 H16 .50 .75 

GH H33 .39 .85 

 H34 .64 .59 

 H35 .47 .78 

 H36 .56 .69 
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For the mental health (MENTAL), three items were assigned into 

role-emotional (RE), and three items to mental health perception (MH). Figure 

4.23 shows the proposed measurement model of MENTAL after EFA. 

 

 

 

 

 

 

Figure 4.24 Proposed measurement model of MENTAL after EFA. 

Note. RE= Role-emotional; MH= Mental health; MENTAL= Mental health 
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For the RE, the means of items ranged from 3.04 to 3.56; the standard 

deviation ranged from .94 to 1.09; the skewness ranged from -.29 to -.03; and the 

kurtosis ranged from -.82 to .34 (Table 4.34). 

Table 4.34 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of RE 

(n=633) 

Variable M SD Skewness Kurtosis 

H17 3.04 1.09 -.09 -.62 

H18 3.56 1.08 -.29 -.82 

H19 3.35 .94 -.03 -.34 

 

For the MH, the means of items ranged from 4.05 to 4.10; the standard 

deviation ranged from .90 to .93; the skewness ranged from -1.04 to -.82; and the 

kurtosis ranged from .24 to .98 (Table 4.35). 

Table 4.35 

Mean, Standard Deviations, and Parameters of Skewness and Kurtosis of MH 

(n=633) 

Variable M SD Skewness Kurtosis 

H24 4.06 .90 -.82 .24 

H26 4.10 .90 -1.00 .79 

H28 4.05 .93 -1.04 .98 
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Table 4.36 shows the results of confirmatory factor analysis for the 

two-factor mental health (MENTAL). The overall fit of the model appeared to be 

satisfactory (𝒳𝒳2(8) = 9.50, p < .05; 𝒳𝒳2/df = 1.19; GFI = 1.00; AGFI = .99; CFI = 

1.00; SRMR = .03; RMSEA = .02). All the GFI, AGFI, CFI, SRMR and RMSEA 

were within the desired level. No modification of model was needed. 

 

Table 4.36 

Confirmatory Factor Analysis for MENTAL 

  Proposed 

Index Initial Analysis 

Chi-square 9.50 

Df 8 

Chi-square/df 1.19 

P 0.30 

SRMR 0.03 

GFI 1.00 

AGFI 0.99 

CFI 1.00 

RMSEA 0.02 

ECVI (default) 0.06 

ECVI (saturated) 0.07 

ECVI (independence) 1.34 

 

 

 

179 
 



 

 

 

 

 

 

 

Figure 4.25 Alternative model of MENTAL. 

Note. RE= Role-emotional; MH= Mental health; MENTAL= Mental health 
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Table 4.37 

   Standardized Coefficient and Standardized Errors of MENTAL 

Factor          Item Std. Coeff. Std. Errors 

RE              H17 .44 .18 

H18 .93 .14 

H19 .76 .42 

MH             H24 .60 .64 

H26 .63 .60 

H28 .67 .55 
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 Overall health model. For the overall measurement model of health, table 

4.38 shows the results of the confirmatory factor analysis for the overall health 

model of all the participants. The overall fit of the model appeared to be 

satisfactory. The 𝑋𝑋2/𝑑𝑑𝑑𝑑 was lower than the 2.00 limit. The AGFI and GFI were 

higher than the cut-off point of .90. The CFI was higher than the acceptable level 

of .95. The SRMR and RMSEA were within the accepted value of .08 or less. 

Therefore, the proposed model was accepted.  
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Table 4.38 

Model Analysis for Overall Model of All Participants 

  Proposed 

Index Initial Analysis 

Chi-square 1974 

Df 1108 

Chi-square/df 1.78 

P 0 

SRMR 0.06 

GFI 0.94 

AGFI 0.94 

CFI 0.99 

RMSEA 0.03 

ECVI (default) 1.73 

ECVI (saturated) 1.92 

ECVI (independence) 45.0 
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Table 4.39 

Standardized Coefficients and Standardized Errors of Variables of Overall Model 

Factor Item Std. Coeff. Std. Errors 

EE(EAT) B3 .81 .34 

 B6 .83 .31 

 B10 .65 .58 

UE(EAT) B4 .50 .75 

 B8 .69 .52 

 B9 .63 .60 

CR(EAT) B11 .50 .75 

 B15 .63 .60 

 B16 .50 .75 

PW(DRINK) C1 .97 .06 

 C2 .98 .04 

 C3 .95 .10 

AB(DRINK) C5 .96 .08 

 C7 .9 .10 

 C8 .94 .12 

 C9 .96 .07 

 C10 .96 .08 

 C11 .95 .09 

 C14 .95 .09 

 C17 .96 .09 

 C19 .95 .10 
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 Item Std. Coeff. Std. Error 

SMB(SMOKE) D2 .94 .11 

 D3 .99 .03 

 D4 .99 .02 

FEB(SMOKE) D6 .99 .02 

 D8 .99 .03 

 D10 .99 .02 

 D11 .99 .03 

PF(PHYSICAL) H3 .94 .12 

 H4 .85 .28 

 H5 .72 .48 

 H7 .84 .30 

 H8 .76 .42 

 H10 .73 .47 

 H11 .80 .36 

RP(PHYSICAL) H13 .76 .42 

 H14 .51 .74 

 H15 .67 .55 

 H16 .44 .80 

GH(PHYSICAL) H33 .40 .84 

 H34 .66 .56 

 H35 .48 .77 

 H36 .58 .66 

RE(MENTAL) H17 .44 .81 

 H18 .94 .12 
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 Item Std. Coeff. Std. Error 

 H19 .75 .44 

MH(MENTAL) H24 .65 .59 

 H26 .64 .60 

 H28 .59 .65 
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Figure 4.26 Structural model for health of all participants. 
Note. PAL= Physical activity level; EAT= Eating behavior; DRINK= Alcohol 
dependence; SMOKE= Cigarette dependence; PHYSICAL= Physical health; 
MENTAL= Mental health; HEALTH= Self-rated health. 
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Figure 4.26 shows the results of the structural model for health of all 

participants. Physical health (PHYSICAL) was positively related to physical 

activity level (PAL) and negative related to eating behavior (EAT), alcohol 

dependence (DRINK) and smoking dependence (SMOKE). Mental health 

(MENTAL) was positively related to PAL and negative related to EAT, DRINK 

and SMOKE. The direct effect from PAL to PHYSICAL (γ= .10), PAL to 

MENTAL (γ= .45), and DRINK to MENTAL (γ= -.41) were significant (p 

< .05). The direct effect from EAT to PHYSICAL (γ= -.06), EAT to MENTAL 

(γ= -.05), DRINK to PHYSICAL (γ= -.04), SMOKE to PHYSICAL (γ= -.05) 

and SMOKE to MENTAL (γ= -.07) were not significant (p > .05).  

The Lambda values of EAT ranged from .50 to .83. The strongest indictor 

for EAT was B6 (Λ=.83). The question of B6 is “When you feel blue, do you 

often overeat?”. The Lambda values of DRINK ranged from .94 to .98. The 

strongest indictor for DRINK was C2 (Λ=.98). The question of C2 is “The day 

after drinking alcohol, my hands shook first thing in the morning”. The Lambda 

values of SMOKE ranged from .94 to .99. The strongest indictor for SMOKE was 

D4 (Λ=.99). The question of D4 is “For you, quitting smoking for good would 

be?”. The Lambda values of PHYSICAL ranged from .40 to .94. The strongest 

indictor for PHYSICAL was H3 (Λ=.94). The question of H3 is “Does your 
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health now limit you in vigorous activities, such as running, lifting heavy objects, 

participating in strenuous sports?”. The Lambda values of MENTAL ranged 

from .44 to .94. The strongest indictor for MENTAL was H18 (Λ=.94). The 

question of H18 is “During the past 4 weeks, how much of the time have you had 

accomplished less than you would like as a result of any emotional problems?”.  

 Regression analysis. In order to better understand the magnitude of the 

impacts of each lifestyle parameters (physical activity, eating behavior, smoking, 

and drinking) on health, multiple regression analysis was employed. Physical 

activity level (PAL) is measured in terms of MET-hours per week. Eating behavior 

included the frequency of eating snacks per week (SNACK), eating breakfast per 

week (BREAKFAST), and having three regular meals per week (MEAL). 

Drinking behavior (DRIDAY) was measured in the number of drinking days per 

week, and smoking behavior (CIGCON) was measured in cigarette consumption 

per day. All the lifestyle parameters were the independent variables, and health 

score (HEALTHSC) which was measured in total score of the Chinese version of 

SF-36v2, was the dependent variable. Model 1 examines the relationship between 

lifestyle parameters and health. Model 2-4 examine the rate of change of each 

lifestyle parameters on health. Table 4.40 and 4.41 present the results of the 

regression analysis of the baseline model and the extended model respectively.  
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Table 4.40 

Regression Results of the Baseline Models (Dependent Variable: HEALTHSC) 

Variable Model 1a Model 1b Model 1c 

Constant 74.8** 73.6** 74.0** 

PAL .06** .07** .07** 

DRIDAY -1.07** -.37 -.70** 

CIGCON -.10 -.10** -.06** 

SNACK -.32 -.11 -.21 

BREAKFAST -.01 .09 .06 

MEAL .44 .43 .45** 

𝐷𝐷2 .07 0.10 .08 

Note. ** p < .01 * p < .05. 

The baseline model of Model 1a represents the group of participants aged 

20 - 39. The regression results showed that health score (HEALTHSC) is equal to 

74.8 (p < .05) + .06 (p < .05) (PAL) – 1.07 (p < .05) (DRIDAY) - .1 (p > .05) 

(CIGCONN) -.32 (p > .05) (SNACK) -.01 (p > .05) (BREAKFAST) + .44(p > .05) 

(MEAL). The coefficients of PAL and DRIDAY were .06 (p < .05) and -1.07 (p 

<.05) respectively and all are significant. Results suggested that the relationship 

between physical activity and self-rated health was significantly positively related, 

and the relationship between drinking and self-rated health was significantly 

negatively related. The coefficient of CIGCON was -.1 (p > .05). The relationship 

between smoking and self-rated health was insignificant. For the eating behavior, 
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the coefficients of SNACK, BREAKFAST and MEAL were -.32 (p > .05), -.01 (p 

>.05) and .44 (p > .05) respectively. Results showed that the relationship between 

eating snack and self-rated health, eating breakfast and self-rated health, and 

having three regular meal and self-rated health were statistically not significant. 

The 𝐷𝐷2 of the model was .073, which indicated that 7.3% of variance was 

explained by the model. 

In the baseline model of Model 1b, the regression results showed that 

health score (HEALTHSC) is equal to 73.6 (p < .05) + .07 (p < .05) (PAL) – .37 (p 

> .05) (DRIDAY) - .1 (p < .05) (CIGCONN) -.11 (p > .05) (SNACK) +.09 (p 

> .05) (BREAKFAST) + .43 (p > .05) (MEAL). The coefficients of PAL and 

CIGCON were .07 (p < .05), and -.1 (p <.05) respectively and all are significant. 

Results suggested that the relationship between physical activity and self-rated 

health was significantly positively related, and the relationship between smoking 

and self-rated health were significantly negatively related. The coefficient of 

DRIDAY was -.37(p > .05), which suggested that the relationship between 

drinking and self-rated health was negative but statistically insignificant. For the 

eating behavior, the coefficients of SNACK, BREAKFAST and MEAL were -.11 

(p > .05), .09 (p >.05) and .43 (p >.05) respectively. Results showed that the 

relationship between eating snacks and self-rated health, eating breakfast and 
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self-rated health and having three regular meals and self-rated health were 

statistically not significant. The 𝐷𝐷2 of the model was .102, which indicated that 

10.2% of variance was explained by the model. 

In the baseline model of Model 1c, the regression results showed that 

health score (HEALTHSC) is equal to 74.0 (p < .05) + .07 (p < .05) (PAL) – .70 (p 

< .05) (DRIDAY) - .06 (p < .05) (CIGCONN) -.21(p > .05) (SNACK) +.05 (p 

> .05) (BREAKFAST) + .45(p < .05) (MEAL). The coefficients of PAL, DRIDAY 

and CIGCON were .07 (p < .05), -.70 (p <.05) and -.06 (p <.05) respectively and 

all are significant. Results suggested that the relationship between physical 

activity and self-rated health was significantly positively related. Nethertheless, 

the relationship between drinking and self-rated health, and smoking and 

self-rated health were significant negatively related. For the eating behavior, the 

coefficients of SNACK, BREAKFAST and MEAL were -.21 (p > .05), .06 (p 

>.05) and .45 (p <.05) respectively. Results showed that there was a positive 

relationship between having three regular meals and self-rated health. However, 

the relationship between eating snacks and self-rated health, and eating breakfast 

and self-rated health were statistically not significant. The 𝐷𝐷2 of the model 

was .0832, which indicated that 8.32% of variance was explained by the model. 
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Table 4.41 

Regression Results of the Extended Models (Dependent Variable: HEALTHSC) 

Variable Model 2 Model 3 Model 4 

Constant 73.1** 74.2** 74.2** 

PAL .15** .07** .07** 

DRIDAY -.72** -1.46** -.71** 

CIGCON -.06** -.06** -.18** 

SNACK -.19 -.21 -.20 

BREAKFAST .02 .05 .09 

MEAL .50** .44* .40* 

PAL2 -.001** -- -- 

DRIDAY2 -- .26* -- 

CIGCON2 -- -- .003** 

𝐷𝐷2 0.10 .09 0.10 

Note. ** p < .01 * p < .05. 
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In model 2, the regression results showed that health score (HEALTHSC) 

is equal to 73.1(p < .05) + .15(p < .05) (PAL) – .72 (p < .05) (DRIDAY) - .06 (p 

< .05) (CIGCONN) -.19 (p > .05) (SNACK) +.02 (p > .05) (BREAKFAST) + .50 

(p < .05) (MEAL) - .001 (p < .05)(PAL2). The regression results showed that the 

coefficients of PAL and PAL2 were significant at .15 (p < .05) and -.0012 (p <.05) 

respectively. Therefore, the rate of change of physical activity on self-rated health 

increased at a decreasing rate at  .1549 + (−.0012)2 (Figure 4.27). The positive 

effect of physical activity on health diminishes as people engage in more physical 

activities. The positive effect of physical activity on health was found to fall after 

12 MET-hours per week. The 𝐷𝐷2 of the model was .1026, which indicated that 

10.26% of variance was explained by the model. 

 

Figure 4.27 Rate of change of physical activity level on health. 
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In model 3, the regression results showed that health score (HEALTHSC) 

is equal to 74.2 (p < .05) + .07 (p < .05) (PAL) – 1.46 (p < .05) (DRIDAY) - .06 (p 

< .05) (CIGCONN) -.21 (p > .05) (SNACK) +.05 (p > .05) (BREAKFAST) + .44 

(p < .05) (MEAL) + .26 (p < .05)(DRIDAY2). The regression results showed that 

the coefficients of DRIDAY and DRIDAY2 were significant at -1.46 (p < .05) 

and .2629 (p <.05). Therefore, the rate of change of drinking behavior on 

self-rated health decreased at a decreasing rate at −1.4637 +. 26292(Figure 

4.28). The negative effect of alcohol drinking on health diminishes as individuals 

increase the drinking days. The 𝐷𝐷2 of the model was .0864, which indicated that 

8.64% of variance was explained by the model. 

 

Figure 4.28 Rate of change of drinking frequency on health. 
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In model 4, the regression results showed that health score (HEALTHSC) 

is equal to 74.2 (p < .05) + .07 (p < .05) (PAL) – .71 (p < .05) (DRIDAY) - .18 (p 

< .05) (CIGCONN) -.20 (p > .05) (SNACK) +.09 (p > .05) (BREAKFAST) + .40 

(p < .05) (MEAL) - .001 (p < .05)(CIGCON2). The regression results showed that 

the coefficients of CIGCON and CIGCON2 were significant at -.18 (p < .05) 

and .003 (p <.05). Therefore, the rate of change of cigarette consumption on 

self-rated health decreased at a decreasing rate at −.1841 +. 00312(Figure 4.29). 

The negative effect of cigarette smoking on health diminishes as individuals 

consume more cigarettes. The 𝐷𝐷2 of the model was .0951, which indicated that 

9.51% of variance was explained by the model. 

 

Figure 4.29 Rate of change of daily cigarette consumption per day on health. 
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CHAPTER 5 

DISCUSSION  

Maintenance of good health is an important but complex issue. According 

to Grossman (1972a, 2000, 2006), the health status of individuals is influenced by 

different factors such as healthcare input, biological endowment, environment, 

and lifestyle. Among these factors, only the factor of lifestyle can be managed by 

an individual. Since biological endowment is inherent, and healthcare input and 

environmental factors are not liable to changes, what people can do to control 

their health status is to manipulate or change their lifestyle. Lifestyle is how 

people organize their daily life (Ruiz, 1990). People invest in their health in order 

to maintain healthy lifestyle through having a good eating behavior, avoiding 

smoking and consumption of alcoholic beverages, and doing physical activity 

regularly (Grossman, 1972a, 2000). 

Despite having the highest life expectancy rate in the world (Hong Kong 

Government, 2018), Hong Kong people do not necessarily lead a healthy life and 

may suffer from various ailments due to unhealthy habits. Having an overview of 

the health status of the public is conducive to finding out and setting priorities for 

strategies to improve people’s health. Therefore, this study attempts to explore the 

relationship between four lifestyle parameters and self-rated health among the 
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adult population in Hong Kong including: 1) physical activity and self-rated 

health, 2) eating behavior and self-rated health, 3) smoking behavior and 

self-rated health, and 4) drinking behavior and self-rated health. An analysis of the 

lifestyle parameters from different perspectives helps to understand if investments 

on health yield good results. 

In the health literature, self-rated health assessed by one categorical item 

has long been used, however, it has always been a concerns by scholars due to the 

bias in measurement (Seo et al., 2014; Groot, 2000). The bias is mainly in terms 

of the cultural factor, contextual factor, and socioeconomic difference in the 

subgroups (Groot, 2000; Jürges, 2008; Layes et al., 2012; Seo et al., 2014). 

Therefore, in order to overcome the problem in measurement bias, a 36-item scale 

SF-36v2 was used to measure the self-rated health in the present study. 

The present study is the first empirical test of the Grossman model in 

Hong Kong. A total of 1,277 samples are collected from the 18 districts in Hong 

Kong. The participants are local adults aged 20 to 59. People with disabilities and 

pregnant women are excluded. Data on lifestyle and demographic information are 

collected. Structural equation modeling and regression analysis are employed to 

specify the relationship between lifestyle behavior and individual health status. 

Two-way analysis of variance is used to examine in lifestyle behavior across 
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gender and three categorical groups (i.e. age group, education level, marital 

status). 

For reporting the prevalence of lifestyle behavior of Hong Kong’s adults, 

the data of the present study were compared with the Behavioural Risk Factor 

Surveillance System (BRFSS) conducted by the Department of Health. The 

BRFSS investigates the lifestyle of Hong Kong adults aged 18 to 64, and the most 

updated results reveal that the healthy lifestyle practice of Hong Kong’s people is 

unsatisfactory. 

Physical Activity and Health (Hypothesis 1) 

World Health Organization (2010) recommends that adults should have a 

minimum of 150 minutes of moderate-intensity aerobic physical activity in a 

week to maintain good health. From the BFRSS, 55.9% of the population could 

not meet the recommended standard set by the World Health Organization in 2016. 

In the present study, 56.5% of the participants could not meet the World Health 

Organization’s recommended standard. The number in the present study is similar 

to the number found in the BRFSS.  

Comparing the percentage of physical activity participation with that in 

previous years, there is a decreasing trend of the inactive population. The 

percentages of population that could not meet the WHO standard were 64.2%, 
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60.4% and 62.5% in year 2010, 2012 and 2014 respectively. In the present study, 

the percentage of inactive population dropped to 56.5%.  

Even through there is a less physically inactive population in Hong Kong 

after the government launched physical activity promotion programmes, the 

numbers are still high comparing to other Asian countries. For example, In Japan 

and South Korea, the percentages of physically inactive population were 35.1% 

and 29.4% for males, and 42% and 39.7% for females in 2010 (World Health 

Organization, 2018). In Hong Kong, the percentage of inactive population for 

male and female were 58.3% and 69.1% in 2010 (Department of Health, 2017). 

Therefore, physical inactive is still a significant lifestyle problem in Hong Kong. 

There is a need to strengthen the promotion of physical activity among adults 

population. 

In the present study, men have a higher physical activity level than women. 

The results are the same as a recent local study by Fu, Nan and Li (2013). In the 

Fu, Nan and Li’s study that investigate lifestyle behavior among middle-aged 

adults, 41.5% of male and 52.5% of female never exercise at all. Therefore, it is 

essential to consider the needs and approaches used to address the physical 

inactivity issue among the female population in the community.  
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A positive relationship is found between physical activity level and 

self-rated health, both physical and mental, from the results of the structural 

equation model. The results indicate that the higher the physical activity level, the 

better the physical health. Doing physical activity regularly can reduce the risks of 

having numerous non-communicable diseases and chronic diseases (Chen et 

al.2011; Demakakos et al., 2010; Ramirez et al., 2013; Saevereid et al., 2014),  

such as diabetes, heart diseases, cardiorespiratory diseases, and high blood 

pressure (Demakakos et al., 2010; Rutten et al., 2013; Saevereid et al., 2014) 

 Besides, a positive relationship is found between physical activity and 

mental health. The results are congruent with previous literatures. Physical 

activity contributes to a person’s psychological well-being (Perales et al., 2014). 

The psychological benefits of physical activity include a reduction of 

psychological distress, insomnia, and depression. Physical activity also induces 

higher psychological functioning, enhanced attention and better self-esteem, as 

well as an increase in social interaction. (Al-Eisa et al., 2014; Bennet et al., 2012; 

Gill, 2009; Gillan et al., 2013; Netz et al., 2012; Yan & Cardinal, 2013). 

From the results of the regression model, the effect of physical activity on health 

status is positive, however, the marginal positive effect increases at a decreasing 

rate. The positive effect of physical activity on health diminishes as people engage 
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in more physical activities. The positive effect of physical activity on health is 

found to fall after 12 MET-hours per week. Grossman (2000) stated that physical 

activity is one of the elements to produce good health. Under the health 

production process, when more physical activities are engaged, the marginal 

return on health is diminishing. Therefore, the results for decreasing marginal 

positive effect was in-line with the law of diminishing marginal productivity 

(Arnold, 2016). 

Eating Behavior and Health (Hypothesis 2) 

Most Hong Kong adults do not have good eating habits. For example in 2016, 

84.2% of males and 74.8% of females had inadequate daily fruit and vegetable 

intake, and 47% of the entire population ate out for dinner for 2 times or more in a 

week. In 2010, 86.1% of males and 75.4% of females had inadequate daily fruit 

and vegetable intake, and 44.7% of the population ate out for dinner for 2 times or 

more in a week (Department of Health, 2017).  

In the present study, 29.3% of the participants eat snacks at least twice a 

week. Besides, 53.2% and 40.8% of the participants reveal that they have regular 

breakfast and three regular meals respectively every day. It is not a satisfactory 

number as about half of Hong Kong’s population does not have healthy diets.  
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Therefore, more information on healthy eating behavior should be incorporated in 

the public health promotion campaign. 

For the eating behavior, the result of structural equation modeling shows 

that bad eating behavior leads to worse physical health and mental health. 

However, these relationships are statistically insignificant. In the regression 

analysis, results show that eating breakfast and having three regular meals a day 

contribute to better health; eating snacks is found to have negative impacts on 

health. Among the results, only the relationship between three regulars meals a 

day and health is statistically significant. The result is in-line with literature that 

frequency and timing of three meals are associated with health (Mattson et al., 

2014). The frequency and timing of meals affect metabolic status and disease 

trajectory (Casazza et al., 2013).  

Eating behavior is a determinant of wellness and good health (Kagansky et 

al., 2005). Bad eating habits have negative impacts on an individuals’ health 

(Lloyd-Richardson et al., 2008). Unhealthy eating behavior contributes to 

negative physical health outcomes including malnutrition, stroke, cancer, diabetes, 

cardiovascular diseases, and respiratory problems (Hudson et al., 2007; World 

Health Organization, 2013a). Eating behavior can also influence an individual’s  
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psychological parameters, such as expose to negative stimuli (Keranen et al., 

2011). 

Smoking Behavior and Health (Hypothesis 3) 

In the present study, 21.9% of participants are current smokers. In the 

BRFSS, 10.8% of the adult populations are current smokers (Department of 

Health, 2017). Comparing the number of smoking population with the number ten 

years ago, the percentage of male smokers dropped from 26.2% in 2006 to 18% in 

2016. The number for female dropped from 6% in 2006 to 3.7% in 2016 

(Department for Health, 2017). The number of smoking population was lower 

than Japan and South Korea for both male and female (World Health Organization, 

2018). 

In the present study, men have higher cigarette dependence than women. 

Men and women have different reasons to smoke, and hence two genders receive 

different cessation treatment (Cosgrove et al., 2014). Such differences are related 

to physiological, psychological, cultural, and behavioral reasons (Ferguson, 

Frandsen, Dunbar, & Shiffman, 2015; Smith et al., 2015). To improve the 

effectiveness of the smoking cessation intervention, a study on the separate 

characteristics of male and female smokers is suggested (Ho, Chan, Choi, &  
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Ching, 2015). Both the reasons for smoking and the factors crucial for smoking 

cessation success can be carried out for future studies. 

From the results of structural equation modeling, a negative relationship is 

found between smoking dependence and physical health, and between smoking 

dependence and mental health. Results indicate that the more intense the smoking 

dependence, the worse the individual’s physical and mental health. However, 

these relationships are statistically insignificant. In addition, from the results of 

regression analysis, the effect of cigarette consumption on health status is negative, 

but the marginal negative effect decreases at a decreasing rate. The negative effect 

of cigarette smoking on health diminishes as individuals consume more cigarettes. 

However, the negative effect of smoking on health is still significant for 

individuals who have the highest cigarette consumption (i.e. 80 cigarettes smoked 

per day) in our sample. 

The results are in-line with the literatures that cigarette smoking has a 

negative impact on people’s physical health (Gandini et al., 2008). Cigarette 

smoking increases the risk of many types of cancers, cardiovascular and 

pulmonary diseases, stroke, diabetes, and causes blood vessels to constrict 

(Centers for Disease Control and Prevention, 2014; Gandini et al., 2008; World 

Health Organization, 2011b). In addition to physical health problems, mental 
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health problems are likely to occur as a result of habitual smoking. These include 

anxiety, depression, and stress (Taylor et al., 2014). 

Alcohol Drinking Behavior and Health (Hypothesis 4) 

For alcohol drinking behavior, 76.8% of male adults and 63.4% of female 

adults have at least an alcohol drink in the past 12 months in 2016 (Department of 

Health, 2017). Comparing to Japan and South Korea, 76.4% and 55.8% of males 

and 61.9% and 34% of females drank alcohol in the past 12 months in 2010 

respectively (World Health Organization, 2018). In the present study, about 52.1% 

of the male participants and 25.1% of female participants are drinkers. According 

to the Department of Health (2017), there was growing number of female drinkers, 

while the number for male dropped significantly. In 2016, about 4.3% of males 

and 1.4% of females were daily drinkers. In 2006, 6% of males and 1% of females 

were daily drinkers.  

Historically, men had a higher level of alcohol consumption than women 

(Slade et al., 2016). However, there was a worldwide trend that the gap between 

male and female in alcohol use was narrowed. Contrary to popular beliefs, the 

present study finds that the female gender has higher frequency in alcohol 

consumption and higher alcohol dependence than the male gender in the local 

population. Alcohol drinking among women can be a concern for several reasons, 
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namely, women are more vulnerable to the negative impacts from drinking 

alcohol because of their biological characteristics, and alcohol can be hazardous 

for existing or subsequent pregnancies (World Health Organization, 2014). Since 

the negative impact to female is significant, more health promotions on a 

reduction of alcohol consumption, especially for women, should be put into the 

agenda of public health policy. 

From the results of structural equation modeling, a negative relationship is 

found between alcohol dependence and physical health, and between alcohol 

dependence and mental health. The results indicate that the higher the alcohol 

dependence, the worse an individual’s physical and mental health. However, the 

relationship between alcohol dependence and physical health is insignificant. In 

the regression analysis, the effect of alcohol drinking on one’s health status is 

negative, and the marginal negative effect decreases at a decreasing rate. The 

negative effect of alcohol consumption on health diminishes as individuals 

increase the drinking days; in other words, the negative effect of alcohol is 

significant for those who consume alcohol on a consistent basis. 

The negative impacts of alcohol drinking on physical health are 

well-documented, and those impacts include high blood pressures, heart diseases, 

stroke, brain cell damage, liver diseases, nerve damage, obesity, gastritis, and 
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certain types of cancer (Connor et al., 2005; Gutjahr et al., 2001; Rehm et al., 

2010; World Health Organization, 2014). Moreover, alcohol drinking is associated 

with different mental health problems and the acute consequence is that it can 

increase the risk of intoxication and the occurrence of suicidal thoughts (Cook & 

Moore, 1999; Rehm et al., 2010; World Health Organization, 2014). 

Practical Recommendations 

From the results of the present study, it is suggested that healthy lifestyle, 

including regular physical activities, good eating behavior, minimal cigarette and 

alcohol consumptions, contribute to better health. The data of the present study is 

useful for organizations in Hong Kong that collect, analyze, and report data. These 

organizations are, for instance, the research community and community-level 

public health practitioners. Currently, the Department of Health establishes 

“Towards 2025 strategy and action plan to prevent and control NCD in Hong 

Kong” (The 2025 Action Plan) to fight for non-communicable diseases of citizens 

and alleviate the medical burden (Department of Health, 2018b). The present 

study is able to provide statistical linkages between health and the health 

determinants that are amenable to action at the individual level and community 

level. It can also assist in the formulation of healthcare strategies and action plans. 
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Physical activity. Reducing physical inactivity is one of the nine targets of 

the 2025 Action Plan (Department of Health, 2018b). The target of the action plan 

is to reduce 10% in the prevalence of insufficient physical activity among 

adolescents and adults. The result of the present study suggested that physical 

activity is associated with a person’s health status. It is hoped that a regular 

physical activity habit can be formed from childhood and continued into adult 

years. As a start in the promotion of doing physical activities from the childhood, 

the Education Bureau actively encourages schools on the use of time, space, 

resources, and facilities to provide a school-based physical activity curriculum 

(Education Bureau, 2018).  

Besides, with reference to the Hong Kong’s Climate Action Plan 2030+, the 

Environment Bureau will reshape travel patterns to facilitate walking and foster 

bicycle-friendly roads (Environment Bureau, 2017). The bureau would cooperate 

with the Transport Department to encourage people to walk more and ride less. 

 Furthermore, the Leisure and Cultural Services Department launches the 

“Healthy Exercise for All Campaign” to develop a sporting culture in the 

community (Leisure and Cultural Services Department, 2018). The campaign 

provides programmes and workshops on exercise for different age groups.  
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Different institutions may involve in the promotion of physical activity to improve 

the health status of citizens. 

According to the Hong Kong Mental Health Survey 2010-2013 (Lam et al., 

2015), 13.3% of local adults aged from 16 to 75 suffered from mental disorders, 

including depressive disorder, generalized anxiety disorder and depressive episode. 

The present study shows that engaging in physical activity contributes to better 

mental health. Doing exercise is one of the methods to cope with stress (Perales et 

al., 2014). Among the adult population in Hong Kong, doing exercise ranked 

highly in coping with stress (Department of Health, 2017). Therefore, more 

community sports and recreation activities and facilities are recommended 

(Houlihan, 2005). Community-based physical activity interventions that improve 

the sustainability of public health are instrumental in bringing about better public 

mental health. 

Cigarette smoking. Cigarette smoking attributes to 14% of all deaths from 

non-communicable diseases (World Health Organization, 2004b). The negative 

health impacts are resulted from first-hand cigarette consumption and 

second-hand smoke. According to the 2025 Action Plan, the target is to achieve a 

30% reduction in the prevalence of tobacco use in persons aged 15 or above 

(Department of Health, 2018b), 
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In the last ten years, tobacco control measures were successful. The 

government enforced strong tobacco control measures in the last decade. For 

instance, it set up the Tobacco Control Office in 2001, imposed a smoking ban in 

public areas and indoor areas in 2007, and imposed heavy tax on tobacco products 

(Department of health, 2018a). Therefore, a significant reduction in the smoking 

population was observed. In 2017, 10% of persons aged 15 or above were daily 

smokers, which was dropped from 14.9% in 1993 (Census and Statistics 

Department, 2017b). 

Over the past decade, the cigarette control was successful in Hong Kong. 

The government enforced policies to discourage cigarette smoking. These 

included designating statutory no-smoking areas, issuing health warnings on 

tobacco products, establishing tobacco duty, enforcing law, providing smoking 

cessation services, and offering education and promotion services (Department of 

Health, 2018b). To further strengthen the effectiveness of tobacco control, two 

recommendations are made from the results of the current study. First of all, the 

results of this study show that male smokers had higher cigarette consumption and 

cigarette dependence than female smokers. It is suggested that the promotion of 

smoking cessation services and outreach cessation service can target the male 

smoking population. Even through smoking cessation services are provided in the 
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community, the effectiveness of the services is questionable. Based on the current 

statistics, 76.8% have not tried the smoking cessation services and 96.9% of them 

tated that they would not try the smoking cessation (Census and Statistics 

Department, 2017b). It is vital to analyze the reasons why the smoking cessation 

services are not of interest to smokers. Besides, the current smoking control policy 

focuses on the prevention of smoking and quitting smoking. As cigarette 

dependence is an indicator of the smoking behavior and is associated with health 

status, the government may enhance smokers’ awareness of reducing cigarette 

dependence. 

According to the Thematic Household Survey Report, 96.3% of daily 

cigarette smokers started smoking at the age of 29 or below (Census and Statistics 

Department, 2017b). Also, 75.4% of them started smoking because of the 

influence of friends. Therefore, the cigarette smoking prevention programmes 

should be placed in schools and on younger adults. 

Alcohol consumption. Comparing to tobacco control, policies to avoid 

alcohol consumption have been relatively limited. As a result, the percentage of 

drinking population remained unchanged in the past decade (Department of 

Health, 2017). For example, the proportion of people who had an alcohol drink in 

the past 30 days to the total population was 30.6% in 2005 and 30.3% in 2012. To 
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reduce the number of drinking population, health promotions on a reduction of 

alcohol consumption are recommended.  

There is a growing trend of women drinkers in Hong Kong (Department of 

Health, 2017). According to the BRFSS, 63.4% of female had an alcoholic drink 

in the past 30 days in 2016. The number increased from 52.9% in 2014. Contrary 

to the common belief, in the present study, female drinkers even had higher 

frequency of alcohol consumption and higher alcohol dependence than male 

drinkers. Female drinkers are more vulnerable to the negative impacts from 

alcohol consumption than male drinkers (World Health Organization, 2014). 

Based on the 2025 Action Plan, it is expected to reduce 10% in the 

prevalence of binge drinking and the harmful use of alcohol among adults and 

youth (Department of Health, 2018b). Nowadays, a variety of alcoholic drinks are 

easily accessible not only in bars and restaurants, but also in supermarkets and 

convenience store in Hong Kong (Department of Health, 2017). There is the 

policy to ban persons who are under the age of 18 from buying an alcoholic drink, 

but it is easy for them to access to those drinks. Furthermore, since February 2008, 

the duties for wine and liquor with alcoholic strength of less than 30% have been 

waived. The total pure alcohol consumption increased a lot eventually, especially 

for wine consumption (Department of Health, 2017).  
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The present study concludes that there is an urgent need to control the 

alcohol consumption among female adults. It is recommended that the 

Department of Health and community centers may organize forums and 

workshops to enhance people’s understanding of the negative health impacts of 

drinking alcoholic beverages, especially for women. Even through the alcohol 

drinking situation among female adults is more alarming, the surveillance on 

alcohol consumption behavior should be placed regularly for both male and 

female adults. This surveillance can provide useful information to review and 

strengthen the policies on alcoholic drinks. Besides, it is suggested that the 

accessibility alcoholic drinks in convenience stores and supermarkets should be 

reviewed. The establishment of liquor stores for selling alcoholic drinks is 

recommended.  

Eating behavior. For the eating behavior, the present study assesses eating 

attitude, eating breakfast, eating snacks, and haing three regular meals. The result 

shows that meal regularity is associated with better health. According to the 2025 

Action Plan, it is targeted to reduce individuals’ intake of salt and sodium by 30% 

(Department of Health, 2018b). In the health promotion activity, the choice of 

food according to the food pyramid for specific age groups can be established. A 

food pyramid may guide people to pick the optimal servings to be eaten from 
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different food groups and ensure healthy eating (Davis, Britten, & Myers, 2001). 

The awareness of nutritional guidelines and a proper eating attitude and behavior 

can be raised through TV advertisements of public interest, internet 

advertisements and public seminars. The Department of Health may also work 

with the local community institutions to enhance citizens’ understanding of 

healthy diets. 

Measurement of lifestyle behaviors.The present study provides useful 

information on lifestyles and health that can be used by policy-makers, the 

community, and other stakeholders to promote, advocate and revamp public health 

policies and practices. It can also provide evidence to guide the development and 

implementation of public health promotion campaigns.  

In measuring the lifestyle behavior, there are different choices of 

measurement. For the alcohol drinking behavior, individual-level alcohol 

consumption data that measure the volume and the patterns of alcohol 

consumption allow researchers to link the behavior with the related consequences 

(Dawson, 2003; World Health Organization, 2000). However, the self-reported 

alcohol consumption is subjected to underestimation due to sampling-frame issues, 

non-response bias, and under-reporting bias (Gorman et al., 2014; Livingston & 

Callinan, 2015; Shield & Rehm, 2012). This study which used alcohol 
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dependence to examine the drinking behavior can avoid the inadequacy of 

measuring the alcohol consumption. 

For the smoking behavior, previous studies using different self-reported 

methods to assess daily cigarette consumption may suffer from bias in 

measurement, for example the digit bias (Shiffman, 2009). In addition, using 

smoking duration or pack-year to measure smoking behavior may lead to bias in 

measurement due to aged-related changes and trends in tar level (Peto, 2012). 

This study used cigarette dependence to make a consistent assessment of the 

smoking behavior.  

Assessing eating behavior is complex. It includes measurement of the food 

intake, nutrition intake, and eating attitude (Gibbons, Finlayson, Dalton, Caudwell, 

& Blundell, 2012). The choice of using food intake or nutrition intake to assess 

the eating behavior may be problematic as it is not be easy to quantify the intake. 

Therefore, the method is subject to unit bias (Lissner, 2002; Morton, Meek, & 

Schwartz, 2014; Schmidt et al., 2005). This study used eating attitude to measure 

the eating behavior as it is associated with the health status and body weight. The 

present study examines the psychological aspects of lifestyle behavior and health, 

for instance, cigarette dependence, alcohol dependence, eating attitude in relation 

to self-rated health. Indeed, there are different choices of different methods in 
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measuring the lifestyle behavior. It is essential to consider the needs and 

approaches to address the lifestyle factor to health issues to ensure a robust public 

health system in the community. 

Strengths of the Study 

There are several strengths that should be noted for in the present study. 

Firstly, this study is the pioneer to use the latent variables of cigarette dependence 

and alcohol dependence as a measure of substance use in the empirical tests of 

Grossman model. In the literatures, the degrees of cigarette consumption and 

alcohol consumption are always measured in absolute terms (Glanz, Rimer, & 

Viswanath, 2015). However, cigarette dependence and alcohol dependence are the 

most important indicators of substance behaviors in the clinical setting (American 

Psychiatric Association, 2013). In the clinical setting, substance dependence is 

always used as a diagnostic cut-off for substance-dependence and as a monitor of 

the progress of substance cessation intervention (Henningfield, 2000). For 

example, the cigarette dependence of smokers is measured and monitored during 

the smoking cessation program or intervention. Substance dependence is used 

widely in the clinical setting but rarely in academia (Glanz et al., 2015). Therefore, 

this study uses both the quantified number and substance dependence to provide a 

more comprehensive view of substance behaviors. 
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Secondly, this study overcomes the limitations of using one categorical 

item in measuring self-rated health. Self-rated health assessed by one categorical 

item has long been used in health literature (Seo et al., 2014). However, the 

reliability and validity of using a single item to measure the health status have 

always been the concerns of scholars due to the bias in measurement (Groot, 

2000). The bias is mainly in terms of cultural factor, contextual factor, and 

socioeconomic difference in the subgroups (Groot, 2000; Jürges, 2008; Layes et 

al., 2012; Seo et al., 2014). To solve the above concerns, this study uses a 

validated self-rated health scale SF-36v2 to measure the health status. The 

SF-36v2 is a reliable and valid scale in measuring health from multi-dimensional 

aspects. 

Thirdly, this study creates a translation and validation of three scales that 

are commonly used in measuring the lifestyle habits. The three scales are the 

Three-factor Eating Questionnaire- R18 (TFEQ-R18), Cigarette Dependence 

Scale (CDS-12), and Severity of Alcohol Dependence Scale for Community 

(SADQ-C). The Chinese version of the three scales is established and can be used 

in measuring eating behavior, cigarette dependence and alcohol dependence 

among the Chinese population. For the CDS-12, the original scale is 

uni-dimensional, however, two factors are retained in the translated Chinese 
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version. For the SADQ-C, the original scale has five factors, however, two factors 

are retained in the translated Chinese version. For the TFEQ-R18, three factors are 

retained in the Chinese version, which is the same as the original scale. 

Fourthly, by using structural equation modeling, this study allows 

investigations between lifestyle and both physical and mental health to be 

conducted simultaneously. This study is the first study that uses structural 

equation modeling (SEM) in the empirical tests of the Grossman model in Hong 

Kong. There are two reasons why SEM is chosen: Firstly, behavior is inherently 

unobservable. For instance, alcohol dependence, eating behavior, and self-rated 

health are not observable. However, these latent variables can be inferred. SEM 

allows the inclusion of different indicators which help to define the latent 

variables. Secondly, SEM allows more than one set of regression equations to be 

tested simultaneously. Therefore, the relationship between different lifestyle 

parameters and physical health and mental health can be analyzed concurrently.  

Demydas (2013) examined the demographic and lifestyle choices on 

health, where health was a latent variable and was indicated by systolic blood 

pressure, diastolic blood pressure, total cholesterol, and triglyceride. Giuffrida, 

Iunes, and Savedoff (2005) analyzed the relationship between race, education, 

wealth, healthcare access, environment and health. Health, healthcare access and 
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wealth were treated as latent variables. This study, however, examined the 

lifestyle choices on both the physical health and mental health. The latent 

variables used include the measurements of eating behavior, smoking behavior, 

drinking behavior, physical health and mental health. 

Lastly, this study provides an in-depth analysis between the four lifestyle 

parameters (i.e. physical activity, eating behavior, smoking and alcohol drinking) 

and the health status simultaneously. This allows people to have a rounded view 

of lifestyle choices to manipulate their health. The results of the present study 

provide information on lifestyles that can be used by policy-makers, the 

community, and other stakeholders to promote, advocate and revamp public health 

policies and practices. 

Recommendations for Future Studies 

This study is a cross-sectional study, relationship among variables were 

investigated at a single point. A longitudinal study that analyzes the influence of 

physical activity, eating behavior, smoking behavior and drinking behavior on 

both physical health and mental health is recommended. It helps to explore the 

relationship between different behaviors and health outcomes in a longer period of 

time. 
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Moreover, the target population of the present study is Hong Kong adults. 

Hence, a study of the same design is suggested to be conducted on different age 

groups, for example, the elderly population aged 60 or above. Moreover, this 

study uses subjective self-rated health as the measurement of health. Subjective 

measures may have systematic bias due to misreporting, cognitive immaturity or 

degeneration. Therefore, objective indicators of an individual’s health, such as 

disability-adjusted life years, number of sick days, number of hospital days, 

number of outpatient visits, and healthcare expenditure, can be utilized in future 

studies.  

This study constructs a baseline model in examining the relationship 

between lifestyle parameters and health. However, Grossman (1972a, 2000) stated 

that an individual’s health is also affected by other factors that may not be easy to 

be changed by individuals, such as healthcare input, social and environmental 

factors. These omitted variables may lead to bias in the estimation. To provide a 

more comprehensive view of the determinants of health, these factors may be 

added in the analysis of health status in future studies. Moreover, different 

dimensions in measuring lifestyle behavior can be added, in addition to the health 

model used in the present study. This can provide a more comprehensive view of 

the lifestyle behavior. 
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In addition, male and female may have different lifestyles, and also, 

different health statuses as well as health status depreciation rates (Giuffrida et al., 

2005). An in-depth analysis of the gender difference in relation to lifestyle and 

health is suggested so that an effective approach can be designed to improve the 

health status of the overall population. 

Lastly, the data collection is not carried out by random sampling due to 

resources constraint. A random sampling is suggested if there is a sufficient 

resource. 

Conclusion 

In conclusion, individual health is affected by a personal way of living. 

The present study reviews the health status of the adult population in Hong Kong 

and explores the lifestyle determinants of individual health. Individuals can 

choose their ways of living to maintain or improve their health status. Doing more 

physical activity, avoiding substance use and having a good eating habit are vital 

to maintaining good health status. This study constructs a model that allows room 

for investigation on the complex determinants of health status with the inclusion 

of socio-demographic and environmental factors. Public health can be improved 

by collective influence and responsibility. People of all sectors can create and 

sustain the conditions necessary for health. The present study exhibits the 
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modeling of the lifestyle determinants of health. Clarifying those relationships can 

lead to the development of health policy and useful measures at all levels. 
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APPENDIX A 
Invitation Notice to Participants (Chinese) 

 
 
你好： 
 

香港浸會大學體育系－香港成年人生活習慣與健康研究 
 
本人是香港浸會大學體育系博士研究生，現正進行一項關於「香港成年人生

活習慣與健康」的研究。現誠邀閣下撥冗回答本問卷，你們的參與對了解香

港人的健康情況十分重要。你所提供的所有資料絕對保密，並於研究完成後

銷毀。如蒙參與，不勝感激。如你對是次研究有任何疑問，請與本人盧其釗

先生(3411 2528)聯絡。 
 
首先，請先確認你是下列人士 
１）本地居民 
２）年齡 20-59 歲 
３）非懷孕婦女 
４）非傷殘人士 
 
如你符合上述要求，請回答以下所有問題，謝意。 
 
 

香港浸會大學體育系 
博士研究生 

盧其釗 
二零一五年五月 
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APPENDIX B 
Invitation Notice to Participants (English) 

 
Dear Participant, 
 
I am a student studying Doctoral of Philosophy in Physical Education in the Hong 
Kong Baptist University. I am doing a research about “lifestyle behavior and 
health among adults in Hong Kong”. I am writing to request your participation in 
this survey. Your participation in this survey is completely voluntary, and all of 
your responses are anonymous. Upon the completion of the study, all data will be 
destroyed. If you have any questions about the survey, please contact Ki Chiu LO 
(3411 2528). 
 
Please confirm the following before commencing the survey: 

1. You are a resident of Hong Kong; 
2. You are within the range of 20-59 years old; 
3. You are not pregnant; and 
4. You do not have any form of disability.  

 
 
Thank you for your invaluable help. 
 
With thanks and appreciation, 
Ki Chiu Lo 
Doctoral Student 
Hong Kong Baptist University 
May 2015 
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APPENDIX C 
Questionnaire Sample (Chinese) 

 
A 部份－體育活動：題目 1-7 是詢問你過去七天用於體育活動的時間。即使

你認為自己不是一個活躍的人，也請你回答每條問題。請你細心思想有關你

工作方面，或者一些做家務，來往不同的地方，還有你在空閒時參與的康樂、

體育活動或運動。 
 
1. 過去七天，你有多少天曾經參與劇烈體育活動？ 
每星期    天 
 
2. 在這些日子裡，你通常每天會用多少時間參與劇烈體育活動？ 
每天    小時 
每天     分鐘 
 
3. 過去七天，你有多少天曾經參與中度體力的活動？ 
每星期    天 
 
4. 在這些日子裡，你通常每天會用多少時間參與中度體力的活動？ 
每天   小時 
每天    分鐘 
 
5. 過去七天，你有多少天曾經連續步行最少十分鐘？ 
每星期    天 
 
6. 在這些日子裡，你通常每天會用多少時間參與步行？ 
每天   小時 
每天    分鐘 
 
7. 過去七天，你通常每天會用多少時間坐著？ 
每天    小時 
每天    分鐘 
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B 部份 — 進食行為︰題目 1 至 13 詢問你關於進食或進食習慣之感受。第 1
至 13 題以 1 至 4 分為單位，1 分為「完全正確」，4 分則為「完全錯誤」。每

題均描述進食行為，請圈出最能代表您的分數。在第 14 至 18 題中，請圈出

每題的最佳選項。題目 19 至 21 詢問你的進食習慣。 
 

 絕對正確 大多正確 大多錯誤 絕對錯誤 

 
1. 儘管您剛用膳完畢，但聞到熱騰騰的

牛扒或肉汁飽滿的肉時，會感到很難抗

拒進食  
 

4 3 2    1 

 
2. 您會刻意進食小份量食物，以控制體

重 
 

4 3 2 1 

 
3. 您感到焦急不安時，會發現自己在進

食  
 

4 3 2 1 

 
4. 有時候，您開始進食後，會好像有無

法停止的感覺  
 

4 3 2 1 

 
5. 有人在您身邊進食的話，會令您餓得

也要一同進食  
 

4 3 2 1 

 
6. 您感到憂鬱時，會常常過度進食  
 

4 3 2 1 

 
7. 看見一道佳餚時，您會常常肚餓得要

馬上進食 
  

4 3 2 1 

 
8. 您會常常肚餓，胃部像無底洞一樣  
 

4 3 2 1 
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 絕對正確 大多正確 大多錯誤 絕對錯誤 

 
9. 您會經常肚餓，所以難以在吃光碟上

食物前停止進食  
 

4 3 2 1 

 
10. 您感到孤單時，會以進食來安慰自己  
 

4 3 2 1 

 
11. 為免增加體重，您會有意識地在正餐

時抑制食慾  
 

4 3 2 1 

 
12. 您會因某些食物致肥，而不進食那些

食物  
 

4 3 2 1 

 
13. 您是經常餓得能隨時進食  
 

4 3 2 1 

 
14. 您經常感到肚餓嗎？  
 

幾乎任何

時候 
(4) 

常常在正

餐之間 
(3) 

有時在正

餐之間  
(2) 

只在正餐

時 
(1) 

 
15. 您有多常避免「囤積」垃圾食物或零

食？  
 

幾乎任何

時候 
(4) 

時常 
(3) 

甚少 
(2) 

幾乎從不 
(1) 

 
16. 您有多大可能會有意識地減少進食

的份量？  
 
 

很大可能 
(4) 

頗有可能 

(3) 
稍有可能  

(2) 
不大可能 

(1) 

 
17. 您不肚餓時，仍會暴食嗎？  
 

每週至少

一次  
(4) 

間中 
(3) 

甚少  
(2) 

從不 
(1) 
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18. 如以 1 至 8 分量度，1 分為進食時毫不抑制（想吃甚麼就吃甚麼，不論何

時），8 分    則為完全抑制（常常限制進食份量，從不「讓步」），您會給自

己甚麼分數？ 
 
   1  2  3  4  5  6  7  8  
 
 
試回想過去 7 天的進食習慣。 
19. 您經常吃零食嗎？ 
口 從不 
口 每週 1 次 
口 每週 2 或 3 次 
口 經常 — 每週 3 次以上 
口 每天 
 
20. 您有吃早餐嗎？ 
口 從不 
口 每週 1 次 
口 每週 2 或 3 次 
口 經常 — 每週 3 次以上 
口 每天 
 
21. 您每天定時進食三餐嗎？ 
口 從不 
口 每週 1 次 
口 每週 2 或 3 次 
口 經常 — 每週 3 次以上 
口 每天 
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Ｃ部份 — 飲酒行為 
 
本部分詢問你對酒精的依賴度。題目 1 至 16 詢問你於大量飲酒期間之行為，

題目 17 至 20 詢問連續兩天大量飲酒後，早上的感覺。請圈出每題的最佳選

項。 
 
你在過去十二個月，曾否飲酒？  
口 如有，請回答以下問題 
口 如沒有，請跳到Ｄ部份 
 
大量飲酒期間  

 幾乎從不 有時候 常常 幾乎經常 

 
1. 飲酒翌日，我醒來時會出汗。  
 

1 2 3   4 

 
2. 飲酒翌日，早上一開始便會手震。  
 

1 2 3   4 

 
3. 如我在飲酒翌日不喝些酒精，身體在早

上一開始便會強烈抖震。  
 

1 2 3   4 

 
4. 飲酒翌日，我醒來時會滿身大汗。  
 

1 2 3   4 

 
5. 飲酒翌日，我在早上不願起床。 
 

1 2 3   4 

 
6 . 飲酒翌日，我害怕一早與人見面。 
  

1 2 3   4 

 
7. 飲酒翌日，我醒來時有絕望的心情。  
 

1 2 3   4 

 
8. 飲酒翌日，我醒來時感到十分惶恐。 
 

1 2 3   4 
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 幾乎從不 有時候 常常 幾乎經常 

 
9. 飲酒翌日，我會想在早上飲用酒精飲

品。  
 

1 2 3   4 

 
10. 飲酒翌日，我經常醒來就喝酒，而且

大口喝下數杯，越快越好。 
 

1 2 3   4 

 
11. 飲酒翌日，我會飲用再多點酒精，以

減少抖震。  
 

1 2 3   4 

 
12. 飲酒翌日，我醒來時會很想喝酒。  
 

1 2 3   4 

 
13. 我在一天內飲用超過四分一瓶烈酒

（或 一整瓶紅酒 或8罐啤酒）  
 

1 2 3   4 

 
14. 我每天飲用超過半瓶烈酒（或 1.5瓶
紅酒 或 15罐啤酒）  
 

1 2 3   4 

 
15. 我每天飲用超過1瓶烈酒（或 3瓶紅

酒 或 30罐啤酒）  
 

1 2 3   4 

 
16. 我每天飲用超過2瓶烈酒（或 6瓶紅油 
或 60罐啤酒）  
 

1 2 3   4 
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試想像以下情況︰  
1. 您已有數週滴酒不沾。  
2. 然後，您在連續 2 天內大量飲酒。  
 
2 天喝酒後的早上，您會感到怎樣？ 
 

 完全不會 輕微 中度 常常 

 
17. 我會冒汗  
 

1 2 3   4 

 
18. 雙手發抖  
 

1 2 3   4 

 
19. 身體發抖  
 

1 2 3   4 

 
20. 我會希望喝些酒精飲品  
 

1 2 3   4 

 
21. 過去 7 天，您有多少天曾飲用酒精？ 
 
答︰   天 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

281 
 



Ｄ部份 —吸煙行為： 
 
本部分詢問你對香煙的上癮程度。題目 1 至 4 詢問你的吸煙行為，題目 5 至

12 詢問你對個人吸煙行為的感覺。請圈出每題的最佳選項。 
 
你是否吸煙者？  
口 如是，請回答以下問題 
口 如不是，請跳到Ｅ部份 
 
以下每題均描述您的吸煙行為，請回答或圈出最能代表您的最佳選項。 
 
1. 請以 0 至 100 分評估您對香煙的上癮程度︰ 
- 我完全沒有煙癮= 0  
- 我有極重煙癮= 100 

___ 上癮 

2. 您平均每天吸食多少支香煙？ 

 

 

___ 香煙 / 天 

 

3. 您通常在起床多少久後吸食第一支香煙？ 

 

___ 分鐘 

 

4. 對您而言，永遠戒煙是︰ 

  （請圈出答案） 

不可能         =  5 
十分困難     =  4 
頗為困難     =  3 
頗為容易     =  2 
十分容易     =  1 

 
請標示您是否同意下列每項陳述︰ 

 完全 
同意 

部分 
同意 

無意見 部分 
不同意 

完全 
不同意 

 
5. 如數小時沒有吸煙，我會難以抗

拒煙癮。 
 

5 4 3 2  1 

 
6. 想到沒有香煙，就使我焦慮。  
 

5 4 3 2 1 
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 完全 
同意 

部分 
同意 

無意見 部分 
不同意 

完全 
不同意 

 
7. 外出前，我經常確保已帶備香煙。  
 

5 4 3 2 1 

 
8. 我是香煙的俘虜。  
 

5 4 3 2 1 

 
9. 我吸太多煙。  
 

5 4 3 2 1 

 
10. 我有時會放下手上工作，出外去

買香煙。  
 

5 4 3 2 1 

 
11. 我時時刻刻也吸煙。  
 

5 4 3 2 1 

 
12. 即使有損健康，我仍會吸煙。  
 

5 4 3 2 1 
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Ｅ部份 —健康狀況： 

 

本部份是詢問您對自己健康狀況的了解。此項資料記錄您的自我感覺和日常

生活的情況。請您按照說明回答下列問題。如果你對某一個問題不能做出肯

定的答案，請按照您的理解選擇最合適的答案。 

 
 
１. 總括來說，您認為您的健康狀況是： （只圈出一個答案） 
 
極好１  很好２ 好３ 一般４  差５ 
 
 
２. 和一年前相比較，您認為您目前全面的健康狀況如何？ （只圈出一個答

案） 
 
比一年前好多了  １ 
比一年前好一些  ２ 
和一年前差不多   ３ 
比一年前差一些   ４ 
比一年前差很多   ５ 
 
３. 下列問題是關於您日常生活中可能進行的活動。以您目前的健康狀況，您

在進行這些活動時，有沒有受到限制？如果有的話，程度如何？ （每項

只圈出一個答案） 

 

活動 有很大限制 有一點限制 沒有任何限

制 

a. 劇烈運動，比如跑步，搬

重物，或參加劇烈的體育

運動 

１ ２ ３ 

b. 中等強度的活動，比如搬

桌子，使用吸塵器清潔地

面，玩保齡球或打太極拳 

１ ２ ３ 

c. 提起或攜帶蔬菜，食品或

雜貨 

１ ２ ３ 

d. 上幾層樓梯 １ ２ ３ 

e. 上一層樓梯 １ ２ ３ 

f. 彎腰，跪下，或俯身 １ ２ ３ 
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g. 步行十條街以上（一公

里） 

１ ２ ３ 

h. 步行幾條街（幾百米） １ ２ ３ 

i. 步行一條街（一百米） １ ２ ３ 

j. 自己洗澡或穿衣服 １ ２ ３ 

 

４. 在過去四個星期裏，您在工作或其它日常活動中，有多少時間會因為身體

健康的原因而遇到下列的問題？ （每項只圈出一個答案） 

 常常 

如此 

大部

分時

間 

有時 偶爾 從來 

沒有 

a 減少了工作或其它活動的時間 1 2 3 4 5 

b 實際做完的比想做的要少 1 2 3 4 5 

c 工作或其它活動的種類受到限

制 

1 2 3 4 5 

d 進行工作或其它活動時有困難

（比如覺得更加吃力） 

1 2 3 4 5 

 

５. 在過去四個星期裏，您在工作或其它日常活動中，有多少時間會由於情緒

方面的原因（比如感到沮喪或焦慮）遇到下列的問題？ （每項只圈出一

個答案） 

 常常 

如此 

大部

分時

間 

有時 偶爾 從來 

沒有 

a 減少了工作或其它日常活動的

時間 

1 2 3 4 5 

b 實際做完的比想做的要少 1 2 3 4 5 

c 工作時或從事其它活動時不如

往常細心了 

1 2 3 4 5 

 

６. 在過去四個星期裏，您的身體健康或情緒問題在多大程度妨礙了您的家人、

朋友、鄰居或社團的日常社交活動？ （只圈出一個答案） 

 

亳無妨礙  １ 

有很少妨礙  ２ 

有一些妨礙  ３ 

有較大妨礙  ４ 

有極大妨礙  ５ 
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７. 在過去四個星期裏，您的身體有沒有疼痛？如果有的話，疼痛到什麼程度？   

（只圈出一個答案） 

完全沒有  １ 

很輕微   ２ 

輕微   ３ 

有一些   ４ 

劇烈   ５ 

非常劇烈  ６ 

 

８. 在過去四個星期裏，您身體上的疼痛對您的日常工作（包括上班和家務）

有多大影響？ （只圈出一個答案） 

 

亳無影響  １ 

有很少影響  ２ 

有一些影響  ３ 

有較大影響  ４ 

有極大影響  ５ 

 

 

９. 下列問題是有關您在過去四星期裏您覺得怎樣和您其它的情況。針對每一

個問題，請選擇一個最接近您的感覺的答案。 （每項只圈出一個答案） 

 

在過去四個星期裏有多少時間： 

 常常 

如此 

大部分

時間 

有時 偶爾 從來 

沒有 

a 您覺得充滿活力？ 1 2 3 4 5 

b 您覺得精神非常緊張? 1 2 3 4 5 

c 您覺得情緒低落，以致

於沒有任何事能使您高興

起來？ 

1 2 3 4 5 

d 您感到心平氣和？ 1 2 3 4 5 

e 您感到精力充足？ 1 2 3 4 5 

f 您覺得心情不好，悶悶

不樂？ 

1 2 3 4 5 

g 您感到筋疲力盡？ 1 2 3 4 5 

h 您感到快樂？ 1 2 3 4 5 

i 您覺得疲倦？ 1 2 3 4 5 
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１０. 在過去四星期裏，有多少時間由於您的身體健康或情緒問題妨礙了

您的社交活動（比如探親、訪友等）？ 

 

常常有妨礙   １ 

大部分時間有妨礙 ２ 

有時有妨礙   ３ 

偶爾有妨礙   ４ 

完全沒有妨礙  ５ 

 

１１. 如果用下列的句子來形容您，您認為有多正確？ （每項只圈出一

個答案） 

 

 肯定

對 

大致

對 

不知

道 

大致 

不對 

肯定 

不對 

a 您好像比別人更容易生病 1 2 3 4 5 

b 您好像所有您認識的人一樣健康 1 2 3 4 5 

c 您覺得自己的身體狀況會變壞 1 2 3 4 5 

d 您的健康極好 1 2 3 4 5 
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Ｆ部份 —個人資料 
性別 男 / 女 

婚姻狀況 單身 / 已婚 / 已離婚 
教育程度 未受教育 / 小學 / 初中 / 高中 / 文憑或副學位 / 

學士學位 / 碩士學位 / 博士學位 
出生年月 年份︰          月份︰ 
*請圈出適當項目。 
 

<<謝謝你的參與>> 
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APPENDIX D 
Questionnaire Sample (English translation) 

Part A- Physical Activity: Questions 1-7 ask you about the time you spent being 
physically active in the last 7 days. Please answer each question even if you do 
not consider yourself to be an active person.  Think about the activities you do at 
work, as part of your house and yard work, to get from place to place, and in your 
spare time for recreation, exercise or sport. 
 

1. During the last 7 days, on how many days did you do vigorous physical activities? 

       Days per week 
 

2. How much time did you usually spend doing vigorous physical activities on one of 
those days?  

     Hours per day   
       Minutes per day 
 

3. During the last 7 days, on how many days did you do moderate physical activities? 

       Days per week 
 

4. How much time did you usually spend doing moderate physical activities on one of 
those days? 

      Hours per day  

       Minutes per day 
 

5. During the last 7 days, on how many days did you walk for at least 10 minutes at a 
time? 

     Days per week 
 

6.   How much time did you usually spend walking on one of those days? 

        Hours per day 

     Minutes per day 

 

7.  During the last 7 days, how much time did you usually spend sitting on a week day?
  

        Hours per weekday                         
        Minutes per weekday 
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Part B-Eating Behavior 
 
This section asks about the feeling of your eating behavior. For questions 1 to 18, 
circle the item that is the best answer to each question that best describe your 
eating behavior. For questions 19-21, choose the best answer of your eating habit. 
 

 Always Usually Rarely Never 

 
1. When you see any of your favorite 
foods, do you find it very difficult to keep 
from eating, even if you have just finished 
a meal?  
 

4 3 2    1 

 
2. Do you deliberately take small helpings 
as a means of controlling your weight?  
 

4 3 2 1 

 
3. When you feel anxious, do you find 
yourself eating?  
 

4 3 2 1 

 
4. Sometimes when you start eating, do 
you feel you just can’t seem to stop?  
 

4 3 2 1 

 
5. Being with someone who is eating often 
makes you hungry enough to eat also?  
 

4 3 2 1 

 
6. When you feel blue, do you often 
overeat?  
 

4 3 2 1 

 
7. When you see a real delicacy, do you 
often get so hungry that you have to eat 
right away?  

4 3 2 1 
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8. Do you get so hungry that your stomach 
often seems like a bottomless pit?  
 

4 3 2 1 

 
9. Are you always hungry so it is hard for 
you to stop eating before you finish the 
food on your plate?  
 

4 3 2 1 

 
10. When you feel lonely, do you console 
yourself by eating?  
 

4 3 2 1 

 
11. Do you consciously hold back at meals 
in order not to gain weight?  
 

4 3 2 1 

 
12. Do you not eat some foods because 
they make you fat?  
 

4 3 2 1 

 
13. Are you always hungry enough to eat 
at any time?  
 

4 3 2 1 

 
14. How often do you feel hungry?  
 

Almost 
always 

(4) 

Often 
between 
meals 

(3) 

Sometimes 
between 

meals  
(2) 

Only at 
meal times 

(1) 

 
15. How frequently do you avoid "stocking 
up" on tempting foods?  
 

Almost 
always 

(4) 

Usually 
(3) 

Seldom 
(2) 

Almost 
never  
(1) 

 
16. How likely are you to consciously eat 
less than you want?  
 
 

Very 
likely  

(4) 

Moderately 
likely 

(3) 

Slightly 
likely  

(2) 

Unlikely 
(1) 
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17. Do you go on eating binges though you 
are not hungry?  
 

At least 
once a 
week  
(4) 

Sometimes 
(3) 

Rarely  
(2) 

Never 
(1) 

 
 
18. On a scale of 1 to 8, where 1 means no restraint in eating (eating whatever you 
want, whenever you want it) and 8 means total restraint (constantly limiting food 
intake and never “giving in”), what number would you give yourself? 
 
 
1  2  3  4  5  6  7  8  
 
 
Recall your eating habit in the last 7 days. 
19. How often do you eat snack? 
口 Never 
口 Less than once/week 
口 2-3 times/week 
口 Regularly – More than 3 times a week 
口 Everyday 
 
20. Do you eat breakfast? 
口 Never 
口 Less than once/week 
口 2-3 times/week 
口 Regularly – More than 3 times a week 
口 Everyday 
 
21. Do you eat 3 meals at regular times each days? 
口 Never 
口 Less than once/week 
口 2-3 times/week 
口 Regularly – More than 3 times a week 
口 Everyday 
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Part C-Drinking Behavior 
 
This section asks you about your alcohol dependence. Questions 1-16 asks about 
your behaviour during period of heavy drinking; questions 17-20 ask how you feel 
the morning after two days of drinking. Please circle your most appropriate 
response.  
 
Are you a current drinker? 
□ Yes, please answer the following questions 
□ No, please go to Part D. 
 
During that period of heavy drinking  

 ALMOST 

NEVER 

SOME- 

TIMES 

OFTEN NEARLY 

ALWAYS 

1.The day after drinking alcohol, I woke up 
feeling sweaty  
 

1 2 3   4 

 
2. The day after drinking alcohol, my hands 
shook first thing in the morning  
 

1 2 3   4 

 
3. The day after drinking alcohol, my whole 
body shook violently first thing in the 
morning if I didn't have a drink  
 

1 2 3   4 

 
4. The day after drinking alcohol, I woke up 
absolutely drenched in sweat  
 

1 2 3   4 

 
5. The day after drinking alcohol, I dread 
waking up in the morning  
 

1 2 3   4 

 
6 .The day after drinking alcohol, I was 
frightened of meeting people first thing in 
the morning  

1 2 3   4 
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7. The day after drinking alcohol, I felt at the 
edge of despair when I awoke  
 

1 2 3   4 

 
8. The day after drinking alcohol, I felt very 
frightened when I awoke  
 

1 2 3   4 

 
9. The day after drinking alcohol, I liked to 
have an alcoholic drink in the morning  
 

1 2 3   4 

 
10. The day after drinking alcohol, I always 
gulped my first few alcoholic drinks down 
as quickly as possible  
 

1 2 3   4 

 
11. The day after drinking alcohol, I drank 
more alcohol to get rid of the shakes  
 

1 2 3   4 

 
12. The day after drinking alcohol, I had a 
very strong craving for a drink when I 
awoke  
 

1 2 3   4 

 
13. I drank more than a quarter of a bottle 
of spirits in a day (OR 1 bottle of wine OR 
8 units of beers )  
 

1 2 3   4 

 
14. I drank more than half a bottle of 
spirits per day (OR 1.5 bottles of wine OR 
15 units of beer)  
 
 
 

1 2 3   4 
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15. I drank more than one bottle of spirits 
per day (OR 3 bottles of wine OR 30 units 
of beer)  
 

1 2 3   4 

 
16. I drank more than two bottles of spirits 
per day (OR 6 bottles of wine OR 60 units 
of beer)  
 

1 2 3   4 

 
 
Imagine the following situation:  
1. You have been completely off drink for a few weeks  
2. You then drink very heavily for two days  
 
How would you feel the morning after those two days of drinking? 
 

 NOT AT 

ALL 

SLIGHTLY MODE- 

RATELY 

QUITE A 

LOT 

 
17. I would start to sweat  
 

1 2 3   4 

 
18. My hands would shake  
 

1 2 3   4 

 
19. My body would shake  
 

1 2 3   4 

 
20. I would be craving for a drink  
 

1 2 3   4 

 
21. In the last 7 days, what is the number of day(s) you contain alcohol 
consumption? 
 
Answer:     Day 
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Part D-Smoking Behaviour 
 
Are you a current smoker? 
□ Yes, please answer the following questions 
□ No, please go to Part E. 
 
This section asks you about your smoking dependence. Questions 1-4 asks about 
your feeling and smoking behaviour; questions 5-12 ask how you feel about your 
smoking behavior. Please circle your most appropriate response. 
 
1. Please rate your addiction to cigarettes on a scale of 
0 to 100: 
- I am NOT addicted to cigarettes at all = 0  
- I am extremely addicted to cigarettes = 100 

___ Addiction 

2. On average, how many cigarettes do you smoke per 
day? 

 

___ Cigarettes / day 

 

3. Usually, how soon after waking up do you smoke 
your first cigarette? 

 

___ Minutes 

 

4. For you, quitting smoking for good would be: 

  (Please circle the answer) 

Impossible      =  5 
Very difficult     =  4 
Fairly difficult     =  3 
Fairly easy     =  2 
Very easy     =  1 

 
Please indicate whether you agree with each of the following statements: 
 

 Fully 

Agree 

Somewhat 

Agree 

Neither 

Agree Nor 

Disagree 

Somewhat 

Disagree 

Totally 

Disagree 

 
5. After a few hours without 

smoking, I feel an irresistible 
urge to smoke 

 

5 4 3 2 1 
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6. The idea of not having any 
cigarettes causes me stress  
 

5 4 3 2 1 

 
7. Before going out, I always make 
sure that I have cigarettes with me  
 

5 4 3 2 1 

 
8. I am a prisoner of cigarettes  
 

5 4 3 2 1 

 
9. I smoke too much  
 

5 4 3 2 1 

 
10. Sometimes I drop everything to go 
out and buy cigarettes  
 

5 4 3 2 1 

 
11. I smoke all the time  
 

5 4 3 2 1 

 
12. I smoke despite the risks to my 
health  
 

5 4 3 2 1 
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Part E- Health Status: This section asks for your views about your health, how you 
feel and how well you are able to do your usual activities. Answer every question 
by checking the appropriate response. There are no right or wrong answers. If you 
are unsure about how to answer a question, please give the best answer you can. 
 
 
1. In general, would you say your health is 
口 Excellent 
口 Very Good 
口 Good 
口 Fair 
口 Poor 
 
2. Compared to one year ago, how would you rate your health in general now? 
口 Much better now than one year ago 
口 Somewhat better now than one year ago 
口 About the same as one year ago 
口 Somewhat worse now than one year ago 
口 Much worse now than one year ago 
 
3. The following questions are about activities you might do during a typical day. 

Does your health now limit you in these activities? If so, how much? 
 

 Yes, limited 
 a lot 

Yes, limited 
 a little 

No, not 
limited at all 

 
a. Vigorous activities, such as running, 

lifting heavy objects, participating in 
strenuous sports 

 

1 2    3 

 
b. Moderate activities, such as moving a 

table, pushing a vacuum cleaner, 
bowling, or playing golf  

 

1 2 3 

 
c. Lifting or carrying groceries  
 

1 2 3 
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d. Climbing several flights of stairs  
 

1 2 3 

 
e. Climbing one flight of stairs  
 

1 2 3 

 
f. Bending, kneeling, or stooping  
 

1 2 3 

 
g. Walking more than a mile  
 

1 2 3 

 
h. Walking several hundred yards  
 

1 2 3 

 
i. Walking one hundred yards  
 

1 2 3 

 
j. Bathing or dressing yourself  
 

1 2 3 

 
 
4. During the past 4 weeks, how much of the time have you had any of the 

following problems with your work or other regular daily activities as a result 
of your physical health? 

 
 All of the 

time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

 
a. Cut down on the amount of 

time you spent on work or 
other activities 

 

1 2 3 4   5 

 
b. Accomplished less than you 

would like  
 

1 2 3 4   5 
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c. Were limited in the kind of 

work or other activities  
 

1 2 3 4   5 

 
d. Had difficulty performing the 

work or other activities (for 
example, it took extra effort)  

 

1 2 3 4   5 

 
 
5. During the past 4 weeks, how much of the time have you had any of the 

following problems with your work or other regular daily activities as a result 
of any emotional problems (such as feeling depressed or anxious)? 

 
 

 All of the 

time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

 
a. Cut down on the amount of 

time you spent on work or 
other activities 

 

1 2 3 4   5 

 
b. Accomplished less than you 

would like 
 

1 2 3 4   5 

 
c. Did work or activities less 

carefully than usual 
 

1 2 3 4   5 

 
 
 
 
 
 
 

300 
 



6. During the past 4 weeks, to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, 
neighbors, or groups? 

 
口 Not at all 
口 Slightly 
口 Moderately 
口 Quite a bit 
口 Extremely 
 
7. How much bodily pain have you had during the past 4 weeks? 
 
口 None 
口 Very mild 
口 Mild 
口 Moderate 
口 Severe 
口 Very Severe 
 
8. During the past 4 weeks, how much did pain interfere with your normal work 

(including both work outside the home and housework)? 
 
口 Not at all 
口 A little bit 
口 Moderately 
口 Quite a bit 
口 Extremely 
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9. These questions are about how you feel and how things have been with you 
during the past 4 weeks. For each question, please give the one answer that 
comes closest to the way you have been feeling. 

 
How much of the time during the past 4 weeks... 
 

 All of the 

time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

 
a. Did you feel full of life? 
 

1 2 3 4   5 

 
b. Have you been very nervous?  
 

1 2 3 4   5 

 
c. Have you felt so down in the 

dumps that nothing could cheer 
you up?                        

1 2 3 4   5 

 
d. Have you felt calm and 

peaceful?  
 

1 2 3 4   5 

 
e. Did you have a lot of energy?  
 

1 2 3 4   5 

 
f. Have you felt downhearted and 

depressed?  
 

1 2 3 4   5 

 
g. Did you feel worn out?  
 

1 2 3 4   5 

 
h. Have you been happy?  
 

1 2 3 4   5 

 
i. Did you feel tired? 
 

1 2 3 4   5 
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10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting friends, 
relatives, etc.)? 

 
口 All of the time 
口 Most of the time 
口 Some of the time 
口 A little of the time 
口 None of the time 
 
11. How TRUE or FALSE is each of the following statements for you? 
 

 Definitely 

True 

Mostly 

True 

Don’t 

Know 

Mostly 

False 

Definitely 

False 

 
a. I seem to get sick a little easier 

than other people 
 

1 2 3 4   5 

 
b. I am as healthy as anybody I 

know 
 

1 2 3 4   5 

 
c. I expect my health to get worse 
 

1 2 3 4   5 

 
d. My health is excellent 
 

1 2 3 4   5 
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