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Abstract 

Background and Purpose: The increased mortality from ischemic heart disease (IHD) 

observed in East Indians who emigrate to the west is due to genetic susceptibility in 

combination with lifestyle-related risk factors. Lifestyle factors, ingrained in cultural values, 

are influenced by environmental factors encountered in the host country. A n understanding of 

the factors that influence health behaviors that predispose to IHD is essential for effective 

prevention strategies targeted towards this group. The primary purpose of this study was to 

examine the impact of culture on IHD-related knowledge, behaviors, and beliefs of the 

immigrant IndoCanadian (IC) and the dominant EuroCanadian (EC) ethnic groups. 

Design: Descriptive comparative study using a structured self-administered questionnaire. 

Subjects and Methods: 102 first-generation ICs and 102 ECs, recruited via convenience 

sampling from community centers across the British Columbia lower mainland, completed 

and returned the questionnaires which were designed to obtain information about the IHD-

related knowledge, behaviors, and beliefs. 

Results: ICs had lower knowledge of IHD risk factors, and were less likely to exercise, or 

have healthful dietary practices compared with ECs. Barriers and motivating factors for health 

behaviors identified by the two groups reflected their cultural orientations. Duration of 

residence in Canada (for IC immigrants) had no effect on knowledge scores, physical activity 

levels, or health beliefs although dietary practices had improved in the long-term immigrants. 

Discussion and Conclusions: In accordance with cultural theory, these findings describe 

differences between the East Indian and European Canadian cultures with respect to 

health behaviors and beliefs. Although the findings support that ICs were less likely to 

practice positive health behaviors compared with ECs, there is no evidence to suggest 

deterioration in health practices following immigration to explain the increased IHD 
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mortality in this group. Similar high rates of IHD mortality among urban dwelling East 

Indians in India compared with migrant ICs suggest the role of the westernized 

environment in risk factor determination. The present study demonstrates that IC cultural 

values augment the effect of the Canadian environment in influencing their health 

behaviors. Recommendations are provided for the design and dissemination of health 

education and health promotion strategies targeted toward these groups. 
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CHAPTER 1 

INTRODUCTION 

Background 

Vascular disease, including cardiovascular and cerebrovascular disease, is the leading 

cause of disability and death in Canada (Heart and Stroke Foundation of Canada, 1999). 

Age-standardized mortality rates for ischemic heart disease (IHD) are highest among Canadians of 

South Asian origin (people whose ethnic origins are in India, Sri Lanka, Pakistan, and Bangladesh) 

(Anand et al., 2000; Sheth, Nair, Nargundkar, Anand, & Yusuf, 1999), which is consistent with 

reports worldwide that people of South Asian origin have the highest rates of IHD and mortality 

from IHD compared with other ethnic groups (McKeigue, Miller, & Marmot, 1989). 

Although the exact cause of the high rates of IHD in South Asians has not been clearly 

established (Anand et al., 2000), various hypotheses have suggested an interplay of factors such as 

genetic susceptibility, metabolic predisposition, and lifestyle choices (Enas, Yusuf, & Mehta, 1992; 

Jolly, Pais, & Rihal, 1996; Kuppuswamy & Gupta, 2003; Nath et al., 1998). For migrant South 

Asians, conventional risk factors alone such as hypertension, high levels of total serum cholesterol, 

low levels of high-density lipoprotein, diabetes mellitus, and advancing age, fall short in explaining 

the excess risk of IHD. Several studies have reported a unique profile of risk factors characterized 

by insulin resistance syndrome, high triglyceride concentrations, low levels of high-density 

lipoprotein, abdominal obesity, and high levels of lipoprotein (a) to be associated with the high IHD 

rates in South Asians (Anand et al., 1998; Anand et al., 2000; Gupta et al., 2002; Hughes, Aw, 

Kuperan, & Chop, 1997; Jha, Enas, & Yusuf, 1993; McKeigue et al., 1989; McKeigue, Shah, & 

Marmot, 1991; Palaniappan et al., 2002; Singh, Ghosh et al., 1995). It has been suggested that the 

excess risk of IHD in South Asian immigrants may be a result of lifestyle-related risk factors 
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acquired in the western host environment in conjunction with non-conventional genetic and 

metabolic risk factors (Nath et al, 1998). 

South Asians comprise the second largest non-European immigrant group in Canada 

representing 3.1% (917,100) of Canada's total population and 23% of the minority ethnic 

population (Statistics Canada, 2003). In the province of British Columbia (BC), South Asians 

approximate 26% of the minority ethnic population (BC Stats, 2003). According to reports from BC 

Stats, immigrants arriving from India are older compared with immigrants arriving from all other 

countries. In the period between 2000 and 2003, the proportion of these East Indians immigrants 

entering BC who were over 50 years of age was 24%, compared with 12% of immigrants from all 

countries (BC Stats, 2004). Given the high prevalence of IHD in South Asians, the increasing South 

Asian immigrant population, and the greater proportion of older individuals in this group, the 

burden of this disease in terms of mortality, quality of life, and health care cost could be 

considerably disproportionate in this group. 

It has been well established that prevention and control of lifestyle-related modifiable 

risk factors such as unhealthy dietary practices, being overweight, physical inactivity, and 

smoking can significantly reduce the incidence and recurrence of IHD (Aldana et al., 2004; 

Assmann et al., 1999). Population-wide primary prevention is being propagated as the most 

efficient and cost-effective method for controlling the economic burden of this and other vascular 

diseases worldwide (World Health Organization, 2005). Rather than focus on one-on-one 

interventions among people at medium risk, the World Health Organization recommends that 

resources be directed toward those at elevated risk for IHD and other vascular diseases while 

simultaneously introducing population-wide efforts to reduce modifiable risk factors, mainly 
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unhealthy diets and physical inactivity through economic and educational policies and programs 

(World Health Organization, 2004, 2005). 

Among South Asians, lifestyle choices related to diet and physical activity are ingrained 

in cultural values and expectations (Kalra, Srinivasan, Ivey, & Greenlund, 2004), and are often 

compounded by a host of environmental factors encountered following migration (Choudhry, 

1998; Lawton, Ahmad, Hanna, Douglas, & Hallowell, 2005). Given the important role of culture 

on an individuals' health behaviors and beliefs (Daly et al., 2002), an examination of those 

factors that add to the understanding of the relationship between culture and prevalence of IHD in 

South Asian would be invaluable for designing population-based prevention strategies for IHD 

target toward this group. Yet, limited information exists about the relationship between culture 

and knowledge, behaviors, and beliefs related to IHD risk in this group, which precludes the 

development of such programs thus suggesting the need for further study in the interest of an 

inclusive health care system in Canada (Romanow, 2002). 

Purpose 

The primary purpose of this study was to examine the IHD-related knowledge, behaviors, 

and beliefs of East Indian immigrants in Canadians, and to compare these with the knowledge, 

behaviors, and beliefs of the dominant European Canadian population. A secondary purpose was to 

examine the effect of duration of residence in Canada on the knowledge, behaviors, and beliefs of 

East Indian immigrants. 
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Rationale 

The increased prevalence of IHD in South Asian immigrants is due to a unique 

combination of intrinsic susceptibility and lifestyle related factors not observed in other ethnic 

groups (Nath et al., 1998; B. Williams, 1995). Lifestyle choices, mainly dietary practices and 

physical activity, are influenced by cultural values and expectations (Kalra et al., 2004), as well 

as environmental factors encountered in host country, stress related to immigration, and the 

process of acculturation (Uppaluri, 2002). Experiences of health and illness are culturally 

specific (Lustig, 1999b; Manderson, 1990), and culture influences one's health related behaviors 

and beliefs (Daly et al., 2002). Moreover, beliefs about health and disease influence the 

likelihood of participation in health related activities (Janz & Becker, 1984; Stretcher, 1997). 

Health promotion, behaviors, beliefs, and disease self-management have been examined in South 

Asians residing in the United Kingdom, the United States, and in Canada, using qualitative 

methodologies (Choudhry, 1998; Farooqi, Nagra, Edgar, & Khunti, 2000; Kalra et al, 2004; 

Stone, Pound, Pancholi, Farooqi, & Khunti, 2005) which limits generalization to the larger 

immigrant population. Moreover, the role of culture has not been studied from the culture theory 

perspective (Bhawuk, 1996) which precludes meaningful interpretation of the results. 

Recognizing differences in culture, religion, and language as well as in health status and 

cardiovascular risk profile between the different South Asian ethnic groups (Bhopal et al., 1999) we 

decided to focus the study on the East Indian cultural group. East Indians comprise the majority 

(62%) of the South Asian population in Canada (Canadian Census Analyser, 2005). Much of the 

related research refers to the collective South Asian immigrant population. Where specific 

information on East Indians was not available, data for the collective South Asian population was 

used. Throughout this study East Indian immigrants in Canada will be referred to as IndoCanadians 
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(ICs), and the reference European Canadian group will be referred to as EuroCanadians (ECs). 

Since the majority of immigrants from Europe arrived prior to the 1960s (Statistics Canada, 2003), 

we assumed this group had assimilated and thus is indistinguishable from the dominant Canadian 

culture. 

No previous study had been designed to examine the relationship between IHD-related 

knowledge, behaviors, and beliefs of East Indian immigrants in comparison with a culturally-

distinct host population using objective inferential methods. The primary purpose of the study was 

to examine the IHD-related knowledge, behaviors, and beliefs of first-generation ICs, and to 

elucidate relationships between behaviors, and beliefs in this group. The use of culture theory 

(Bhawuk, 1996; Lustig, 1999a) as the basis to compare behaviors, and beliefs between the IC and 

the dominant EC group would provide a basis for meaningful comparisons and interpretations of 

the results. Findings will provide a rationale for the need for culture-specific prevention and 

management strategies for IHD in ICs and ECs, and further, will provide insights for design, 

development, and dissemination strategies for health education targeted toward these groups. 

To our knowledge, no validated questionnaire existed for measuring IHD-related 

knowledge, beliefs, and behaviors. A questionnaire was constructed for the purpose of this study. 

The section for measuring health beliefs related to IHD risk was based on a validated instrument for 

assessing beliefs about osteoporosis-related preventive behaviors among women (Cadarette, 

Beaton, & Hawker, 2004; Kim, Horan, Gendler, & Patel, 1991). Given that reliability and validity 

are population specific (Portney, 2000), we decided to conduct preliminary reliability and validity 

evaluation of the IHD health belief scale. 

Age and gender differences in health beliefs and health promoting practices have been 

well documented in the literature (Assaf et al, 2003; Furnham & Kirkcaldy, 1997; R. L. Johnson, 
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2005). Studies examining ethnicity and gender separately suggest that gender differences in health 

behaviors are consistent across ethnic groups (Courtenay, 2002). To learn more about the influence 

of age and gender, in our study we used these variables to assess differences in IHD-related 

knowledge, behaviors, and beliefs within the two ethnic groups of interest. Furthermore, as duration 

of residence in a culturally-distinct host country is accompanied by changes in health behaviors 

(Abraido-Lanza, Chao, & Florez, 2005), and health status (Frisbie, Cho, & Hummer, 2001), we 

determined whether knowledge, health behaviors, and beliefs changed among ICs based on the 

duration of their residence in Canada. 

Objectives 

1. To examine the IHD-related knowledge, behaviors, and beliefs in first-generation ICs, 

and to compare these with the knowledge, behaviors, and beliefs of ECs. 

2. To examine the IHD-related knowledge, behaviors, and beliefs in first-generation ICs, 

based on duration of residence in Canada. 

3. To perform preliminary tests of reliability and validity for the IHD health belief scale. 

4. To make recommendations for the content and delivery of health education and lifestyle 

modification strategies for ICs and ECs. 

Research Questions 

The specific research questions of the study were: 

1. Are there differences in IHD-related knowledge, behaviors, and beliefs between the ICs and 

ECs? Do age and gender differences exist within each ethnic group? 

2. Do the IHD-related health behaviors of ICs and ECs reflect their beliefs? 
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.3. Are there differences in IHD-related health behaviors and beliefs in the ICs based on length of 

residence in Canada? 

Definition of Terms 

Acculturation: The process by which immigrants adopt the attitudes, values, customs, beliefs, and 

behaviors of a new culture as a result of continuous first-hand contact with the new culture. 

Culture: A shared system of values, beliefs and learned patterns of behavior that include language, 

thoughts, communication, actions, customs, beliefs, and values shaped by the dominant 

ethnic group, education, gender, and age. 

Ethnic group: Groups of people that share some combination of common geographic or historical 

origins, family patterns, language, common values, cultural norms, Ethnicity implies a 

shared ancestry and history in addition to shared cultural and social characteristics. 

EuroCanadian: An individual who was born and resides in Canada of European ancestry (parents, 

grandparents, or ancestors born in the United Kingdom, Eastern and Western Europe). 

First-generation immigrants: Immigrants born outside of the host country, having foreign-born 

parents. 

Health behaviors: Behaviors that have an impact on an individual's health such as dietary practices, 

physical activity, smoking, consumption of alcohol, stress management, participation in 

screening practices, and practice of preventative measures. 

Health beliefs: Perceptions people have toward health, disease, and causes of disease. 

Health Belief Model: The Health belief model (HBM) has been widely used to explain a variety of 

health behaviors. It is based on the value expectancy theory. According to the HBM model, 

individuals are more likely to undertake a health behavior if they regard themselves as 
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susceptible to the condition, if they believe it to have potentially serious consequences, if 

they believe that a course of action would be beneficial to them, and if they believe that the 

anticipated barriers to taking the action are outweighed by the benefits. Thus health 

behaviors were explained to result from the combination of attitudes related to four concepts 

perceived susceptibility, perceived seriousness, perceived benefit, and perceived barriers. 

• Perceived susceptibility: the individual's view of the likelihood of 

experiencing a potentially harmful condition. 

• Perceived seriousness: concerned with the seriousness of contracting 

the condition or leaving it untreated. 

• Perceived benefits: the effectiveness of specific behavior in reducing 

the threat of the condition. 

• Perceived barriers: negative aspects of the anticipated behavior. 

The HBM model was subsequently expanded to include the concepts of 

health motivation, cues to action, and self-efficacy. 

• Health motivation: The individual's tendency of the individual to 

engage in healthy behaviors 

• Self-efficacy: An individual's confidence in his or her ability to 

perform a specific task by overcoming barriers. 

IndoCanadian: A Canadian immigrant from India, born of East Indian parents, and residing in 

Canada. 
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Ischemic heart disease: A n y condition in which the heart muscle is damaged or works inefficiently 

due to absence or relative deficiency of its blood supply; most often caused by 

atherosclerosis, it includes angina pectoris, acute myocardial infarction, chronic ischemic 

heart disease, and sudden death. 

Vascular disease: A l l diseases of the circulatory system which include myocardial infarction, 

ischemic heart disease, valvular heart disease, peripheral vascular disease, dysrhythmias, 

high blood pressure and stroke. 
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CHAPTER 2 

LITERATURE REVIEW 

The Burden of Vascular Disease in Canada 

Vascular disease, including cardiovascular, and cerebrovascular disease, is the leading 

cause of disability and death in Canada, as well as the leading cause of hospitalizations (Heart 

and Stroke Foundation of Canada, 1999). In 1999, I H D accounted for approximately 20% of all 

deaths. The growing burden of vascular disease reflects Canada's ageing population and 

adoption of unhealthy lifestyle choices that include smoking, unhealthy dietary practices, and 

physical inactivity. Health Canada estimates the annual cost of vascular disease to be $18.5 

bil l ion (Cdn), higher than that for any other disease. Ischemic heart disease alone was the 

major contributor to hospital care cost, and costs associated with mortality and long-term 

disability, accounting for approximately $7.8 bil l ion (Cdn). High costs imposed by I H D in 

terms of health care dollars and quality of life coupled with the predicted increase in I H D cases 

over the next 20 years suggest that its contribution to the burden of disease in Canada w i l l 

increase (Heart and Stroke Foundation of Canada, 2003). Investment in the prevention and 

reduction of risk factors to decrease the economic burden of vascular disease has become a 

health care priority in Canada (Public Health Agency of Canada, 2004). 

Ischemic Heart Disease and Related Risk Factors 

Cardiovascular disease is largely preventable. Separate reports from the United States 

and the United Kingdom have estimated that over half of the decline in I H D mortality between 

1980 and 2000 was attributed to risk factor reduction through primary or secondary prevention 

(Goldman et al., 2001; Hunink et al., 1997; Unal , Critchley, & Capewell, 2004). 
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Ischemic heart disease refers to any condition in which the heart muscle is damaged or works 

inefficiently due to absence or deficiency of its blood supply. It includes angina pectoris, acute 

myocardial infarction, chronic ischemic heart disease, and related sudden death (International 

Classification of Diseases-9). Well established risk factors of IHD include cigarette smoking, 

hypertension, diabetes, high levels of serum cholesterol, and low levels of high density lipoprotein 

cholesterol (Grundy et al., 1998). Other factors that increase the likelihood of developing IHD are 

obesity, physical inactivity, family history of IHD, abnormalities in coagulation factors, and high 

levels of triglyceride, low density lipoprotein cholesterol, lipoprotein (a) (Grundy et al., 1998). 

According to epidemiological data, risk factors directly or indirectly related to lifestyle such as 

smoking, physical inactivity, and being overweight together explain the majority of new cases of 

vascular disease (Beaglehole & Magnus, 2002; Heart and Stroke Foundation of Canada, 2003). 

These lifestyle factors are modifiable, i.e., the individual has some control over and can modify in 

order to reduce his or her risk of developing IHD. 

The need for reduction of these modifiable risk factors spawned the development of 

cardiac rehabilitation programs promoting dietary modifications, aerobic exercise, optimal 

nutrition, weigh control, smoking cessation, and stress management. A large body of literature has 

demonstrated the effectiveness of these lifestyle modification programs in reducing the risk of 

IHD, mitigating disease progression (Aldana et al., 2004; Aldana et al., 2003; Haskell et al., 1994; 

Koertge et al., 2003; Ornish et al., 1990; Roberts & Barnard, 2005; Schuler et al, 1992), and 

reversing disease (Aldana et al., 2004; Aldana et al., 2003; Ornish et al., 1998; Sdringola et al., 

2003). Billions of Canadian dollars are being spent on treating vascular disease. Consequences of 

cardiac-related lifestyle factors contribute to three other leading non-communicable diseases: 

chronic obstructive pulmonary disease, diabetes, and cancer (Figure 1). Recently, in a report on the 
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growing burden of vascular disease in Canada, the Heart and Stroke Foundation of Canada (Heart 

and Stroke Foundation of Canada, 2003) emphasized that increasing the proportion of the health 

care dollar allocated to prevention of these risk factors would also relieve the burden imposed by 

other non-communicable diseases. 

Primary and Secondary Prevention of I H D 

Primary prevention refers to modifying risk factors with the aim of delaying or 

preventing the onset of IHD in persons with no known disease. For those who have the disease, 

secondary prevention aims at reducing the risk of recurrences and death (Grundy et al., 1998). 

Given the unequivocal role of modifiable risk factors, health education and measures to 

improve health-related behavior of the entire population constitute fundamental aspects of 

prevention (Assmann et al., 1999). The World Health Organization recommends population-

wide prevention strategies as the most cost-effective methods to reduce the burden of IHD of a 

nation (World Health Organization, 2005). Primary prevention of IHD and other vascular 

diseases is a mutltifactorial process requiring the involvement of the entire health care team, 

including physicians, nurses, physical therapists, and nutritionists. Their collective role is to 

engage individuals at risk and those in the early stages of disease in comprehensive risk 

reduction programs by alleviating barriers to participation and facilitating adherence to lifestyle 

changes (Pearson et al., 2002). Secondary prevention of IHD involves short-term aggressive 

pharmacotherapy which can dramatically reduce the risk of disease recurrence (Grundy, 

Pasternak, Greenland, Smith, & Fuster, 1999; World Health Organization, 2005). Following 

this, long-term prevention strategies that aim at returning the patient to low-risk status call for 

sustained lifestyle modification, i.e. smoking cessation, diet low in cholesterol and cholesterol-
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raising fats, weight control, and increased physical activity (Grundy et al., 1999). All 

direct-access health professionals, irrespective of their client's primary diagnosis, should 

contribute to the public health approach to primary prevention of IHD with risk factor 

identification, client education, and behavioral modification programs to prevent the onset or 

worsening of risk factors (Chartered Society of Physiotherapy, 2001; Grundy et al., 1997; 

Pearson et al.. 2002). 

Ischemic Heart Disease in South Asian Immigrants 

A high prevalence of IHD among South Asian immigrants has been reported in 

several countries including Singapore (Chen, 1980; Danaraj, Acker, Danaraj, Wong, & Tan, 

1959; Hugheŝ  Lun, & Yeo, 1990), Uganda (Shaper & Jones, 1959), South Africa (Adelstein, 

1963; Wyndham, 1982), Fiji (Collins, Dowse, Cabealawa, Ram, & Zimmet, 1996; Tuomilehto, 

Ram, Eseroma, Taylor, & Zimmet, 1984), and Trinidad (Beckles et al., 1986). In England and 

Wales, people from the Indian subcontinent have the highest IHD mortality rates compared to 

other immigrant groups and the local population (Balarajan, 1991; Balarajan, Bulusu, 

Adelstein, & Shukla, 1984; Wild & McKeigue, 1997). In the United States, East Indian 

immigrants have a higher prevalence of IHD (Enas et al., 1996), and higher proportional 

mortality from IHD compared with Caucasians (Palaniappan, Wang, & Fortmann, 2004). 

Proportional mortality is the mortality rate expressed as a proportion of all-cause mortality. A 

similar trend in Canada has been observed. Analyzing age-standardized mortality rates (for sex 

and ethnic group) of Canadians of European, South Asian, and Chinese descent from the 

Canadian Mortality Database, Sheth and colleagues (Sheth et al., 1999) reported that mortality 

rates for the period from 1979 to 1993 were highest among Canadians of South Asian origin. 
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They further reported that proportional mortality was highest among South Asian men and 

women (42% and 29%, respectively) compared with European Canadians (29% and 19%) and 

Chinese Canadians (18% and 11%) (Sheth et al., 1999). In another Canadian ethnic cohort 

study, Anand and colleagues (Anand et al., 2000) reported that IHD (defined by the person's 

history or by electrocardiographic findings) was highest among South Asians compared with 

Europeans and Chinese (11%, 5%, and 2%, respectively). Gupta and coworkers reported that 

risk factors and outcomes following acute myocardial infarction were less favorable for South 

Asians compared with non-South Asians (Gupta et al., 2002). 

Conventional risk factors fail to explain the high prevalence of IHD observed in 

migrant South Asian populations (McKeigue et al., 1989). This trend is not paralleled by 

increased rates of hypertension (Enas et al., 1996; Knight et al, 1993), smoking (Enas et al., 

1996; Knight etal., 1993; Lip, Luscombe, McCarry, Malik, & Beevers, 1996; R. Williams, 

Bhopal, & Hunt, 1994), or obesity (Anand et al., 2000; Gupta et al., 2002). A syndrome of 

metabolic factors characterized by insulin resistance (glucose intolerance, hyperinsulinemia, 

and overproduction of glucose by the liver), high triglyceride concentrations, low levels of high 

density lipoprotein, and abdominal obesity have been associated with high rates of IHD in 

South Asians (Anand et al., 2000; Bhatnagar et al., 1995; Enas et al, 1996; Hughes et al., 

1997; Tillin et al., 2005). Although the prevalence of obesity (assessed by body mass index) is 

less common among East Indians, an increased tendency toward central obesity (assessed by 

the waist-hip ratio) (Anand & Yusuf, 1997;.Lean et al., 2001) has been correlated with insulin 

resistance syndrome (McKeigue et al., 1991). The association of insulin resistance with central 

obesity is a strong risk factor of IHD in South Asians (Pais et al., 1996; Singh, Niaz et al., 

1995). Additionally, higher levels of lipoprotein (a), a genetically-determined risk factor, have 
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been observed in South Asians compared with Caucasians and Chinese people (Anand et al., 

1998; Bhatnagar et a l , 1995; Hoogeveen et a l , 2001; Jha et al., 1993; Palaniappan et al., 2002; 

Sandholzer et al., 1991). 

Recent attention has been focused on adverse gene-environment interactions to 

explain the increased prevalence o f IHD in immigrant South Asians. The increased mortality in 

these immigrants has been attributed to lifestyle-related risk factors acquired in a western 

environment, in conjunction with genetic and metabolic risk factors as previously discussed 

(Hakeem, Thomas, & Badruddin, 2001; Nath et al., 1998; B . Will iams, 1995). Further, 

migration and acculturation are believed to be important independent risk factors for I H D in 

South Asians (Mooted, Petersen, Dagubati, & Pai, 2004). Bhatnagar and coworkers (Bhatnagar 

et al., 1995) reported that migrant East Indians have a less favorable IHD risk factor profile 

compared with their siblings in India, with higher body mass indices, fasting blood glucose 

levels, systolic blood pressures, and cholesterol levels, and lower levels of high density 

lipoprotein. 

Knowledge of IHD 

Knowledge and awareness of IHD causation and risk factors tend to be lower among 

South Asians compared with other groups. L i p and colleagues (Lip et al., 1996) studied ethnic 

differences in public health awareness and reported that South Asians have lower awareness about 

cholesterol and their dietary intake of specific foods compared with other ethnic groups. Using 

focus groups to examine cardiovascular risk knowledge and practices among East Indians in 

California, Kalra and coworkers (Kalra et al., 2004) reported that most participants became aware 

of cardiovascular disease only after a person they knew had been diagnosed with the condition. 
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Even though they recognized the role of lifestyle-related risk factors and family history, the 

participants expressed uncertainty and helplessness regarding disease development (Kalra et al., 

2004). These participants had low awareness about the role of cholesterol in disease causation. 

Similarly, Farooqi and colleagues (Farooqi et al., 2000) observed that even though South Asians 

were aware of risk factors such as family history, unhealthy diet, and physical inactivity, they were 

not aware of the link between smoking and alcohol consumption and heart disease. Interviewing 

East Indians patients with myocardial infarction Webster and colleagues (Webster, Thompson, & 

Mayou, 2002) observed that in addition to poor knowledge of IHD risk factors, these individuals 

did not know what to expect in terms of recovery. They anticipated long-term and permanent 

activity restrictions would be an inevitable part of the disease process. Interestingly, in both focus 

groups psychological stress was identified as a major cause of heart disease (Farooqi et al., 2000; 

Webster et al., 2002). 

Health Behaviors of East Indians Immigrants 

Similar high rates of IHD in urban East Indians living in India as those observed in 

migrant East Indians living in the west support the central role of urban lifestyle in risk factor 

determination (Enas, 2000). The acculturation hypothesis posits that health behaviors become 

riskier as a result of acculturation leading to greater chronic disease prevalence (Abraido-Lanza 

et al., 2005). Acculturation refers to the process by which immigrants adopt attitudes, values, 

customs, beliefs, and behaviors of a new culture. Acculturation influences the health behaviors 

of immigrants through the adoption of dietary habits and lifestyle practices more typical of the 

host country. Whether the acculturation hypothesis applies to migrant South Asians group has 

not been clearly established as analysis of this group in isolation is lacking (Frisbie et al., 
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2001). There is mixed evidence for this hypothesis among East Indians. Nonetheless, cultural 

and environmental factors interwoven in a complex and as yet undetermined manner have been 

reported to influence East Indians' health behaviors and health status in host countries, and 

therefore have implications for health education strategies for risk modification (Kalra et al., 

2004; Pardhan & Mahomed, 2004). 

Physical Activity 

That regular physical activity reduces IHD risk by counteracting low levels of high 

density lipoprotein, abdominal obesity, and insulin resistance, has been well established. Several 

studies have demonstrated that South Asians have lower physical activity levels compared with 

other immigrant groups and indigenous host populations (Dhawan & Bray, 1997; Hayes et al., 

2Q02; Health Survey for England 1999, 2000; Kamath et al., 1999; Lean et al., 2001; Lip et al., 

1996; Palaniappan et al., 2002). South Asians have also reported less participation in sport and 

recreational activities compared with reference populations in the United Kingdom and the United 

States (Hayes et al,, 2002; Kamath et al., 1999; Knight et al., 1993; Lean et al, 2001; R. Williams et 

al., 1994). Examining the role of culture and religion in the management of diabetes, Naeem 

(Naeem, 2003) interviewed 106 East Indian men, and observed that only 14% of the group reported 

participating in occasional exercise. He concluded that lack of exercise participation was. a 'cultural 

phenomenon'. 

Reports on the physical activity levels o f East Indian immigrants in comparison with 

people residing in India are inconsistent. Evaluating the relationship between physical activity and 

risk factors for IHD in a cohort with moderate to severe coronary stenosis, Dhawan and Bray 

(Dhawan & Bray, 1997), reported that British East Indians had a higher proportion of sedentary 
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individuals (79%), compared with the group residing in India (40%). That the Indian group was 

recruited from an urban setting in India (probably less active than their rural counterparts) could 

have influenced these findings. In contrast, examining the risk factors for IHD in two healthy East 

Indian populations, one residing in India and the other in Australia, Mahajan and Bermingham 

(Mahajan & Bermingham, 2004) observed that both men and women living in India exercised more 

vigorously and more frequently compared with their relatives in Sydney. The groups consisted 

mainly of urban dwelling individuals in business or professional communities (Mahajan & 

Bermingham, 2004). 

Generally, it is believed that people living in rural areas in India are more physically 

active as a result of occupational-related activities and lack of access to labor-saving technology 

(Jajoo, Kalantri, Gupta, Jain, & Gupta, 1988). On migration, these individuals experience a 

reduction in occupation-related physical activity and are not accustomed to participating in formal 

exercise sessions (Choudhry, 1998). Recently, Kandula and Lauderdale hypothesized that the lower 

levels of sports and leisure time physical activity in immigrant South Asians may be a reflection of 

their socioeconomic status (Kandula & Lauderdale, 2005). Viewing leisure time physical activity as 

a luxury, lower income and education classes have less time and money and limited access to 

community resources. They also may have less knowledge of the health benefits of exercise 

(Kandula & Lauderdale, 2005). Further, with increased duration of residence in the western 

country, increased socioeconomic status, access to labor-saving technology, and sedentary 

occupations contribute to the lower rates of occupational-related physical activity in these 

immigrants (Goel, McCarthy, Phillips, & Wee, 2004), but an increase in leisure time physical 

activity (Kandula & Lauderdale, 2005). Studies examining urban-rural differences in coronary heart 
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disease prevalence and risk factors however have failed to report on physical activity levels 

(Chadha, Gopinath, & Shekhawat, 1997; Singh, Sharma et al., 1997). 

Dietary Practices 

Dietary habits among East Indians are complex in that they are regionally varied, and 

strongly influenced by religion, caste, economic status, and physical environment (Jambunathan, 

2003; Jonnalagadda et al., 2002). Despite these variations, traditional East Indian diets are high in 

carbohydrate and saturated fat, and deficient in high-quality protein and antioxidants (Park, 2004; 

Raj, Ganganna, & Bowering, 1999). Diets high in cholesterol, saturated fats, and trans fats increase 

the risk for IHD by increasing low density lipoprotein levels (US Food and Drug Administration, 

2004). Migrant South Asians have a higher than optimal fat intake due to greater consumption of 

butter, margarine, ghee, eggs, and milk compared with other ethnic groups (Kamath et al., 1999; 

Lean et al., 2001; Lip et al., 1996; Naeem, 2003; Yagalla, Hoerr, Song, Enas, & Garg, 1996). Ghee, 

a clarified form of butter, common in traditional Indian cooking, is high in cholesterol and has been 

implicated in atherosclerosis (Jacobson, 1987). Investigating whether the higher mortality from 

IHD in East Indians was related to differences in fat intake, Lip and colleagues (Lip, Malik, 

Luscombe, McCarry, & Beevers, 1995) observed higher quantities of fat in foods purchased per 

capita per week by East Indians who were also more likely to fry their food (as opposed to grilling, 

boiling, or poaching) compared with Caucasians and Afro-Carribeans. 

Change in food habits following migration is viewed as a measure of acculturation. 

Several investigations have documented changes in East Indian dietary practices following 

migration to western countries (Karim, 1986; Raj et al., 1999; Varghese & Moore-Orr, 2002). 

Recent studies have demonstrated that East Indian dietary changes occur in relation to length of 
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residence in the host country, in both positive and negative ways. For example, Raj and colleagues 

(Raj et al., 1999) observed a reduction in the consumption of ghee, butter, and milk in long-term 

immigrants in the United States compared with recent immigrants. Varghese and Moore-Orr 

(Varghese & Moore-Orr, 2002) similarly observed that as length of stay in Canada increases, a 

decline in the practice of vegetarianism was accompanied by an increase in the consumption of 

convenience foods and an increased likelihood lowering their dietary fat content in accordance with 

Canada's Food Guide to Healthy Eating recommendations (Varghese & Moore-Orr, 2002). The 

extent of dietary acculturation was reported to be related to the familiarity with the new culture and 

length of stay in the host country (Raj et al., 1999; Varghese & Moore-Orr, 2002). 

Barriers to Health Promoting Behaviors in South Asian Immigrants 

Motivation and self-image are well established determinants of physical activity 

behavior (Biddle & Wang, 2003; Lees et al., 2005; Wilcox, Bopp, Oberrecht, Kammermann, & 

McElmurray, 2003). In addition to the general reasons given for not being physically active, certain 

distinctive cultural factors serve as barriers to limit the participation of East Indians in sports and 

exercise (M. Johnson, 2000). Modesty and avoidance of mixed-sex activity are barriers for some 

East Indians to attending communal fitness facilities (Farooqi et al., 2000; Lawton et al., 2005; 

Naeem, 2003). The attitude that it is too late in life to make changes in their lifestyle may be a 

barrier for older South Asians (Farooqi et al., 2000; Naeem, 2003). Viewing exercise as a formal 

activity rather than part of their everyday activities acts as a limiting factor as it represents 

something they are unfamiliar with (Choudhry, 1998; Farooqi et al., 2000; Naeem, 2003). 

Additionally, individuals moving from rural areas in India experience a reduction in 

occupation-related physical activity and are not accustomed to participating in formal exercise 
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sessions (Choudhry, 1998). Even though the effect of years since immigration on level of physical 

activity has not been systematically studied in East Indians, the likelihood of exercising has been 

reported to be greater among those who have lived in Canada longer and those who are more 

integrated within the Canadian society (i.e., students and the employed) (Varghese & Moore-Orr, 

2002). Climatic conditions, language barriers, lack of time, and family obligations often limit the 

participation in sports and leisure time activities (Choudhry, 1998; Lawton et al., 2005). 

Lack of availability of traditional dietary ingredients has led to a tendency to eat foods 

that are more readily available (Varghese & Moore-Orr, 2002). Inadequate knowledge about the 

nutritional value of traditional Indian foods has been cited as an important health concern for East 

Indian immigrants (Kalra et al., 2004; Varghese & Moore-Orr, 2002). Knowledge, education, 

English proficiency, length of residence in Canada, and familiarity with the Canadian culture are 

important determinants of the extentof participation in health promotion practices (Choudhry, 

Srivastava, & Fitch, 1998). 

Cultural Aspects of East Indian Health Beliefs and Behaviors 

Health and illness are culturally determined experiences (Lustig, 1999b; Manderson, 

1990). Health-related beliefs and behaviors learnt through early childhood socialization are retained 

even after immigration (Choudhry, 2001; Ramakrishna & Weiss, 1992). Culture refers to a system 

of learned and shared behaviors, values, beliefs and customs transmitted through generations and 

expressed in the way people live their lives (Shusky, 1978). Culture affects every aspect of people's 

lives, including their beliefs about cause, prevention, and treatment of illness and, determines 

people's attitudes toward health and health-related behavior (Chacko, 2003; Stewart, 1994). 

Cultural differences affect access to health services, and determine how people receive and respond 
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to heath-related information. Little is known about the association between culturally-mediated 

health beliefs and health promotion practices in East Indians in Canada. An understanding of the 

traditional East Indian medical system provides some insight into the cultural underpinnings of their 

health related views. 

The Ayurvedic Philosophy 

Diversity within the East Indian society is organized by attributes such as language, 

religion, cultural practices, and geography. On migration, differences are further influenced by 

factors such as educational level, language skills, income, reasons for immigrating, and degree of 

acculturation (Ramakrishna & Weiss, 1992). Despite these diversities, a certain common thread 

underlies the East Indian view of health and illness. Ayurveda {ayur = life, vedas = knowledge) is 

an ancient system of medicine that has been practiced in India for over 5000 years, and continues to 

influence the East Indian view of health and illness. The ayurvedic approach focuses on prevention 

and cure of disease, as well as promotion of good health and healthy ways of living (Verma, 1995). 

Ayurveda is a holistic system concerned with physical, mental, and spiritual health and well being 

(Crawford, 1998). Consequently, good health signifies not only proper biological functioning of the 

individual, but also healthy relationships with the individual's physical, psychological, social, and 

spiritual environments. The ayurvedic philosophy influences the East Indian view of health in terms 

of physical, mental, and spiritual well being (Choudhry, 1998; Hilton et al., 2001). In contrast, the 

biomedical orientation to healthcare linked to the European American cultural pattern dominant in 

Canada views disease as a break down of a body part and focuses treatment on rectifying the 

physical problem to make the body healthy again (Lustig, 1999b). These differences in views about 

disease causation, prevention, and treatment affect the individual's attitudes toward health and 
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health-related behavior, and determine how people receive and respond to heath-related information 

(Chacko, 2003; Stewart, 1994). 

Cultural Differences between East Indians and European Canadians 

Cultural differences between East Indians and European Canadians in the context of 

health behaviors and beliefs may be understood on the basis of the four-dimensional model of 

cultural differences proposed by renowned anthropologist Geert Hofstede (Hofstede, 1980), 

summarized below. 

Individualism-Collectivism: According to this model, in contrast with the European 

Canadian culture that values individualism and autonomy, East Indian culture emphasizes 

collectivism characterized by interdependence of group members and placing the interest of the 

group before that of the individual (Hofstede, 1980; Lustig, 1999a). For East Indians, family is the 

most important social group (Ramakrishna & Weiss, 1992). Inclusion and involvement family 

members in patient care is recognized and expected (Bhungalia, 2002; Jambunathan, 2003; 

Ramakrishna & Weiss, 1992). Webster and colleagues (Webster, Thompson, & Davidson, 2003) 

studied the experiences and needs of East Indian Hindu patients with myocardial infarction and 

reported that the family is the main source of support and encouragement during recovery. Owens 

and Randhawa (Owens & Randhawa, 2004) reported that health professionals viewed the 

preference for family and community care as an important difference in the palliative care needs 

between South Asian and Caucasian patients in the United Kingdom. This importance of family 

support among East Indians was highlighted in a study Rothstein and Rajapaksa (Rothstein & 

Rajapaksa, 2003) who compared the health beliefs of American college students born in the United 

States, China, and India. Although these students shared many western biomedical health beliefs, 
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the students from India attributed more importance to religious faith, and had more confidence in 

their families and friends in helping them recover from illness, compared with students born in 

China and the United States. 

Power Distance: East Indian culture distinguishes itself from Canadian culture on the 

dimension of power distance in the extent to which it accepts unequal power distribution between 

individuals. In cultures ranking high on the power distance index, such as India, the need for such 

social inequality is viewed as essential for the smooth functioning of society (Hofstede, 1980, 1986; 

Lustig, 1999b). With reference to the health care context, physicians are well respected in the East 

Indian community and exert great influence in altering an individual's behavior (Kalra et al., 2004). 

Indian clients are relatively subservient in that they are less inclined to question the physician for 

fear of appearing disrespectful (Ramakrishna & Weiss, 1992). The status difference between patient 

and health care professional may stem from the religious belief that the God grants cures through 

the physician (Jambunathan, 2003). 

Masculinity-Femininity: Masculinity as a characteristic of a culture opposes femininity 

(Hofstede, 1986). This dimension refers to the degree to which a culture reflects traditional gender-

based attributes such as assertiveness and competitiveness (masculine) or caring for others and 

quality of life (feminine), that are consistent with the social and political structure of the society 

(Lustig, 1999a). Cultures ranked high in the masculinity index are characterized by qualities such 

assertiveness and achievement, and the high value placed on the individuals' success and 

acquisition of material wealth. These cultures strive for maximal distinction between what men are 

expected to do and what women are expected to do (Hofstede, 1986). Cultures low on this index 

(feminine cultures), are concerned less with materialistic achievement and more with enhancing the 

quality of life. Feminine cultures are characterized by relatively overlapping social roles for men 
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and women, and accept modesty, tenderness and nurturing as appropriate qualities for both men and 

women (Hofstede, 1986). Based on their ranking on this dimension, India is more masculine 

compared to Canada (Hofstede, 1980, 1986). Distinctions in roles for men and women are more 

evident in this culture, as seen in the running of traditional East Indian households where men are 

the bread winners and heads of the family, whereas the women are primarily responsible for 

household duties (Bhungalia, 2002). For this reason, women are considered primary decision 

makers when it comes to making dietary modification for the household (Kalra et al., 2004). 

Typical of high masculine cultures, women are expected to play the nurturing role and care for the 

family more so than men (Hofstede, 1986), causing them to place the needs of the family before 

their own, even in matters of personal health (Bottorff et al., 1998; Choudhry.et al., 2002). This 

expectation also influences women's body image. East Indian women are more likely to equate 

larger body sizes with health and healthy child bearing, and are less likely to experience external 

pressure from others to change their body size and as a result are less likely to attempt to lose 

weight compared to other immigrant and British women (Bush, Williams, Lean, & Anderson, 

2001). 

Uncertainty Avoidance: One explanation for South Asians being less inclined to make 

lifestyle modification in response to disease diagnosis is a fatalistic attitude toward illness causation 

(Lip et al., 1996; Webster et al., 2002). Acceptance of a future that is uncertain is a consequence of 

a culture ranking low on the uncertainty avoidance index (India). This dimensions refers to the 

extent to which cultures feel threatened by situations they perceive as unclear and ambiguous and 

try to avoid them by establishing more structure (Hofstede, 1980). Studying the role of religion and 

culture in diabetes management, Naeem (Naeem, 2003) reported that 32% of the group studied 

believed that their having diabetes was determined by a higher power {Allah's will), and therefore 

25 



beyond their control. Only 1 4 % of these men undertook occasional exercise and 2 7 % reported 

regularly checking their blood glucose levels. Acceptance of a disease diagnosis with a sense of 

inevitability, either due to a number of family having the disease, or views that a higher power is 

responsible for their health or ill-health is believed to underlie the passive approach to lifestyle 

modification observed in South Asians. This attitude of fatalism has been used to explain their 

limited participation in preventive health behaviors or disease self-management (Farooqi et al., 

2 0 0 0 ; Lawton et al., 2 0 0 5 ; Stone et al., 2 0 0 5 ; Webster et al., 2 0 0 3 ) . Canada on the other hand ranks 

higher than India on this dimension, signifying less tolerance with futures that are unpredictable 

(Hofstede, 1986; Lustig, 1999b), and as a consequence individuals of this culture are more inclined 

to modify their behavior to avoid disease or ill-health. 

Measuring Health Beliefs: The Health Belief Model 

There is a paucity of Canadian research investigating the health beliefs of East Indians 

with respect to IHD. Health beliefs refer to the perceptions people have toward health, disease, and 

causes of disease. Knowledge and beliefs related to specific health practices such as diabetes 

management (Naeem, 2 0 0 3 ) , modification of cardiovascular disease risk (Farooqi et al., 2 0 0 0 ; 

Kalra et al., 2 0 0 4 ) , and general health promotion behaviors (Choudhry, 1998) have been previously 

studied using qualitative methods. This methodology has provided important information for 

understanding how cultural beliefs shape East Indian perspectives and practices related to health, 

health care, and health-related behaviors. There is now a need to extend this knowledge base by 

examining the relationship between culture and health-related knowledge, beliefs, and behaviors 

across the East Indian population in general. Systematic study of the knowledge, beliefs and 

behaviors of Canadian East Indians using structured measurement methods would not only enhance 
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the external validity of the results by allowing generalization to the Canadian East Indian 

population overall, it would also permit replication studies and comparative studies across the 

various subgroups of this ethnic community. 

The HBM was initially developed by a group of social psychologists as a value 

expectancy model to predict which people would or would not use screening tests, and was further 

modified to apply to preventive behaviors and program adherence in response to diagnosed illness 

(M.H. Becker, 1974). It has since been used as a conceptual framework for understanding a variety 

of preventive and sick-role behaviors (Stretcher, 1997). This model postulates that the likelihood of 

undertaking a health action depends on the individual's beliefs about their personal susceptibility to 

the disease, the seriousness of the condition, the efficacy of the proposed preventive measures, 

barriers to taking the health action, personal motivation levels, and perceived self-efficacy 

(Stretcher, 1997). 

The applicability of the HMB across different ethnic groups other than North Americans 

has not been adequately established. Further, due to the failure of the model to take into account the 

role of the family, community, and environment in health related behaviors, important determinants 

of health behavior and beleifs in some ethnic groups (Airhihenbuwa, 1995; Rodriguez-Reimann, 

Nicassio, Reimann, Gallegos, & Olmedo, 2004), the model was not utilized for predicting health 

behaviors (M. H. Becker & Maiman, 1975; Janz & Becker, 1984). Rather, the purpose for using the 

HBM variables to measure beliefs related to IHD preventive behaviors was to provide a structured 

and objective method for comparing beliefs between two culturally distinct groups. A secondary 

purpose was to examine direct relationships between the variables and preventive behaviors, i.e., 

exercising and dietary practices. 
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Few studies have used the HBM variables to examine preventive behaviors related to 

IHD such as low-fat diets (Ali, 2002), and exercise performance (Al-Ali & Haddad, 2004; 

Mirotznik, Feldman, & Stein, 1995). A search of the literature identified two studies that used the 

HBM for studying health beliefs and behaviors in South Asian women (Ahmad, Cameron, & 

Stewart, 2005; Ananth & Koopman, 2003). Psychometric properties of the instruments were not 

reported. Studying beliefs about breast cancer detection practices in South Asian women, Choudhry 

and coworkers (Choudhry et al., 1998) reported that existing HBM instruments were not 

appropriate for South Asian populations. The breast self-examination health belief scales was 

developed and refined for measuring the HBM variables related to breast cancer preventive 

behavior (Champion, 1993; Champion & Scott, 1997). It has since been translated and adapted for 

use in other cultures (Champion & Scott, 1997; Gozum & Aydin, 2004; Lee, Kim, & Song, 2002; 

Mikhail & Petro-Nustas, 2001; Wu & Yu, 2003). The original breast cancer health belief scales was 

reported suitable for modification for use with other health conditions (Champion & Scott, 1997) 

and was modified to relate to osteoporosis preventive behaviors (Cadarette et al., 2004; Champion, 

1993; Kim et al., 1991), from which the scale for the present study was adapted. 

Purpose of the Study and Research Questions 

The high prevalence of IHD mortality in East Indians migrants is due to the combination 

of genetic susceptibility, and lifestyle factors influenced by cultural, and environmental factors in 

the host country (Enas, 2000; B. Williams, 1995). Certain distinctive behaviors and beliefs, 

potentially detrimental to heart health, observed in several East Indian communities studied, support 

a role for culture in shaping these health practices. Population-based primary prevention strategies 

tailored according to characteristics of the target population may be the most cost-effective method 
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for controlling the burden of IHD (Beaglehole, 2001; Hiskins, 1995; World Health Organization, 

2004). 

Existing data about the knowledge, behaviors, and beleifs of East Indian immigrants 

come from qualitative studies of diverse groups within this ethnic population, limiting its 

application to the general East Indian population in Canada. The purpose of this study was to 

examine, using structured methods, the IHD-related knowledge, behaviors, and behaviors of East 

Indian Canadians, and to compare these with the knowledge, behaviors, and behaviors of Canadians 

of European ancestry. Comparison with the culturally distinct European Canadian groups was done 

in order to assess the rationale for culturally specific health promotion strategies in the Canadian 

multicultural milieu. 

Time since immigration influences the extent to which immigrants adopt the dietary and 

lifestyle habits of the dominant group (Abraido-Lanza et al., 2005; Raj et al., 1999; Varghese & 

Moore-Orr, 2002) and as a result influences their health status. For example, it has been suggested 

that time since immigration is an important risk factor for excess body weight (Cairney & Ostbye, 

1999; Goel et al., 2004). We therefore decided to examine the effect of time since immigration on 

health behaviors and beliefs of ICs. Further, given the well documented influence of age and gender 

on health beliefs and health promoting practices (Assaf et al., 2003; Furnham & Kirkcaldy, 1997; 

R..L. Johnson, 2005), these variables were used to assess differences in IHD-related knowledge, 

behaviors, and beliefs within the two ethnic groups of interest. Another purpose of this study was to 

conduct preliminary reliability and validity tests of the IHD health beliefs scale. 
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The.specific research questions were: 

1) Are there differences in IHD-related knowledge, beliefs, and behaviors between the ICs and 

ECs? Do age and gender differences exist within each ethnic group? 

2) Do the IHD-related health behaviors of ICs and ECs reflect their knowledge and beliefs? 

3) Are there differences in IHD-related health beliefs and behaviors in the ICs based on length of 

residence in Canada? 
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CHAPTER 3 

METHODS 

Design 

A cross-sectional descriptive comparative study was conducted using a structured 

self-administered questionnaire. 

Sample 

The target population was first-generation IC immigrants. First-generation IC adults 

residing in the lower mainland of BC comprised the accessible population from which the sample 

was recruited. A sample of ECs was recruited as a reference group. Based on the number of ICs 

living in the BC lower mainland (164,365) (Statistics Canada, 2003), a sample size of 130 was 

deemed adequate based on population survey sample size calculation with a 7% confidence interval 

at the 95% confidence level (Creative Research Systems, 2003). 

Recruitment 

Eligibility criteria for the IC sample were: 1) born in India, 2) immigrated to Canada as 

adults (after their 19th birthday), and 3) be able to read and write either English or Punjabi. Subjects 

were eligible for the EC sample if they 1) were born in Canada, and 2) were of European ancestry 

(i.e. parents, grand-parents, or ancestors born in Europe). 

The study was approved by the ethics review board of the University of British 

Columbia. Agreement to participate in the study was taken as consent. A sample of convenience 

was recruited from community centers, senior centers, public libraries, places of worship, and 

corporate offices in Vancouver, Richmond, and Surrey from January through March 2005. Initial 
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contact with administrative staff was made in order to obtain permission to recruit subjects from the 

premises. Posters announcing the purpose of the study and eligibility criteria inviting volunteers to 

participate were displayed in these institutions. Volunteers who met the eligibility criteria were 

given a questionnaire. Participants who were unable to complete the questionnaire on site were 

provided with self-addressed stamped envelope and were requested to provide their contact 

information for tracking purposes. Confidentiality was maintained by coding the questionnaires. 

Only the researchers had access to the names and contact information. 

For the test-retest reliability study of the IHD health belief questionnaire, 30 individuals 

who had consented to be contacted for a follow-up study were contacted by telephone; 27 agreed to 

participate and were sent a second copy of the questionnaire along with a self-addressed stamped 

envelope three to four weeks after their initial completion. 

Questionnaire 

To our knowledge, there existed no validated questionnaire for measuring IHD-related 

knowledge, behaviors, and beliefs. 

Development 

The questionnaire used in this study was developed by the researchers by adapting from 

existing instruments and reviewing the literature. It was a structured questionnaire with close-ended 

questions comprising of four sections for measuring IHD-related knowledge, behaviors, and beliefs, 

and socio-demographic information. 

Five health related behaviors related to IHD risk factors were assessed: physical activity, 

diet, smoking, alcohol consumption, and stress management. Details of physical activity were 

obtained by modifying a questionnaire that had been previously used in a Kuwaiti population (Dean 
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et al, unpublished). Subjects were asked whether they exercised, the type of physical activity they 

performed, the frequency, intensity, and duration of physical activity, and the period for which they 

had been exercising at that level. Individuals were also classified as exercisers or non-exercisers 

based on whether or not they were meeting the requirements for sufficient levels of physical 

activity recommended by the Centers for Disease Control and Prevention (CDC) and the American 

College of Sports Medicine (ACSM) for the amount of physical activity required for benefits of 

health promotion and disease prevention (Pate et al., 1995). 

Other behaviors assessed included average duration of sleep per day, number of meals 

eaten per day, and stress levels. Dietary practices were assessed using a 17-item questionnaire 

related to food consumption patterns and cooking methods used over the past month based on the 

questionnaire used by Liou (Liou, 2004) to assess fat-related dietary behavior in Chinese 

Americans. Respondents were asked to indicate the number of times per week they performed each 

dietary practice. 

Questions from the Canadian Community Health Survey (Canadian Community Health 

Survey, 2003) were used to obtain information about health-related improvement made in the past 

12 months, what improvements they believed they needed to make to current health behaviors, 

barriers that were preventing them from making these improvements, and factors that would 

encourage them to engage in positive health behaviors. All questions had multiple response options. 

Knowledge of IHD risk factors was assessed by asking subjects to respond 'True' or 'False' to ten 

statements related to the following IHD risk factors: previous history of heart disease, family 

history of heart disease, physical inactivity, smoking, alcohol consumption, high-fat diet, 

cholesterol, obesity, diabetes, and hypertension (Ali, 2002). Possible range of scores was 0 to 10, 

with higher scores representing greater knowledge of IHD-related risk factors. 
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Health beliefs related to IHD were assessed based on the Health Belief Model (HBM) 

which has been used as a conceptual framework for understanding a variety of preventive and 

sick-role behaviors (Janz & Becker, 1984; Stretcher, 1997). The HBM hypothesizes that individuals 

will undertake take a positive health action if they perceive the disease or condition to be 

threatening (perceived susceptibility), if they believe it to have potentially serious consequences 

(perceived seriousness), if they believe the recommended action to be efficacious (perceived 

benefits), and find barriers to practice the particular health behavior (perceived barriers) to be 

minimal (Stretcher, 1997). Health behaviors were explained to result from a combination of 

attitudes related to these four concepts. Subsequently, the model was reformulated to include the 

concepts of health motivation, cues to action, and self-efficacy to increase its explanatory power 

(M. H. Becker & Maiman, 1975; Janz & Becker, 1984; Rosenstock, Strecher, & Becker, 1988). 

Health motivation relates to the tendency of the individual to engage in healthy behaviors (Kim et 

al., 1991). Unlike the remaining constructs which relate to beliefs about behaviors, health 

motivation is concerned directly with positive behaviors and is not specific to any particular health 

condition (M. H. Becker & Maiman, 1975). Self-efficacy reflects the individual's confidence in his 

or her ability to perform a specific task by overcoming barriers (Bandura, 1977). According to 

Bandura, one's judgment of self-efficacy influences behaviors undertaken. Individuals tend to 

undertake tasks they know they can accomplish, and avoid those they think exceed their capabilities 

(Liou, 2004). A lack of self-efficacy is viewed as a barrier to pursing a recommended health action 

(Stretcher, 1997), 

We developed the IHD health belief scale to measure the health beliefs related to IHD 

risk based on a validated instrument for assessing beliefs about osteoporosis-related preventive 

behaviors among women (Cadarette et al, 2004; Kim et al., 1991). As in the osteoporosis health 
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belief scale, although the concepts of susceptibility and seriousness relate to the singular threat of 

IHD, multiple health behaviors are associated with the concepts of perceived benefits and perceive 

barriers, i.e., dietary practices, weight control, physical exercise, smoking cessation, and stress 

management. The IHD health belief scale focuses primarily on the benefits and barriers associated 

with a healthy low-fat diet and physical exercise. In addition, subscales to measure self-efficacy 

related to following a healthy low-fat diet and exercising were included. The IHD health belief 

scale consisted of nine subscales to measure the following constructs: perceived susceptibility to 

develop IHD, perceived seriousness of IHD, perceived benefits about following a healthful low-fat 

diet (dietary benefits), perceived barriers to following a healthful low-fat diet (dietary barriers), 

perceived benefits of exercising (exercise benefits), perceived barriers to exercising (exercise 

barriers), general tendency to engage in health behaviors (health motivation), perceived self-

efficacy about practicing a healthful low-fat diet (dietary self-efficacy), and perceived self-efficacy 

about exercising (exercise self-efficacy). 

Items from the osteoporosis health belief scale were modified to make them relevant to 

IHD. Language was changed from second to first person to convey the intention to elicit personal 

beliefs. For. example, the susceptibility item 'Because of your body build, you are more likely to 

develop osteoporosis' was changed to 'Because of my current health status, I am more likely to 

develop heart disease'. The seriousness item 'It would be very costly if you got osteoporosis' was 

changed to 'If I had heart disease, it would interfere with my job/earning capacity'. The calcium 

benefits item 'Taking enough calcium cuts down on your chances of broken bones' was modified to 

'A diet low in fat reduces my chances of getting heart disease'. Items had a five-point Likert type 

response format with anchors at 1 (strongly disagree) to 5 (strongly agree). Summary scores for 

each susceptibility and seriousness subscales had 6 items each resulting in possible summary scores 
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ranging from 6 to 30. The benefits and barriers subscales, and health motivation subscales had four 

items each, with possible summary scores ranging from 4 to 20. Higher scores represented greater 

susceptibility, seriousness, benefits, barriers, and health motivation (Appendix A). 

A similar five-point response format was used to rate the five-item dietary self-efficacy 

scale for respondents to rank their confidence in undertaking specific dietary behaviors (Liou, 

2004). Possible summary scores ranged from 5 to 25. Self-efficacy for engaging in physical activity 

was measured by combining two scales. The first, consisting of four items, measured self-efficacy 

at increasing frequencies of activities over the following month (Culos-Reed & Brawley, 2000). 

The four items were preceded by the stem, 'How confident are you that you can engage in your 

favorite physical activity the following number of times each week over the next month:'. 

Frequencies ranged from one to four times per week. The second scale was a validated five-item 

self-efficacy measure designed to measure confidence in one's ability to persist with exercising in 

various situations, preceded by the stem 'How confident are you that you can participate in regular 

exercise when:' (Marcus, Selby, Niaura, & Rossi, 1992). We modified the original response formats 

such that both scales had a similar three-point response format: not at all confident, fairly confident, 

and extremely confident. Possible summary scores for the combined 9-item exercise self-efficacy 

subscale could range from 9 to 27 with higher scores reflecting greater confidence in one's ability 

to exercise. 

General health beliefs were measured by asking how important they believed eight 

health behaviors were in order for them to keep healthy e.g. physical activity, maintaining optimal 

body weight, taking traditional herbal medicines, and having religious faith (Rothstein & 

Rajapaksa, 2003). The final section of the questionnaire related to socio-demographic and personal 

information. In an open-ended section, respondents were requested to provide comments about their 
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beliefs, knowledge, and behaviors related to heart health that they felt were not covered in the 

questionnaire. 

Pre-test 

The questionnaire was pre-tested on a convenience sample of seven individuals. 

Individuals were asked to complete the questionnaire and provide feedback on clarity and 

comprehension of the items, appropriateness of wordings, formatting, sequence of questions, length 

of time to complete, and relevancy and comprehensiveness of response options. The questionnaire 

took approximately 25 minutes to complete Modifications were made based on the results of the 

pre-test. The item 'Smokingpredisposes me to develop heart disease' was removed as it appeared to 

be applicable only to smokers. The item 'I am afraid I will not be able to maintain a new healthy 

diet' was removed as it was found not applicable if the respondent did not intend starting a new 

diet. More options were added for items with multiple response options. 

Translation 

The questionnaire was translated to Punjabi (Appendix B). In order to avoid exclusion of 

subjects who were not proficient in English to ensure a representative sample, we made the 

questionnaire available in Punjabi as well given that this is the most widely spoken language among 

ICs (Statistics Canada, 2003). Further, in the period between 2000 and 2003, only 33% of 

immigrants from India arriving in BC reported English language abilities (BC Stats, 2004). Two 

bilingual individuals (one health care professional and one lay person) independently translated the 

questionnaire into Punjabi. Rather than a literal translation, the translators were asked to make 

changes in the wordings, as appropriate, to maintain cultural relevance in the translated 
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questionnaire. This was done in consultation with the researcher to ensure that attempts to increase 

cultural relevance did not affect the conceptual meaning of the translated questionnaire. The 

Punjabi questionnaire was tested on a sample of four bilingual women. Comprehension difficulties 

were noted and language was simplified to include words and phrases commonly used in 

conversational Punjabi. Cross-language equivalence was tested by administering both the translated 

and original forms of the questionnaire to three bilingual subjects. High correlation was found 

between individual questions in both languages indicating cross-language equivalence (Del Greco, 

Walop, & Eastridge, 1987). 

Statistical Analyses 

Statistical Package for the Social Sciences (SPSS) student version 11.0 software was 

used for data analysis. Descriptive statistics (frequencies, percentages, means, and standard 

deviations (SDs)Y were used to describe subject characteristics and IHD-related knowledge, beliefs 

and behaviors. Results were analyzed to distinguish between the IC and EC ethnic groups. 

Chi-square analyses was used to compare group differences for the categorical variables, whereas 

independent sample t-tests were used to determine group differences for the continuous variables, 

i.e., age, years lived in Canada, knowledge scores, and IHD health belief subscale summary scores. 

Analysis of variance was used to calculate differences between the income categories on the 

knowledge scores and years of residence in Canada. Within group differences were examined for 

gender and age for both ethnic groups, and for ICs based on a median split of number of years lived 

in Canada. To determine the influence of ethnicity, gender, and length of residence in Canada on 

the IHD health belief variables, independent sample t-tests were performed using the IHD health 

belief scores as the dependent variables. 
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Data from rating scales can be analyzed with parametric statistics so long as 

assumptions of normality, independence, and homogeneity of variance are met (Gaito, 1980; 

Streiner, 2003). Prior to performing parametric tests assumptions of equality of variance between 

groups was tested using Levene's test for homogeneity of variance. SPSS calculates the t-statistic 

and p-value for group differences with equal variances assumed, as well as with equal variances not 

assumed. In cases where Levene's test revealed unequal group variances, we reported the t-statistic 

and p-values for the calculation with equal variances not assumed. To reduce the risk of committing 

a type 1 error, alpha level of 0.05 was used for statistical tests. 

Psychometric properties of reliability and validity of the IHD health belief scale were 

assessed. Two aspects of reliability were assessed: test-retest reliability and internal consistency. 

Test-retest reliability is the preferred method for assessing reliability of an evaluative instrument 

where raters are not involved and where the response variable is assumed to be stable (Portney, 

2000; Streiner, 2003). We determined test-retest reliability by the intraclass correlation coefficient 

(ICC) using one-way analysis of variance (Armstrong, 1992). The ICC is a measure of the strength 

of agreement between repeated measurements. One-way analysis of variance model was selected 

for the ICC, as this was a simple replication study in that administration of the scale (at time 1 and 

time 2) was not differentiated by any characteristic (no raters involved or no 'learning effect' was 

anticipated) (Armstrong, 1992). An ICC of 0.70 or more is recommended for comparisons between 

groups and 0.90 for evaluation of individual patients (Fayers, 2000; Portney, 2000). 

The second aspect of reliability assessed was internal consistency. Internal consistency 

reflects the extent to which items measure various aspects of the same characteristic and nothing 

else (Portney, 2000). Cronbach's alpha coefficients (a) were calculated to estimate the internal 

consistency of each subscale. Cronbach's alpha values between 0.70 and 0.90 are recommended to 
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reflect strong internal consistency of a scale (Fayers, 2000; Streiner, 2003). If scales have very low 

correlations, they are possibly measuring different traits, whereas if they have very high 

correlations it may reflect item redundancy (Portney, 2000). We also calculated the internal 

consistency for each subscale corrected for overlap (with individual items excluded) to test the 

effect of each item on the reliability of the scale. According to the Spearman-Browne prophecy, 

internal consistency of a scale will decrease if an item is excluded as there are fewer items in the 

scale (Nunnally, 1994). Items for which the Cronbach's alpha does not change or increases with its 

removal will be identified as poorly functioning items requiring change or replacement as it 

indicates that the scale is more homogeneous when that item is omitted. Finally, item to total 

correlation (correlation of the item with its subscale with the item removed) was calculated using 

Pearson's correlation. Items will be considered satisfactory if the corrected item to total correlation 

is at least 0.40 (Streiner, 2003). 

Validity is the extent to which an instrument measures what it is intended to measure 

(Streiner, 2003). It is usually assessed by correlating a new measure with an established measure, 

known as criterion validity. In the absence of an established measure or 'gold standard' for 

measuring IHD health beliefs, construct validity of the IHD health belief scale was tested using the 

known groups methods. Using this technique, validity of the measure is supported if the measure 

successfully differentiates groups that are expected to differ on a critical attribute based on known 

characteristics or theory. To examine the construct validity of the-IHD health belief scale, the 

following hypotheses were tested using independent sample t-tests: (1) Exercisers (those having 

sufficient amounts of physical activity recommended by CDC and ACSM) would have lower 

exercise barriers scores, higher exercise benefits scores, higher health motivation scores, and 

higher exercise self-efficacy scores compared with those who were not exercising, or were 
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exercising below the recommended levels (non-exercisers); (2) Individuals who reported 

practicing positive dietary behaviors regularly (consuming low-fat milk, low-fat cheese, and 

grilling food regularly) would have lower dietary barriers scores, and higher dietary benefits, 

higher health motivation, and higher dietary self-efficacy scores compared with those who did not 

report those positive dietary practices; and individuals who reported deep frying their food 

regularly would have higher dietary barriers scores, and lower dietary benefits, lower health 

motivation, and lower dietary self-efficacy scores compared with those who did not; (3) 

Individuals with a personal history or family history of IHD would perceived themselves to be 

more susceptible to heart disease, and would have higher perceived susceptibility and perceived 

seriousness scores compared with those with no personal history or family history; (4) ICs will 

have higher exercise barrier and lower health motivation scores compared with ECs. Support for 

the construct validity of the HBM subscales would come from results that document these 

predicted differences (Portney, 2000). 
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CHAPTER 4 

RESULTS 

Subject Demographic and Personal Characteristics 

. A total of 300 questionnaires (270 English and 30 Punjabi) were distributed. Two 

hundred and seventeen were returned (response rate of 72%). Of the 120 questionnaires distributed 

to the ECs, 106 were returned (response rate of 88%); whereas 111 questionnaires were returned 

from the 180 distributed to the ICs (response rate 62%). Thirteen questionnaires were discarded 

due to incomplete data or failure to meet the eligibility criteria resulting in a total of 204 completed 

questionnaires (ICs=l02; ECs=l02). 

Table 1 presents the demographic and personal characteristics of the two groups of 

subjects. No difference was observed in the gender distribution across groups. Mean age of the ICs 

was 45 (±16) years and of the ECs was 51 (±16) years (t=-2.82; p=0.005). Compared with the ECs, 

the ICs were more likely to have obtained a university degree (%2=7.79; p=0.005) yet were more 

likely to have incomes below $40,000 (Cdn) per year (x2=38.16; p=0.000). Only 5% of the ICs 

compared with 30% of the ECs reported annual household incomes of over $80,000 (Cdn) 

(X2 = 20.94; p= 0.000). The ICs reported more members per household (range: 1 to 11 people) 

compared with the ECs (range: 1 to 5 people) (t=6.59; p-0.000). Mean length of residence in 

Canada for the ICs was 10.7 (±10) years (range: 3 months to 41 years). Although no differences 

were detected in the various employment categories, i.e., full-time, part-time, and self-employed, 

more of the ICs were unemployed compared with the ECs (15% compared with 2%) (%2=10.99; 

p=0.001), and more of the ECs were retired (33% compared with 19%of the ICs) (x2=5.54; 

p=0.019). Fifty-one percent of the ICs reported being proficient in English (self-reported 

proficiency in speaking, reading, and writing) compared with 89% of the ECs (x2=34.63; p=0.000). 
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IHD-related Knowledge, Behaviors, and Beliefs of ICs and ECs 

IHD-related Knowledge . 

Scores on the 10-item knowledge questionnaire were higher among the ECs 

(9.1±1.3) compared with the ICs (8.6±1.4) (t=-2.82; p=0.005) supporting the ECs' higher level of 

awareness about IHD risk factors. No differences in knowledge scores across income levels were 

detected within either ethnic group (IC: F=2.34; p=0.102; EC: F=0.31; p=0.734). The percent of 

correct responses for each of the 10 knowledge items revealed differences between the ethic 

groups for certain risk factor knowledge. Only 56% of the IC respondents, responded correctly to 

the item 'It is normal for older adults to have high blood pressure', compared with 76% of the ECs 

(X2=8.21; p=0.004), and 82% ICs compared with 95% of the EC responded correctly to the item 'A 

history of heart disease in the family does not increase one's risk of heart disease' (% =7.47; 

p=0.006). Details of the percentage of correct responses of the two ethnic groups for the 10 

knowledge items are presented in Figure 2. 

No gender differences in mean knowledge scores were observed for either the ICs 

(t=-0.95; p=0.346) or the ECs (t=0.21; p=0.833). Similarly, when the groups were divided based 

on median age (ICs = 42 years; EC = 49 years), no age differences in mean knowledge scores were 

observed for either the ICs (t=1.26; p=0:210) or the ECs (t=-0.98; p=0.328). 

IHD-related Behaviors 

General health behaviors and risk factors 

No group differences were observed for duration of night's sleep and prevalence of 

tobacco smoking (Table 2). The majority of the ICs (73.3%) were non-drinkers compared with 

25%o of the ECs (x2=46.83; p=0.000), and reported eating fewer than four meals a day 
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compared with ECs (x2=15.87; p=0.000). With respect to stress-management strategies, the ICs 

were less likely to walk or exercise (%2=38,6; p=0.000) and more likely to perform religious or 

spiritual activities compared with the ECs (% =14.90;.p=0.000). Talking with family and 

friends, performing yoga, volunteering, and performing breathing exercises were reported by 

both the ICs and the ECs as means of reducing stress. In addition, more ECs reported having 

hobbies such as sewing, woodcarving, home renovations, painting, and photography (x2=14.97; 

p<0.0GT). In response to the item 'Do you think there is anything else you thinkyou should do 

to improve your health?' more ICs (61%) compared with ECs (42%) reported that they needed 

to. increase their physical activity (x = 7.52; p=0.006). 

The two groups differed in the factors they perceived as barriers to improving their 

health behaviors. Lack of will-power or self discipline was reported as a barrier by more ECs 

(58%) compared with ICs (35%) (x2=10.51; p=0.001). Weather conditions (x2=6.80; p=0.009), 

2 2 

language difficulties (x =4.0; p=0.043), and being too tired or too stressed (x =4.48; p=0.034) 

were barriers for a higher proportion of the ICs. Programs offered in their language-of-choice 

(X2=7.88; p=0.005), advice from religious leaders (x2=6.24; p=0.012), and family support 

(X2=6.17; p=0.013) were cited as facilitating factors by a higher proportion of the ICs compared 

with ECs. Interestingly, only 4% of ICs compared with 28% of ECs (x2=22.32; p=0.000) 

reported that being diagnosed with heart disease would encourage them to engage in positive 

health behaviors. • 

An examination of the gender differences in health behaviors revealed that the 

majority of the IC women (87%) did not drink alcohol compared with IC men (61%) (x2=8.76; 

p=0.003) (Appendix. C). In both ethnic groups, more men ate fewer than four meals a day 
2 2 

compared with women (IC: x =4.55; p=0.03; EC: x =7.03; p=0.008). Time and expense as 
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barriers to improving health were reported more often by EG women compared with EC men, 

and a higher proportion of the IC women compared with the IC men indicated that they would 

be encouraged to practice healthy behaviors if they received specific advice such as cooking 

classes and stress management programs (%2=4.44; p=0.035). 

When the groups were divided based on median age, a higher proportion of older 

ICs reported that they exercised to reduce stress (x2=12.71; p=0.000). A higher proportion of 

the younger ICs indicated that lack of time was a barrier to exercising (%2=9.14; p=0.003); a 

similar trend was observed in ECs (% =4.67; p=0.031). More of the younger ECs indicated that 

having access to specific advice would help them practice positive health behaviors (%2=6.75; 

p=0.009) whereas no such difference was observed among ICs. 

Self-reported risk factors are presented in Table 3. Hypertension was the most 

common self-reported risk factor (21%), followed by diabetes (20%) in the IC group, whereas 

high levels of cholesterol (17%) was the most common risk factor among the ECs followed by 

hypertension (14%). A higher proportion of ICs reported having diabetes compared with ECs 

(X

2= 12.08; p-0.001). 

Physical activity and exercise 

Responses to the physical activity questionnaire are summarized in Table 4. A 

higher proportion of self-reported exercisers were observed in the EC group compared with the 

IC group (x2=28.43; p=0.000). A higher proportion of the ECs (74.7%) were exercising at least 

three times a week compared with the ICs (54.5%) (x2=8.38; p<0.004) and for at least 30 

minutes a session (8.1% of ECs compared with 41% ICs) (x2 = 31.99; pO.000). No differences 

were observed in the exercise intensities between the two groups. A majority of the ECs (90%) 



reported that they had been exercising at their current level for at least 3 months (compared 

with 63.8% of the ICs) (x2 = 18.04; pO.OOO). Individuals were classified as either meeting the 

CDC and ACSM recommended levels of physical activity (exercisers) (i.e., if they exercised at 

least three times a week for at least 30 minutes at intensities that resulted in breathing at least 

'a little faster than normaV), or as non-exercisers, if they did not meet these criteria. Based on 

these criteria, only 16% of the ICs were classified as exercisers compared with 44% of the ECs 

(X2=25.42; p=0.000). 

Although no differences were observed for proportions participating in the free form 

exercises such as brisk walking, swimming, and jogging or running, more of the ECs reported 

performing 'other' physical activities (x2=26.34; p<0.000). Almost 60% of the ECs participated in 

some form of sport such as field hockey, soccer, skiing, and volleyball, and exercises such as 

weight training, aerobics, stretching and flexibility, yoga, and attending structured fitness classes 

(e.g., osteofit, aquacize, aerobics, and Pilates). Comparatively, only 22% of the IC respondents 

reported participating in similar activities. Differences were detected in the locations where 

participants exercised (Figure 3). Fewer of the ICs were exercising at gyms fx =9.61; p<0.002) and 

recreation centers (x2=9.3l; p<0.002) compared with the ECs. 

Based on the ACSM criteria, an examination of gender effects revealed no differences 

in the proportion of exercisers and non-exercisers in either the IC or the EC ethnic groups 

(Appendix D). More EC women chose brisk walking compared with EC men (x =4.81; p=0.03). 

With respect to age, although a higher proportion of older ICs (77%) reported that they exercised 

(X2=4.09; p=0.043), this group difference was not statistically significant when individuals were 

classified based on the CDC and ACSM recommendations (x =0.85; p=0.356). Similarly, no 
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difference was observed in the proportion of exercisers among younger and older ECs (%2=0.61; 

p=0.436). 

Examination of the relationship between selected demographic variables and exercise 

performance revealed no differences in age (t=0.07; p=0.948), duration of residence in Canada 

(£=-0.14; p=0.887), knowledge scores (t=-0.36; p=0.722), or body mass indices (t=0.60; p=0.553) 

between exercisers and non-exercisers in the IC group. Also, gender (x2=0.32; p=0.852), 

household income (x =0.01; p=0.994), and proficient English language skills (x =0.28; p=0.868) 

were not associated with exercise performance. Similarly, in the EC group, no differences were 

detected in the mean age (t=0.01; p=0.991), knowledge scores (t=-0.14; p=0.890), and body mass 

indices (t=-0.78; p=0.438) between exercisers and non-exercisers, nor were gender (x =1.42; 

p=0.491) or annual household income associated with exercise performance (x2=3.50; p=0.173). 

Dietary practices 

Responses to the dietary questions were collapsed into two frequency categories: fewer 

than 3 times a week (less than once a week, once a week, twice a week) and at least 3 times a week 

(3 times a week, 4 or more times a week). We compared proportions of individuals engaging in 

specific dietary and food preparation practices at least 3 times a week (Table 5). A higher 

proportion of the ECs reported consuming red meat (x =20.47; p=0.000), drinking milk with 

reduced fat (x2=6.59; p=0.010), eating cheese and other dairy products (x2=40.17; p=0.000), eating 

desserts (x2=7.84; p=005), eating snacks between meals (x2-9.196; p<0.002), and eating vegetables 

or fruit as snacks (x =6.097; p<0.014) at least three times a week, compared with ICs. A higher 

proportion of ECs reported grilling their food (x2=4.67; p=0.031), whereas a higher proportion of 

the ICs reported deep frying their food at least three times a week (x2=22.95; p=0.000). 
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With reference to gender differences within the ethnic groups, although an equal 

proportion of the IC men and IC women reported drinking milk regularly, only 22% of the men 

compared with 45% of the women reported consuming milk with reduced fat (x =5.64; p=0.018). 

A greater proportion of the IC women reported snacking between meals compared with IC men 

(X =8.16; p=0.004). More of the EC women reported consuming cheese or other dairy products 

(X2=3.89; p= 0.050), low-fat cheese (x2=4.36; p=0.037), and fruits and vegetables as snacks 

(X2=8.45; p=004) at least three times a week compared to EC men. Details for the responses to the 

food questionnaire by ethnic group and gender appear in Appendix E. An examination of the effect 

of age on dietary practices revealed no differences between older and younger ICs, with the 

exception of snacking in between meals, which was more common among the younger ICs 

(X2=9.65;p=002). 

IHD-related Beliefs 

The IHD health belief scale consisted of nine subscales for the HBM variables: 

perceived susceptibility to develop IHD, perceived seriousness of IHD, dietary benefits, dietary 

barriers, exercise benefits, exercise barriers, health motivation, dietary self-efficacy, and 

exercise self-efficacy. Each subscale consisted of between four to nine items, each with a five-

point response format ranging from 1 (strongly disagree) to 5 (strongly agree). Summary 

scores for each subscale were, obtained by adding the responses to each item contained within 

the subscale. Subscales that were missing item responses were removed from the analysis (for 

that particular subscale) hence the 'n' varies across the subscales. 

Missing data for the exercise self-efficacy subscale were treated differently. The 

exercise self-efficacy scale comprised of two sub-parts. The first part measured the individual's 
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perceived efficacy level of exercising at increasing frequency of days (from one to four days a 

week) over the following month. Respondents were required to indicate their level of 

confidence about exercising for each frequency of days. However, as many as 61 respondents 

(ICs=29 and ECs=32) selected only the highest number of days at which they were 'confident' 

about exercising, without indicating their level of confidence about exercising at the lower 

frequency of days, as we had expected them to. Hence, if a respondent answered 'very 

confident' about exercising three days a week, we assumed that they would be 'very confident' 

about their ability to exercise one day and two days a week. For the higher frequency of days 

(in this case, 4 days a week), we assumed that they were 'not at all confident' about their 

ability to exercise. In this way, exercise self-efficacy scores were computed for 88 ICs and 98 

ECS.; 

Independent sample t-tests identified differences between ethnic groups for five of 

the nine IHD health belief subscales (Table 6a). The ICs had higher dietary benefits scores 

(t=5.80; p=0.000), higher exercise benefits scores (t=2.12; p=0.036), higher exercise barriers 

scores (t=5.70; p= 0.000), lower health motivation scores (t=-2.39; p=0.017), and lower 

exercise self-efficacy scores (t=-3.74; p=0.000) compared with the ECs. 

No differences were observed in the health beliefs scores between IC men and 

women, however the EC men had lower scores for dietary self-efficacy compared with EC 

women (t=-3.31; p=0.001) (Appendix F). Similarly, the IHD health belief subscale scores did 

not differ between younger and older ICs, whereas exercise benefits were higher among 

younger ECs compared with older ECs (x =3.64; p=000). 

Beliefs about factors respondents considered 'very important' for keeping healthy 

are summarized in Table 6b. The majority of subjects in both groups believed that eating the 
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right kinds of food, having adequate rest and sleep, and maintaining ideal body weight were 

important for them to keep healthy. A higher proportion of the ECs (83%) considered adequate 

physical activity to be very important compared with the ICs (63%) (x2=10.33; p=0.001), 

whereas a higher proportion of the ICs (50% compared with 44% of the ECs) believed that 

having religious faith was very important (x2=l9.16; p=0.000). 

Although general health beliefs were the same for both men and women in the IC 

group, differences were observed between EC men and women (Appendix G). A higher 

percentage of EC women believed that adequate rest and sleep (x = 8.63; p=0.003), regular 

medical check-ups (x2=9.53; p=0.002), and taking vitamins (x2 = 4.00; p=0.046) were very 

important for keeping healthy compared with EC men. Certain beliefs varied between older 

and younger individuals. More of the older ICs believed that religious faith (x2=8.06; p=005), 

and traditional medicines (x2=6.79; p=009) were important for health whereas more of the 

older ECs believed in the importance of regular medical checkups (x2=7.41; p=006) and 

vitamins (t=3.81; p=051). 

With respect to social support and the extent to which respondents agreed they 

could count on others to motivate them to practice positive health behaviors, 43% of the ICs 

believed they could count on their spiritual leaders compared with 10.8% of ECs (x2=25.50; 

p=0.000). No gender differences within the IC group with respect to their support system were 

noted, however more of the EC women (53%) compared with the EC men (32%) reported that 

they could count on friends to motivate them to practice positive health behaviors (x = 4.75; 

p=0.029). In both ethnic groups, older individuals were more reliant on their physicians to 

motivate them for positive health behaviors. 
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Age Adjusted Analyses 

Age differences observed between the IC and EC groups in the original sample 

(t=-2.82; p=0.005), prompted us to verify whether observed differences between the ethnic 

groups were confounded by the effect of age. Accordingly, we adjusted the ethnic groups for 

age by excluding individuals below 25 years and above 75 years of age, and repeated all 

analyses. The resulting age-adjusted sample consisted of 93 ICs with mean age 45 (±14) years 

and 92 ECs with mean age 49 (± 14) years (t=-1.95; p=0.053). The majority of group 

differences observed originally were maintained including differences in income and education 

level. Additional differences were observed (Appendix H). For example, a higher proportion of 

the ICs reported having high levels of stress compared with the ECs (x2=4.35; p=0.037) and 

more ECs compared with ICs reported listening to music or watching TV to relieve their stress 

(X2=4.27; p=0.039), although these difference were not observed in the original groups. With 

respect to IHD health beliefs, perceived exercise benefits, originally observed to be higher 

among ICs compared with ECs, was not different between the age-adjusted groups (t=l .48; 

p=0.140). Differences with respect to general health beliefs, social support network, and risk 

factors were maintained for the groups after adjusting for age. In addition to the two 

knowledge items that elicited different accurate response rates from the IC and EC groups, 

items related to smoking and cholesterol were answered, correctly by a higher proportion of 

ECs compared with ICs. Finally, consumption of low-fat milk at least three times a week was 

observed to be similar between the groups after adjusting for age, although in the original 

sample, this practice was observed to be different between the groups. 
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The Relationship Between IHD-related Behaviors and Beliefs 

Relationships between IHD-related health beliefs and selected health behaviors 

were examined by performing t-tests, using the health behavior as the independent variable. In 

the EC group, exercisers had higher scores for health motivation (t=3.52; p=0.001) and 

exercise self-efficacy (3.59; t=0.001) compared with non-exercisers, whereas in the IC group 

exercisers had higher scores for exercise benefits (t=2.52; p= 0.014) and health motivation 

(t=2.88; p=0.005) compared with non-exercisers (Table 8). With respect to dietary practices, 

no differences were observed in the IHD health belief scores among individuals who grilled 

their food at least three times a week and those who did not. IC respondents who reported deep 

frying their food regularly had higher perceived susceptibility scores compared with those ICs 

who did not use this method of food preparation as regularly (t=-2.25; p=0.027). 

We assessed the relationship between perceptions of what constituted important 

health behaviors and actual health practices. In both IC and EC groups, individuals who 

indicated that exercise was very important for staying healthy were more likely to exercise 

compared with those individuals who did not identify this behavior as important. Of those ICs 

who considered exercise to be 'very important' for health, 29% actually exercised. Among 

those ICs who did not state that exercise was important, none were exercising at sufficient 

levels (x2-l 1.16; p=0.001). Similarly, 50% of the EC group who stated that exercise was 

important actually exercised compared to 20% of those who did not believe this behavior to be 

'very important' (x2 = 4.62; p=0.032). However, although those identifying exercise as 

important were more likely to practice them, the percentages were low in general, and lower in 

ICs compared with ECs (29% of 63% in ICs and 50% of 83% in ECs) (x2=5.51; p=0.019). 

52 



No difference was observed between men and women with respect to the proportion 

of individuals who cited exercise was importance and actually exercised in either the IC 

(X2=0.021; p=0.884) or the EC group { £ = 0.778; p=0.378). We also examined the effect of 

length of time lived in Canada and observed no difference between long-term and recent 

immigrants (x2=0.192; p=0.662). 

With respect to healthy dietary practices, 80% of the IC and 80% of the EC 

respondents indicated that eating the right foods was 'very important' for them to keep healthy. 

Among these individuals, 19% of ICs reported deep frying their food at least three times a 

week compared to 24% of those ICs who did not report this behavior to be important (%2=0.00; 

p=0.956). Further, compared to the 19% of IC who deep fried their food regularly, none of the 

ECs who believed that eating the right foods was 'very important', reported this behavior 

(X2=l6.75; p-0.000). 

A higher proportion of the ICs (26%) compared with the ECs (14%) (x2=4.49; 

p=0.034) reported that feeling too tired or too stressed prevented them from engaging in 

positive health behaviors. Correspondingly, a smaller proportion of this group exercised to 

relieve their stress (49% of the ICs compared with 89% of the ECs) (x2=38.6l; p=0.000). 

Thirty-nine percent of the ICs compared with 22% of the ECs indicated that family support 

would encourage them to engage in healthy behaviors (x2=6.17; p=0.013), which corresponded 

with the higher proportion of this group that counted on their family members to motivate them 

to engage in positive health behaviors (x2=3.66; p=0.055). 
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Duration of Residence in Canada 

To examine the effect of duration of residence in Canada with respect to IHD-

related knowledge, behaviors, and beliefs the IC group was divided based on the median 

number of years lived in Canada (7 years). Demographic and personal characteristics of the 

two groups appear in Table 8. Subjects who had lived in Canada more than 7 years were older 

(t=-5.59; p=0.000), less likely to have a university degree (x2=8.99; p=0.003), less likely to be 

proficient in English (x2=5.85; p=0.0T6), and more likely to have higher annual household 

incomes (x2=l0.60; p=0.005) compared with people who had lived in the country for less than 

eight years. Annual household income was related to duration residence in Canada (F=4.66; 

p=0.002). 

General health behaviors of the two groups based on a median split of the number 

of years lived in Canada are presented in Table 9. A greater proportion of long-term 

immigrants (69%) compared with recent immigrants (32%) reported that they walked or 

exercised to relieve stress (x2=14.12; p=0.000). Using the CDC and ACSM recommendations 

for adequacy of exercise levels for health, no difference was observed in the proportion of 

exercisers between the groups based on length of residence in Canada (x2=2.86; p= 0.240), 

although based on self-report, a higher proportion of long-term residents reported exercising 

(84%) compared with newer immigrants (51%) (x2=13.16; p=0.000). 

Certain food habits differed between the groups (Table 9). A greater proportion of 

long-term IC immigrants reported consuming low-fat cheese (22% compared with 8%) 

(X =4.28; p=0.039). In terms of food preparation methods used, a higher proportion of the 

recent immigrants (30%) reported deep frying their food at least three times a week (x2=6.54; 

p=0.011) whereas a lower proportion of this group reported baking their food (x2=7.91; 
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p=0.005), compared with those who had lived in Canada for more than 7 years. No differences 

were observed in the cardiac risk factor profile between the two groups (Table 10). 

With respect to environmental barriers and facilitators, a higher proportion of recent 

immigrants (20%) reported that having access to specific health-related information would help 

encourage them to participate in positive health behaviors compared with longer-term 

immigrants (2%) (x2=7.98; p=0.005). The IHD health belief subscales demonstrated no 

differences between the groups for any of the HBM variables (Table 10a). Differences were 

noted, however, in the general health beliefs. A higher percentage of newer residents 

considered physical activity (x2-5.3; p=0.021), and.adequate rest and sleep (%2=4.13; p=0.042) 

to be 'very important' for keeping healthy compared with long-term residents (Table 10b). 

Psychometric Evaluation of the IHD Health Belief Scale 

Test-retest reliability 

Three weeks after initial completion of the questionnaire, we contacted 30 subjects 

to participate in the reliability study. Twenty-seven agreed to participate, and were sent a 

second copy of the questionnaire; 23 were returned. One questionnaire was discarded due to 

missing data. Complete information was received from 22 individuals. 

After examining the scatter plots and adjusting for outliers, 4-week test-retest 

reliabilities of the IHD health belief subscales were calculated. Intraclass correlation 

coefficient values ranged from 0.60 (95% Confidence Interval (CI): 0.21 - 0.83) for dietary 

self- efficacy to 0.90 (95% CI: 0.76 - 0.96) for susceptibility (Table 12). All of the test-retest 

correlation coefficients were significant (p < 0.05). 
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Internal Consistency 

Internal consistency coefficients were calculated for each IHD health belief 

subscale and by correcting for overlap, i.e., by sequential exclusion of individual items (Table 

13). Internal consistencies (Cronbach's alpha) ranged from 0.66 (health motivation) to 0.87 

(perceived susceptibility). To determine how well each item fit the overall subscale, alpha was 

computed repeatedly, eliminating each item of the subscale from the analysis. If elimination of 

an item does not change or increases the alpha value of the subscale, it suggests low internal 

consistency of the item with the subscale. Omission of one item from the susceptibility 

subscale {'My family history makes it likely that I will get heart disease'''), one item from the 

diet barriers subscale {'A low-fat diet is expensive'), and one item from the exercise self-

efficacy subscale..('/ am confident that I can participate in regular exercise when I am on 

vacation') increased the internal consistency of the subscale suggesting the misfit of these three 

items in their respective subscales. Pearson's item to total correlations were calculated between 

each item and subscale.with the item removed. Four items (19, 28, 32 and 45) had item to total 

correlations of less than 0.40 between the item and the subscale score. 

Construct Validity 

Construct validity of the IHD health belief scale was evaluated using the entire 

sample (n=204). As hypothesized, exercisers had lower exercise barriers scores (t=-3.04; 

p=0.003), higher health motivation scores (t= 5.47; p=0.000), and higher exercise self-efficacy 

scores (t= 4.81; p=0.000) compared with non-exercisers (Table 13a). However, no differences 

were observed in exercise benefits, between the two groups (t=-0.48; p=0.633). Subjects who 

reported regularly consuming milk with reduced fat had lower dietary barriers scores (t=-2.04; 
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p=0.043) compared with those who did not (Table 13b) whereas no differences were observed 

in subscale scores for consumption of low-fat cheese. Those subjects who reported grilling 

their food at least three times a week had higher health motivation scores (t=-2.16; p=0.032) 

compared with those who did not, and subjects who reported deep frying their food had higher 

perceived susceptibility and compared with those who did not deep fry as often (t=-2.43; 

p=0.0T6). Interestingly, these subjects also had higher diet benefit scores (Table 13c-d). 

Subjects with a self-reported personal or family history of heart disease had higher perceived 

susceptibility (t=7.56; p=0.000) compared with those with no personal or family history of . 

IHD although no differences were observed for perceived seriousness scores (t=0.69; p=0.492) 

(Table 13e). As hypothesized, the ICs had higher exercise barriers scores (t=5.703; p=0.035) 

and lower health motivation scores (t=-2.40; p=0.017) compared with the ECs (Table 6a.). 
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C H A P T E R 5 

D I S C U S S I O N 

Immigrants from the Indian subcontinent have a high mortality from IHD. Established 

risk factors such as high total cholesterol, smoking, and hypertension alone do not explain this high 

mortality. Rather, a unique profile of risk factors characterized by insulin resistance syndrome, 

high triglyceride concentrations, low levels of high-density lipoprotein, abdominal obesity, and 

high levels of lipoprotein (a), has been suggested as the underlying mechanism for this increased 

risk. This unique risk factor profile is believed to be a result of genetic and metabolic risk factors 

in conjunction with lifestyle-related risk factors acquired in a westernized environment (Hakeem et 
j 

al, 2001; Nath et al., 1998; B. Williams, 1995). Similar high rates of IHD observed in Indian cities 

as those observed in East Indians populations abroad suggest an important role for lifestyle factors 

in the etiology of IHD in this group. Given the high prevalence of IHD in East Indian immigrants 

in Canada, the increasing East Indian immigrant population, and the greater proportion of older 

individuals in this group, the burden of this disease in terms of mortality, quality of life, and health 

care cost could be considerably disproportionate in this group which suggests a need for primary 

prevention strategies to reduce the burden of IHD in this group. 

The present study examined the IHD-related knowledge, behaviors, and beliefs of East 

Indian immigrants.in Canada, using a reference European Canadian group to compare, and contrast 

differences between these two groups having distinct cultural orientations, so that prevention 

strategies may be based on an understanding of their belief system which strongly influences the 

way people receive and respond to health information. Results of this study concur with previous 

work in identifying a complex interplay of environmental and cultural factors influencing the 

health behaviors of East Indian immigrants in the west. It further identified cultural differences 
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between the two ethnic groups with respect to IHD-related behaviors and beliefs which have 

implications for design and delivery recommendations for health education strategies. Areas for 

future research have been identified. 

IHD-related Knowledge, Behaviors, and Beliefs of ICs and ECs 

Although age, income, and education, important determinants of health and health 

behaviors (Furnham & Kirkcaldy, 1997; D. R. Williams & Collins, 1995) were different between 

the ICs and the ECs in our study, differences in income and education remained when age was held 

constant. This pattern parallels the demographic characteristics of immigrants in BC who possess a 

higher level of educational qualifications as a result of the Canadian immigration selection process 

for the business and skilled worker categories (BC Stats, 1993). Further, group differences in IHD-

related knowledge, behaviors, and beliefs were maintained when the data were age-adjusted. 

IHD-related Knowledge 

Existing literature about the knowledge and awareness of IHD among South Asians 

consists mainly of qualitative studies with unrepresentative group sampling. One group of South 

Asians studied had lower than optimal awareness of risk factors of heart disease with respect to 

cholesterol and disease causation (Kalra et al., 2004). Another group demonstrated a limited 

awareness about the link between smoking and alcohol consumption and IHD (Farooqi et al., 

2000). Webster and colleagues (Webster et al., 2002) reported, in a group of East Indian immigrants 

in the United Kingdom with cardiac disease, that they had poor knowledge about what to expect 

during recovery. Using an objective questionnaire and inferential methods, observation of lower 

levels of knowledge of IHD risk factors in ICs compared with ECs in this study were consistent 
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with findings reported by Pardhan and Mahomed (Pardhan & Mahomed, 2004). Such identification 

of specific knowledge gaps are important to identify and target when providing health education for 

ICs. For example, information related to normal ranges of blood pressure and the role of cholesterol 

as a IHD risk factor are relatively less understood by IndoCanadians and may be important to focus 

on. For further detail see section on Content. 

IHD-related Behaviors 

General health behaviors and risk factors 

General health behaviors observed in the migrant IC groups were consistent with 

previous reports in that ICs were less likely to smoke (Bhopal et al., 2002), or consume alcohol 

(Kamath et al., 1999; R. Williams et al., 1994), and had a higher prevalence of self-reported 

diabetes compared with ECs (Anand et al., 2000; Bhopal et al., 1999; Cappuccio, Cook, Atkinson, 

& Strazzullo, 1997; Gupta et al., 2002; Jenum, Holme, Graff-Iversen, & Birkeland, 2005). In this 

study, mean body mass indices were not dissimilar between groups and were within normal range 

for both groups. Findings that South Asians have similar or higher prevalence of IHD compared 

with other ethnic groups despite lower mean body mass indices (Anand et al., 2000; Gupta et al., 

2002) led to formulations of guidelines for body mass index classification specific to this group 

(Singh et al., 1996). For this ethnic population, a range of 19 to 23 kg/m is recommended as 

normal, values between 23 and 25 kg/m2 are considered overweight, and values greater than 25 

kg/m , obese (Singh, Rastogi et al., 1997). Using these criteria, 60% of the ICs in this sample were 

2 2 

overweight, and using the convention cut-off (greater than 25 kg/m ), 40% of the ECs (% =7.84; 

p=0.005) were overweight. Thus, the use of population specific risk factor identification guidelines 
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may detect a higher prevalence of this risk factor in the IC group that may otherwise remain 

undetected using conventional cut-offs (Singh et al., 1996). 

Physical activity and exercise 

As in our study, lower rates of participation in regular exercise and sports (Dhawan 

& Bray, 1997; Fischbacher, Hunt, & Alexander, 2004; Hayes et al, 2002; Health Survey for 

England 1999, 2000; Kamath etal.,. 1999; Knight etal., 1993; Lean et al., 2001) have been 

consistently reported in East Indian immigrant compared with indigenous populations, and has 

been described as a 'cultural phenomenon' (Naeem, 2003). Several hypotheses have attempted 

to explain the lower rates of physical activity in South Asian groups embracing environmental 

and cultural factors (Choudhry, 1998; Farooqi et al., 2000; Lawton et al., 2005; Naeem, 2003). 

Findings that a smaller proportion of ICs reported exercising to help them relax and a larger 

proportion reported that time constraints and being too tired or stressed prevented them from 

participating in healthful behaviors provide evidence that East Indians are less inclined to view 

exercise as an integral part of their everyday activities (Farooqi et al., 2000). Awareness of this 

cultural barrier among ICs implies that health professionals advising behavior change should 

find ways to prescribe activities that are flexible in terms or when and where they can be 

performed, and capitalize on activities that are already part of an individual's routine so as to 

integrate regular physical activity into their lifestyle. Further recommendations for addressing 

this cultural barrier are presented in the Delivery section of the Discussion. 

IndoCanadians were less likely to attend fitness classes or use public fitness facilities 

compared with their EC counterparts, as was previously reported in other groups of South Asians 

(Choudhry, 1998; Lawton et al., 2005). Cultural expectations about modesty, and gender 

61 



segregation, a lack of socialization into sport and outdoor activities, family obligations and work 

commitments which are given priority over personal leisure-time pursuits, and environmental 

factors such as language barriers and dislike for going outdoors in bad weather may limit their 

ability or desire to attend such facilities (Choudhry, 1998; Farooqi et al., 2000; Lawton et al, 2005; 

Naeem, 2003). This may also be a reflection of the East Indian culture. According to 

anthropologist Edward Hall's classification of cultural patterns (Hall, 1989), an important attribute 

of high-context cultures, in contrast with low-context cultures, is the extent to which individuals 

distinguish members of their own culture (ingroup) with whom they share internalized beliefs, 

values, and norms, from members of another culture who do not share these common 

understandings (outgroup). This perceived distinction may result in the tendency for ICs to remain 

within their ingroup, limiting their interaction with members of the outgroup. These compact social 

networks among immigrants not only limit their interactions with and influence from outside the 

network (Bottorff et al., 1998), they also promote retention of traditional belief and possibly active 

resistance to new ways of thinking and behaving. Although there is no evidence to support the 

extent to which this occurs among ICs, it is likely to apply more to those ICs who are less 

integrated into the Canadian society such as older individuals, and those who do not work 

(Varghese & Moore-Orr, 2002). 

The findings that environmental as well as cultural factors determine exercise 

behavior in ICs, is important for health educators and health professional to identify barriers 

and suggest ways in which they can be overcome in discussion with IC clients. For example, 

utilizing cultural or religious community centers or other popular gathering places for ICs as 

locations for health education and walking groups provides a familiar surrounding, and 

capitalizes on activities already part of their routine. Group activities at these centers may 
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further increase the 'fun factor' so that exercise becomes a socially rewarding experience (M. 

Johnson, 2000). 

The pattern of barriers and facilitators identified by the ICs and ECs was distinct 

and reflected their respective cultural orientations. The ECs were more likely to identify 

factors related to the individual (i.e., lack of self-discipline, and diagnosis with a heart disease), 

whereas ICs more often identified factors related to their environment (i.e., weather and 

language), and their social support system (i.e., family members and religious persons). 

Dependence on family support and religious faith in matters related to illness recovery (Khan 

& Pillay, 2003; Webster et al., 2002) and general health behaviors (Bottorff et al., 1998; 

Choudhry, 1998; Lawton et al., 2005) have been reported in South Asian focus group studies. 

Our findings support that difference between the ethnic groups with reference to barriers and 

facilitators for positive health behaviors are influenced by their respective cultural orientations, 

in accordance with the theory of cultural differences (Hofstede, 1980). Identification of the 

value of social support systems has implications for designing health promotion programs. For 

example, emphasizing that healthful practices adopted by the individual are beneficial for the 

health of the entire family, targeting health education to the family as well as the individual, 

and enlisting the support of religious or other community leaders to endorse health promotion 

programs may encourage ICs to practice healthy behaviors that have been sanctioned by key 

members of their social support system. 

The findings confirmed reports that ICs are less inclined to improve their health . 

behaviors if they are diagnosed with a medical condition (Webster et al., 2002), pointing to the 

role of a fatalistic attitude toward disease causation underlying the passive approach to lifestyle 

modification. Empowering the client to make lifestyle changes through education focusing on 
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the effects of exercise and other positive health behaviors on risk factors reduction and control 

should be the goal of any health education or health promotion initiative targeted toward this 

group. Rather than simplistic messages, participatory action research, which is a group 

approach to learning involving creation of knowledge via stories which is then applied toward 

learning and facilitating action for change, has been identified as a valuable approach to 

empowering South Asians and other ethnic groups, and enhancing their health promoting 

activities (Choudhry et al., 2002; Greenhalgh, Collard, & Begum, 2005). From the health 

education perspective, emphasizing that improvement in health practices not only has 

implications for the health of the entire family but also in terms of increasing their ability to 

continue with their familial duties might have a role in facilitating a positive change in health 

behavior. 

Dietary practices 

South Asians have been reported to have high intake of fat in their diet as a result of 

traditional diets and food preparation methods (Lip et al., 1995; Park, 2004), which was observed in 

the present study. Despite being aware of the benefits of healthy cooking, and the detrimental 

effects of diets high in fat, ICs may be less likely to modify their cooking style to reduce the amount 

of fat due to inadequate knowledge about nutritional value of traditional diets and cultural practices 

that encourage the consumption of foods that are often high in fat (Farooqi et al., 2000; Kalra et al., 

2004; Pardhan & Mahomed, 2004; Varghese & Moore-Orr, 2002). Health messages including 

specific advice about the nutritional content of traditional diets should be targeted toward mothers 

or other key members, typically the most senior woman, in charge of food preparation of the 

household. Cultural values that equate the nurturing role of a mother with the preparation of rich 
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foods may be addressed by educating mothers about the detrimental effects of these kinds of foods, 

and suggesting ways to substitute ingredients to maintain taste and nutritional value, while reducing 

the calorie and fat content. 

IHD-related Beliefs 

The HBM variables related to IHD preventive behaviors provided an objective 

method for comparing beliefs between the IC and EC groups. The lower levels of health 

motivation and exercise self-efficacy observed in the IC group compared with the ECs 

corroborate previous reports of a perceived lack of control and reduced sense of individual 

responsibility over one's health (Lawton et al., 2005; Stone et al., 2005; Webster et al., 2003). 

The finding that ICs perceived higher barriers to exercising is not surprising, given the cultural 

norms and expectations that impose barriers to participation in health promoting activities (M. 

Johnson, 2000). Although the ICs reported higher perceived benefits for both exercise and low-

fat dietary practices, they were less likely to perform these health behaviors, a paradox that 

may partially be explained by the prevalence of traditional social and cultural values that limit 

the group's ability to make positive health choices (Kalra et al., 2004). Health education 

targeted toward the ICs should focus on addressing ways to increase health motivation and 

self-efficacy through empowerment of the individual. Details for health education implications 

are discussed in detail the Content section of the Discussion. 

The Relationship Between IHD-related Behaviors and Beliefs 

In the past, HBM variables have been used to predict heart disease preventive behavior 

and self-management of associated risk factors. Mirotzik and colleagues (Mirotznik et al., 1995) 
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reported that heath motivation and perceived seriousness of IHD risk were associated with 

adherence to an exercise program, whereas perceived barriers in terms of the capacity of exercise to 

cause health problems was not. With respect to diabetes management, Koch and colleagues (Koch, 

2002) reported that perceived benefits and barriers related to exercise and glycemic control 

successfully differentiated 'exercisers' from 'non-exercisers'. Similarly, examining the relationship 

between diabetes-specific treatment barriers and self-efficacy, Aljasem and co-workers (Aljasem, 

Peyrot, Wissow, & Rubin, 2001) reported that perception of fewer barriers was associated with 

better exercise performance, and that self-efficacy was related to more positive dietary practices, 

medication behavior, and self-management behaviors. Recently, Al-Ali and Haddard (Al-Ali & 

Haddad, 2004) reported a positive correlation between health motivation and exercise participation, 

and a negative correlation between barriers and exercise participation in a group of Jordanians with 

myocardial infarction. 

In this study, association between beliefs and health behaviors differed between two 

groups. Health motivation and exercise self-efficacy were associated with exercise performance in 

the EC group, whereas perceptions of the benefits of exercise and health motivation were associated 

with exercise performance in the IC group. These cross-cultural comparisons must be made with 

caution because the original HBM constructs may interact differently across groups culturally 

distinct from the North American population for which it was originally designed (Airhihenbuwa, 

1995; Rodriguez-Reimann et al., 2004). Although health motivation was identified as an important 

factor in determining exercise performance in both groups, ways to address this in health education 

programs would differ. The association between self-efficacy and exercise performance in the EC 

group and. findings that more ECs identified lack of self-discipline as a barrier to exercise 

performance support that Canadians tend to be individualistic in their orientation toward health and 
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illness (Hofstede, 1980, 1986). Therefore, health education targeted toward this group should focus 

on increasing intrinsic health motivation by overcoming barriers related to the individual's lack of 

self-discipline and increasing his or her self-confidence. 

In relation to dietary behaviors, perceived risk (Winkleby, Flora, & Kraemer, 1994) and 

self-efficacy (Aljasem et al., 2001; Smith, Baghurst, & Owen, 1995) have been reported to be 

related to positive dietary behaviors. In contrast, perceived susceptibility toward IHD was related to 

negative dietary practices among ICs which suggests that despite feeling vulnerable to heart disease 

ICs were not likely to avoid this dietary practice. As previously, mentioned strategies to improve 

the nutritional content of food by education and specific advice in the form of modified recipes may 

be helpful in effecting change in their diets without affecting their traditional role of nurturer. 

Even though respondents in general recognized the importance of exercise and a healthy 

diet, their beliefs about ways to keep healthy did not correspond with their actual reported behavior 

and further, ICs were less likely than ECs to practice health behaviors they perceived as important. 

Cultural and environmental factors influencing their decisions to participate in healthy behaviors 

were common among ICs irrespective of their age and gender which confirms the view of a 

common East Indian perspective about health and health promotion (Ramakrishna & Weiss, 1992). 

Similar observations of passive attitudes to lifestyle modification whether for health 

promotion or risk factor control, as in other South Asian migrant groups (Farooqi et al., 2000; 

Lawton et al., 2005; Naeem, 2003) concur with views that perceptions of lack of control over the 

future are associated with spirituality and are important in understanding the East Indian 

perspective on health and disease: This also provides support for the theory of cultural patterns 

(Hofstede, 1980) that describes the East Indian culture as more tolerant with regard to futures 

perceived as unpredictable and not under their control. Although Hofstede's cultural patterns were 
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originally defined in relation to work-related values, these findings suggests that the four-

dimensional cultural model is applicable to cultural values in the health care context. 

In summary, simplistic messages emphasizing the importance of positive health 

behaviors on the individual's health may be ineffectual in facilitating change among ICs. Health 

education focusing on the potential of positive health choices to improve health of the family as 

much as that of the individual, and the potential to enhance a person's ability to fulfill their social 

and familial obligations (Lawton et al., 2005) may address concern people may have about their 

interest in personal health improvement being viewed negatively as not conforming with cultural 

expectations (Choudhry et al., 2002). In addition, given their apparent impassivity toward health 

improvement initiatives, strategies that incorporate immediate rewards and elements of social 

competitiveness may fit within the cultural orientation (high masculine cultures) (Hofstede, 1980) 

to motivate ICs to practice healthful behaviors. 

Duration of Residence in Canada 

According to the healthy immigrant hypothesis, immigrants have more favorable health 

behaviors and risk factor profiles when they first enter the host county which results in their relative 

health advantage (Frisbie et al., 2001; Robertson et al., 1977). This is complementary to the 

acculturation hypothesis which posits that health behaviors become riskier with greater 

acculturation (Abraido-Lariza et al., 2005). In support, several studies have documented a decline in 

health status and risk profile of immigrants in relation to duration of residence in the United States 

(Frisbie et al., 2001; Goel et al., 2004; Robertson et al., 1977). Whether these hypotheses apply to 

the South Asian.immigrant population in particular has yet to be established (Frisbie et al., 2001). 
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Reports on the changes in physical activity of East Indian immigrants based on length of 

residence in the host country are conflicting. For example, Varghese and Morre-Orr (Varghese & 

Moore-Orr, 2002) observed that the likelihood of exercising was higher in those who had lived in 

Canada longer, and those who were more integrated within Canadian society (i.e., students, and the 

employed), whereas Mooteri and colleagues (Mooted et al., 2004) reported that levels of physical 

activity were inversely related to duration of residence in the United States. Neither of these studies 

addressed the amount, type, and intensity of physical activity, nor examined the confounding 

influence of age, which concomitantly increases as duration of residence increases. Consistent with 

the. report by Kandula and Lauderlade (Kandula & Lauderdale, 2005), leisure time physical activity 

increased with length of time since immigration evidenced by the higher proportion of the long-

term ICs who reported exercising as a means to reduce stress. That recent immigrants were less 

likely to meet the CDC and ACSM recommendations compared with longer-term immigrants 

(Kandula & Lauderdale, 2005) however was not supported by our findings. In their study, Kandula 

and Lauderdale did not separate the different Asian American ethnic groups so it is possible that a 

similar trend may not be observed if South Asians were analyzed in isolation. 

Possibly, with increasing years lived in Canada, individuals acquire a higher 

socioeconomic status and are more likely to have access to labor saving technology at work and at 

home. With increasing age (long-term immigrants were also older) individuals are more likely to be 

retired (seen in our group of older ICs), and as a result have more free time to participate in leisure 

time physical activity. Future studies isolating the effects of age and duration or residence in 

Canada on physical activity participation are needed. 

The nutrition literature suggests that acculturation is associated with both positive and 

negative dietary changes (Raj et al., 1999; Varghese & Moore-Orr, 2002). For example, greater 
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duration of residence is related to reduced dietary fat consumption, and an increase in consumption 

of non-traditional foods identified as risk factors for chronic disease (Karim, 1986; Raj et al., 1999; 

Varghese & Moore-Orr, 2002). Our findings document only positive dietary changes in accordance 

with Canada's Food Guide to Healthy Eating (Health Canada, 2005) in relation to length of stay in 

Canada. Immigrants who had resided in Canada longer than 7 years were more likely to consume 

low-fat foods and bake their food, and were less likely to deep-fry their food compared with more 

recent IC immigrants. An increased awareness of the detrimental effects of high-fat foods following 

immigration (Choudhry, 1998; Farooqi et al., 2000) and knowing someone diagnosed with a heart 

condition may explain this change (Kalra et al., 2004). Although increase in awareness about their 

dietary practices may reflect in improvements in dietary practices, possibly a result of acculturation, 

this trend was not paralleled by an increase in physical activity levels. Efforts to improve this health 

behavior in ICs may require more aggressive and conscientious approaches. 

With respect to the effect of acculturation, Evenson (Evenson, Sarmiento, & Ayala, 

2004) reported higher rates of self-reported physical activity levels in Latina immigrant women 

with better English language skills, and in those who arrived to the United States when they were 

younger than 25 years. Neither of these trends were observed in our study. The proportion of self-

reported exercisers increased with duration of residence, although no difference was observed when 

individuals were classified using the CDC and ACSM recommendations; only a fraction of the 

individuals who reported that they exercised actually exercised at levels recommended. A parallel 

trend was observed when ICs were stratified based on median age. In summary, levels of physical 

activity based on expert recommendations (Pate et al., 1995) do not to improve over time, and are 

not related to English speaking abilities, or age at immigration. Although ICs may be aware of the 

benefits of physical activity in general, their lack of socialization into sports and outdoor activity 
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may explain their lower rates of exercising at recommended levels in that they may not be aware of 

the normal physiological responses to exercise, i.e., breathlessness, increased heart rate and 

sweating, and may be exercising below desirable levels in order to avoid eliciting such responses. 

Health care professionals need to specify exercise guidelines in terms of frequency, intensity, and 

duration of exercise when dealing with IC clients, rather than merely advising them to increase their 

physical activity when prescribing exercise for IC clients. 

Although time since immigration has been known to change the health behaviors of 

immigrants, its influence on health-related beliefs has received little attention. Studying the beliefs 

and behaviors towards baby-feeding practices before and after immigration to Australia, Rossiter 

(Rossiter, 1992) reported that these practices of Vietnamese women were shaped by their health 

beliefs which in turn were influenced by the new social, cultural and economic environment in the 

adopted country. Such studies on health beliefs of East Indian immigrants are lacking, as are studies 

examining the effect of acculturation on health beliefs. 

The present study revealed no difference in the knowledge and awareness of risk factors 

nor in the health beliefs based on length of residence in Canada. Perhaps, time since immigration is 

not an independent predictor of the acculturation process; generational status, primary language 

spoken at home, and the extent of interaction with the local population have been used as proxy 

measures of acculturation (Abraido-Lanza et al., 2005; Hubert, Snider, & Winkleby, 2005; 

Varghese & Moore-Orr, 2002). The use of multi-component scales such as the Acculturation Scale 

for Mexican Americans-II (Cuellar, Arnold. & Maldonado, 1995) is evidence for the complex 

processes involved in acculturation. Further study of the acculturation process is needed in ICs. 

Compact social networks of immigrant ingroups (Hall, 1989) may limit their interactions with and 

influence from outside the network (Bottorff et al, 1998) thereby promoting retention of traditional 
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be l ie f and poss ib ly act ive resistance to new ways o f th ink ing. Studies focus ing on exerc ise and 

sports between f irst- and second-generat ion ICs are also needed to ident i fy the effect o f nat iv i ty on 

phys ica l act iv i ty and isolate the role o f culture on this health behavior . 

Psychometric Evaluation of the IHD Health Beliefs Scale 

The th i rd object ive o f this study was to evaluate the psychometr ic propert ies o f the 

scale. The I H D heal th bel iefs scale consists o f 46 i tems i n nine subscales and was designed to 

measure the H B M var iables o f perce ived suscept ib i l i ty and perce ived seriousness o f I H D r isk, 

perce ived benefi ts and barriers related to adopt ing a healthy diet and exerc is ing , heal th mot iva t ion , 

and se l f -e f f icacy related to adopt ing a healthy diet and exerc is ing. 

Coef f ic ien ts for test-retest re l iab i l i ty der ived for four o f the nine scales exceeded the 

m i n i m u m recommended va lue o f 0.75 for group compar ison (Streiner, 2003) suggest ing adequate 

stabi l i ty o f the subscales for evaluat ing health bel iefs (Portney, 2000 ; Streiner, 2003) . The retest 

per iod o f four weeks between may have lowered the re l iab i l i ty o f the subscales. Further, the sma l l 

sample s ize (Dormer & E l i a s z i w , 1987), and in i t ia l exposure to the health be l ie f i tems on the f irst 

test w h i c h may have in f luenced their attitude on the second test creat ing a test ing effect, may have 

reduced the corre lat ion between the two testing t imes. Rep l i ca t i on studies w i t h larger samples and 

shorter re-test per iods w o u l d ver i fy the adequacy o f Our statist ical power to detect a di f ference and 

con f i rm re l iab i l i ty o f the health be l ie f subscales. 

Internal consistency measured by C ronbach ' s a lpha was h igher than 0.7 for seven o f the 

nine scales (range: a = 0.66 to 0.87), representing good internal consis tency (Nunna l l y , 1994; 

Streiner, 2003) . These values were s imi la r to those reported for the osteoporosis health be l ie f scale 

f r o m w h i c h the ex is t ing instrument was adapted (Cadarette et a l . , 2004 ; K i m et a l . , 1991), and 
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higher than values reported for a questionnaire used to measure HBM dimensions related to IHD 

preventive'behaviors (Mirotznik et al., 1995). The low internal consistency (a = 0.66) of the health 

motivation subscale was similar to that reported in the osteoporosis health belief scale (Cadarette et 

al., 2004). Seeking of health information and the intention to maintain good health (3rd and 4th item 

of the health motivation scale) may not be associated with actual, behavior (1st and 2n d items of the 

health motivation scale). We suggest separating these seemingly similar but distinct concepts in the 

health motivation scale. The low internal consistency (a = 0.67) of the exercise barriers scale may 

be due to the small number of items, given the multiple factors have been identified as barriers to 

exercise participation. 

Internal consistency for the subscales corrected for overlap revealed that three items 

lowered the Cronbach's alpha of their respective subscales indicating that the subscales were 

more homogenous with those items deleted. The three items (one item from the susceptibility 

subscale: 'My family history makes it likely that I will get heart disease'; one item from the diet 

barriers subscale: 'A low-fat diet is expensive''; one item from the exercise self-efficacy 

subscale: am confident that I can participate in regular exercise when I am on vacation') 

should be removed or replaced in order to increase the internal consistency of.the subscales. 

Item to total correlation coefficients (correlation between the item and the subscale total with 

the item removed) were below the acceptable standard four items (items 19, 28, 32, and 45; see 

Table 12). Two of these items (items 19 and 45; see Table 12) were also identified as lowering 

the Cronbach's alpha of their respective subscales. Removal of these two items and 

replacement with items that better fit the subscale dimension is recommended, which would 

require further analyses of the subscales. 
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The results provided partial support for the construct validity of the IHD health 

belief subscales. With respect to exercise performance, construct validity of the health beliefs 

scale was supported for three of the four variables (exercise barriers, health motivation, and 

exercise self-efficacy) that successfully differentiated exercisers from non-exercisers. 

Perceptions of exercise benefits were not related to exercise performance because, as we have 

demonstrated, awareness of the benefits of exercise does not always translate into actual 

practice. It is possible that exercise barriers, and intrinsic health motivation may be more 

important determinants of exercise performance. 

Dietary barriers scores and health motivation scores differentiated individuals based 

on their consumption of low-fat milk and grilling food regularly. Dietary benefits scores were 

higher in those individuals who reported deep frying their food regularly, which was in the 

directing opposite to that predicted. Overall, the construct validity for the IHD health belief 

subscales with relation to dietary behaviors was not adequately supported. Subsequent studies 

using objective measures of dietary practices are necessary to establish the validity of these 

subscales with reference to dietary practices. 

The third hypothesis was partially supported as individuals who had a personal 

history or family history of IHD had higher perceived susceptibility to heart disease compared 

with those individuals who had no history, parallel with reports from Cadarette and colleagues 

(Cadarette et al., 2004); no difference was observed however for perceived seriousness scores 

between these two groups. The concept of perceived susceptibility relates to the individual's 

perception of their personal predisposition to heart disease given their personal history, family 

history, and personal health status. In contrast, the concept of perceived seriousness of the 

consequences of heart disease was likely viewed as a hypothetical situation by individuals who 
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did not actually have the disease, and may have elicited similar responses from these 

. individuals. Subsequent validity studies should examine the differences in perceived 

seriousness only between individuals with and without a personal history of heart disease. 

Finally differences were observed in the exercise barriers scores between the ICs and the ECs, 

as expected. Based on past research we hypothesized that ICs would perceive more barriers to 

participation.in exercise compared with ECs. By confirming the hypothesized group 

differences using known groups technique, our results provide preliminary evidence for the 

construct validity of the IHD health belief scale with respect to IHD-related health behaviors, 

with the exception of dietary behaviors. 

Designing Culturally-sensitive Health Education Material 

The final objective of this study was to make recommendations for designing and 

implementing health education initiatives with respect to IHD prevention among ICs and ECs. 

As in the report by Johnson (M. Johnson, 2000), we identified general and culture-specific 

factors that affect the health-promoting behaviors of ICs and ECs that should be considered 

when developing health education strategies for these groups. Failure to address these needs 

may waste resources and lead to missed opportunities to improve the health of the target 

population (Stone et al., 2005). General barriers to health promotion are those that are common 

to all individuals alike, irrespective of ethnic or cultural Identity. In addition, culture-specific 

factors that shape beliefs and influence health behaviors have been identified for both groups. 

With respect to the IC immigrant group, barriers also arise as a result of immigration and 

adjustment to Canada, such as extreme weather conditions, language barriers, and 

socioeconomic stress. It has been recommended that health professionals and health educators 
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find ways to work with rather than against cultural factors as clients respond better to 

interventions that are delivered in ways that are sensitive to their views and cultural 

background (Hawthorne, 2001; Hiskins, 1995). 

Content 

Overall, our findings illustrate that knowledge and awareness about the benefits of 

healthful diets and physical exercise do not translate into practice of these behaviors in both 

ICs and ECs. The goal of any health education initiative should be to increase individual's 

health motivation levels in ways that are culturally sensitive. Capitalizing on the motivating 

and encouraging factors, and finding ways to work around the limiting factors (barriers), are 

also an important aspect of health education. Finally, rather than superficial messages, 

information should be constructed in a way as to specifically meet the needs and expectations 

of the individuals, ideally, by tailoring the messages to address relatively homogenous groups 

of individuals. Below, we discuss principles based on our findings which may be applied when 

conceptualizing health education programs toward ICs and ECs. 

. Barriers to health promotion specific to the IC group such as lack of time, language 

barriers, dislike of going outdoors in bad weather, familial obligations, modesty, and lack of 

socialization into sports vary from individual to individual and from group to group. We 

caution that health educators and health care providers avoid stereotyping IC clients. Rather, 

ways in which individuals can achieve desirable levels of physical activity within these 

constraints need to be explored on an individual level. Culturally-sensitive health promotion 

advice for ICs would include ways in which the health promotion activities prescribed can be 

incorporated into their everyday activities, be flexible in terms of when and where they can be 
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done, and involve other members of their social network so that exercise becomes part of a 

socially rewarding experience (M. Johnson, 2000; Lawton et al., 2005). Additionally, advice 

for increasing physical activity levels should include guidelines about the frequency, intensity, 

and duration of physical activity required for health benefits to be gained, as well as the normal 

physiological responses to be expected. The importance of addressing and overcoming 

. attitudes of fatalism towards disease causation by increasing knowledge, awareness, health 

motivation, and self-confidence through education and empowerment has been highlighted 

(Choudhry et al., 2002; Stone et al., 2005). Participatory action research, a group approach to 

learning, involving knowledge creation by way of story telling, which is then applied toward 

learning and action for change, has been identified as a valuable approach to empowering 

individuals and enhancing their participation in health promotion (Choudhry et al., 2002; 

Greenhalgh et al., 2005). 

With respect to the ICs, information about the disease implications of high-fat diets, 

nutritional value of traditional foods, and practical suggestions for altering traditional diets 

with healthier substitutes to lower the fat content of existing diets (Kalra et al., 2004; Varghese 

& Moore-Orr, 2002) would be more effective in facilitating dietary change compared with 

simplistic message calling for drastic changes in dietary practices (Farooqi et al., 2000). 

Targeting specific health education messages toward individuals or groups based on their role 

in the family and in the community may conserve resources and facilitate delivery and uptake 

of information. For example, targeting nutrition information to women, especially mothers, 

who are more likely to utilize the information compared with IC men. 

In general, health education should increase awareness about the benefits of 

physical exercise and healthful diets IHD prevention, risk factor reduction, general health 
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promotion, and stress relief. For ICs however, the reward system may need to be culturally-

specific, for example, short-term rewards (e.g., use of a glucometer to monitor their blood 

following exercise), incorporating social benefits (e.g. exercising with a group of friends in 

their neighborhood) and emphasizing the health benefits for the entire family (e.g., health 

benefits by reducing the fat content in meal preparation). Emphasizing the positive 

implications of the individual's health behavior for the entire family, targeting health education 

to the family members, and enlisting their support to encourage the individual fosters the 

interdependent nature of the relationship between individual and family and ensures the 

support and encouragement of entire family. Given the importance attached to cultural and 

societal norms, health educators have suggested programs that receive community 

endorsement, and those that are incorporated into existing community activities may be useful 

to alleviate concerns that their participation is being viewed as an act of self-centeredness 

(Lawton et al., 2005). Another way to overcome barriers of time constraints would be by 

introducing physical activity into already existing social activities, and address ways in which 

prescribed activities can be done as part of their daily activities including urban planning and 

constructing health and activity conducive communities. 

Capitalizing on religious faith and affiliations, the use of religious leaders as 

facilitators for the purpose of endorsing health promotion initiatives may ensure a positive 

response to community-based initiatives (Lawton et al., 2005). In contrast, barriers and 

facilitating factors identified by the ECs in our study suggest that education and interventions 

targeted toward this group may be more effective addressing issues related to the individual 

such as building self-confidence and increasing health motivation levels by teaching ways to 

increase self-discipline. 

78 



Delivery 

Health education information should be targeted toward both the community as well 

as the individual. Given the diversity within any ethnic group in terms of language spoken at 

home, religion, and education level, ideally, health education material should be constructed to 

target relatively homogenous groups of people who share common cultural, religious, or 

language traits. Initiatives at the community level may be disseminated in the form of 

workshops, classes, and group meetings, and be held at community centers, senior centers, 

places of worship, and libraries where members of the community meet routinely. Given their 

limited attendance at public fitness facilities, attention should be directed toward exploring 

ways in which ICs may achieve the desired level of physical activity in places familiar and 

acceptable to them, and that are easily accessible. Health professional should advocate 

utilization of cultural and religious centers and other venues that are popular meeting places 

(e.g., senior groups) as possible fitness facilities, and mobilize communities to initiate 

programs to improve the health and wellness of its members. 

At the individual level, health professionals who have a role in risk factor 

identification and lifestyle modification by exercise prescription, weight management, nutrition 

advice, and smoking cessation, must be aware of the underlying social and Cultural norms and 

expectations that affect their relationship with IC clients and determine how their advice is 

received and responded to. For example, in consultation with IC clients, health professionals 

need to explore activities that are flexible in terms of when and where they can be performed. 

Dietary modifications should be conducted in collaboration with family members, and 

preferably with the most senior women of the household. Given the important role of family in 

times of health and illness, it is important that the family be educated and enlisted to 



encourage, support, and monitor the patient's activities and to help foster an environment 

conducive to positive lifestyle choices whether for health promotion or disease management. 

Study Limitations 

This study has three important limitations. First, although the sample size was 

adequate, non-random sampling resulted in the age, education, and income differences between 

the groups, all of which are known to influence health beliefs and behaviors. After adjusting 

for age however differences in income and education persisted, which paralleled the 

demographic characteristics of immigrants in BC who generally tend to be younger and 

possess a higher level of education qualifications as a result of the Canadian immigration 

selection process for the business and skilled worker categories (BC Stats, 1993). 

Additionally, a sample from the BC lower mainland may not be representative of the 

population of ICs and ECs across Canada. Second, although the overall response rate was high 

(71%), almost 30% of the questionnaires were not returned which may have contributed to a 

self-selection bias. Further, the response rate was higher for the ECs compared with the ICs, 

which may have further inflated any bias. As with all self-report measures, it is possible that 

the responses were subject to social bias rather than a true reflection of a participant's beliefs 

and behaviors, which is compounded when comparing the two culturally distinct groups 

(Bhawuk, 1996). Cultural and linguistic differences may have resulted in differential reporting 

of physical activity and dietary practices between the ICs and the ECs. Use of a self-

administered questionnaire was intended to minimize this social desirability bias. A final 

limitation concerns the items of the IHD health belief scale. Three items demonstrated low 

internal consistency, and four items displayed lower than optimal correlation with their 
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respective subscales. In future applications to comparable IC and EC groups these items need 

to be removed or reworded to better reflect the dimensions measured by the scale. 

Future Studies 

To address the limitation of this preliminary study, replication studies based, on 

large nation-wide sample, matched by age, sex, and income are required to isolate the effect of 

culture on knowledge, health beliefs, and behavior. Further research is needed to confirm the 

validity of the IHD health belief scale to measure beliefs related to IHD preventive behaviors. 

Specifically, the utility of the scale for assessing beliefs related to low-fat diet needs to be 

established using more objective measures of dietary fat intake. Health education programs and 

health promotion initiatives designed on the basis of recommendation from this study need to 

be piloted and evaluated for effectiveness (objective measures) and client satisfaction 

(subjective measures). Further exploration of the relationship between the HBM variables and 

exercise adoption and adherence using longitudinal studies are indicated. Studies focusing on 

exercise and sports participation between first- and second-generation ICs are needed to 

identify the. effect of nativity and age of immigration on physical activity and would help to 

isolate the role of culture and acculturation on this health behavior. 
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CHAPTER 6 

SUMMARY AND CONCLUSIONS 

Summary 

New Knowledge 

This study made the following new contributions to knowledge: 

1) Culture is an important determinant of health behaviors: ECs are more likely to exercise 

at levels recommended for health promotion and disease prevention compared with ICs. 

2) Culture is an important determinant of dietary practices: ECs are more likely to have 

healthful dietary practices compared with ICs, according to recommendations by 

Canada's Food Guide to Healthy Eating (Health Canada, 2005) 

3) Women in general have more positive dietary behaviors compared with men. 

4) Culture is an important determinant of beliefs related to IHD preventive practices: Health 

motivation and self-efficacy related to exercising and eating a low-fat diet, are lower 

among the ICs compared with the ECs. IndoCandians are more likely to count on their 

family and religious leaders for support in health behavior change. 

5) Barriers and facilitators for positive health behaviors for ECs relate to the individual 

whereas those identified by the ICs relate to their environment and social support 

network. These findings support the culture theory that Canadians are more 

individualistic in their orientation compared with East Indians. 
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6) Perceptions about what constitutes important health behaviors do not translate into 

practice of these behaviors in general and further ICs are less likely compared with ECs 

to practice behaviors they perceived as important for keeping healthy. 

7) IndoCanadians who practice unhealthful dietary practices feel more susceptible to IHD 

compared with those who did not. 

8) Duration of residence in Canada confers positive effects on the health behaviors of IC 

immigrants, in contrast with the'healthy immigrant'hypothesis. 

a) Although no change was observed in the physical activity levels, long-term 

ICs immigrants were more likely to perform leisure time physical activity 

compared with newer immigrants. 

b) IndoCanadians who have lived in Canada longer were more likely to follow 

positive health practices in accordance with Canada's Food Guide to Healthy 

Eating recommendations (Health Canada, 2005) compared with recent IC 

immigrants. 

Evidence to Support Intuitive Knowledge 

The results of the study provided evidence to support the following: 

1) In general, health motivation is related to performance of exercise. 

2) IndoCanadians are less likely to attend public fitness facilities compared with ECs. This 

finding is consistent with characteristics of high-context cultures (Hall, 1989). Perceived 
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distinction between ingroup and outgroup members may result in the tendency for ICs to 

remain within their compact social network limiting their preference for interaction with 

the outgroup. 

3) IndoCanadians are less likely to view exercise as a leisure-time activity compared with 

ECs evidenced by the higher proportion of ICs who viewed tiredness and stress as 

barriers to exercise participation, and the smaller proportion of ICs who reported 

exercising to help them reduce stress. 

4) Knowledge about IHD risk factors was lower among ICs compared with ECs. 

5) With respect to the four-dimensional model of cultural differences and the relative 

position of India and Canada of these dimensions: 

a) Power distance: Although attributes reflecting power distance were not 

directly assessed, our data supported that ICs believed in more authoritarian 

types of education delivery which is consistent with attributes of cultures high 

in power distance, would be preferable for them compared with the ECs who 

opted for more autonomous approaches. 

b) Uncertainty avoidance: The lower ranking for India compared with Canada 

on the uncertainty avoidance index was supported by finding that ICs were 

less inclined to make positive changes to their health in response to a 

diagnosis with a heart disease supporting a more complacent approach to 

lifestyle modification in response to knowledge about a future health threat. 
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c) Individualism-collectivism: The relatively higher ranking for India compared 

with Canada on this index was supported by the greater proportion of Indians 

relying on family support and religious leaders to encourage them for positive 

health behaviors. Canadians, on the other hand reported barriers and 

facilitators oriented to the individual's health status and abilities. 

Evidence That Does Not Support Intuitive Knowledge 

The results of the study failed to support the following: 

1) Duration of residence in Canada was not related to improvements in physical activity, in 

contrast with previous reports. This finding may be explained by the differences in 

measurement methods, differences in operational definition of physical activity, and also 

the assumption that changes in health behaviors (acculturation) occur solely as a result of 

time lived in the host country. A number of factors including generational status, primary 

language spoken at home, the extent of interaction with the local population factors, and 

the compactness of social networks maintained within the culture are known to influence 

the acculturation process, and may therefore influence health promotion behaviors. 

2) Given the higher ranking for India compared with Canada on the cultural dimension of 

masculinity-femininity, we had expected to find more gender differences in the IC group 

with respect to health beliefs and behaviors. Rather, more differences between men and 

women were observed in the EC group. 
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Conclusions 

The results of this preliminary study demonstrate that knowledge, beliefs and 

behaviors related to IHD were different between the IC and EC ethnic groups. In general, ICs 

had lower knowledge and awareness about IHD risk, were less likely to meet the CDC and 

ACSM recommendations for physical activity, and were less likely to have positive dietary 

practices compared with ECs. Perceptions about what constitutes important health behaviors 

did not correspond with reported behavior and that ICs were less likely to practice behaviors 

they identified as being important for health compared with ECs. Interestingly, barriers and 

motivating factors identified by these two ethnic groups reflected their distinct cultural 

orientations. Where ECs perceived a lack of self-discipline as a barrier to practicing positive 

health behaviors, ICs identified barriers related to their environment, their social support 

system. Duration of residence in Canada had no effect on knowledge scores, physical activity 

levels (based on CDC and ACSM recommendations), and IHD-related health beliefs, although 

leisure-time physical activity increased, artd dietary habits improved over time. In accordance 

with cultural theory, these findings describe differences between the East Indian and European 

Canadian cultures with respect to health beliefs, perceptions of barriers and motivating factors 

that influence their patterns of health behaviors. 

Overall, although these findings support that ICs are less likely to have positive 

health behaviors compared with ECs, there is no evidence of deterioration in health practices 

following migration to explain the increased mortality of IHD in this group. Similar high rates 

of IHD mortality among urban dwelling East Indian compared to those observed among 

immigrant East Indians suggest the role of the urban environment rather than the host country 

in risk factor determination. The present study does however demonstrate that in the midst of 
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such an environment, East Indian cultural values and expectations augment these negative 

health behavior choices. The role of socioeconomic stress and stress resulting from changes in 

the family dynamics as a result of migration may play an additional role and needs further 

study. These results provide guiding principles by which health education targeted toward the 

two groups of interest can be conceptualized, designed, and disseminated. Preliminary support 

for the reliability and validity of the newly constructed IHD health belief scale was 

demonstrated. 
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T h e U n i v e r s i t y o f B r i t i s h C o l u m b i a 

The School of Rehabilitation Sciences is conducting a study on the health beliefs and 
behaviors of Indian Canadians and European Canadians. Your participation in this 

study would be greatly appreciated. 

The questionnaire takes approximately 20 minutes to complete. There are no right 
or wrong answers. We are only interested in YOUR opinions. 

This study will help us understand differences in the health-related beliefs and 
practices between Indian Canadians and European Canadians. Whilst completing 

the questionnaire, we kindly request that you take a few moments to carefully 
consider your each response. The results will be used to improve the knowledge of 

healthcare practitioners, and the provision of healthcare 
services for all. 

Please complete and return the questionnaire in the envelope provided. 

Dr. Elizabeth Dean P.T.,Ph.D. 
Giselle Rodrigues P.T., M.Sc. Candidate 
School of Rehabilitation Sciences, UBC 
T-325,2211 Wesbrook Mall 
Vancouver, B.C. Canada V6T 2B5 
Phone: (604)822-0798 
Fax: (604) 822-7624 
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START HERE 
A. Please answer the following questions by checking the appropriate box 

1. On average, how many hours do you sleep per day? 

V 

• less than 8 hours 

2 • 8 hours or more 

2. If you smoke tobacco, on average, how many packs do you smoke, per day? 

1 • don't smoke 
3 • 1 pack per day 

LZI less than 1 pack per day 
*D I more than 1 pack per day 

3. If you consume alcohol, how much alcohol do you consume, per week? 

1 • don't drink 
2 Li 1 to 5 drinks per week 
3 • 6 or more drinks per week 

4. On average, how many times do you eat in a day (including meals and snacks)? 
' • Once 2 • 2 times 3 D 3 times 

4 D 4 times 5l7J 5 times 6 l7J 6 times or more 

5. On average, how would you describe your level of stress and anxiety? 
Low 

2 n Moderate 
' • H i g h 

6. What are some of the things you do to help relieve your stress and anxiety? 
Please check ALL that apply 

• Walk/exercise • Listen to music/watch TV 
3 • Perform religious/spiritual activities 4 • Meditate 
5 • Don't do anything 
6 • Other {please specify) 



7. In the past 12 months, if you have done anything to improve your health, what is the 

S I N G L E most important change you have made: 

Check ONE 
1 • Not applicable 
2 • Increased exercise/physical activity 
3 D Lost weight 
4 n Changed diet or eating habits 
5 • Quit smoking/reduced amount smoked 
6 • Stopped consuming/reduced intake of alcohol 
7 • Received medical treatment 
8 n Other (please specify) 

8. Do you think there is anything else you should do to improve your health? 
Check ALL that apply 

1 • Not applicable 
2 • Increase exercise/physical activity 
3 • Improve eating habits 

4 • Lose weight 
5 • Quit smoking 
6 n Reduce stress 
7 Q Take vitamins 
8 • Other (please specify) 

Is there anything stopping you from making this 

Check ALL that apply 
Not applicable 

2 • Lack of will-power/self-discipline 
3'—' Lack of time 
41—' Too tired/too stressed 
5 • Too expensive 
6 • Disability/health problem 
7 • Language difficulties 
8 • Too late to change habits/lifestyle 
9 • Weather conditions (rain/snow/cold) 

1 0 • Religious/cultural reasons (explain) 

improvement? If yes, what is it? 

1 n Other (please specify) 
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10. What factors would encourage you to engage in healthy lifestyle behaviors? 
Check ALL that apply 

' • Provision of women-only or men-only facilities at gyms/pools/fitness centers 
2 Q Specific advice (cooking classes, smoking-cessation, stress-management programs) 
3 Q Programs offered in your language-of-choice 
4 Q Healthcare practitioner advising you to change your lifestyle 
5 Q Religious person advising you to change your lifestyle 
6 Q Family support 
7 Q Friend accompanying you (to exercise, cooking class, smoking-cessation programs) 
8 Q If you were diagnosed with a heart condition 
9 Q Fitness center at work 

1 0 • Any other (please specify) 

B. Please tell us about your exercising habits by checking the appropriate boxes: 

Do you exercise? ' • yes 2 Lino 

What type of activity do you 
do? 

' • brisk 
walk 

2 D swim 3 • jog/run 4 • other 

How many times per week do 
you exercise? 

' • less than 1 
day per 
week 

2 • 1 or 2 
days per 
week 

3 H 3 or 4 
days per 
week 

4 rj 5 or more 
days per 
week 

How would you rate your 
breathing at the end of your 
exercise session? 

' • normal 2 • a little 
faster than 
normal 

a lot faster 
than normal, 
but talking is 
possible 

4 • so fast that 
talking is not 
possible 

For how long do you exercise? less than 
15 mins 

2 Q 15 to 30 
mins 

30 to 60 
mins 

4 • more than 
60 mins 

For how long have you been 
exercising at this level? 

'[—1 less than 
1 month 

2rj 1 to 3 
months 

' • 3 to 6 
months 

4 D more than 
6 months 

Place where vou usually 
exercise: 

1 LI home 2 • outdoors 3 Qgym 4 • recreation 
centre 

Do you like to exercise? 1 • yes 2 • no 
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C. Please circle the response that best describes your food intake in an average week: 

None Once 2 times 3 times 4 times 
a week a week a week or more 

1 How often do you eat red meat (beef/ pork/ lamb) 0 
1 

2 3 4 

2 How often do you eat fish or other seafood 0 
1 

2 3 4 

3 How often do you drink milk 0 
1 

2 3 4 

4 How often do you drink milk with reduced fat 
(1%, low-fat, or skim milk) 

0 
1 

2 3 4 

5 How often do you eat cheese or other dairy products 0 
1 

2 3 4 

6 How often do you choose low-fat cheese 0 
1 

2 3 4 

7 How often do you have desserts 0 
1 

2 3 4 

8 How often do you choose low-fat desserts 0 
1 

2 3 4 

9 How often do you eat fruit for dessert 0 
1 

2 3 4 

10 How often do you snack between meals 0 
1 

2 3 4 

11 How often do you eat raw vegetables or fruit as a 
snack 

0 
1 

2 3 4 

12 How often do you eat at fast-food restaurants 
(Burger King, McDonald's, KFC, Wendy's, etc) 

0 
1 

2 3 4 

13 How often do you grill your food 0 
1 

2 3 4 

14 How often do you boil your food 0 
1 

2 3 4 

15 How often do you deep fry your food 0 
1 

2 3 4 

16 How often do you stir fry your food 0 
1 

2 3 4 

17 How often do you bake your food 0 
1 

2 3 4 
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D. Please indicate your response by circling either 'TRUE' or 'FALSE' to each of the 
following statements below: 

1 Olive oil is better for the heart than hydrogenated vegetable 
shortening (butter, ghee) 

TRUE FALSE 

2 It is normal for older adults to have high blood pressure TRUE FALSE 

3 Diabetics are at an increased risk of getting heart disease 
compared to non-diabetics 

TRUE FALSE 

4 Smoking a few cigarettes does not affect the heart TRUE FALSE 

5 People with high levels of cholesterol are not at risk of 
developing heart disease 

TRUE FALSE 

6 People with average weight are at a reduced risk of developing 
heart disease compared to people who are overweight 

TRUE FALSE 

7 Regular physical exercise decreases one's risk of heart disease TRUE FALSE 

8 Anxiety and psychological stress increase one's risk of heart 
disease 

TRUE FALSE 

9 A previous heart attack does not increase one's risk of a getting 
a second heart attack 

TRUE FALSE 

10 A history of heart disease in the family does not increase one's 
risk of heart disease 

TRUE FALSE 
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E. For each of the following statements, please circle the response that best describes your 
opinion, based on your personal habits: 
Select ONE response per statement. 

Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1. My chances of getting heart disease are high 
1 

2 3 4 5 

2. My dietary habits make it likely that I will get heart 
disease in the future 

1 
2 3 4 5 

3. My physical activity levels make it likely that I will get 
heart disease in the future 

1 
2 3 4 5 

4. I am more likely than the average person to get heart 
disease 

1 
2 3 4 5 

5.. My family history make it likely that I will get heart 
disease 

1 
2 3 4 5 

6. Because of my current health status, I am more likely to 
develop heart disease 

1 
2 3 4 5 

7. If I had heart disease my whole life will change 
1 

2 3 4 5 

8. Having heart disease can be disabling 
1 

2 3 4 5 

9. The thought of having heart disease scares me 
1 

2 3 4 5 

10. If I had heart disease it would interfere with my 
job/earning capacity 

1 
2 3 4 5 

11. If I had heart disease, it would burden my family/spouse 
1 

2 3 4 5 

12. Heart disease can have dangerous consequences 
1 

2 3 4 5 
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Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

13. I would not worry about getting heart disease if I had a 
low-fat diet 

1 
2 3 4 5 

14. A low-fat diet prevents future problems from heart 
disease 

1 
2 3 4 5 

15. A diet low in fat reduces my chances of getting 
heart disease 

1 
2 3 4 5 

16. There are many health benefits from eating a low-fat diet 
1 

2 3 4 5 

17. Eating low-fat food requires changing my regular diet, 
which is hard to do 

1 
2 3 4 5 

18. In order to have a low-fat diet I have to give up other 
foods that I like 

1 
2 3 4 5 

19. A low-fat diet is expensive 
1 

2 3 4 5 

20. I do not like low-fat food 
1 

2 3 4 5 

21. Regular exercise reduces the risk for heart disease 
1 

2 3 4 5 

22. I feel good about myself when I exercise 
1 

2 3 4 5 

23. Regular aerobic exercise also improves the way my 
body looks 

1 
2 3 4 5 

24. Exercising regularly prevents future problems from 
heart disease 

1 
2 3 4 5 

25. Exercising regularly interferes with my daily 
activities 

1 
2 3 4 5 

26. Exercising regularly can be time consuming 
1 

2 3 4 5 

27. Exercising regularly would mean starting a new habit, 
which is hard for me to do 

1 
2 3 4 5 
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Strongly 
Strongly 
Disagree Disagree Neutral Agree Agree 

28. I have no place where I can exercise 
1 

2 3 4 5 

29. I eat a healthy well-balanced diet 
1 

2 3 4 5 

30. 
I exercise regularly- at least 3 times a week 

1 
2 3 4 5 

31. I seek new information related to my health 
1 

2 3 4 5 

32. Keeping good health is important to me 
1 

2 3 4 5 

33. I can count on my family/spouse to motivate me to 
practice healthy behaviors 

1 
2 3 4 5 

34. I can count on my friends to motivate me to practice 
healthy behaviors 

1 
2 3 4 5 

35. I can count on my physician/healthcare practitioner to 
motivate me to practice healthy behaviors 

1 
2 3 4 5 

36. I can count on my spiritual leader to motivate me to 
practice healthy behaviors 

1 
2 3 4 5 

37. I am confident that if I wanted I could regularly prepare 
low-fat meals 

1 
2 3 4 5 

38. I am confident about my ability to buy foods that are 
low in fat 

1 
2 3 4 5 

39. I am confident about my ability to choose fresh fruit for 
dessert instead of ice-cream or other sweets 

1 
2 3 4 5 • 

40. If I were given a recipe for one of my favorites foods, I 
am confident that I can change the ingredients to reduce 
the amount of fat 

2 3 4 5 

41. I am confident that I can cook low-fat dishes that are 
tasty 

1 
2 3 4 5 
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F. How confident are you that you can engage in your favorite physical activity the 
following number of times each week over the next one month: 
Physical activity is any activity that increase you heart rate and makes you get out of breath 

Not at ail Fairly Very 
Confident Confident Confident 

1 Once a week 1 2 3 

2 Twice a week 1 2 3 

3 Three times a week 1 2 3 

4 Four times a week or more 1 2 3 

G . How confident are you that you can participate in regular exercise when: 

Not at all Fairly Very 
Confident Confident Confident 

1 You are tired 1 2 3 

2 You are in a bad mood 1 2 3 

3 You feel you don't have the time 1 2 3 

4 You are on vacation 1 2 3 

5 It is raining or snowing 1 2 3 

H. In order for you personally to keep healthy, how important is it to do the following: 

Not Fairly Very 
Important Important 

1 Eat proper kinds of food 1 2 3 

2 Have enough physical exercise 1 2 3 

3 Have enough rest and sleep 1 2 3 

4 Maintain proper body weight 1 2 3 

5 Have regular checkups by a doctor 1 2 3 

6 Take vitamins 1 2 3 

7 Take traditional herbal medicines 1 2 3 

8 Have religious faith 1 2 3 
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I. W e ' d like some general information about you. 

Are you: 

Age: 

' • Male 

Height: 

Female 

Weight: 

Country you were born: 

Country you grew up in: 

Country your father was born: 

Country your mother was born: 

State/Province: 

If you were born in India, how long have you lived in Canada: 

What is your marital status? 

1 • Single 
4 • Widowed 

2 Cl Married 
Common-law 

3 n Divorced 

What, if any, is your religious preference? 
1 • Christianity 2 • Hinduism 
"•Sikhism 5 • None 

'•islam 
5 n Other 

What language do you speak at home? 

'•English 2 • French 3 • Hindi 
4 n Punjabi 5 C Other (please specify) 

Please indicate your proficiency in English: 

High Moderate Basic None 
Speak ' • * • 
Read ' • * • 
Write ' • ' • ' • 
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Please indicate the highest level of education you have completed: 

1 • Grade school 2 Q High school 3 • Technical/trade school 
4 D University 5 D Other (please specify) 

Please indicate your employment status: 

1 • Employed full-time 2 D Employed part-time 3 • Homemaker 
4 • Not employed 5 • Retired 6 • Self-employed 
7 • Student 

Questions about household income are sensitive to some people. We ask this question 
because health may be related to economic status. Considering all sources, what was your 
approximate annual household income last year? 

1 • Less than $20,000 2 • $20,001 to $40,000 3 • $40,001 to $60,000 
4 • $60,000 to $80,000 5 • More than $80,000 

If gainfully employed, what is your present occupation? 

1 • Not applicable 2 • Business 3 • Farming 
4 D Management 5 • Office worker 6 D Professional 

7 • Technical/trade 

How many members live in your household? 

Do you have any of the following: (Please check all that apply) 
1 O Past history of heart disease (heart attack, angina) 
2 • Past history of stroke (paralysis, paresis) 
3 • Family history of heart disease 
4 Q Diabetes Mellitus 
5 n Hypertension 
6 • High blood cholesterol 

Depression 
8 • Any other medical condition (please specify) 
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In the space provided below, please provide any additional comments about your 
beliefs/knowledge/behaviors related to heart disease. 

WE ARE GRATEFUL FOR YOUR COOPERATION 

THANK YOU 

Providing us with your name and contact information 
is optional. 

Name: 

Address: 

Telephone: 

Please indicate if we may contact you later to fill out 
the same questionnaire for an extended study: 

• Yes • No 
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Vancouver, B.C. Canada V6T2B5 
Phone: (604)822-0798 
Fax: (604)822-7624 

118 



ID: 

119 



V A. f i s r e i r sraot UCT fe¥ yH?r % %^ e78T trst^ stem" §or org 

1. cfcj tnT 3Tff V5f7T377 foT̂  3T% U ? 

' • 8 uic" 3 s l ife 

2 • 8 l ife Hi" 

2. fl- 3 T f f HHTf tl, f^cT fe?> WT3?> fof?> 5T Oof UT% t ? 

1 • S U f i f f tT 2 • 1 OoT V 3 t fef 3 s l i f e 

3. ft 3 T f f HcT^ ift% U , fg5T U f § 1%H fofrft lff% 3" ? 

2 • l 3 1 5 Cto c j ^ t 

3 • 6 ? t r QBT z r a r < j ^ § " 

4. VHRHT),3T# fgof fe?> f%H foT?ft =r̂ J IP% U (ifTg- »{_• HAofH § fi-TW7 £?)? 

5. «fHH?r,H7#»rv# HcT1^ »r% U9HV>) % irrra § fen 3^r E H ar ? 
1 D . W H 

2 • wr? ?m tf 
3 r-j ', 

5 • srarv 
6 • U?f 5T5T & ( feraif o f ^ H H )_ 



H3- =f Htfe^ycf?> irfe^TH?) oftsr & 

' • 7)3T TOT. 

2 D o(Hdd fetT / Hdldof Hddld 'Hfor feB" ^TTP" 

5 D fHdld<! Ufer g % W / 5THT oft3t 

6 n S 3 t / U t e # H T 3 ^ T t ? H oDfl- 5 f t# 

8. oft 3Hf TdW U foT HcJT^ TTRr? g HTP? cTHt erg oTBTT tJ'dltJ1 ft ? 

' • W 3 J (")0T TO 

2 • f ? g / Hdldo( HddldJ-ftW" ^rrjT 
3 D U T S Htnr H T T T ^ 

5 D fHdldd iJter #3" fF3T 

, 6 D 3 ? ? T § u f e o t t H T 

8 ^ w w ? l ( f e w a ^ O T _ 

9.oft 3Ur|f feu HTrrg 6T3?> fee 6T&t BTid" #c7 ^ut ft? tF fej oft U ? 

wf&KF ff BcT if &W C / H " C7?5" 

' • ?5W ? K J T TO 

2 D few jjojgt feg STHtV » fT3K »lcSH'HA 

3 ^ ?oT3- et oTHt . 

6 D nididlrtd1
 ( feHwffafeet) / fmz HSfTjt K H f i W T 

. 7 D si'JH'yl mfrrmr 
8 • WfreHT'.Ht^TT Mt dt!MS B 5 t S T H § ^ tf Hoft U , 

9 • HTTHt TO ( a w / as?. / 5 ^ ) 

1 1 LJ tra" org-1 ( t o r a u r srê - t fH 
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2 r j f % H H rtHldd ( f H i ^ a l c f a r ^ F O T S W , findidd ute1" ^ ' O a 1 , 3 ? r f " natf t i j 

3 Q y d T W f H WJ^t §_¥r ? F U ffrF 5 

5 r~] EF3fi-foT f?>XcT3t 3tF?> *>FU^5t tft??) HtlWS' TWZT 

7fJ 3 T F t fife^(oiHdd offofdl oiM'H' / [Hdldd Vfe 1" s S ^ ' Q i t T L p r e W f%H ) fV75 r F S 

8 Q H 3 I T # few F # # t t e ^ \ JTfWKB' r F S t 3fef & 

9 r j &TH (el HF) § fes^TT ftfeg-
0 • ire ct? ffr (few sreit tfir ) 

B. foTW oTgit _cx̂ ' HofH Bof sreot Wfurs^r oT=TfT _1»ft >x'tf̂ r' 

ofl _ H l o f H d d o!dt) 0 ? ' • Z F 2 D s u f 

d H l fo!H fo(HH _1 rofrdrn1" 

cT=T%- d ? 

zn 5dcs' 

d H l dd d d d folcSl <d'd 

o l H d d ddti U ? 

' • TO T J g ^ 1 

fcfi-if Ujfe 

! • zre i 

r F 2 

3r j UcT 3 f F 

4 f e 5 

Jr—j UcT U f 3 5 r F 

o J H d d o(d6 t! HHtS d y')»€ 

_ H l n ra r r j TT^J _ f 3T3T § fet-

r T H ? 

' • » F H f i j T 3 r - j » F H ? ^ a g ? 4 r - j ftffii" 3 H foT 

d H l fcWl 3d o ( H d H 6T=T5- U ? ' • 15 fife i r 

ijfe 
V j 15 T 30 

fife 

3rj 30 3 s 60 

fife 
- O 60 fife 3 1 

f a n tfud _1 o ( H d d _JH1 ' r - , l m\ii i r 
l i fe 

3r-j 3 J 6 4 • 6 Htf f t T 

3 * ftTEf 3Tft" o!Hd_ o ld t i U : 1 Dure- 2 r j u id y d d 4 • doidifiwrt 

of! d H l o(Hdd UH t f 6T3% U ? 2 D ? ^ 
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c. few or=rcT § H f=r=r § _%r=r sr# # y=fr u f t 3T F _ I >for3?> ttTfr or=r?> _T H ^ H ^ _• __H '3 : 

5T^S# traH'=T cJfH'tf 3 5 # ' H grg- 5-3-

1 5 ^ 2 3 ^ c f rF ?TT 

1 3 H f nte (ate. / ugoT / &n ) fsrsf trif if 0 
1 

2 3 4 

2 IHf Hgf TF ife iref 7fl»r f?r (sea food) fcf??r ̂  if 0 
1 

2 3 4 

3 0 
1 

2 3 4 

4 =pfl~ str frW tff treat ufe oftnT (i%,ufe offsT traat w 
mre?1' f ir (skim milk) faTTT uf% if 

0 
1 

2 3 4 

5 dHl Urtld rl1 dd till 3 Utl'dtl foT??!" ?re tFtT if 0 
1 

2 3 4 

6 3 H T life UOTf ? w wffe for??r ;?re t . 0 
1 

2 3 4 

7 3TTT fsiddc: foT?fr ?re S% if 0 
1 

2 3 4 

8 dHl life tldyl fslddc: frits] ^'d tiSt* if 0 
1 

2 3 4 

9 3 H T fjirid<: £ fU f%=T foT?ff ?re IT^ if 0 
1 

2 3 4 

10 dHl tl'f&W t! fedol'd H^o! fof?if ̂  tF& t 0 
1 

2 3 4 

11 dHl H3O< 3 du fe^ oratw Hwlw fr fcr??r ?re tr£ if 0 
1 

2 3 4 

12 37fr "si'Hd £3 dH^JdH (addld fofdl, HojjScSrtdiH, »fe jft, 
? STIH »rfe) feg' fo??fr ?re * F ^ if 

0 
1 

2 3 4 

13 3Tff foT?it #H?7 § f ? ^ if , 0 
1 

2 3 4 

14 dHl (c?(Sl ̂ 'd Srlrt § Qa'Mti d 0 
1 

2 3 4 

15 3Tff f&T?ff £ 3 j 5 § - (deep fry )& 0 
1 

2 3 4 

16 dHl (cWl ̂ 'd sfritS § ddo(t> (stir fry )d 0 
1 

2 3 4 

17 dHl (cWl ŝ d 5HA J UO('85 if 0 
1 

2 3 4 
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1 tes H 7 te (olive oil) d^l a did a 3ril2y« (W£,uiT) JVW OTT tr 

2 H ¥ y'M.dl' t!1 d'if) ywV u t w ft'tt lildd d<*' HU'drt t 

3 ai'Taydlij ddllw § afrt'Hyd rf'TaaJliH dfds fevHSBtw7 (Vw5 few F tar 
H 7 s?Q M B ^ 7 

4 fed fHdldc: Uli cS'M fett § oCSt (SoO-i'o ?rft~ TO 

5 f t W W5T7 H 7 o f & H i d M W?W f u 7 & f??7 § few 5" fdft te U 7 oT5t t f B d 7 

?Kjf & 
ITU I 3 

6 
frTS1' W5!7 e 7

 ^ d " ste ste (average) & SiV § few H tet te \F ufe tragr 

& te7 W 3 7 5 t dWcV fiw 5 ^ ITT & f 5 

7 a'cefyt!1 Hdlgsr o iHdd few # tet te ei'MOT md'QVI D HtT I 3 

8 ute-cst nre Hsf̂ ftmrsBf 3?rf feft % few £ te^ te B7 ?=r3̂  ^tplfet-1 
I 3 

9 fSof Ufow7 few *T tT& iVW TO few F § t t!7
 M B ^ 7 l ife fTfer H 

I 3 

10 Ufd'S'd.ti faslcw few H tdT te iTW few % te tr7
 MBcf7 frj TTO7 & TO f 3 
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E. iT5 ftJ% U%oT cxtjcv ikW, few oTBot § H _%=T _" _%ra" H 3tF=fl >JfTtT3' % WfCFB" % TT3" 

dffif 1%W fUcJ §3W Ut 

1. Hlf PtiW U ddll F f ydd HeJ'̂ rV tf 
1 

2 3 4 5 

2. fi"§~ nrvgtnr ims Haul wt id ' T t for > f § sffeV fer 
few ^ #3T W3T ri'^dl1 1 

2 3 4 5 

3. Hdlw Hd1do( PolPdW'i!' 3 d fed HsI'sW tfe1" d rlQdil foT 

?T§ ^ f t i f fV? feH rJ1" ifcJT W3T H'^dl' 
1 

2 3 4 5 

4. 
H'U'drt P^nicfd] til PcSHyd HA PtiW ti' ddl «dl& til HsJ'sW fq" & 

1 
2 3 4 5 

5. 
Wlf uPds!'dc< PudoW 3 P«d Hsi ' sW tfer <M & fe >T§ few ^ tdT 

1 
2 3 4 5 

6. 
)W ^ddH'cS PHdd-HpuJl ti ofidrt ft§ few ^ H3T£ 1 , 

2 3 4 5 

7. 
H H?> fe?5 C tdT W3T fr^t, H^1: rfls!<S ytiW ri'^dl1 1 

2 3 4 5 

8. 
fe?5 $ tdff (TW >HUrUrT!-fSr 3" Hoiti 1 & 

2 3 4 5 

9. 
few £ uf TO ?r§ ftfeT & 

1 
2 3 4 5 

10. 
H H~§ few #3T U H t 5 T fej >f̂ ]- So(dl / oTHfet ^ f H H W 

fear dd^'d -y 6 

2 3 4 5 

11. rt ft§ PtiW ddl d ri'ti1 P«.H <VW Ad uPdsI'd / rfk(S H'tfl 
§• 5T? i> rT f t r r 

1 
2 3 4 5 

12. Ptitt til PdH'dl ti yd=f dlWld uPdi'H 3" Ho!ti J?T 
1 

2 3 4 5 
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13 ft?? few t tel" te # fBH7 ?F te t W ito1 ufe-tldyl-§H?J (low-
fat-diet) 5% V . • 2 " 3 4 5 

14 fyo< ufe-Btet-iHcS' (low-fat-diet) few 3 te Hayl srf̂ tr fee 
1 

2 3 4 5 

15 irrs fen fee ufe wtet 3% , ftatw7 few tr taT ntw Hsi'̂ cs^1 

§ dc<ti' tr 1 
2 3 4 5 

16. ufe-tldyl-sJrlcS' (low-fat-diet) W?rW f)Hdd § ydd W'si <Jtr 3?f 
1 2 3 4 5 

17. ufe-OTHT-tfTS (low-fat-diet) W W5T ftf WJ^r fccrHST 
(regular) #FT?r ytiWcS' U^dl1, H o!d(V nrtF & 

1 2 3 4 5 

18. 
ufe-tJdyl-#R77 (low-fat-diet) W W^ ftf te #tTo" £3^ tfeat 
H >fg" Ulfe 

1 2 3 4 5 

19. life-utet-irW (low-fat-diet) HftHF & 
1 2 3 4 5 

20. ft§ ufe-tldyl-̂ HtS- (low-fat-diet) y 6' UHtd <suf tr 
1 2 3 4 5 

21. ftW nitSH'd o(Hdd few t! ddl £ Hdd A UJdiQt/1 3 
1 2 3 4 5 

22. Vt1 »Fte § tfdF HfdHH ofdt!1 IF ritl fl o(Hdd oTTO 7J+ 
1 v 2 3 4 . 5 

23. yofifyt!1 JJ>MdTyo< (aerobic) o(Hdd o(d<S <VW ̂ 1" ftt HdlH fetl 
HSW fetFHt 5̂ d0 

1 
2 3 4 5 

24. ftSWH ̂ AH'd o(Hdd ddrtl sff̂ tf fetl w8& ^ fddt! ter 3" 
yti'Qtdl t 1 

2 3 4 5 

25. TtSMH WoH'd o<Hdd oidrtl iWtw SftSof ffep^i fetl {km 
i f i M tf 1 

2 3 4 5 

26. ftSWH *HAH'd o(Hdd o(d(S <S'W TTHT Hd'y dt!' 3 
1 2 3 4 5 

27. PcSlHH WAH'd o(Hdd o<d<S tl' »Jdfc) d^dl1 fidof A l̂ Wt!d 
Hf o(d<V H i^ wef W & 

1 2 3 4 5 
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©oF tft HfUHHTKJt1 f<73W HfeJH3 irat 3f* 

28 (5« (Sal (Sdl friO" olHdd o!d HoF 
1 

2 3 4 5 

29. ft" fera>re" (healthy) >M3 tJdl1 HdfMd sSrltS ire 7 U1" 
1 

2 3 4 5 

30. 
ft* y'ol'feti' clHdd oldti1 UT—ufe ufe d.̂ 3 fed 3 ^3 

1 
2 3 4 5 

31. ft" »FU# fadd H W I cSsfl H'&oj'dl til" yrT oldti' tF 
1 

2 3 4 5 

32. 
(Hdd § Hid1 dy&' fid M«l ydd Hdd^ydtS & 

1 
2 3 4 5 

33. >T »FU^ l-lTd̂ 'd / rlko H'fcil 3 sidH1 o!d Holt!' d1 fe ft£ 
fftddHti fed'd ttW&iQci ?5St £fdH eft 

1 
2 3 4 5 

34. ft" WFVt H'bfl*̂ 1 3 sidH' old Holti' d1 fe ft§ fftddHti fed'd 
W i ' Q i Wgt QcT? oTg?7 

1 
2 3 4 5 

35. ft* >>FUt ci'oldd / dWŷ î fg- CjilHcSd 3 sidH' old Holti1 TF fe 
ftf fHddHti fcd'd ^U&'Qi $33 &3ft 

1 i 2 3 4 5 

36. ft" »FUt UffiWdHol did t sidH1 old Holt!1 ^F fe ft§ fHddH5" 

fed'd n^Ui'Gi Wgt ife^ ore?7 
1 

2 3 4 5 

37. ft§ sidH' 3",H ft" tl'd' ft1 a'cl'Tati' ufe-tlddl-Srio (low-fat-diet) 
femre ore Hoit;1 ZF 

1 
2 3 4 5 

38. ft£ »FUST Wdld1 3 sidH1 & fe ft" 8d Srlo Hdlti' rT life tidyl 
?W (low-fat )5% 

1 
2 3 4 .5 

39. ft£ »FU# Udld' 3 sidH1 3 Pol ft fsSHdd WSl wfeH-oldlH rF 
Hfe>Hrfe>}F tit H7 "̂ S?5 

1 
2 3 4 5 

40. Hold ftf HcSti'd sititS «yl fyol d Hi 41-(recipe) ftidl tiQ.ftf 
sidH1 3 Pol ft 0.H ti 3d (ingredients) yti« 5 8H til tidal 
(fat)uî r Hd'dl1 

1 
2 3 4 5 

41. ftf sidH1 J fe ft" ufc-ti-dul (low-fat) JTO'titt1 SrltS Uol' 
Hcl'dl1 

1 
2 3 4 5 
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f^f7 at orr̂ t ay^ 

r 1 d.Sd kd l«cf ?rg- 1 2 3 

2 drid fee e 1 2 3 

3 d.oid fee f37T ?TTJ 1 2 3 

4 drid fed d'd '̂d rF 1 2 3 

G. dO'O Poicv of sfdH1 d for 3"HT yoCPat!' oWdH f%g HcT3T fTE1: 
fs f «JT ofT̂ t HUB 

1 3/Hl bjoi d^ 1 2 3 
2 dO'S' H?> (mood) 7? oldd' te 1 2 3 
3 dHl HfdHH 5rae te 3ZFt 5W ?5T3 ste e 

1 2 3 

4 Hjfl" fetw >w ee te 1 2 3 
5 aree ef ae? Q- eet te 

1 2 3 

Hte^ue?) oT'st a g e 
?>er' Hd'd'dtjgTr He3?ye?> 

1 olol fofHM e7
 5H?> iTS1" 

1 2 3 

.2 of'sil olHdd o(dAT 
1 2 3 

3 spst .nrgTH srw e H ' Q & ' 
1 . 2 3 

4 Hdld d r cte ^e srffeK etrgr 1 2 3 

5 3 W 3 s a'ocfyti1 3or wr Wd̂ 'Qan1 

1 2 3 
6 fed'fHo 

1 . 2 3 

7 d '̂feJl ddlydW e W t^'dlwf wstw- 1 2 3 

8 U'dfHof feH^'H d'yg1' 
1 2 3 
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I. nrrt? HTFi" ora1 »T T K y_rv td'Jti ut. 
oft _rfr : 

' • U ^ H (Male) 2 D fen ddl (Female) 

§w : 
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Appendix C. General health behaviors by ethnic group and gender 

IndoCanadians 

Men Women 
n=54 n=48 

EuroCanadians 

Men Women 
n=44 n=58 

No. % No. % P No. % No. % x2 P 
Hours of sleep 

< 8 hours 32 59.3 34 70.8 1.49 0.220 28 63.6 36 63.2 0.00 0.960 
> 8 hours 22 40.7 14 29.2 16 36.4 21 36.8 

Tobacco smoking 
Don ' t smoke 50 92.6 47 100 3.63 0.057 39 92.9 53 94.5 0.12 0.732 
< 1 pack per day 3 5.6 0 0 2.69 0.101 1 2.4 2 3.6 0.13 0.723 
> 1 pack per day 1 1.9 0 0 0.88 0.348 2 4.8 1 1.8 0.69 0.407 

Alcohol consumed 
Don ' t drink 33 61.1 41 87.2 8.76 0.003** 11 25.6 14 24.6 0.01 0.907 
1 - 5 drinks per week 19 35.2 6 12.8 6.78 0.009** 21. 48.8 39 68.4 3.92 0.048* 
> 6 drinks per week 2 3.7 0 0 1.78 0.183 11 25.6 4 7 6.63 0.010** 

No. of meals eaten per day 
1 - 3 35 64.8 21 43.8 4.55 0.030* 18 40.9 10 17.2 7.03 0.008** 
> 4 19 35.2 27 56.3 26 59.1 48 100 

Stress levels 
L o w 16 29.6 16 34 0.23 0.634 17 38.6 16 27.6 1.40 0.237 
Moderate 30 55.6 24 51.1 0.20 0.652 25 56.8 37 63.8 0.51 0.475 
H i g h 8 14.8 7 14.9 0.00 0.991 2 4.5 5 8.6 0.65 0.420 

V<0.05; **^<0.01 



Appendix C. cont 'd. General health behaviors by ethnic group and gender 

IndoCanadians 
Men Women 
n=54 n=48 

EuroCanadians 
Men Women 
n=44 n=58 

No. % No. % P No. % No. % P 

Things done to relieve stress 
Walk/exercise 26 48.1 24 50 0.04 0.85 38 86.4 53 91.4 0.65 0.41 
Listen to music/watch TV 33 61.1 34 70.8 1.06 0.30 34 77.3 44 75.9 0.28 0.86 
Religious/spiritual activities 21 38.9 21 43.8 0.24 0.61 4 9.1 13 22.4 3.19 0.07 
Meditate 10 18.5 8 16.7 0.06 0.80 3 6.8 11 19 3.11 0.07 
Don't do anything 6 11.1 2 4.2 1.69 0.19 0 0 0 0 - -

Things you should do to improve 
health? 

Increase physical activity 36 66.7 26 55.3 1.36 0.24 18 40.9 25 43.1 0.49 0.82 
Improve eating habits 28 51.9 21 44.7 0.51 0.47 17 38.6 29 50 1.30 0.25 
Lose weight 16 29.6 14 29.8 0.00 0.98 12 27.3 27 46.6 3.93 0.04* 
Quit smoking 2 3.7 0 0 1.77 0.18 3 6.8 3 5.2 0.12 0.72 
Reduce stress 21 38.9 17 36.2 0.07 0.77 10 22.7 18 31 0.86 0.35 
Take vitamins 9 16.7 14 29.8 2.46 0.11 7 15.9 9 15.5 0.00 0.95 

Barriers preventing you from 
making this improvement? 

Lack of self-discipline 19 35.2 17 36.2 0.01 0.910 21 48.8 38 65.5 2.82 0.090 
Lack of time 24 44.4 13 27.7 3.05 0.080 7 16.3 21 36.2 4.89 0.020* 
Too tired/too stressed 12 22.2 14 29.8 0.75 0.386, 3 7 11 19 2.97 0.085 
Too expensive 6 11.1 5 10.6 0.01 0.939 0 0 5 8.6 3.90 0.048* 
Disability/health problem 1 1.9 4 8.5 2.36 0.124 1 2.3 6 10.3 2.46 0.117 
Language difficulties 2 3.7 2 4.3 0.02 0.887 0 0 0 0 -
Too late to change lifestyle 4 7.4 2 4.3 0.45 0.504 2 4.7 2 3.4 0.09 0.759 
Weather conditions 14 25.9 7 14.9 1.86 0.173 3 7 5 8.6 0.09 0.762 
Religious/cultural reasons 0 0 0 0 - - 0 0 0 0 - -

*p<0.05; **p<0.01 



Appendix C. cont'd. General health behaviors by ethnic group and gender 

IndoCanadians 
Men Women 
n=54 n=48 

EuroCanadians 

n=44 n= 58 
No. % No. % x2 P No. % No. % x2 P 

Factors that would encourage you 
to engage in healthy behaviors? 
Same-sex fitness facilities 3 5.6 4 8.5 0.34 0.560 0 0 6 10.3 4.83 0.028* 
Specific advice 3 5.6 9 19.1 4.44 0.035* 5 11.4 13 22.4 2.10 0.147 
Language-of-choice programs 4 7.4 6 12.8 0.81 0.368 0 0 0 0 0.77 0.381 
Advice from health care 15 27.8 9 19.1 1.03 0.310 13 29.5 12 20.7 1.06 0.303 
professional 
Religious person advising you 5 9.3 1 2.1 2.29 0.130 0 0 0 0 - -
Family support 21 38.9 18 38.3 0.00 0.951 12 27.3 11 19 0.99 0.320 
Friend accompanying you 18 33.3 15 31.9 0.02 0.880 12 27.3 22 37.9 1.28 0.258 
Diagnosis with heart disease 3 5.6 1 2.1 0.78 0.378 13 29.5 16 27.6 0.05 0.828 
Fitness center at work 13 24.1 11 23.4 0.01 0.937 7 15.9 7 12.1 0.31 0.557 

*/K0.05; "_T<0-01 



Appendix D. Physical activity responses by ethnic group and gender 

IndoCanadians 

Men Women 
n=54 n=48 

EuroCanadians 

Men Women 
n=44 n=58 

No. % No. % x2 P No. % No. % x2 P 

Do you exercise? 
Yes 38 70.4 26 61.9 0.76 0.383 41 93.2 56 98.2 1.67 0.196 
N o 16 29.6 16 38.1 3 6.8 1 1.8 

What type of activity do you do? 
Br isk walk 30 63.8 31 75.6 1.43 0.232 26 61.9 45 81,8 4.81 0 .028" 
Sw im 6 12.8 2 4.9 1.65 0.199 1 2.4 5 9.1 1.85 0.174 
Jog/run 9 19.1 6 14.6 0.32 0.574 10 23.8 14 25.5 0.04 0.852 
Other 11 23.4 8 19.5 0.20 0.658 23 54.8 34 61.8 0.49 0.484 

Place where you usually exercise: 
Home 14 30.4 14 36.8 0.38 0.535 4 9.3 7 12.3 0.22 0.637 
Outdoors 26 58.7 24 63.2 0.17 0.677 24 55.8 38 66.7 1.23 0.268 
G y m 7 15.2 3 7.9 1.06 0.302 15 34.9 16 28.1 0.53 0.466 
Recreation center 6 13 3 7.9 0.58 0.448 9 20.9 20 35.1 2.39 0.122 

Do you like to exercise 
Yes 48 92.3 40 93 0.02 0.894 37 86 51 89.5 0.27 0.602 
N o 4 7.7 3 7 6 14 6 10.5 

Sufficient levels of exercise a 

Yes 9 16.7 7 14.6 0.32 0.852 17 38.6 28 48.3 1.42 0.491 
N o 37 68.5 32 66.7 25 56.8 29 50.0 

a Based on CDC and ACSM recommendations; 
"_?<o.oi 



Appendix E . Dietary practices by ethnic group and gender 

IndoCanadians EuroCanadians 

Men Women Men Women 
n= =54 n= =48 n=44 n= =58 

Consume the following foods 
-

> 3 times in a typical week: a No. % No. % x2 P No. % No. % x2 P 
Red meat (beef/ pork/ lamb) 5 10.4 3 6.4 0.50 0.479 20 45.5 16 27.6 3.50 0.061 
Fish or other seafood 6 11.8 6 12.8 0.02 0.880 5 11.4 9 15.5 0.37 0.546 
Milk 33 62.3 32 66.7 0.21 0.645 26 60.5 33 57.9 0.07 0.796 
Milk with reduced fat 11 22.0 21 44.7 5.64 0.018* 20 45.5 32 55.2 0.95 0.331 
Cheese/ dairy products 14 26.9 17 35.4 0.84 0.359 29 65.9 48 82.8 3.89 0.050* 
Low-fat cheese 5 9.8 9 19.1 1.74 0.187 4 9.8 15 26.8 4.36 0.037* 
Desserts 2 34.0 14 29.8 0.20 0.655 22 51.2 2 51.7 0.00 0.955 
Low-fat desserts 6 12.0 4 8.3 0.36 0.549 5 12.2 14 24.1 2.21 0.137 
Fruit for dessert 32 60.4 30 63.8 0.13 0.723 28 63.6 32 57.1 0.43 0.512 
Snacks between meals 17 32.1 29 60.4 8.16 0.004** 26 59.1 42 72.4 2.00 0.157 
Vegetables/ fruit as snack 21 40.4 20 41.7 0.02 0.896 18 41.9 41 70.7 8.45 0.004** 
Eating at fast-food restaurants 6 11.5 0 0 5.89 0.015* 1 2.3 0 0 1.33 0.249 

Food preparation method used 
> 3 times in a typical week:a 

Grill food 4 8.2 6 12.8 0.55 0.461 9 20.5 13 22.8 0.08 0.776 
Boil food 19 38.0 15 31.3 0.49 0.483 10 23.3 19 32.8 1.09 0.297 
Deep fry food 12 23.5 8 17.4 0.56 0.456 0 0 0 0 - -
Stir fry food 11 22.2 16 33.3 1.58 0.209 4 9.1 15 25.9 4.64 0.031* 
Bake food 10 19.2 19 39.6 5.02 0.025* 13 29.5 19 32.8 0.12 0.729 

"number and frequency of individuals who reported performing the practices '5 times per week? and l4 or more times per week' 
*p< 0.05; **p< 0.01 



Appendix F. IHD health belief subscale scores by ethnicity and gender 

IndoCanadians 

Men Women 

n=54a n=48a 

EuroCanadians 

Men Women 

n=44a n=58a 

mean SD mean SD t P mean SD mean SD t P 

Perceived Susceptibility 14.73 5.06 14.70 4.95 -0.05 0.963 13.86 4.83 14.74 4.40 -0.95 0.346 

Perceived Seriousness 22.42 3.86 22.79 4.52 -0.21 0.834 22.61 4.48 22.28 4.56 0.35 0.728 

Perceived Dietary Benefits 15.62 2.36 15.61 2.21 -0.09 0.932 14.09 1.69 13.50 2.77 1.24 0.217 

Perceived Dietary Barriers 12.06 3.20 11.76 2.88 0.49 0.624 11.98 2.81 10.91 2.95 1.76 0.082 

Perceived Exercise Benefits 17.06 1.99 17.64 1.91 -1.56 0.123 16.93 2.08 16.65 2.13 0.74 0.462 

Perceived Exercise Barriers 12.81 3.40 12.64 3.74 0.39 0.701 9.89 2.77 10.50 2.70 -1.06 0.292 

Health Motivation 14.25 2.48 14.60 2.47 -0.63 0.528 14.88 2.95 15.67 2.24 -1.62 0.108 

Dietary Self-efficacy 19.28 3.19 20.20 3.59 -1.35 0.179 17.74 4.18 20.02 2.72 -3.31 0 .001" 

Exercise Self-efficacy 17.33 4.44 16.75 3.22 0.30 0.766 19.21 4.58 19.36 3.83 -0.07 0.944 

a n varies across the subscales 
V<0.05; **̂ <0.01 



Appendix G. General health beliefs by ethnic group and gender 

IndoCanadians 

Men Women 
n=54 n=48 

EuroCanadians 

Men Women 
n=44 n=58 

Consider the following behaviors 
'very important' to keep healthy: No. % No. % x2 P No. % No. % x2 P 

Eat proper kinds of food 40 75.5 40 83.3 0.95 0.331 32 72.7 49 84.5 2.12 0.146 
Have enough physical exercise 33 63.5 29 63.0 0.00 0.966 37 84.1 48 82.8 0.03 0.858 
Have enough rest and sleep 38 73.1 32 68.1 0.30 0.586 29 65.9 52 89.7 8.63 0.003** 
Maintain proper body weight 39 73.6 33 70.2 0.14 0.708 31 70.5 45 77.6 0.67 0.413 
Have regular medical checkups 26 51.0 27 57.4 0.41 0.521 13 29.5 35 60.3 9.53 0.002** 
Take vitamins 14 26.9 18 38.3 1.46 0.227 9 20.9 23 39.7 4.00 0.046* 
Take traditional medicines 9 17.3 7 15.2 0.07 0.780 2 4.7 7 12.1 1.67 0.196 
Have religious faith 24 45.3 26 55.3 1.00 0.316 4 9.1 17 29.3 6.26 0.012 

V<0.05; **̂ <0.01 



Appendix H I . Age adjusted demographic and personal characteristics by ethnic group 

IndoCanadians 
n=93 

EuroCanadians 
n=92 

mean SD mean SD t P 

Age 44.74 14.40 48.76 13.60 -1.95 0.053 

B M I 24.50 7.02 25.09 4.48 -0.65 0.518 

Years lived in Canada 11.09 10.65 - - - -

No. of members in household 3.93 2.08 2.42 1.13 6.10 0.000 

No. % No. % •i p 
Sex 

Male 54 52.90 44 43.1 1.96 0.161 

Education 
Grade school 4 4.3 2 2.2 0.67 0.414 
High school 13 14.0 12 13.2 0.04 0.852 
Technical/trade school 8 8.6 19 20.9 5.39 0.020* 
College 3 3.2 8 8.7 2.47 0.116 
University 65 69.9 50 54.9 4.75 0.029* 

Proficient English language skills 47 50.5 84 91.3 37.19 0.000** 

Employment 
Employed full-time 35 38.0 32 34.8 0.16 0.687 
Employed part-time 7 7.6 13 14.1 2.09 0.148 
Homemaker 5 5.4 6 6.5 0.11 0.742 
Not employed 15 16.3 2 2.2 10.79 0.001** 
Retired 15 16.3 26 28.3 3.95 0.047* 
Self-employed 6 6.5 12 13.0 2.29 0.130 
Student 9 9.8 1 1.1 6.68 0.010** 

Household income 
< $40,000 68 76.4 25 30.1 37.05 0.000** 
$40,000- $80,000 17 19.1 31 37.3 7.12 0.008** 
> $80,000 4 4.5 27 32.5 22.85 0.000** 

Present Occupation 
Not applicable 42 47.2 23 30.3 4.92 0.027* 
Business 7 7.9 5 6.6 0.10 0.751 
Farming 2 2.2 0 0 1.73 0.189 
Management 2 2.2 7 9.2 3.85 0.050* 
Office worker 11 12.4 14 18.4 1.17 0.279 
Professional 19 21.3 21 27.6 0.88 0.348 
Technical/trade 6 6.7 6 7.9 0.08 0.776 

V<0.05; **p<0.0\ 



Appendix H2. Age adjusted general health behaviors by ethnic group 

IndoCanadians 
n=93 

EuroCanadians 
n=92 

No. % No. % x2 
P 

Hours of sleep 
< 8 hours 62 66.7 58 63.7 0.17 0.676 
> 8 hours 31 33.3 33 36.3 

Tobacco smoking 
don't smoke 88 95.7 83 93.3 0.50 0.481 
< 1 pack per day 3 3.3 3 3.4 0.00 0.967 
> 1 pack per day 1 1.1 3 3.4 1.09 0.296 

Alcohol consumed 
don't drink 68 73.9 23 25.6 46.84 o.ooo** 
1 - 5 drinks per week 22 23.9 54 60.0 25.58 o.ooo** 
> 6 drinks per week 2 2.2 13 14.4 11.00 0.006** 

No. of meals eaten per day 
1 -3 50 53.8 23 25.0 16.02 0.000** 
>4 43 46.2 69 75.0 

Stress levels 
Low 28 30.4 30 32.6 0.10 0.751 
Moderate 49 53.3 56 60.9 1.09 0.297 
High 15 16.3 6 6.5 4.35 0.037* 

Things done to relieve stress 
Walk/exercise 46 49.5 81 88.0 31.99 0.000** 
Listen to music/watch TV 60 64.5 72 78.3 4.27 0.390* 
Religious/spiritual activities 39 41.9 16 17.4 13.34 0.000** 
Meditate 15 16.1 13 14.1 0.14 0.710 
Don't do anything 8 8.6 0 0 8.27 0.004** 
Other (please specify) 16 17.2 40 43.5 16.56 0.000** 

Things you should do to improve 
health 

Increase physical activity 57 61.3 37 40.2 8.70 0.003** 
Improve eating habits 43 46.7 43 46.7 0.00 1.000 
Lose weight 27 29.3 37 40.2 2.40 0.122 
Quit smoking 2 2.2 6 6.5 2.09 0.148 
Reduce stress • 34 37.0 25 27.2 2.02 0.155 
Take vitamins 22 23.9 13 14.1 2.86 0.091 

V<0.05; **p<0.0\ 
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Appendix H2. cont'd. Age adjusted general health behaviors by ethnic group 

IndoCanadians EuroCanadians 
n=93 n=92 

No. % No. % 2L2 

Barriers preventing you from 
making this improvement 

Lack of self-discipline 34 37.0 56 61.5 11.06 0 ** 

001 
Lack of time 35 38.0 26 28.6 1.85 0 174 
Too tired/too stressed 26 28.3 13 14.3 5.33 0 021* 
Too expensive 11 12.0 5 5.5 2.39 0 122 
Disability/health problem 5 5.4 6 6.6 0.11 0 742 
Language difficulties 4 4.3 0 0 4.05 0 044* 
Too late to change lifestyle 6 6.5 4 4.4 0.40 0 527 
Weather conditions 21 22.8 7 7.7 8.09 0 004** 
Religious/cultural reasons 0 0 0 0 - -

Factors that would encourage you to 
engage in healthy behaviors 

Same-sex fitness facilities 7 7.6 6 6.5 0.08 0.774 
Specific advice 10 10.9 18 19.6 2.70 0.101 
Language-of-choice programs 8 8.7 1 1.1 5.72 0.017** 
Healthcare practitioner's advice 20 21.7 20 26.1 0.48 0.489 
Religious person advising you 5 5.4 0 0 5.14 0.023* 
Family support 36 39.1 20 21.7 6.57 0.010* 
Friend accompanying you 31' 33.7 32 34.8 0.02 0.877 
Diagnosis with heart disease 4 4.3 27 29.3 20.52 0.000** 
Fitness center at work 22 23.9 14 15.2 2.21 0.037 

*p<0.05; **p<0.01 
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Appendix H 3 . Age adjusted physical activity and exercise habits by ethnic group 

IndoCanadians 
n=93 

EuroCanadians 
n=92 

[ No. % No. % x2 P 
Do you exercise? 

Yes 58 66.7 87 95.6 24.66 o.ooo** 
No 29 33.3 4- 4.4 

What type of activity do you do? 
Brisk walk 55 69.6 63 72.4 0.16 0.692 
Swim 8 10.1 6 6.9 0.56 0.455 
Jog/run 14 17.7 22 25.3 1.40 0.237 
Other 17 21.5 54 62.1 27.81 0̂ 000** 

Place where you usually exercise: 
Home 23 30.7 9 10.0 11.18 0.001** 
Outdoors 45 60.0 57 63.3 0.19 0.661 
Gym 10 13.3 29 32.2 8.09 0.004** 
Recreation center 9 12.0 25 27.8 6.23 0.013* 

Do you like to exercise? 
Yes 79 91.9 78 86.7 1.23 0.267 
No 7 8.1 12 13.3 

Sufficient levels of exercisea 

Yes 15 19.7 43 48.3 14.69 0.000** 
No 61 80.3 46 51.7 

"Based on CDC and ACSM recommendations; 
p<0.0\ 
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Appendix H4. Age adjusted dietary practices by ethnic group 
(number and frequency of individuals who reported performing the practices '5 times per week? and l4 or more times per week1) 

IndoCanadians EuroCanadians 
n=93 n=92 

Consume the following foods > 3 times in a typical week: No. % No. % x2 P 
Red meat (beef/ pork/ lamb) 8 9.1 31 33.7 16.04 0.000" 
Fish or other seafood 12 13.3 13 14.1 0.02 0.876 
Mi lk 58 63.0 51 56.7 0.77 0.380 
Mi lk with reduced fat 29 32.6 43 46.7 3.78 0.052* 
Cheese/ dairy products 29 31.9 70 76.1 36.02 0.000" 
Low-fat cheese 13 14.6 17 19.3 0.70 0.404 
Desserts 29 31.9 44 48.4 5.05 0.023* 
Low-fat desserts 10 11.2 15 16.7 0.20 0.298 
Fruit for dessert 57 62.6 51 56.7 0.67 0.413 
Snacks between meals 42 45.7 43 68.5 9.78 0.002** 
Vegetables/fruit as snack 35 38.5 52 57.1 6.36 0.012* 
Eating out at fast-food restaurants 5 5.5 1 1.1 2.80 0.094 

Food preparation method used > 3 times in a typical week: 
Grilling 8 9.0 21 23.1 6.60 0.010" 
Boiling 31 34.1 26 28.6 0.64 0.424 
Deep frying 17 19.1 0 0 18.99 0.000" 
Stir frying 25 27.8 16 17.4 2.81 0.094 
Baking 25 27.5 27 29.3 0.08 0.779 

*/?<0.05; **̂ <0.01 



Appendix H5. Age adjusted self-reported risk factors by ethnic group 

IndoCanadians EuroCanadians 
n=93 n=92 

No. % No. % x 2 P 

Heart disease 6 6.5 6 6.5 0.00 0.985 
Family history of heart disease 29 31.2 32 34.8 0.27 0.603 
Diabetes 19 20.4 3 3.3 13.01 0.000 
Hypertension 20 21.5 13 14.1 . 1.716 0.190 
High cholesterol levels 16 17.2 16 17.4 0.00 0.973 
Stroke 3 3.2 3 3.3 0.00 0.989 

*V<o.oi 
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Appendix H6a. Age adjusted IHD health belief scores by ethnic group 

IndoCanadians EuroCanadians 
n=93a n=92a 

mean SD mean SD t P 

Perceived Susceptibility 15.07 4.88 14.29 4.42 1.13 0.261 
Perceived Seriousness 22.63 4.05 22.70 4.47 -0.11 0.192 
Perceived Dietary Benefits 15.59 2.29 13.67 2.41 5.52 0.000 
Perceived Dietary Barriers 12.06 2.93 11.53 2.87 1.13 0.225 
Perceived Exercise Benefits 17.29 1.91 16.84 2.18 1.48 0.140 
Perceived Exercise Barriers 12.82 3.46 10.22 2.76 5.63 0.000 
Health Motivation 14.27 2.36 15.36 2.66 -2.92 0.004 
Dietary Self-efficacy 19.76 3.52 19.11 3.73 1.21 0.226 
Exercise Self-efficacy 16.80 4.02 19.34 4.20 -4.00 0.000 

a n varies across the subscales 
V<0.05; **p<0.0l 

Appendix H6b. Age adjusted general health beliefs by ethnic group 

IndoCanadians EuroCanadians 
n= =93 n= =92 

Consider the following behaviors 
'very important' to keep healthy: No. % No. % x2 P 

Eat proper kinds of food 74 80.4 73 79.3 0.03 0.854 
Have enough physical exercise 60 67.4 77 83.7 6.52 0.011* 
Have enough rest and sleep 64 71.1 75 81.5 2.73 0.098 
Maintain proper body weight 65 71.4 69 75.0 0.30 0.585 
Have regular medical checkups 50 56.2 43 46.7 1.61 0.204 
Take vitamins 30 33.3 28 30.4 0.176 0.675 
Take traditional herbal medicine 15 16.9 7 7.6 3.621 0.057* 
Have religious faith 48 52.7 19 20.7 20.31 0.000** 

*p<0.05; **p<0M 
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Appendix H7. Age adjusted knowledge and IHD health beliefs scores, based on exercise performance by ethnic group a 

IndoCanadians 
Exercisers Non-exercisers 

n=15 n=61 

EuroCanadians 
Exercisers Non-exercisers 

n=43 n=46 
mean SD mean SD t P mean SD mean SD t P 

Perceived Susceptibility 13.27 3.60 15.24 4.93 -1.45 0.151 13.93 3.85 14.67 5.01 -0.78 0.439 

Perceived Seriousness 15.24 4.93 22.24 4.01 1.54 0.127 22.80 4.1 22.50 4.73 0.32 0.750 

Perceived Dietary Benefits 16.21 2.32 15.61 2.28 0.90 0.372 13.35 2.59 14.16 2.12 -1.60 0.113 

Perceived Dietary Barriers 10.87 3.18 11.88 2.64 -1.27 0.209 11.00 2.71 11.96 2.96 -1.59 0.116 

Perceived Exercise Benefits 18.50 1.51 17.13 1.9 2.46 0.016* 16.56 2.23 17.33 1.93 -1.74 0.086 

Perceived Exercise Barriers 11.36 2.79 12.38 3.46 -1.03 0.308 9.79 2.40 10.30 2.87 -1.91 0.363 

Health Motivation 15.93 1.39 14.32 2.04 2.89 0.005** 16.30 1.63 14.63 3.17 3.16 0.002** 

Dietary Self-efficacy 19.20 2.37 19.93 3.54 -0.76 0.449 20.07 2.41 18.59 4.26 2.03 0.046* 

Exercise Self-efficacy 18.42 3.2 17.02 3.63 1.19 0.237 20.93 2.80 18.48 4.40 3.10 0.003" 

a Based on CDC and ACSM recommendations 
*/?<0.05; **p<0.01 



Table 1. Demographic and personal characteristics by ethnic group 

IndoCanadians EuroCanadians 
11= 102 n= 102 

mean(SD) mean(SD) t P 

Age 44.98(15.9) 51.27(15.9) -2.82 ** 

0.005 

BMI 24.38 (6.7) 24.99 (4.3) -0.75 0.455 

Years lived in Canada 10.72(10.3) - - -

No. of members in household 3.96 (2.1) 2.41(1.1) 6.59 0.000** 

No. % No. % xJ p 
Sex 

Male 54 52.90 44 43.1 1.96 0.161 
Female 48 47.10 58 56.9 

Marital status 
Single 13 12.90 20 19.6 1.69 0.193 
Married 76 75.20 61 59.8 5.52 0.019* 
Divorced 5 5.00 11 10.8 2.38 0.123 
Widowed 7 7.00 5 4.9 0.40 01528 
Common-law 0 0.00 5 4.9 5.08 0.024* 

Religious preference * * 
Christianity 15 14.70 58 56.9 39.44 0.000 
Hinduism 24 23.50 0 0 27,20 0.000** 
Islam 10 9.80 0 0 10.51 0.000** 
Sikhism 50 49.00 0 0 66.23 ** 

0.000 None/Other 3 2.90 44 43.1 46.47 0.000** 

Language spoken at home * * 
English 42 41.20 102 100 85.00 0.000 
Hindi 23 22.50 0 0 25.92 0.000 
Punjabi 66 64.70 0 0 97.56 0.000 
Other 21 20.60 5 4.9 11.28 0.001** 

Education 
Grade school 4 3.90 3 3 0.14 0.710 
High school 15 14.70 16 15.8 0.05 0.822 
Technical/trade school 8 7.80 20 19.8 6.10 0.013* 
College 3 2.90 10 9.9 4.10 0.043* 
University 72 70.60 52 51.5 7.79 0.005** 

*jp<0.05; * * / K 0 . 0 1 



Table 1. cont'd. Demographic and personal characteristics by ethnic group 

IndoCanadians 
n=l()2 

EuroCanadians 
n=102 

No. % No. % P 

Employment 
Employed full-time 36 35.60 32 31.4 0.42 0.519 
Employed part-time 9 8.90 14 13.7 1.17 0.279 
Homemaker 5 5.00 . 7 6.9 0.33 0.564 
Not employed 15 14.90 2 2 10.99 0.001** 
Retired 19 18.80 34 33.3 5.55 0.019* 
Self-employed 6 5.90 12 11.8 2.13 0.144 
Student 11 10.90 1 1.0 8.96 0.003** 

Household income 
< $40,000 74 76.3 29 31.5 38.16 0.000** 
$40,000- $80,000 18 18.6 .35 38.0 8.89 0.003** 
> $80,000 5 5.2 28 30.4 20.94 ** 

0.000 

Present Occupation 
Not applicable 48 49.00 31 36.5 2.90 0.088 
Business 7 7.10 5 5.9 0.12 0.731 
Farming 2 2.00 0 0 1.75 0.185 
Management 3 3.10 7 8.2 2.36 0.125 
Office worker 11 11.20 15 17.6 1.54 0.215 
Professional 19 19.40 21 24.7. 0.75 0.385 
Technical/trade 8 8.20 6 7.1 0.08 0.779 

Proficient English language skills 52 51.0 89 89.0 34.63 0.000 

*/?<0.05; **/?<0.01 



Table 2. General health behaviors by ethnic group 

IndoCanadians 
n=102 

EuroCanadians 
n=102 

No. % No. % I2 P 
Hours of sleep 

< 8 hours 66 64.7 64 63.4 0.04 0.842 
> 8 hours 36 35.3 37 35.3 

Tobacco smoking 
don't smoke 97 96 92 93.9 0.51 0.475 
< 1 pack per day 3 3 3 3.1 0.00 0.960 
> 1 pack per day 1 1 3 3.1 1.11 0.293 

Alcohol consumed 
don't drink 74 73.3 25 25 46.84 0.000** 
1-5 drinks per week 25 24.8 60 60 25.58 0.000 
> 6 drinks per week 2 2 15 15 11.00 0.001** 

No. of meals eaten per day 
1-3 56 54.9 28 27.5 15.87 0:001** 
>4 46 45.1 74 72.5 

Stress levels 
Low 32 31.70 33 32.4 ; 0.01 0.919 
Moderate 54 53.50 62 60.8 1.11 0.292 
High 15 14.90 7 6.9 0.35 0.067 

Things done to relieve stress 
Walk/exercise 50 49.00 91 89.2 38.61 0.001** 
Listen to music/watch T V 67 65.70 78 76.5 2.89 0.890 
Religious/spiritual activities 42 41.20 17 16.7 14.90 0.001** 
Meditate 18 17.60 14 13.7 0.59 0.441 
Don't do anything 8 7.80 0 0 8.33 0.004** 
Other (please specify) 18 17.60 42 41.2 14.97 0.001** 

Things you should do to improve 
health 

Increase physical activity 62 61.4 43 42.2 7.52 0.006** 
Improve eating habits 49 48.5 46 45.1 0.24 0.626 
Lose weight 30 29.7 39 38.2 1.65 0.199 
Quit smoking 2 2.0 6 5.9 2.04 0.153 
Reduce stress 38 37.6 28 27.5 2.39 0;122 
Take vitamins 23 22.8 16 15.7 1.64 0.200 

V<0.05; **p<0.0\ 
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Table 2. cont'd. General health behaviors by ethnic group 

IndoCanadians EuroCanadians 
n=102 n=102 

No. % No. % x2 P 

Barriers preventing you from 
making this improvement 

Lack of self-discipline 3 6 3 5 . 6 0 5 9 5 8 . 4 1 0 . 5 1 
* 

0 . 0 0 1 
Lack of time 3 7 3 6 . 6 0 2 8 2 7 . 7 1.84 0 . 1 7 5 

Too tired/too stressed 2 6 2 5 . 7 0 1 4 1 3 . 9 4 . 4 9 0 . 0 3 4 * 

Too expensive 11 1 0 . 9 0 5 5 2 . 4 4 0 . 1 8 8 

Disability/health problem 5 5 . 0 0 7 6 . 9 0 . 3 5 0 . 5 5 2 

Language difficulties 4 4 . 0 0 0 0 4 . 0 8 0 . 0 4 3 * 

Too late to change lifestyle 6 5 . 9 0 4 4 0 . 4 2 0.517 
Weather conditions 2 1 2 0 . 8 0 8 7 .9 6 . 8 0 0 . 0 0 9 * 

Religious/cultural reasons 0 0 0 0 - -

Factors that would encourage you to 
engage in healthy behaviors 

Same-sex fitness facilities 7 6 . 9 0 6 5 .9 0 . 0 9 0 . 7 6 0 

Specific advice 1 2 1 1 . 9 0 1 8 1 7 . 6 1 .34 0 . 2 4 7 

Language-of-choice programs 1 0 9 . 9 0 0 0 7 . 8 8 0 . 0 0 5 * 

Healthcare practitioner's advice 2 4 2 3 . 8 0 2 5 2 4 . 5 0 . 0 2 0 . 9 0 1 

Religious person advising you 6 5 . 9 0 •o 0 6 . 2 4 0 . 0 1 2 * 

Family support 3 9 3 8 . 6 0 2 3 2 2 . 5 6 . 1 7 0 . 0 1 3 * 

Friend accompanying you 3 3 3 2 . 7 0 3 4 3 3 . 3 0 .01 0 . 9 2 0 

Diagnosis with heart disease 4 4 . 0 0 2 9 2 8 . 4 2 2 . 3 2 0 . 0 0 0 * 

Fitness center at work 2 4 2 3 , 8 0 1 4 1 3 . 7 3 . 3 6 0 . 0 6 7 

V < 0 . 0 5 ; * V <0 .01 
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Table 3. Self-reported risk factors by ethnic group 

IndoCanadians EuroCanadians 
n=102 n=102 

No. % No. % x 2 P 

Heart disease 6 5.9 9 8.8 0.64 0.421 
Family history of heart disease 2 9 28.4 35 34.3 0,82 0.365 

Diabetes 2 0 19.6 4 .3.9 12.08 0.001 
Hypertension 21 20.6 14 13.7 1.69 0 .194 

High cholesterol levels 16 15.7 17 16.7 0.03 0 .849 
Stroke 3 2.9 4 3.9 0 .14 0.701 

**P<O.O\ 



Table 4. Physical activity and exercise habits by ethnic group 

IndoCanadians 
n=102 

EuroCanadians 
n=102 

No. % No. % p 
Do you exercise? 

Yes 64 66.70 97 96 28.43 0 000** 
N o . 32 33.30 4 4 

What type of activity do you do? 
Brisk walk 61 69.30 71 73.2 0.34 0 560 
Swim 8 9.10 6 6.2 0.56 0 456 
Jog/run 15 17.00 24 24.7 1.64 0 200 
Other 19 21.60 57 58.8 26.34 0 000** 

Place where you usually exercise: 
Home 28 33.30 11 11 13.63 0 000** 
Outdoors 51 60.70 62 62 0.03 0 858 
G y m 10 11.90 31 31 9.61 0 ** 

002 
Recreation center 9 10.70 29 29 9.32 0 002** 

Do you like to exercise? 
Yes 88 92.60 88 88 1.19 0 276 
N o 7 7.40 12 12 

Sufficient levels of exercise a 

Yes 16 15.7 45 44.1 25.42 0 000** 
N o 69 67.6 54 52.9 

"Based on CDC and ACSM recommendations 
**_p<0.01 
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Table 5. Dietary practices by ethnic group 

IndoCanadians EuroCanadians 
n= =102 n= =102 

Consume the following foods > 3 times in a typical week": No. % No. % x 2 P 
Red meat (beef/ pork/ lamb) 8 8.4 36 35.3 20.48 0.000 
F i sh or other seafood 12 12.2 14 13.7 0.10 0.756 
M i l k 65 64.4 59 59.0 0.61 0.435 
M i l k with reduced fat 32 33.0 52 51.0 6.60 0.010** 
Cheese/ dairy products 31 31.0 77 75.5 40.17 0.000** 
Low-fat cheese 14 14.3 19 19.6 0.98 0.324 
Desserts 32 32.0 52 51.5 7.84 * * 

0.005 
Low-fat desserts 10 10.2 19 19.2 3.17 0.075 
Fruit for dessert 62 62.0 60 60.0 0.08 0.772 
Snacks between meals 46 45.5 68 66.7 9.20 0.002** 
Vegetables/fruit as snack 41 41.0 59 58.4 6.10 0.014* 
Eating out at fast-food restaurants 6 6.0 1 1.0 3.80 0.051 

Food preparation method used > 3 times in a typical week3: 
Gri l l i ng 10 10.4 22 21.8 4.67 0.031" 
B o i l i n g 34 34.7 29 28.7 0.82 0.364 
Deep frying 20 20.6 0 0.0 22.95 * * 

0.000 
Stir frying 27 27.6 19 18.6 2.25 0.134 
Baking 29 29.0 32 31.4 0.14 0.713 

"number and frequency of individuals who reported performing the practices '3 times per week' and '4 or more times per week' 
V<0.05; **/?<0.01 



Table 6a. I H D health be l ie f scores by ethnic group 

IndoCanadians 
n=102a 

EuroCanadians 
n=102a 

mean(SD) mean(SD) t P 

Perceived Susceptibility 14.8(4.9) 14.4(4.6) 0.58 0.560 
Perceived Seriousness 22.6(4.2) 22.4(4.5) 0.18 0.855 
Perceived Dietary Benefits 15.7(2.3) 13.8(2.4) 5.80 0.000** 
Perceived Dietary Barriers 11.9(3.0) 11.4(2.9) 1.24 0.218 
Perceived Exercise Benefits 17.4(1.9) 16.8(2.1) 2.12 0.036* 
Perceived Exercise Barriers 12.7(3.5) 10.2(2.7) 5.70 0.000** 
Health Motivation 14.5(2.5) 15.3(2.6) -2.40 0.017* 
Dietary Self-efficacy 19.8(3.5) 19.0(3.6) 1.56 0.121 
Exercise Self-efficacy 17.0(3.9) 19.2(4.1) -3.75 0.000** 

a n var ies across the subscales 
V<0.05; *\p<0.01 

Table 6b. Genera l health bel iefs by ethnic group 

IndoCanadians EuroCanadians 
n= 102 n= 102 

Consider the following behaviors 
'very important' to keep healthy: No. % No. % I2 P 

Eat proper kinds of food 80 79.2 81 79.4 0.00 ° - 9 7 1 * * 
Have enough physical exercise 62 63.3 85 83.3 10.33 0.001** 
Have enough rest and sleep 70 70.7 81 79.4 2.04 0.154 
Maintain proper body weight 72 72 76 74.5 0.16 0.687 
Have regular medical checkups 53 54.1 48 47.1 0.99 0.321 
Take vitamins 32 32.3 32 31.7 0.01 0.923 
Take traditional herbal medicine 16 16.3 9 8.9 2.49 0.115^ 
Have religious faith 50 50 21 20.6 19.16 0.000** 

**p<0.0\ 
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Table 6c. Support network by ethnic group 

IndoCanadian EuroCanadian 
n= 102 n= 102 

Count on the following persons to 
motivate them to practice positive 
health behaviors No. % No. % I2 P 

Spoiise/family member 63 62.4 50 49.0 3.67 0.055* 
Friend 51 50.0 45 44.1 0,71 0.400 
Physician 56 55.4 48 47.1 1.43 0.232 
Spiritual leader 43 42.6 11 11.0 25.50 0.000** 

*jp<0.05; **/?<0.01 
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Table 7. Association between IHD health beliefs and exercise performance 

IndoCanadians EuroCanadians 
Exercisers Non-exercisers Exercisers Non-exercisers 

n=16 n=69 n=45 n=54 
mean(SD) mean(SD) t P mean(SD) mean(SD) t P 

Perceived Susceptibility 12.9(3.7) 14.9(4.9) -1.45 0.152 13.8(3.8) 14.9(5.1) -1.14 0.257 
Perceived Seriousness 23.9(4.2) 22.2(4.1) 1.51 0.136 22.8(4.1) 22.0(4.7) 0.82 0.416 
Perceived Exercise Benefits 18.6(1.5) 17.2(1.9) 2.52 0.014* 16.5(2.2) 17.2(1.8) -1.55 0.123 
Perceived Exercise Barriers 10.9(3.1) 12.4(3.4) -1.54 0.127 9.8(2.3) 10.3(2.8) -0.86 0.394 
Health Motivation 16.2(1.6) 14.5(2.1) 2.88 0.005** 16.3(1.5) 14.6(3.0) 3.52 0.001** 
Exercise Self-efficacy 18.8(3.8) 17.2(3.5) 1.46 0.149 20.9(2.7) 18.3(4.2) 3.59 0.001** 

a Based on CDC and ACSM recommendations 
V<0.05; **p<0M 



Table 8 . Demographics and personal characteristics of ICs based on median number of years 
lived in Canada 

< 7 years in > 7 years in 
Canada Canada 

n= =50 n= =48 
t P 

Age mean (SD) 37.3(12.6) 52.9(15.1) -5.59 0.000 

No. % No. % x2 p 
Sex 

Male 31 57.4 23 47.9 0.92 0.338 

Language spoken at home 
English 22 40.7 20 41.7 0.01 0.924 
Hindi 12 22.2 11 22.9 0.01 0.933 
Punjabi 29 53.7 37 77.1 6.08 0.014* 
Other 14 25.9 7 14.6 2.00 0.157 

Proficient in English 32 64.0 19 39.6 5.85 0.016* 

Education 
Grade school 1 1.9 3 6.3 1.31 0.253 
High school 5 9.3 10 20.8 2.71 0.099 
Technical/trade school 2 3.7 6 12.5 2.72 0.099 
College 1 1.9 2 4.2 0.48 0.490 
University 45 83.3 27 56.3 8.98 0.003** 

Employment 
Employed full-time 17 32.1 19 39.6 0.62 0.431 
Employed part-time 7 13.2 2 4.2 2.54 0.111 
Homemaker 3 5.7 2 4.2 0.12 0.730 
Not employed 11 20.8 4 8.3 3.07 0.080 
Retired 3 5.7 16 33.3 12.63 0.000** 
Self-employed 2 3.8 4 8.3 0.94 0.333 
Student 10 18.9 1 2.1 7.31 0.007** 

Household Income 
< $40,000 41 89.1 29 61.7 9.40 0.002** 
$40,001 to $80,000 5 10.9 13 27.7 4.20 0.040* 
> $80,000 0 0 5 10.6 5.17 0.023* 

Present Occupation 
Not applicable 21 40.4 27 58.7 3.28 0.070 
Business 1 1.9 6 13 4.55 0.033* 
Farming 2 3.8 0 0 1.81 0.179 
Management 2 3.8 1 2.2 0.23 0.632 
Office worker 7 13.5 4 8.7 0.56 0.456 
Professional 11 20.4 8 17.4 0.22 0.638 
Technical/trade 8 15.4 0 0 7.71 ** 

0.006 

*jp<0.05; **p<0.0\ 
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Table 9. Selected health related behaviors and risk factors of ICs based on median number 
of years lived in Canada 

<= 7 years in > 7 years in 
Canada Canada 

n= =50 n= =48 

No. % No. % P 
Physical activity 

Self-reported exercisers 25 51.0 36 83.7 10.96 
** 

0.001 

Type of activity 
Brisk walk 28 63.6 33 75 1.34 0.248 
Swim 5 11.4 3 6.8 0.55 0.458 
Jog/run 10 22.7 5 11.4 2.01 0.156 
Other 11 25. 8 18.2 0.6 0.437 

Place where you usually exercise: 
Home 12 28.6 16 38.1 0.86 0.355 
Outdoors 23 54.8 28 66.7 1.25 0.264 
Gym 9 21.4 1 2.4 7.27 0.007** 
Recreation center 4 9.5 5 11.9 0.12 0.724 

Sufficient levels of exercisea 

Yes 9 23.1 7 16.3 2.86 0.240 
No 30 60.0 7 13.5 

Walk/exercise to reduce stress 17 31.5 33 68.8 14.12 
** 

0.000 

Dietary habits 

Food preparation > 3 times a week: 
Grilling 3 5.7 7 16.3 2.87 0.090 
Deep frying 16 30.2 4 9.1 6.54 0.011* 
Baking 9 17.0 20 42.6 7.91 0.005** 

Risk factors 
Heart disease 2 3.7 4 8.3 0.98 0.321 
Family history of heart disease 18 33.3 11 22.9 1.36 0.244 
Diabetes 10 18.5 10 20.8 0.09 0.769 
Hypertension 8 14.8 13 27.1 2.34 0.126 
High cholesterol levels 8 14.8 8 16.7 0.07 0.797 
Stroke 2 3.7 1 2.1 0.23 0.629 

"Based on CDC and ACSM recommendations 
*p<0.05; **/?<0.01 
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Table 10a. IHD health belief scores of ICs based on median number of years lived in Canada 

<= 7 years in 
Canada 
n=52a 

> 7 years in 
Canada 
n=48a 

mean SD mean SD t P 

Perceived Susceptibility 14.69 5.01 14.87 4.99 -0.17 0.863 
Perceived Seriousness 22.70 4.10 22.47 4.28 0.27 0.788 
Perceived Dietary Benefits 15.58 2.15 15.71 2.37 -0.27 0.787 
Perceived Dietary Barriers 11.81 3.08 12.09 3.04 -0.44 0.665 
Perceived Exercise Benefits 17.25 1.94 17.50 2.00 -0.62 0,536 
Perceived Exercise Barriers 12.60 3.84 12.80 3.29 -0.28 0.781 
Health Motivation 14.26 2.25 14.80 2.70 -1.08 0.285 
Dietary Self-efficacy 19.57 3.16 20.06 3.86 -0.69 0.494 
Exercise Self-efficacy 17.19 4.39 16.55 3.34 0.74 0.464 

a n varies across the subscales 

Table 10b. General health beliefs of ICs based on median number of years lived in Canada 

<= 7 years in > 7 years in 
Canada Canada 

n=50 n=48 
Consider the following behaviors 
'very important' to keep healthy: No. % No. % x 2 P 

Eat proper kinds of food 41 82.0 37 78.7 . 0.17 0.684 
Have enough physical exercise 36 75.0 24 52.4 5.30 0.021* 
Have enough rest and sleep 40 81.6 29 63.0 4.13 0.042* 
Maintain proper body weight 40 81.6 30 63.8 3.85 0.050 
Have regular medical checkups 25 51.0 26 57.8 0.43 0.511 
Take vitamins 15 30.6 16 34.8 0.19 0.665 
Take traditional herbal medicine 7 14.3 8 17.8 0.21 0.644 
Have religious faith 24 48.0 23 50.0 0.04 0.845 

VO.05 
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Table 11. Test retest reliability for the IHD health belief subscales (N=22) 

Subscale 0 

Time 1 
mean (SD) 

Time 2 
mean (SD) ICC 95% CI F P 

Susceptibility 14.05 (5.04) 13.95 (5.53) 0.898 0.76-0.96 18.59 o.ooo" 

Seriousness 22.17(4.82) 22.22 (3.87) 0.782 0.52-0.91 8.17 o.ooo" 

Dietary Benefits 14.58 (1.77) 15.16(2.03) 0.737 0.44-0.88 6.60 o.ooo" 

Dietary Barriers 11.15 (2.41) 11.80 (2.61) 0.777 0.52-0.90 7.95 o.ooo" 

Exercise Benefits 16.67 (1.80) 16.67 (2.06) 0.743 0.47-0.89 6.79 o.ooo" 

Exercise Barriers 10.29 (2.45) 10.57 (2.69) 0.610 0.26-0.82 4.13 0.001" 

Health Motivation 15.81 (1.97) 15.76 (1.84) 0.809 0.59-0.92 9.46 o.ooo" 

Dietary Self-efficacy 20.17(2.15) 20.39 (1.88) 0.602 0.21-0.83 4.02 0.003" 

Exercise Self-efficacy 18.65 (3.71) 20.18(3.24) 0.726 0.39-0.89 6.29 o.ooo" 

" n varies across the subscales 
ICC^ Intraclass correlation coefficient 
CI= Confidence interval 

1 6 0 



Table 12 . Item-total correlation, internal consistency of items and overall subscales 

Item-total 
correlation 

Cronbach's 
alpha 

Perceived Susceptibility subscale 0.872 
1 My chances of getting heart disease are high 0.729 0.842 
2 My dietary habits make it likely that I will get heart disease in the future 0.688 0.849 
3 My physical activity levels make it likely that I will get heart disease in the future 0.652 0.855 
4 I am more likely than the average person to get heart disease 0.779 0.832 
5 My family history make it likely that I will get heart disease 0.535 0.877h 

6 Because of my current health status, I am more likely to develop heart disease 0.683 0.849 
Perceived seriousness subscale 0.802 
7 If I had heart disease my whole life will change 0.479 0.789 
8 Having heart disease can be disabling 0.634 0.753 
9 The thought of having heart disease scares me 0.519 0.781 
10 If I had heart disease it would interfere with my job/earning capacity 0.613 0.758 
11 If I had heart disease, it would burden my family/spouse 0.618 0.757 
12 Heart disease can have dangerous consequences 0.500 0.786 
Dietary Benefits subscale 0.704 
13 I would not worry about getting heart disease if I had a low-fat diet 0.525 0.628 
14 A low-fat diet prevents future problems from heart disease 0.540 0.610 
15 A diet low in fat reduces my chances of getting heart disease 0.507 0.644 
16 There are many health benefits from eating a low-fat diet 0.450 0.671 
Dietary Barriers subscale 0.719 
17 Eating low-fat food requires changing my regular diet, which is hard to do 0.586 0.607 
18 In order to have a low-fat diet I have to give up other foods that I like 0.537 0.639 
19 A low-fat diet is expensive 0.379" 0.726" 
20 I do not like low-fat food 0.531 0.643 
Exercise Benefits subscale 0,729 
21 Regular exercise reduces the risk for heart disease 0.452 0.711 
22 I feel good about myself when I exercise 0.619 0.617 
23 Regular aerobic exercise also improves the way my body looks 0.564 0.642 
24 Exercising regularly prevents future problems from heart disease 0.496 0.696 
Exercise Barriers subscale 0.674 
25 Exercising regularly interferes with my daily activities 0.546 0.545 
26 Exercising regularly can be time consuming 0.435 0.626 
27 Exercising regularly would mean starting a new habit, which is hard 0.498 0.580 
28 I have no place where I can exercise 0.358" 0.666 
Hea th Motivation subscale 0.658 
29 I eat a healthy well-balanced diet 0.414 0.606 
30 I exercise regularly at least 3 times a week 0.528 0.532 
31 I seek new information related to my health 0.478 0.561 
32 Keeping good health is important to me 0.391" 0.633 

a Italized items indicate a correlation of <0.04 between the item and the subscale score with the 
item removed; 

b Italized items demonstrate no change or an increase in the internal consistency of the subscale 
with the item removed. 
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Table 12. cont'd. Item-total correlation, internal consistency of items and overall subscales 

Item-total 
correlation 

Cronbach's 
alpha 

Dietary Self-efficacy subscale 0.823 
33 I am confident that if I wanted I could regularly prepare low-fat meals 0.630 0.784 
34 I am confident about my ability to buy foods that are low in fat 0.688 0.771 

35 
I am confident about my ability to choose fresh fruit for dessert instead of 
ice-cream or other sweets 0.535 0.812 

36 
If I were given a recipe for one of my favorites foods, I am confident that I 
can change the ingredients to reduce the amount of fat 0.612 0.792 

37 I am confident that I can cook low-fat dishes that are tasty 0.640 0.781 

Exercise self-efficacy subscale 0.830 
You are confident that you can engage in your favorite physical activity the 
following number of times each week over the next one month: 

38 Once a week 0.513 0.814 
39 Twice a week 0.647 0.798 
40 Three times a week 0.6.89 0.792 
41 Four times a week or more 0.552 0.809 
You are confident that you can participate in regular exercise when: 
42 You are tired 0.517 0.813 
43 You are in a bad mood 0.568 0.807 
44 You feel you don't have the time 0.485 0.816 
45 You are on vacation 0.342" 0.835h 

46 It is raining or snowing 0.533 0.811 

a Italized items indicate a correlation of <0.04 between the item and the subscale score with the 
item removed; 

b Italized items demonstrate no change or an increase in the internal consistency of the subscale 
with the item removed. 
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Table 13a. Construct validity of the IHD health belief subscales; differences between exercisers 
and non-exercisers 

Exercisers Non-exercisers 
n= =61 123 

Subscale mean (SD) mean (SD) t P 

Perceived Susceptibility 13.57 3.81 14.87 5.06 -1.75 0.081 
Perceived Seriousness 23.12 4.13 22.11 4.44 1.44 0.152 
Exercise Benefits 17.03 2.23 17.19 1.94 -0.48 0.633 
Exercise Barriers 10.10 2.59 11.48 3.36 -3.04 0.003** 
Health Motivation 16.26 1.60 14.56 2.57 5.47 0.000** 
Exercise Self-efficacy 20.44 3.17 17.72 3.94 4.81 ** 

0.000 

*/?<0.05; **;?<0.01 

Table 13b. Construct validity of the IHD health belief subscales: Low-fat milk consumption 

Low-fat milk Low-fat milk 
>3 times a week <3 times a week 

n= =84 n= 115 
Subscale mean (SD) mean (SD) t P 

Perceived Susceptibility 14.63 5.19 4.41 4.31 -0.31 0.756 
Perceived Seriousness 22.05 4.75 22.86 3.92 1.28 0.203 
Dietary Benefits 14.77 2.61 14.61 2.47 -0.46 0.649̂  
Dietary Barriers 11.10 3.13 11.95 2.67 2.04 0.043* 
Health Motivation 15.22 2.63 14.65 2.48 -1.55 0.124 
Dietary Self-efficacy 19.78 3.46 19.18 3.64 -1.16 0.246 

*/?<0.05; **p<0M 
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Table 13c. Construct validity of the IHD health belief subscales: Grilling food 

Grill food Grill food 
>3 times a week <3 times a week 

n= =32 n= 164 
Subscale mean (SD) mean (SD) t P 

Perceived Susceptibility 13.77 4.01 14.83 4.89 1.13 0.259 
Perceived Seriousness 22.72 4.36 22.50 4.29 -0.26 0.797 
Dietary Benefits 14.48 2.53 14.66 2.51 0.36 0.717 
Dietary Barriers 11.71 2.93 11.68 2.91 -0.05 0.960 
Health Motivation 15.74 2.77 14.68 2.45 -2.16 0.032* 
Dietary Self-efficacy 19.28 3.73 19.41 3.54 0.19 0.847 

V<0.05; **/?<0.01 

Table 13d. Construct validity of the IHD health belief subscales: Frying food 

Deep fry food Deep fry food 
>3 times a week <3 times a week 

n= =20 n= 177 
Subscale mean (SD) mean (SD) t P 

Perceived Susceptibility 17.22 6.21 14.37 4.57 -2.43 0.016* 
Perceived Seriousness 23.16 4.85 22.46 4.26 -0.66 0.508 
Dietary Benefits 15.78 1.69 14.56 2.59 -2.73 * 

0.011 
Dietary Barriers 12.79 3.84 11.60 2.81 -1.68 0.095 
Health Motivation 14.0 2.79 14.92 2.51 1.53 0.127 
Dietary Self-efficacy 19.70 3.88 19.33 3.53 1.37 0.171 

*/7<0.05 
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Table 13e. Construct validity of the I H D health belief scores: Personal and family history of 
heart disease 

History of heart 
disease 
n=71 

No history of 
heart disease 

n=133 
Subscale mean (SD) mean (SD) t P 

Perceived Susceptibility 
Perceived Seriousness 

17.60 4.27 
22.78 4.35 

12.88 4.16 
22.33 4.34 

7.56 
0.69 

** 
0.000 
0.492 

*/X0.05; "/X0.01 
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Figure 1. The Eight Major Modifiable Risk Factors for Cardiovascular Diseases and 
Other Leading Non-communicable Diseases 

Condition Cardiovascular 
disease 

Diabetes Cancer Chronic 
obstructive 
pulmonary 

disease 

Risk factor 
Smoking </ V 

Alcohol 

Physical inactivity •/ 

Nutrition </ V 

Obesity </ 

Raised blood 
pressure 
Dietary fat/blood 
lipids 

Blood glucose 

Source: World Health Organization 
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Figure 2. Knowledge questions: Percent of correct responses by ethnic group 
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Knowledge Questions 

p<om 

Knl: Olive oil is better for the heart than hydrogenated vegetable shortening (butter, ghee); 

Kn2: It is normal for older adults to have high blood pressure; 

Kn3: Diabetics are at an increased risk of getting heart disease compared to non-diabetics; 

Kn4: Smoking a few cigarettes does not affect the heart; 

Kn5: People with high levels of cholesterol are not at risk of developing heart disease; 

Kn6: People with average weight are at a reduced risk of developing heart disease compared to 

people who are overweight; 

Kn7: Regular physical exercise decreases one's risk of heart disease; 

Kn8: Anxiety and psychological stress increase one's risk of heart disease; 

Kn9: A previous heart attack does not increase one's risk of a getting a second heart attack; 

KnlO: A history of heart disease in the family does not increase one's risk of heart disease. 
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Figure 3. Location for exercise by ethnic group 
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