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1.0 Introduction  
 

Obesity, diabetes and coronary heart disease (CHD) collectively account for over half of the 

global burden of disease.1,2 Much progress has been made in understanding the causes of CHD 

which has led to a decline in CHD rates in Canada over the last three decades. Despite this, the 

rising prevalence of overweight, obesity and adult onset diabetes is predicted to potentiate the 

CHD epidemic in developing countries,3 as well as in high risk populations including people 

who originate from the Indian subcontinent (known as South Asians). South Asians comprise 

one-quarter of the world's population and are projected to account for 40% of the global 

cardiovascular disease burden by 2020.4 There are more than 1.2 million people of South Asian 

origin living in Canada and they represent the fastest growing group of Canadians.5 Our previous 

work has shown that South Asians compared to white Caucasians in Canada suffer from a 2.5 

times excess prevalence of elevated glucose (dysglycemia), and CHD.6 Second, we have shown 

that South Asians develop abnormal glucose, lipids (elevated apolipoprotein B and reduced 

apolipoprotein Al) and blood pressure at a significantly lower body mass index (BMI) compared 

to white Caucasians (21 vs. 30).7 Third, we have shown that South Asians have a unique obesity 

phenotype characterized by high visceral adipose tissue, ectopic fat, and low lean tissue mass. 

Fourth, the earlier age of myocardial infarction (MI) in South Asians can be largely explained by 

their higher risk factor levels at younger ages.8 Successful interventions which prevent or 

improve MI risk factors among South Asians are urgently needed. We propose the South Asian 

HeArt Risk Assessment (SAHARA) randomized trial to compare the effectiveness of a one year 

interactive multi-media health behaviour intervention to usual care in reducing MI risk factors 

among South Asians living in two regions of Canada. SAHARA will also investigate whether 

knowledge of genetic risk for MI influences behaviour change and modifies the effect of the 

intervention in this high risk group. Information generated from SAHARA will directly inform 

health policy and programming aimed at preventing MI, and will increase our understanding of 

the influence of genetic risk as a motivator of behavioural change. 

 

2.0 Hypothesis 

South Asians develop MI risk factors which are usually present by the fourth decade of life.  

Improved knowledge of these risk factors, goal setting, and continual re-enforcement to improve 

health behaviours using readiness for change oriented messages that support motivation and 

confidence for behaviour change, will improve the MI risk factor profile among South Asians. 

 

3.0 Objectives  

 

Among South Asian men and women ≥ 30 years of age who live in the Greater Toronto and 

Vancouver areas, we propose:  

1. To determine if a multimedia-based health behaviour intervention designed to improve 

health behaviours, including dietary habits and physical activity improves the MI risk 

factor score.  
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2. To determine if knowledge of genetic risk for the 9p21 variant associated with MI 

influences behavior change, and the MI risk factor score. 

 

 

4.0 Background  
 

The prevalence of type 2 diabetes in India is currently estimated to be 40 million, with an 

expected rise to 80 million by 2030.9 Associated with this increasing burden of type 2 diabetes 

are the closely correlated risk factors of abdominal obesity, abnormal lipids, and elevated blood 

pressure.10 Significant ethnic variation in the prevalence of these metabolic syndrome-related risk 

factors exist world-wide. Certain ethnic groups including South Asians are at increased risk of 

developing these risk factors which are closely correlated with weight gain.7,11 Specifically, 

South Asians demonstrate increased plasma glucose, apolipoprotein B and systolic blood 

pressure and lower apolipoprotein A as their BMI increases above 21, compared to white 

Caucasians who are able to “defend” their overweight and avoid these changes until their BMI 

increases above 30.7 As indicated by our previous studies, the likely pathophysiology of South 

Asians' heightened sensitivity to weight gain is their increased propensity to develop visceral and 

ectopic fat when in a state of energy excess.11,12 While certain genetic variants may interact with 

environmental factors to explain this ethnic phenomenon, the prevention of weight gain, weight 

maintenance, and weight loss may be the single most important strategy to reduce MI risk factors 

among South Asians. 12  

 

4.1 South Asians Unique risk factor Profile 

There are more than 1.2 million people of South Asian origin living in Canada and between 2001 

and 2006, the South Asian population increased more than seven times that of the general 

Canadian population.5 In Canada, in the Study of Health Assessment and Risk in Ethnic groups 

(SHARE),6 among a random population-based sample of South Asian and European-origin 

adults in Canada, we found that the age-adjusted prevalence of type 2 diabetes and CHD were 

over two-fold higher in South Asians than in Europeans.6 Furthermore, South Asians had higher 

fasting levels of glucose and insulin and were significantly more “insulin resistant”, as assessed 

by the homeostasis model assessment  index.6,7,13 Notably, this was the case, despite the BMI and 

waist circumference being significantly (albeit marginally) greater in white Caucasians than in 

South Asians (Table 1). Thus, for a given BMI and waist circumference, South Asians were 

more insulin resistant and had a higher prevalence of type 2 diabetes and CHD than Europeans.  

Indeed, South Asians in Canada present with a greater burden of risk factors for the same body 

size as white Canadians and this may be due to a higher amount of total body fat and visceral fat 

for a given BMI and waist circumference, respectively.7,11-15 Studies conducted in India 

comparing rural to urban populations have shown that the prevalence of type 2 diabetes, 

hypertension and high cholesterol, as well as MI are increased among urban populations.15 The 

major differences in the proximal determinants of these risk factors between urban and rural 

populations include high higher body weight, decreased physical activity, and increased daily 

energy intake among urban dwellers.15,16 Recently, an analysis of South Asian migrants to 
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Canada showed that cardiovascular risk factors were higher in long-term residents compared to 

recent immigrants, mostly attributed to increased acculturation and adoption of western lifestyle 

habits.17,18 Collectively these data suggest that for South Asians weight gain has profound effects 

on the development of MI risk factors premature MI.  

 

4.2 Dietary and Physical Activity Patterns in South Asians 

The traditional foods of the South Asian diet are cereals (chapatti, roti, paratha, and/or rice) 

accompanied by lentils, and curries containing meat or vegetables. 19 In addition, snacks (fried 

products or sweetmeats) are frequently consumed on special occasions.20 These traditional 

dietary habits of South Asians have been reported to change, in some instances to a less healthy 

diet, after migration, especially in younger generations. Typically, the new diets are higher in 

sugar and fat including trans fats, which may support the contention that immigrant  South 

Asians are at increased risk of obesity and other chronic diseases.21,22  We have spent 

considerable effort to develop and validate a South Asian specific food frequency questionnaire 

and nutrient database to measure diet among South Asians.23 We have observed that South 

Asians consume a similar daily energy intake compared to Canadians of European origin. 

Seventy percent of South Asians who had lived in Canada for an average of 20 years reported 

consuming a mostly South Asian diet. Compared to European-origin Canadians, South Asians 

consumed a greater amount of carbohydrates, mostly consisting of foods with a high glycemic 

index including traditional breads (such as chapatti and roti) and rice.24,25 Furthermore we have 

shown that a higher carbohydrate intake is associated with lower HDL-cholesterol and higher 

triglycerides after adjustment for all other possible confounders.21 We.25 We have also observed 

that South Asians consumed markedly less protein compared to Europeans,24 which is most 

likely due to the fact that 20% of South Asians are vegetarian and do not consume animal 

protein. In addition to adversely affecting HDL cholesterol, increased refined carbohydrates are 

also associated with increased abdominal obesity, independent of other dietary variables, and 

other cardiovascular risk factors.24 South Asians also appear to be relatively sedentary, as they 

report performing less work-related physical activity, and spend less time playing sports and 

other leisure time activities compared to European-origin people.14 26 Furthermore South Asians 

have lower adherence to cardiac rehabilitation programs compared to Europeans.27,28 As physical 

inactivity adds significantly to the development of risk factors and CHD mortality among this 

population.29 Low levels of physical inactivity may explain over 20% of the excess CHD 

mortality in South Asians,29 thus making physical inactivity a strong contributor to mortality and 

a key target for intervention. The unique health behaviours of South Asians may account in part 

for their high propensity to develop abdominal obesity, and raise the possibility that interventions 

which alter diet and physical activity patterns are needed among South Asians in order to prevent 

MI risk factors and MI.  

 

4.3 Other Health Behaviours in South Asians in Canada  

Most of our knowledge regarding patterns of other important MI risk factors including tobacco 

exposure, alcohol consumption, and psychosocial stress among South Asian adults living in 

Canada comes from information we have collected in the SHARE and M-CHAT studies, and 

from the recent analysis of community health surveys.6,11,14 Compared to white Caucasians, 
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South Asians are less likely to be regular smokers (9.7% vs 15.8%), and are less likely to 

consume alcohol on a regular basis. Interestingly, although South Asian immigrants are more 

likely to have a university education (44.4% vs 32.5%), they are less likely to earn an annual 

income > $60,000 (34.7% vs 57.9%).30 Self-reported psychosocial stress increases with duration 

of residency in Canada compared to recent immigrants, and this is especially apparent South 

Asian women.17 Furthermore, among people with a diagnosis of high blood pressure, South 

Asians were found to have poorer control of their systolic and diastolic blood pressure (136/84 

vs 129/80) and cholesterol (LDL cholesterol: 3.54 vs 3.42 mmol/L) and have more undetected 

diabetes (10% vs. 6.3%) compared to European-origin Canadians.31 It is unclear whether this 

reflects under-treatment or differential adherence to prescribed treatments among South Asians. 

Collectively these data suggest that South Asian adults have unique health behaviours and 

patterns of medication adherence. All of these factors must be taken into consideration when 

developing an intervention to change their health behaviours, which has the goal of lowering 

cardiovascular risk. 

 

4.4 Genetic risk factors associated with MI 

Genetic factors contribute to the development of MI risk factors, and directly to CVD through 

other novel pathways. Since the advent of high throughput chip-based genotyping, more than 30 

genetic variants have been identified to be associated with MI.33 The most robust genetic variant 

which has been repeatedly associated with MI and other forms of arterial disease is the 9p21 

variant. This genetic variant located on Chromosome 9 is common in the general population, 

with 50% of people carrying one copy of the risk allele, and an additional 25% of the population 

carrying two copies of the risk allele. The risk of MI with one copy of the risk allele is increased 

by 15-20%, whereas the risk among carriers of 2 risk alleles increases to 20-40%.34 We have 

confirmed that the minor allele frequency of the 9p21 variant is similar among South Asians as it 

is in White Caucasians.35 To date the exact mechanism by which the 9p21 variant increases the 

risk of MI is unknown, as it is not associated with any of the conventional MI risk factors, 

although there are some data to suggest that other genes and pathways associated with cell 

proliferation and inflammation are involved. Recently we made the observation that among 

carriers of the 9p21 variant, the risk of MI may be “turned off” if individuals consumed a diet 

high in fruits and vegetables.35 This observation was consistent across 5 ethnic groups including 

South Asians who participated in the INTERHEART study. It is plausible that knowledge of 

genetic risk may motivate individuals to change behavior.36 A recent Cochrane review of seven 

clinical studies (five assessing smoking behaviour, and 2 assessing diet behaviour) in which 

DNA-based risk information was provided, showed no impact of the DNA risk information on 

smoking behaviour although DNA risk information was associated with a positive change in 

dietary behaviour (OR 2.24, 95% CI: 1.17-4.27; P=0.01). This information supports our second 

objective whereby we will evaluate if DNA risk information for MI is a motivator for health 

behavior change. 

 

4.5 Designing Multimedia Based South Asian Risk Factor Intervention 
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4.5.2 Risk Factor Modifications and Measuring Changes in Risk Factors  

 

Given the unique response of dietary intake, physical activity and weight gain among South 

Asians, our behavioural intervention will be focused on increasing healthy food choices, limiting 

energy intake, decreasing sedentary behaviors and increasing physical activity, which directly 

impact the MI risk factors of glucose levels, blood pressure, abdominal obesity, and 

dyslipidemia. While South Asians in Canada have a low prevalence of cigarette smoking, which 

we recently confirmed in the SAHARA pilot study, we will provide constant reminders and 

promote access to smoking cessation for those who do smoke. 6,14 As MI is caused by multiple 

factors, changes in risk factors can effectively be summarized using global risk scores which 

weigh and sum up an individual’s risk of a future MI.38 Using a risk score is attractive because it 

reflects an individual’s global risk of future MI as opposed to considering single risk factors in 

isolation. In SAHARA we will use the INTERHEART risk score as our primary outcome 

measure. The INTERHEART risk score is a simple and valid risk factor scoring system that we 

developed based on data from the INTERHEART case-control study.39 INTERHEART was a 

global case-control study designed to determine the major modifiable risk factors for first 

occurrence of MI. Approximately 27,000 cases and controls (matched by age, sex, and ethnicity) 

were recruited from 52 countries, and 9 modifiable risk factors (apolipoprotein B/A, smoking, 

diabetes, hypertension, abdominal obesity, psychosocial stress, physical activity, fruit and 

vegetable intake, and alcohol use) were significantly and independently associated with MI.39 

Collectively these 9 risk factors accounted for > 90% of the population attributable risk of MI, 

and these results were consistent across ethnic groups, young and older people, and men and 

women.39 Since the publication of the original INTERHEART paper we have performed a 

number of more detailed analyses, including the creation of a dietary risk score,40 laboratory 

analysis for HbA1c to refine the assessment of classifying individuals with abnormal glucose,41 

genetic studies,42 and a comparison of the predictive ability of apolipoproteins to conventional 

measures of non-HDL and HDL cholesterol on MI.43 Briefly we have shown that a dietary score 

(derived from meat, salty snacks, fried foods, fruits, green leafy vegetables, cooked vegetables, 

and other raw vegetables) is significantly associated with MI,40 increasing quartiles of HbA1c are 

strongly associated with MI,41 selected candidate genes add relatively little to the prediction of 

MI over the 9 risk factors,42 and apolipoprotein B/A is superior to using non-HDL and HDL 

cholesterol in MI prediction.43 Using the expanded INTERHEART dataset we developed and 

validated the INTERHEART risk score.44 Methods similar to the Framingham Heart Study45 

were used to develop the INTERHEART risk score which consisted of a multiple logistic 

regression model fitted to evaluate all the chosen variables, using a forwards stepped method in 

2/3rds of the dataset. The dependent variable was case or control status (i.e. whether the person 

had an MI). Model fit was checked at each step using the area under the receiver operator 

characteristic (ROC) curve. A risk model including apolipoproteins, smoking, second-hand 

smoke exposure, hypertension, diabetes, abdominal obesity, physical inactivity, diet and exercise 

parameters, and psychosocial factors was developed. Second, this model was tested in the 

remaining 1/3 of the INTERHEART dataset, and showed an area under the ROC curve of 0.71 

(95% confidence interval (CI): 0.70 - 0.72), with good predictive ability across multiple ethnic 

groups. South Asian controls and cases from INTERHEART had a mean score of 15.06 (5.40) 
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and 19.07 (5.77) respectively - showing that a lower score indicates fewer risk factors and a 

higher score indicates increased risk factors and MI risk. (Table 2) Third, the INTERHEART 

risk score was validated in two external datasets - a population-based random sample to predict 

severe subclinical atherosclerosis (SHARE) involving 985 people from 3 ethnic groups,6 and in 

an international prospective cohort study of 18,990 at low risk of cardiovascular disease to 

predict MI and death.40 In SHARE we observed that the INTERHEART risk score was 

positively associated with subclinical atherosclerosis [1 point increase in score: odds ratio (OR) 

= 1.12 (95% CI: 1.09-1.15)] as defined as a mean maximal intimal media thickness ≥ 75th 

percentile. In the prospective cohort study, the validation showed an area under the ROC curve 

for the final score of 0.72 (95% CI: 0.71 - 0.73), and the model showed good predictive ability 

across multiple ethnic groups. In this validation cohort the INTERHEART risk score was 

positively associated with incident MI [a 1 point increase in score equal to a 12% (95% CI: 8-

16%) increase in MI risk].44 As the primary outcome measure of this proposed intervention, the 

INTERHEART risk score has the following advantages: 1) the score has been developed and 

validated in a large international global population, and to our knowledge is the first risk score 

specifically validated in people of South Asian origin living in Canada, 2) the focus of this risk 

score is on “modifiable” risk factors and with the exception of age, these risk factors are 

responsive to our proposed intervention, 3) changes in this risk score are significantly associated 

with incident development of MI as tested in a prospective cohort study, 4) it is much more time 

and cost-efficient to test our intervention on this valid intermediate outcome, as a randomized 

trial powered to detect differences in clinical events like MI, in a primary prevention setting, 

would require more than 50,000 people to be randomized.47 

 

4.5.3 Evidence that Behaviour modification Via Internet are Worthwhile Testing 

 

Prior Randomized trials using a Risk Score as the Primary Outcome We identified 5 randomized 

trials conducted among subjects without pre-existing MI which used risk scores to measure the 

impact of health behaviour interventions.48-53 One randomized trial conducted among 315 

subjects aged 45-64 years in Fraser Health Region, BC used the Framingham risk score to assess 

the effectiveness of providing a graded “report card” which included information on smoking, 

exercise, nutrition, stress, blood pressure, cholesterol and diabetes status. Telehealth counselors 

examined the report cards, discussed the report cards with intervention subjects and provided 

appropriate counseling to the subjects to help them reach their health goals. The control group 

did not receive the report card and received “usual care” from their primary care physicians. 

After 1 year, the Framingham risk score was re-measured and the intervention group score was 

reduced from 12.55 to 9.48 (relative change in score = 24.5%) and the control group score 

changed from 11.06 to 9.96 (relative change of 10%).49 Similar magnitude of reductions in risk 

score have been reported from the other randomized trials,50-53 with the exception of an intensive 

behavioral counseling program which appears to be the most effective method of changing 

behaviors. In this trial, 75 people with CV risk factors were randomized to an 8 week intensive 

behavioral treatment program in which caloric intake, physical activity, smoking and stress 

management were addressed.53 The behavioral intervention involved the attendance of subjects at 
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both group and individual meetings over a period of 6 months to enable personalized goal 

setting, provision of feedback from the counselors, and training in a variety of self-management 

procedures. The control group also attended group and individual information sessions but 

received no personalized goal setting, feedback, or self-management training. A 45% relative 

reduction in the baseline Framingham risk score was achieved in the intensive group compared 

to a 23% reduction in the control group after 6 months, and these changes persisted when re-

evaluated at 1 year.53 In this trial multiple risk factors were targeted in the intervention based on 

the rationale: that a) a change in one risk-related behaviour pattern should facilitate change in 

other behavior patterns and related risk factors (and b) simultaneous attention to an array of risk-

related behaviors is likely to result in greater reinforcement of the specific life-style changes 

involved and, hence, increase the probability of long-term maintenance.54,55.Therefore, targeting 

multiple risk behaviors simultaneously in an intervention study is attractive, pragmatic, and if 

effective may result in even greater gains for MI prevention than targeting single risk behaviors. 

  

Prior Trials using repeated electronic messaging as the intervention: There is an accumulating 

body of evidence which suggests that interventions that use repeated messaging using e-mail, 

text messaging and telephone to reinforce health goals and desired behaviors offer promise in 

preventive medicine.56-62 For example, new observational data involving subjects diagnosed with 

hypertension enrolled in a larger e-counseling trial shed light on the impact of e-counseling (≥8 

e-mails) on adherence to recommended guidelines for exercise and diet. Compared to no e-

counseling (0 emails), participants who received a therapeutic dose of e-counseling demonstrated 

greater readiness for diet adherence (P=0.02) and exercise adherence (P=0.04), independent of 

symptoms of psychological stress and depression.63 In addition, randomized trials recently 

demonstrated that text messaging reminders via cellular phones was an effective method of 

improving adherence to sunscreen application57, asthma treatment,64 and antiretroviral therapy.65 

Moreover, a recent systematic review identified 25 studies that evaluated cell phone voice and 

text messaging interventions including 20 randomized controlled trials.66 The frequency of 

message delivery ranged from 5 times per day for diabetes, weight loss, and smoking cessation 

support to once a week for advice on how to overcome barriers and maintain regular physical 

activity. Significant improvements were noted in compliance with medicine taking, asthma 

symptoms, HbA1C, stress levels, smoking quit rates, and self-efficacy. Thus, e-mail, cell phone, 

voice, and short message service (texts), are promising and demonstrate the potential of these 

interactive technologies to track and re-enforce behaviour. We propose to use an interactive 

multimedia intervention which provides feedback to enhance goal setting, and provides simple 

strategies to modify two health behaviors: dietary intake and physical activity.  

 

4.6 South Asians in Canada Access and Use of Internet-based Health Information 

Until recently, health information and self-help materials were almost exclusively paper-based. 

However, the internet has increased the accessibility to health information and has resulted in a 

rapid growth in interactive self-help programs. The latest survey data collected in 2010 shows 

that approximately 80% of Canadians use the internet regularly. High speed (broadband) access 

is found in 96% of internet user households.67 Furthermore, among people who use the internet 

from home, 64% reported searching for medical or health related information67. This represents 
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an increase from 46% of internet users searching health information as reported in 2000.68 

Surprisingly more than half of Canadians aged 60 or over use the internet regularly.69 Prior to the 

conduct of our pilot study, the information regarding South Asians use of the internet and access 

to health resources was limited. In a preliminary study, which we conducted in June 2009, in 

preparation for the SAHARA pilot, 83% of South Asian men and women ≥30 years who 

attended one of the largest Hindu temples in Toronto reported using the internet and email 

regularly. Furthermore 75% of respondents reported they would be interested in accessing health 

information on a South Asian specific website if one were available. The widespread use of 

email among the South Asian community was reinforced in our SAHARA pilot study.  

 

4.7 Health behavior modification and Social Cognitive Theory 

Health psychologists have attempted to explain the rationale behind human behavior and factors 

predicting behavioural patterns in order to implement models to reduce less desired behaviors 

and encourage attitudes and actions that can manipulate health risk factors such as physical 

activity and eating habits. The majority of internet-based interventions have explicitly cited a 

behavioural theory as a guide in intervention design. The most commonly used theoretical 

models are the transtheoretical model and social cognitive theory.71-72   

 

 

In addition, there is growing recognition that an individual’s motivation for change is an 

important determinant of the success of health behaviour change.73-74 There is an accumulating 

body of evidence which suggests that internet-based programs are effective in helping 

individuals with dietary changes, sedentary behaviours, smoking cessation, and weight loss.79 In 

SAHARA, we will adopt an integrative behavioural modification strategy80 (using principles 

from behavioural and cognitive psychology specifically from motivational interviewing),81 the 

social cognitive/social learning theories,82 goal-setting theory,79 and the transtheoretical model 

(TTM).70,71 All of these theories suggest various concrete behavioural management strategies, 

such as increasing motivation, setting goals, self-monitoring, and increasing knowledge and 

skills, as ways to elicit and reinforce the desired behaviour. The TTM suggest that the 

application of these intervention strategies be guided by the person’s stage of readiness for 

change. We propose to use an interactive multimedia intervention consisting of provision of 

knowledge of MI risk, enabling participants to set health goals focused around dietary and 

physical activity behaviours, and to continually re-enforce these health goals using readiness for 

change oriented messages that support motivation, goal setting, and confidence for behaviour 

change. 

 

4.8 Factors Influencing Program Efficacy  

 

Although the studies noted above provide examples of how the electronic messaging can be 

useful in changing dietary intake and physical activity, there are some key limitations found in 

previous studies which we plan to overcome in SAHARA. The limitations of previous studies 

include: use of a non-randomized design without a control group, inadequate number of 

participants, short length of the intervention, and poor follow-up. 83-90 The full benefits of 
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improved lifestyle behaviours on MI risk score are only realized through sustained adherence to 

these behaviours. Furthermore, an important issue for electronic messaging-based interventions 

is getting participants to use the interactive technologies at a high enough frequency over a 

specified duration to receive an optimal dose of the intervention. Studies with higher utilization 

and dose tended to have better behaviour change outcomes.88-90 Several studies did include self-

reported measures of e-mail recall and found that most participants read information received 

electronically.83,90 In addition, additional strategies are sometimes needed to motivate 

participants to continue with goal setting and to maintain motivation including telephone calls, 

group sessions, and face to face interactions.78 In SAHARA based on the findings in our pilot 

study we will use a combination of email/text messaging, telephone calls, internet-based health 

forum, and face to face clinical assessments to build confidence and motivation and to reinforce 

health goals among intervention subjects. 

 

5.0 DESIGN AND METHODS 

 

SAHARA is a single-blinded randomized trial comparing intervention to usual care among South 

Asians ≥ 30 years of age designed to compare the change in MI risk score after 1 year. 

 

5.1. Inclusion and Exclusion criteria   

Women and Men ≥ 30 years of age who are of South Asian ancestry, defined as people whose 

ancestors originate from the Indian subcontinent (India, Pakistan, Bangladesh and Sri Lanka) 

will be eligible for screening for trial entry. Potential participants who have a personal email 

address, cell or smart phone with text messaging capability, will be invited to register for the 

SAHARA randomized trial. Individuals who have suffered a previous MI, had CABG surgery, 

coronary angioplasty or stroke, or whose family member has enrolled into SAHARA will be 

excluded. Based on our pilot study we anticipate that 360 individuals must be screened in order 

to randomize 320 eligible and consenting subjects into SAHARA.  

 

5.2 Recruitment 

Individuals will be recruited from community meeting places including places of worship and 

cultural centres in the Greater Toronto Area (GTA), Ontario and in Vancouver, British 

Columbia. Data collection centres will be set-up in these “high-yield” locations at high yield 

times to maximize recruitment and to perform follow-up assessments. We are confident based on 

the number of these venues (Table 4), past recruitment experiences in the Greater Toronto area 

and Vancouver,6,11 and from our pilot study, that we will recruit 30-35 subjects per month over 

10 months, and complete recruitment within 1 year. Five centres from each province (total 10) 

have been chosen based on their interest in SAHARA and will be balanced between higher SES 

and lower SES temples determined based on the income data we collected in the pilot study in 

Ontario, and by the geographic locations of the temples in British Columbia.  

To encourage retention of the participants recruited, we will ensure that they thoroughly 

understand their responsibilities as participants in SAHARA accomplished through a detailed 
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presentation by Dr. Anand. Additionally, we will provide each participant with the following 

compensations for their time and commitment: 

3 month call – $10 VISA gift card 

6 month visit – $20 VISA gift card 

9 month call – $10 VISA gift card 

12 month visit – $30 VISA gift card 

 

5.3 Baseline Data Collection at Screening Visits 

Informed consent including consent to collect DNA for genetic analysis, and use of the health 

card number to facilitate future record linkage with health services databases, will be obtained 

from participants prior to screening. (Appendix 3-consent) Baseline information collected during 

the screening clinics will include (i.e. age, sex, self-reported ethnicity, time since immigration to 

Canada, annual household income, education, and marital status), past medical history, 

information required to calculate the INTERHEART risk score including brief dietary, physical 

activity history, and psychosocial stress questions. Physical measures including blood pressure, 

body weight and height (to calculate BMI), waist and hip circumference, will also be collected. 

A brief set of 3 questions to assess motivation to make health behaviour changes, and 

participants beliefs regarding its importance will also be administered.72 Information on subjects 

preferred health goals in the first and second 6 months will be assessed at the baseline visit. A 30 

mL non-fasting blood sample including buffy coat will also be collected from all participants, 

and specimens will be processed and then shipped to the core lab in Hamilton, Ontario for 

analysis of apolipoproteins A1 and B, DNA and Hba1c (Table 5). 

 

5.4 Provision of Information 

After screening, all participants will receive the SAHARA Diet Principles and our physical 

activity tool “Get Movin’ SAHARA” irrespective of their ultimate allocation to intervention or 

control. (Appendix 2) All participants will also be given a tape measure and pedometer to 

monitor their progress. During the pilot study we developed a study-specific website for 

SAHARA that enables study participants to access health information regarding cardiovascular 

risk factors from a South Asian perspective (www.saharaproject.ca). This website includes 

information on healthy dietary habits, and the health benefits of regular physical activity, a 

cardiovascular risk calculator, a frequently asked questions section, and a mechanism for 

participants to ask our study team health-related questions.  

 

5.5 Randomization 

After the baseline screening, a computerized program will use blocked randomization to 

randomly allocate subjects 1:1 to receive: 1) the multimedia intervention or 2) the control group. 

Randomization will be stratified by centre and we anticipate recruiting from 10 centres split 

equally between Ontario and British Columbia. All subjects will then be sent their treatment 
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allocation and MI and genetic risk scores by email within 4 weeks. (Figure 1) This trial will 

conform to the CONSORT guidelines for randomized trials of behavioural interventions and the 

trial will be registered.  

 

5.5.1 Control group 

Subjects randomized to control will be encouraged to access the SAHARA website to receive 

South Asian specific prevention advice (as described in Section 5.4), and will be contacted at 3, 

and 9 months by telephone to assess their success at meeting their goals, and to reassess their 

readiness for change. They will return for a clinical assessment at 6 month and at 1 year post 

randomization for their final follow-up. If control participants seek additional behaviour 

modification advice we will refer them to the SAHARA website and suggest that they discuss 

their risk factor report with their primary care physician.  

 

5.5.2 Intervention Group 

For subjects randomized to the “intervention” group, we will use a strategy of goal setting, 

continual re-enforcement using readiness for change-oriented messages that support motivation 

and confidence for behaviour change, and self-monitoring. Goal Setting: Two main health 

behaviours – dietary intake and physical activity will be targeted for 6 months duration each. 

Participants will choose their preferred ordering of the goals at their baseline visit. Motivation 

and Confidence building: Participants will receive bi-weekly health messages tailored to their 

stage of change geared to increase their motivation and confidence to make behavior changes. 

(Table 6) Health Messages: Brief messages will be sent by email or text message once/week 

(method of message delivery and time chosen by the participant) geared to motivate subjects to 

make changes including advice and support regarding reduction of energy-dense, nutrient poor 

foods (i.e. fried, fast foods, sugary beverages, and desserts), and advocating increased 

consumption of fruits and vegetables. Physical activity messages will be geared toward 

decreasing sedentary behaviours and to increase regular physical activity. All health messages 

will be tailored to stage of change of the participant and are culturally relevant. (Table 6) These 

messages have been developed by the SAHARA investigators including: psychologist (Irvine), 

vascular specialist (Anand), psychiatrist (Samaan), kinesiologist (Lear) and nutrition expert 

(Mente). All messages are written at the grade 7 level and have been pre-tested among South 

Asian participants in the SAHARA pilot study. In our pilot study English language 

communication was the preferred language by participants. We have translated our main 

SAHARA diet and physical activity tools into Hindi and Punjabi, and if requested at the baseline 

screening, we will send South Asian language specific emails/texts. Self-Monitoring and Re-

enforcement: All intervention subjects will receive a telephone call at 3 and 9 months to 

monitor their success at meeting their goals, and to reassess their readiness for change. This will 

enable us to tailor the type and stage of change messages sent in the subsequent three months. 

Peer to peer support and motivational sessions will also be available for intervention participants 

in the form of a monthly skype/webinar featuring a dietician, kinesiologist, expert in stress 

reduction, yoga and meditation to increase health information and reinforce the health goals of 
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participants as well as to promote peer and social support among the participants. All participants 

will be scheduled for a repeat clinical assessment at 6 months and 1 year. (Figure 1) 

 

 

5.5.3 Provision of Genetic Risk Profile 

All screenees who provide a blood sample for buffy coat extraction, including those who are not 

in the randomized trial, will be informed of their 10-year genetic risk for future MI.  The 

optimum presentation of genetic risk to individuals will be piloted and evaluated in focus groups 

prior to its implementation in correspondence with participants. Within this report participants 

will receive education about their genetic risk factors for MI, the role genetic factors play in 

CHD, the implications of their results, and the limitations of the genetic testing results in 

inferring individualized MI and CHD risk. The MI genetic risk score provided to the participant 

will be primarily derived from the genotyping of 9p21, a SNP that has been characterized as a 

polymorphism demonstrating increased risk among South Asians relative to the normal 

population.  (See Figure 2, Table 6)   For the extensive genetic research objectives of this study, 

the MI and Type 2 DM genetic risk scores will represent an individual’s “genetic load,” a 

continuous score generated by allele counting, and will be based on 29 SNPs and 38 SNPs, 

respectively (Table 6). The SNPs under investigation were selected because they were positively 

associated with increased risk for MI and Type 2 DM in published48-52 and unpublished 

(CARDIOGRAM; C4D) GWAS study literature, and demonstrated p-values less than the 

significance threshold (p ≤ 5x10-8). (See Table 6)   

 

5.6 Follow-up Data Collection 6 months and 1 year after Randomization 

 

All data required to calculate the INTERHEART risk score will be collected at 6 months and 1 

year after randomization from all subjects from the same recruiting centres used for the baseline 

screening. Brief information on dietary intake, physical activity, stress, and tobacco use will be 

collected as will physical measures of blood pressure, weight, height, waist and hip 

circumference. A repeat 30 mL blood sample for apolipoprotein B and A, and HbA1c will also 

be collected. Each participant will receive a summary of their risk factor profile after each clinic 

visit. (Table 5) In the pilot study we observed that in 32% of subjects were not able to return to 

the temple for their 6 month visit on the dates we scheduled, and for these cases we are 

performing home visits. A similar approach will be used for the main study.  

 

 

5.7 Long-term follow-up 

Although the final assessment will occur 1 year after randomization into the trial we will request 

permission to contact participants in the future by e-mail or telephone. To ensure that we will 

have follow-up data from all screenees, at the time of consent for screening we will seek 

permission to use their health card number in order to link all participants with Ministry of 

Health databases held at the Institute for Clinical Evaluative Sciences (ICES) and the B.C 

Population Health database in order to collect information long-term for the development of 
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clinical. (see Appendix 4 - Letters of Support) The transfer of data will be conducted using 

standard, secure processes that are reviewed and approved regularly by the Information and 

Privacy Commissioner of Ontario and British Columbia. Participants’ health card numbers will 

be replaced by a reproducibly encrypted unique identification number. Because this encryption 

algorithm is consistent across databases, participants will be able to be linked to their records 

from all of the data sources across time. These data will be used to determine the incidence of MI 

risk factors, including diabetes and hypertension, and clinical events, including MI, stroke, 

revascularization procedures and deaths, using validated administrative data algorithms.91,92 In 

the SAHARA pilot study over 97.7% of subjects agreed to this long-term follow-up.  

 

5.8 Study Outcomes 

The primary outcome of the randomized trial is the INTERHEART risk score after 1 year. The 

primary outcome assessment will occur at the recruitment sites for all participants 1 year after 

randomization at which time all of the components of the INTERHEART risk factor score will 

be re-measured in intervention and control subjects. The secondary outcomes include: i. the 

change in each objectively measured component of the INTERHEART risk score (i.e. blood 

pressure, waist to hip ratio, HbA1c, and apolipoproteins B and A), ii. the change in the stage of 

change for dietary and physical activity behaviours, and iii. the difference in clinical outcomes 

including development of new diabetes, high blood pressure, and elevated cholesterol requiring 

medical treatment, comparing the intervention and control groups at the end of the study 

 

6.0 Statistical Considerations  

 

 

6.1 Power 

 

We hypothesize that the INTERHEART risk score will be lower in the intervention subjects 

compared to control subjects after 1 year. We used the mean INTERHEART risk score and 

standard deviation from our pilot study 13.0 (5.8) and the repeat 6 month scores available for 66 

subjects to calculate the sample size. An analysis of covariance (ANCOVA) model assuming the 

variance in the final score explained by the baseline (R2) of 40% and for an R2 as small as 10% 

was developed. This method of analysis was chosen because it is more efficient than using a 

change in risk score from baseline approach.94,95 Based on a prior study in which the 

Framingham risk score was assessed at baseline and end of study in response to a behavioural 

intervention,49
 we anticipate a 25% reduction in the risk score among intervention subjects and a 

maximum of 10% reduction in the risk score among control subjects after 1 year. Therefore we 

determined our sample size required to detect a 15% relative difference in mean score between 

the intervention and control group with 90% power which equates to an absolute score difference 

between intervention and control of 1.95. We assume that a 15% difference in the risk score is 

clinically significant as it is associated with a reduction in MI risk of 20% based on data from the 

EpiDREAM prospective validation cohort whereby a 1 point decrease in score was associated 

with a reduction of MI of 12%.43 A sample size of 256 subjects provides > 90% power to detect a 
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15% relative difference between the groups assuming an R2 of 0.40 and > 80% power to detect 

this difference for an R2 as low as 0.10. (Table 7) We also took into consideration a non-

adherence to the intervention and dropout rate of 20%, giving us a total sample size of 320 

subjects (160 subjects per group).  

 

6.2 Analysis 

Objective 1: The principal investigator, statistician, and personnel performing the objective risk 

score measurements will be blinded to the treatment allocation of all subjects. We will use an 

intention to treat analysis, meaning that subjects will be analyzed in the treatment group to which 

they were randomized regardless of their adherence to the intervention. The primary analysis will 

be to compare the follow-up scores at the end of the treatment period in the intervention and 

control groups adjusted for the baseline score and recruitment centre using ANCOVA. The 

advantage of using ANCOVA over change in score comparison using a t-test, is that it adjusts 

for baseline differences between the treatment groups and has a better statistical power to detect 

true differences compared to analysis based on change scores. 93-95 Secondary analyses include: i. 

determining if the impact of the intervention is modified by the baseline stage of change (pre-

contemplation, contemplation, preparation, action, maintenance), and ii. the change in 

medication use for diabetes, elevated blood pressure and abnormal cholesterol from baseline to 

the end of follow-up. Pre-specified subgroup analyses where the impact of the intervention vs 

control on risk score will be assessed include comparing: i. high “adherence” defined as 

completion of all follow-up telephone and clinic visits vs lower adherence, ii. subjects sex: 

(males versus females), iii. age (< 50 years versus > 50 years), and iv. socioeconomic status 

(using annual household income < 60 K vs > 60 K). Multiple imputation will be used to deal 

with missing data assuming the underlying missingness mechanism is ‘missing at random’ 

(MAR). We will use the multiple imputation procedure (PROC MI) in the SAS statistical 

software package. Unlike ad hoc single imputation approaches such as the Last Observation 

Carried Forward (LOCF) that are known to lead to biased results and under estimation of 

variability, multiple imputation has excellent statistical property and incorporates uncertainty 

about the imputed values, thus leading to valid inferences. We will also carry out sensitivity 

analyses. 

Objective 2: To determine if knowledge of genetic risk information influences health behavior 

and MI risk score change, we will first classify all subjects based on their genotype status as 

having 0, 1, or 2 risk alleles for the 9p21 variant. We will then test the main effect of genotype 

status on change in MI risk score adjusted for baseline score using ANCOVA. If the genetic risk 

status is a significant predictor of risk score change (P<0.05), we will test for effect modification 

of the treatment allocation (intervention/control) by genetic risk status. A similar approach will 

be used to test for effect modification of dietary behaviours and physical activity patterns change 

from baseline to end of follow-up by genotype status. 

 

7.0 Coordinating Centre and Trial Management 

The coordinating centre will be based at McMaster University in Hamilton, Ontario at the 

Population Health Research Institute (PHRI). The coordinating centre will receive all data 

collected from participating centres, produce the MI and genetic risk score reports, perform the 
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randomization, use an automated system to send the e-mail and text messages to participants, and 

trained South Asian telephone callers will perform the 3 and 9 month telephone calls for all 

participants. Recruitment will take place in two major urban locations: the Greater Toronto Area 

in Ontario and Vancouver, British Columbia. We anticipate that 320 subjects will be randomized 

from both provinces, from a total of 10 centres. Randomization will occur centrally at the PHRI 

and stratified by centre. Data will be collected on case record forms at the baseline, one-year, and 

final assessment and entered into the iDatafax system which enables transmission of data 

electronically. The data will be cleaned at the coordinating centre and the MI risk score and 

genetic risk score generated. Blood samples will be processed locally and shipped centrally for 

laboratory analysis at the core lab in Hamilton. Standardized assays will be used for the analysis 

of HbA1c and apolipoproteins A and B, 41,43 and the genotyping of the 9p21 variant will be 

performed in the Laboratory of co-investigator Dr. Guillaume Pare.  

 

8.0 Institutions and Investigators 

  

We have assembled a strong team to address the unique aspects of this proposal. 

Dr. Sonia Anand is the Principal Investigator of SAHARA.   

 

Co-investigators include:  

a. Dr. S. Lear who is an Associate Professor in the Faculty of Health Sciences at Simon 

Fraser University and the Pfizer/Heart and Stroke Foundation Chair in Cardiovascular 

Prevention Research, was the PI of the M-CHAT study of South Asians in 

Vancouver.Lear will lead the recruitment of South Asian participants in Vancouver and 

lead knowledge translation aspects of SAHARA including the dissemination of our 

findings to the South Asian communities within British Columbia 

b. Dr. Baiju Shah who is an Associate Professor at University of Toronto and a researcher 

at ICES in Toronto. Dr. Shah will be responsible for the health services components of 

this study including overseeing record linkage with ICES databases, as well as 

assessment of use of health services by the South Asian cohort.    

c. Dr. Catherine Middleton from Ryerson University is an Associate Professor and holds a 

Canada Research Chair in Communication Technologies. Dr. Middleton will oversee the 

development of the interactive media component of the SAHARA intervention.  

d. Zainab Samaan is an Assistant Professor of Psychiatry at McMaster University. She will 

provide advice on the behavioural component of the intervention aspect of the study 

including assisting in the design of the website, email and text messaging.  

e. Dr. Andrew Mente is an epidemiologist with expertise in nutritional Epidemiology and 

is an Assistant Professor in the Department of Clinical Epidemiology and Biostatistics at 

McMaster University.   He will assist in the collection, analysis and interpretation of the 

dietary information.  

f. Dr. Guillaume Paré is a Medical Biochemist and Assistant Professor of Clinical 

Epidemiology & Biostatistics. He will help with genetic analyses of samples for genetic 

markers of CVD and MI risk.  
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g. Dr. Joseph Beyene is an Associate Professor in the Department of Clinical 

Epidemiology and Biostatistics. Dr. Beyene has extensive experience in the design and 

analysis of randomized controlled trials and has advised the group on specific design 

issues, and will guide the investigators in conducting the optimal analysis.   

h. Dr. Jane Irvine is a Professor from York University who is a health psychologist and has 

extensive experience in the field of cardiovascular disease. She will advise the team on 

the behavioural modification component of the trial. 

i. Dr. Phillip Joseph is a cardiologist and research fellow working with Dr. Anand. 

 

 

Collaborators include: Dr. Bud Doobay, a Vascular Surgeon and Priest at the Largest Hindu 

Temple in the GTA. He will help the investigative team gain access and acceptance to the places 

of worship in the GTA to conduct SAHARA. 

 

9.0 Conclusions 

South Asians are the fastest growing group of Canadians. They suffer an excess prevalence of 

MI risk factors and MI at a younger age compared to people of European origin. The SAHARA 

project will enable us to use a simple but validated tool to assess the MI risk profile among South 

Asians from Ontario and British Columbia, and to test a culturally-tailored multimedia health 

behaviour intervention to determine if their MI risk factor profile can be improved. SAHARA 

will also investigate whether knowledge of genetic risk of MI influences behaviour changes and 

modifies the effect of the intervention in this high risk group. Information generated from 

SAHARA will directly inform health policy and programming aimed at preventing MI, and will 

increase our understanding of the influence of genetic risk as a motivator of behavioural change. 
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Table: 1 Anthropometric and Metabolic Indices of the SHARE study  

 

 European-origin 

(N=326) 

Mean (SD) 

South Asian 

(n=341) 

Mean (SD) 

P 

BMI  27.5 (4.5) 26.3 (4.1) 0.0005 

Waist Circumference (cm) 92.2 (12.4) 89.5 (12.7) <0.003 

Fasting Glucose (mmol/L) 5.3 (1.4) 5.8 (1.7) 0.0003 

Fasting Insulin (pmol/L) 72.7 (43.6) 100.1 (64.7) <0.0001 

Waist-to-Hip Ratio  0.87 (0.07) 0.89 (0.07) 0.003 

Insulin Resistance Index (HOMA) 2.6 (2.4) 3.9 (3.8) <0.0001 

Type 2 Diabetes (%) 5.5 13.3 0.0003 

Cardiovascular Disease (%) 3.3 7.5 0.0062 

Legend: BMI: Body mass index; SD: standard deviation 
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Table 2:  The INTERHEART Risk Score  

 

Risk factor Question Points 

for the 

answer 

Points for 

each section 

Age Group Are you a man 55 years or older OR woman 65 

years or older? 

2 Points: 

OR Are you a man younger than 55 years or woman 

younger than 65 years 

0 

Apolipoprotein 

B:A1 ratio 

Pick one only: Q1: Less than 0.64  0 Points: 

Q2: 0.64 - 0.80  2 

Q3: 0.80 - 0.99  3 

Q4: greater than or =0.99  7 

Smoking. Pick 

the description 

which matches 

you best: 

I never smoked 0 Points: 

OR I am a former smoker (last smoked more than 

12 months ago) 

2 

OR I am a current 

smoker or I smoked 

regularly in the last 12 

months, and I smoke… 

1-5 cigarettes/d 2 

6-10 cigarettes/d  4 

11-15 cigarettes/d  6 

16-20 cigarettes/d  7 

More than 20 cigarettes/d 10 

Second hand 

smoke 

Over the past 12 

months, what has been 

your typical exposure 

to other people’s 

tobacco smoke? 

Less than 1 hour or 

exposure per week or no 

exposure 

0 Points: 

OR One or more hours of 

secondhand smoke 

exposure per week 

2 

Glucose Status Pick one only: Q1: Less than 5.5  0 Points: 
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(HbA1c%) Q2: 5.5 – 5.8  1 

Q3: 5.8 – 6.1  2 

Q4: greater than or =6.1  6 

Blood Pressure Do you have 

Hypertension 

No 0 Points: 

SBP>140 or DBP>90 3 

Hypertension on  

Medication 

6 

Waist to hip 

ratio 

 

 

Pick one only: 

 

 

Q1: Less than 0.875  0 Points: 

Q2: 0.875 - 0.920  2 

Q3: 0.920 - 0.967  3 

Q4: greater than or =0.967 5 

Stress How often have you 

felt stress in the last 

year? Pick one only 

Never or some periods 0 Points: 

OR Several periods of 

stress or permanent stress 

2 

Depression During the past 12 months, was there ever a 

time when you felt sad, blue, or depressed 

for two weeks or more in a row? 

No 0 Points: 

Yes 3 

Dietary factors. 

Pick one 

answer for each 

food group 

Do you eat salty food or snacks one or more 

times a day  

No 0 Points: 

Yes 1 

Do you eat deep fried foods or snacks or fast 

foods 3 or more times a week? 

No 0 Points: 

Yes 1 

Do you eat fruit one or more times daily? No 1 Points: 

Yes 0 

Do you eat vegetables one or more times 

daily?  

No 2 Points: 

Yes 0 

Do you eat meat and/ or poultry 2 or more No 0 Points: 
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times daily? Yes 2 

Physical 

activity 

How active 

are you during 

your leisure 

time? 

I am mainly sedentary or perform 

mild exercise (requiring minimal 

effort) 

2 Points: 

 I perform moderate to high level 

exercise 

0  

Legend: The categories of the risk factors are presented in the first column, and the specific 

questions to be asked in the middle columns. Only one answer need to be chosen for every 

question, and inserted into the “points” column. All questions must be answered for the most 

accurate risk score estimate. 
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Table 3: SAHARA Pilot Study Baseline Characteristics   

 

 Baseline (N=174) 

Age [Mean (SD)] 53.2 (10.2) 

Sex (Female %) 51.7% 

Annual Household Income > 60 K (%) 64.1% 

Post-Secondary Education (%) 88.4% 

English as preferred language at home (%) 62.6% 

English Preferred for written materials (%) 95.4% 

Years in Canada [mean (SD)] 25.3 (12.4) 

Ancestral Contry of Origin (India) (%) 86.8% 

Marital Status- Married (%) 91.4% 

Employed or Retired (%) 88.5% 

Has Email  98.3% 

Active Message Type:  Email  72.4% 

Active Message Type:  SMS 27.6% 

Check Email at least once per day 75.9% 

Checks email at least weekly 91.4% 

Has cell phone with texting 32.2% 

Uses Email > 1 /week or has SMS Cellphone with Texting 93.7% 

History of Diabetes on medication  14.4% 

Hypertension on medication  20.1% 

Elevated Cholesterol by history 26.4% 

Current Smoker 1.7% 

Former Smoker 7.5% 
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Mean BMI –Male 26.3 (3.6) 

Mean BMI –Female 28.3 (21.0) 

Mean WHR – Male 0.97 (0.16) 

Mean WHR – Female 0.89 (0.09) 

Mean Percent Body Fat - Male 25.5 (5.2) 

Mean Percent Body Fat - Female 35.9 (6.6) 

Sad/Blue/Depressed 31.6% 

Screen time per day (mins) 146.8 (142.2) 

Sedentary at work and leisure (%) 14.9% 

Out of Breath exercise (mins/day) 27.6 (25.7) 

Diet Quality: Poor 42.5% 

Diet Quality: Moderate 32.8% 

Diet Quality: Good 12.1% 

Diet Quality: High 12.6% 

Mean IHRS (SD) 13.0 (5.8) 

Single risk allele 9p21  48.2% 

Two Risk Alleles 9p21 23.5% 

IHRS: Interheart Risk Score, SD: Standard Deviation 
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Table 4: List of Community Centres for Recruitment  in Southwestern Ontario and 

Greater Vancouver Area, B.C. 

 

Name Location 

Greater Toronto Area, Ontario  

Vishnu Mandir Temple Richmond Hill 

Sringeri Vidya Bharti Foundation Etobicoke 

Hamilton Hindu Samaj Hamilton 

Ram Mandir Mississauga 

Gore Road Temple Brampton 

Lakshmi Narayan Temple Scarborough 

Vancouver, British Columbia  

Guru Nanak Sikh Gurudwara Surrey 

Vishwa Hindu Parishad  Burnaby 

Ross Street Temple Vancouver 

Akali Singh Vancouver 

Dukh Nivaran Sahib Surrey 
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Table 5: Measurements and Time of Data Collection: 

 

 Measure Baseline 3 

Months 

6 

Months   

9 

Months 

Final Assessment at  

1 year 

         

Consent X       

Socio-demographics X       

 Age X       

 Sex X       

 Self-Reported Ethnicity X       

 Annual Household 

Income 

X       

 Education Level X       

 Time since Immigration X       

 Marital Status X       

 Employment status X       

Use of Technology X     

Medical History and 

Medication Use 

X   X  X 

INTERHEART Risk Score 

Questions 

X  X  X 

Diet Quality Assessment X  X   X 

Motivational Assessment  X X^ X  X^ X  

Randomization X     

Goal Assignment X  X   

Physical Measures:         
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 Weight X  X  X 

 Height X  X  X 

 Waist Circumference X  X  X 

 Hip Circumference X  X  X 

 Blood Pressure X  X  X 

Blood Sample (non-fasting)         

 Apolipoproteins B and 

A1 

X  X  X 

 HbA1c X  X  X 

 DNA for 9p21 X     

^: Information collected by telephone  
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Table 6: Example of Bi-weekly Motivational Messages and Weekley Tips (For Diet or 

Activity)  

Week one sample script 

Stage of 

change 

Motivational message (via email) Diet Tip (email or 

text) 

Activity Tip 

(email or text) 

P
re

-c
o
n

te
m

p
la

ti
o
n

 

Many people report not thinking seriously about 

health, or not feeling health is that important, or 

feeling that it would be too difficult to change 

anything. You shouldn’t try to change anything until 

you’re sure you want to.  Many people confuse not 

having made clear decisions, with not having enough 

“willpower”. Don’t worry about “willpower” for now.  

Focus on making a clear, well thought out decision.  

Over the next few weeks we will send messages that 

help you make a clear and informed decision about 

your health behaviours. 

 

South Asians have 

the highest risk of 

premature heart 

disease in the 

world. 

South Asians 

have the highest 

risk of premature 

heart disease in 

the world. 

C
o
n

te
m

p
la

ti
o
n

 

Think of a health goal that you are thinking of 

changing but perhaps not for 6 months or more. 

Perhaps a number of behaviours come to mind. Think 

of one that you feel is most important to you.  To 

move from thinking about change to taking some 

action, it is helpful to consider both the pros and cons 

of change. First, make a list of all the pros for 

changing. Next, make a list of all the cons against 

change right now. Over the next few weeks we’ll send 

you some tips of reducing the cons and increasing the 

pros. 

Why eat healthier? 

Healthy eating 

helps reduce risk 

for stroke and 

other 

cardiovascular 

diseases. 

Healthy eating like 

lots of fruits and 

vegetables can 

lower your blood 

pressure, prevent 

heart disease and 

cancer. 

Building activity 

into your usual 

activities - such 

as walking just 30 

minutes per day 

can increase your 

lifespan and 

reduce high blood 

pressure (increase 

by 10 minutes of 

walking reduces 

risk by 12%) 



P a g e  | 42 

 

SAHARA Protocol Version: 04, April 20, 2012        

         

 

P
re

p
a
ra

ti
o
n

 
Think of a health goal that you feel is important to 

you, that you perhaps are already trying to change, and 

that you feel that you could change. Make a note of 

this goal. Next rate how important this goal is to you 

on a 10-point scale where 0 represents not important 

and 10 represents very important.  If importance is 

rated less than 7 or your effort being made on this goal 

is less than 7, brainstorm all the ways health is 

personally important to you.  Secondly, start trying 

out some small steps towards your health goal.  Treat 

these steps as a trial period where you are trying out 

what steps toward your health goal you feel most like 

trying to do. 

Ensuring that your 

meals have 

adequate 

protein (fish, 

chicken, lentils, 

dairy) will get 

your muscles the  

nutrients they need 

 

Walking has a 

number of health 

benefits such as 

reduced high 

blood pressure 

(increase by 10 

mins of walking 

reduced BP risk 

by 12%) 

 

A
ct

io
n

-o
ri

en
te

d
 

Think of a specific health goal you recently started 

working on and that you feel is important to you and 

that you feel that you could change. Make a note of 

this goal.  

Now rate how important this goal is to you on a 10-

point scale where 0 represents not important and 10 

represents very important.  If importance is rated less 

than 7 or your effort being made on this goal is less 

than 7, brainstorm all the ways health is personally 

important to you.  Secondly, take small steps towards 

your health goal.  Treat these steps as a trial period 

where you are trying out what steps toward your 

health goal you feel most like trying to do. 

Make your plate 

more 

colourful with 

reds, 

oranges, and 

greens 

such as tomatoes, 

sweet potatoes, 

peppers, broccoli 

and 

other vegetables 

 

You can stay fit 

even by doing 

your own chores 

around the house 

(vacuuming, 

gardening, lawn 

mowing)! 

 

M
a
in

te
n

a
n

ce
 

Something healthy is happening in your life – you are 

feeling the effects – more energy, stronger, etc. How 

to keep it going? Sustaining change takes planning 

too.  

Remind yourself of all the reasons this health goal is 

important to you. We will send some other tips over 

the week for maintaining motivation for sustaining 

your motivation. 

Old habits die 

hard. Don’t forget 

how strong they 

can be. Don’t get 

discouraged keep 

up with your 

healthy food 

choices.  Use self-

talk to counter 

doubts. 

Old habits die 

hard. Don’t forget 

how strong they 

can be. Don’t get 

discouraged keep 

up with your 

exercise program.  

Use self-talk to 

counter doubts. 
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Table 7: Total sample size (with 1:1 allocation between intervention and control)  

 

Relative difference in the reduction in risk score 

between Intervention and Control  10% 15% 20% 25% 

Reduction of risk in Intervention 20% 25% 30% 35% 

Reduction of risk in Control 10% 10% 10% 10% 

Mean Score at end of study in  Intervention  10.4 9.75 9.1 8.45 

Mean Score at end of study in  Controls 11.7 11.7 11.7 11.7 

80% Power (R2=10%) 572 256 146 94 

90% Power (R2=40%) 382 172 98 64 

80% Power (R2=10%) 764 342 194 124 

90% Power (R2=40%) 510 220 130 84 

R2: Variance of the final score explained by the baseline score.  

Assumptions: 2 alpha = 0.05; mean baseline score = 13.0 (5.8)  

 

Figure 1: Study Visit Flow 
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