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ABSTRACT 

This study is a component of the Heart Health Intervention Evaluation project 

(IDIIE), focusing on the rural intervention and control areas. The purpose of the 

HHIE project was to analyze and interpret the effectiveness of community 

intervention programs to bring about dietary change to reduce the risk of heart 

disease. The primary hypothesis of this study is that community intervention will 

result in reduced intake of total and saturated fat and increased intakes of 

carbohydrate (as per cent of total calories), dietary fibre and the antioxidant vitamins, 

namely, vitamins A, C and E. These nutrients are those documented in this report 

since they have been identified as having a relationship to heart disease. 

Dietary intakes assessed at the start of the program and at the end of the 

program were used to determine whether changes occurred as a result of the 

intervention program. The non-intervention region was similarly assessed to provide 

control data. 

According to a Statistics Canada protocol, subjects of both sexes in the age 

group 18-7 4 years were randomly selected from the Health Insurance Registration 

File (lllRF) of Saskatchewan Health. Dietary information was collected by a "mail-

11 



out/mail-back" procedure using a three day food diary and questionnaire. Nutrient 

intake was analyzed using the NUTS nutrient assessment system and Fibrefind, a 

program developed in the Division of Nutrition and Dietetics for dietary fibre 

analysis. Data was analyzed using the Minitab Program (Minitab for Windows, 

Release 11; 1996). Analysis involved the following: 

(1). For both areas, average intake of each of the nutrients was assessed in 1992-

1993 and again in 1995-1996. Differences in the intake of each of the nutrients 

between 1992-I993 and I995-I996 was calculated. A paired t-test was performed 

to see if there were significant changes between the two time periods. 

(2). Differences between the two regions after three years were then compared by 

performing an independent t-test. 

In short, within and between region comparisons were made. The test of 

significance is reported at p ~ 0.05. 

No significant nutrient changes were observed in Coteau Hills. In Census 

District II, there were significant reductions in the absolute intakes of fat, 

carbohydrate and protein (in g/day) but not in the percentage of fat, protein and 

carbohydrate. NSP intakes did not change significantly in either region. Again, 

overall there were no significant increases in the intakes of any of the antioxidant 

vitamins in either region. Hence there were no significant changes observed with 

respect to the nutrients being analyzed in either region. 

There are several interpretations for the lack of change seen in the Coteau 

111 



Hills. One factor to be considered is the low response in both phases. Of the 

original sample, only 20.8% in CD 11 and 16.7% in Coteau Hills responded both 

times. This raises the question of how representative the study sample was. 

Another factor to consider was the short time period between the Community 

Nutrition Advocate Program (CNAP) and the evaluation of this study. The CNAP 

initiated in January 1995, was a major initiative in the dietary intervention aspect in 

the Coteau Hills region. After initial training, the nutrition advocates went out to the 

communities in mid-March 1995. The evaluation for the present study was done 

between November 1995 to January 1996. A period of eight to ten months between 

the CNAP and the evaluation of the present study may not have been adequate to 

detect change in something as complex as dietary behavior. 

It was difficult to interpret the true effects of the intervention program. This 

is true of any intervention study where a number of factors are not under the control 

of the investigator. It brings to light that community studies cannot be done as in 

laboratory settings. It should be appreciated that various other conditions within the 

community namely, social and economic, and presence of various nutrition services 

all have an impact on the community. Additionally, the control area too is permitted 

to have 'natural' conditions; consequently unlike laboratory conditions, it is not 

possible to filter information into the control area. The community here is subjected 

to outside influences. These and other possible factors made it difficult to evaluate 

the success or failure of the intervention program. 
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CHAPTER 1 

INTRODUCTION 

The purpose of this study was to analyze and interpret the dietary intake of 

subjects in a rural intervention and a control area to assess the effectiveness of a 

community intervention program in bringing about dietary change to reduce the risk of 

heart disease. 

Cardiovascular disease is a major public health problem throughout the world. It 

is the leading cause of death in Canada, United States and other industrialized countries 

(Wielgosz, 1992). In Canada and the United States, mortality due to cardiovascular 

disease· has been declining since the end of the 1960's. The decline in mortality appears 

to be related to risk factor modification (Levy, 1981 ). The risk for cardiovascular 

disease ts related to factors such as cigarette smoking, hypertension, 

hypercholesterolemia and a sedentary lifestyle (Nargundkar and John_son, 1993) . 

. Several types of studies have been conducted to obtain information about the 

effectiveness· of changing health behavior in reducing risk factor levels and consequently 

the incidence of cardiovascular disease. . One such approach is the public health 

approach. It is based on quasi-experimental trial desi~ where, one community, usually 

referred to as 'intervention' or 'education' area is subjected to a special health 
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education program aimed at reducing risk factor levels for cardiovascular disease, while another 

community, usually called 'reference' or 'control' region, is not subjected to any education 

program, in order to provide control data. The 'reference' or 'control' region represents 'natural' 

development. Except for the intervention project activities in the 'treatment' or 'intervention' 

area, the reference community is not deprived of anything that may naturally occur. It is hoped 

that a comparison between the two regions would provide information on the effectiveness of the 

program in producing changes in the intervention area. 

The purpose of community intervention programs is to promote health and prevent 

chronic diseases like cardiovascular diseases. Large community based programs usually address 

multiple risk factors and usually have interventions that target both individual and community 

behavior changes. 

Evaluation of nutritional intake at the beginning and at the end of the intervention program 

can determine changes made in the diet. Analysis of the intervention program helps in 

determining the effectiveness of the program with regard to the goals that were met and unmet. 

This information also has application in the areas of nutrition education. It helps to examine 

whether community-wide intervention and nutrition education programs affect community food 

consumption behaviors,_ for example, reduced dietary fat or increased dietary fibre. 

Efforts were made in the mid 1980's to develop a national approach to heart health in 

Canada. This was called the Canadian Heart Health Initiative ( CHHI) (Heart and Stroke 

Foundation, 1993). It recommended an integrated multi-factorial approach towards reducing risk 

factors by adopting environmental changes favorable to positive lifestyles for heart health. These 
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were the main points of focus of the heart health program in Saskatchewan. Issues targeted 

included nutrition, smoking, physical fitness, high blood pressure and serum cholesterol levels. 

In Saskatchewan, the Heart Health Survey conducted in 1989 demonstrated that many 

residents had elevated blood cholesterol levels, elevated blood pressure and were obese 

(Saskatchewan Health, 1990). In addition, rural residents were at a greater risk of developing 

cardiovascular diseases compared to their urban counterparts as demonstrated by the high 

percentage of those who were obese or physically inactive. A recent study in Canada has shown 

that rural residents have shorter life expectancy than their urban counterparts (Johnson et al., 

1995). The rural areas are often underprivileged with respect to provision of health care services 

due to the geographic isolation and are also faced with reduced availability of heart healthy food 

choices. 

The Heart Health Intervention Evaluation (HHIE) was set up to study the effectiveness of 

intervention programs in two communities, one rural and one urban, in terms of dietary intake, 

knowledge and attitudes about diet, compared to two control areas. The present study is a 

component of the ffillE focusing on the rural areas in the program. Very few of the large 

community-based programs that address multiple risk factors in the United States have 

concentrated on isolate~ rural populations, and hence this study can provide a useful examination 

of intervention in such locations. 

The purpose of this study was to analyze and interpret the data obtain~d in the rural 

intervention and control areas of the Heart Health Intervention Evaluation. Dietary intakes 

assessed at the start of the program and at the end of the program were used to determine 
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whether changes occurred as a result of the intervention program. The non-intervention region 

was similarly assessed to provide control data. 

The primary hypothesis of the study is that community intervention will result in reduced 

intake of total and saturated fat and increased intakes of carbohydrate, dietary fibre and 

antioxidant vitamins, namely, vitamin A, vitamin C and vitamin E. These nutrient were 

documented in this study as these have been identified as having a relationship to heart disease. 



CHAPTER2 

LITERATURE REVIEW 

Cardiovascular disease is the leading cause of morbidity ·and mortality in 

western countries. In Canada, cardiovascular disease accounted for 3 7% of all deaths 

in 1995, with CHD accounting for 21% of deaths, halfofwhich could be attributed to 

acute myocardial infarction. Cardiovascular disease accounted for 36% of deaths 

among men and 39% of deaths among women. Men reg1ster two to five times greater 

death rates from acute Myocardial Infarction (MI) and CHD as compared to women 

up to 7 4 years of age. For women, CHD mortality rates equal those of men in the 

later decades of life. The possible reason could be that estrogen is protective against 

the d~yelopment of heart disease among pre-menopausal women (Heart and Stroke 

Foundation of Canada, 1997). 

Cardiovascular disease death rates are higher in Eastern Canada as compared 

to Western Canada. In 1995, Newfoundland had the highest cardiovascular disease 

death rates for both males and females at 317 and 294 per .100,000 population 

respectively while in British Columbia, the rates were the lowest in the country (226 

and 219 per 100,000 respectively) (Heart and ~troke Foundation of Canada, 1997}. 

5 



6 

Among twenty selected countries, Canada ranks 1Oth in mortality rates from 

CHD at a rate of 185.9 deaths per 100,000 for men and 123.4 deaths per 100,000 

population for women (Heart and Stroke Foundation of Canada, 1997). 

There are several risk factors for cardiovascular disease. The most important 

risk factors are smoking, blood pressure, elevated cholesterol levels, physical 

inactivity and obesity (Linder , 1991 ). There is ample evidence to prove that elevated 

serum cholesterol levels is a risk factor for heart disease. Again there are several 

dietary factors that have an effect on serum cholesterol levels. 

2.1. EVIDENCE SUPPORTING RELATIONSHIP BETWEEN 

CHOLESTEROL AND CORONARY HEART DISEASE 

Among the many sources of information that underlie the rationale for 

prevention of atherosclerotic disorders are epidemiological evidence, animal 

experiments and clinical intervention studies. 

2.1.1. Epidemiological Evidence: 

There is ample evidence to support the concept that high levels of serum 

cholesterol are a risk factor for coronary heart disease. The Seven Countries Studies 

carried out by Keys and associates in the 1960's showed that countries having the 

highest cholesterol levels had the highest CHD rates and countries having low levels 

of cholesterol had low CHD rates (Keys, 1970). Another form of evidence is the 

study done between 1965-1970 comparing the CHD rates of Japanese living in Japan, 

San Francisco and Honolulu (Kato et al., 1973). This study showed that the Japanese 

in Japan had a lower CHD mortality rate than the Japanese in Honolulu and San 
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Francisco which could be due to changes in lifestyle. In a later review of the Ni-Hon

San study (acronym for Nippon (Japan), Honolulu and San Francisco) conducted 

between 1966-1984 investigating cardiovascular disease rates and risk factors among 

Japanese men aged 45-69 years living in Japan, Hawaii and California, Benfante 

( 1992) reported that there was an increased incidence of CHD mortality among 

Japanese men living in Hawaii and California compared to men in Japan. This was 

accompanied by increased levels of risk factors like raised serum cholesterol and 

increased body weight. Serum cholesterol levels were 20% lower among Japanese in 

Japan than in California, with Hawaii being intermediate. The Japanese in Hawaii and 

California had higher intakes of total fat and dietary cholesterol than the men in Japan 

who consumed more carbohydrates. 

2.1.2. Animal Experiments: 

Studies done on laboratory animals provide strong evidence of association 

between serum cholesterol and atherosclerosis. Experiments on monkeys have 

demonstrated that dietary cholesterol and fat cause hypercholesterolemia and 

atherosclerosis (Taylor et al., 1959). Studies done on other animals confirm this 

relationship. Later experiments looked at both the inducement of atherosclerosis and 

its subsequent regression after return to a low-saturated fat, low cholesterol diet 

(Armstrong et al., 1970). Also, regression was associated with a marked reduction in 

the total body cholesterol burden. 
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2.1.3. Clinical Studies: 

Animal studies have demonstrated that elevated cholesterol levels, specifically, 

elevated low-density lipoprotein levels are involved in the atherogenetic process. It is 

now well documented that the amount and kind of fat have a definite effect on the 

plasma lipid concentrations (Ahrens et al., 1957). Clinical trials show that lowering 

cholesterol results in a reduction in coronary events Lipids Research clinics Program, 

1984) and aggregate data strongly suggest that lowering cholesterol levels results in a 

reduction in the risk for CHD (Holme, 1990). Also, the decline in CHD risk appears 

to be proportional to the reduction in cholesterol leyels. Therefore, 

hypercholesterolemia predisposes to CHD and a reduction in cholesterol level reduces 

this risk. 

2.2. DIETARY FACTORS AFFECTING CHOLESTEROL LEVELS 

Diet plays an important role in controlling blood cholesterol levels. Numerous 

studies have shown that diet and particularly the amount and type of fat influence 

cholesterol levels. 

2.2.1. Fat 

Saturated fats have consistently been shown to have a hypercholesterolemic 

effect while unsaturated fat like omega-6 fatty acids have been shown to have a 

hypocholesterolemic effect (Kris-Etherton et al., 1988). Kris-Etherton and Yu 

( 1997) reported changes in total and lipoprotein cholesterol concentrations in 

response to changes in the percentages of energy from saturated, polyunsaturated and 



9 

monounsaturated fatty acids in the diet. Maximum cholesterol reducing effect 

occurred on switching to a very low saturated fat diet. 

Among the various mechanisms postulated to explain the means by which 

saturated fatty acids increase serum cholesterol levels, the most likely appears to be a 

suppression of the activity of LDL receptors (Grundy, 1990) resulting in a delayed 

clearance of LDL and VLDL remriants. Epidemiological studies have shown a 

positive correlation between intakes of saturated and dietary cholesterol with total 

cholesterol levels in both men and women (Caggiula and Mustad, 1997). 

Kromhout et al. (1995) found strong positive associations between twenty

five year death rates from coronary heart disease and average intakes of saturated 

fatty acids (lauric, myristic, palmitic and stearic acid), trans fatty acids (dietary 

sources are meat and dairy products and hydrogenated oils) and dietary cholesterol, 

suggesting that dietary saturated and trans fatty acids and dietary cholesterol are 

important determinants of differences observed in cardiovascular disease death rates 

among populations. 

Several studies have shown that monounsaturated fats have a beneficial effect 

on plasma lipid levels (Baggio et al., 1988; Mensink and Katan, 1989). 

Monounsaturated fatty acids, mainly oleic acid, lower total cholesterol levels when 

they are substituted for saturated fatty acid (Mattson and Grundy, 1985). Hegsted et 

al. ( 1993) observed a hypocholesterolemic effect of monounsaturated fatty acids 

when substituted for saturated fatty acids in formula and solid food diets. Unlike 

polyunsaturated fatty acids, monounsaturates do not lower HDL cholesterol levels 
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(Mattson and Grundy, 1985), and are less susceptible to oxidation than are 

polyunsaturated fatty acids (McPherson, 1993). The possible protective role of the 

mono unsaturates could be one of the causative factors for the low incidence rates of 

CHD in the Mediterranean countries where olive oil is habitually consumed (Katan et 

al., 1995). 

Polyunsaturated fatty acids can be categorised into omega-6 and omega-3 

fatty acids. When substituted for saturated fatty acids linoleic acid lowers total and 

LDL- cholesterol levels and also lowers HDL cholesterol levels especially when the 

intakes are in excess of about 13% of dietary energy (Mensink and Katan, 1989). 

However, linoleic acid incorporated into lipoproteins is susceptible to oxidation which 

may lead to modification of the apoprotein which in turn may predispose to the 

initiation of atherosclerosis (Hodgson et al., 1993). Omega-3 fatty acids have a 

powerful hypotriglyceridemic action, while their effects on LDL and HDL cholesterol 

are minimal. The major effects of omega-3 fatty acids appear to be anti-thrombotic 

and anti-inflammatory (Department ofHealth, 1994). 

Investigations of trans fatty acids on serum cholesterol levels have shown both 

elevating and neutral effects. Trans fatty acids have a double bond with a trans 

configuration. The hydrogenation process results in an increase in the proportion of 

saturated and monounsaturated fatty acids and a decrease in the proportion of 

polyunsaturated fatty acids (Lichtenstein, 1995). Mensink and Katan (1990) observed 

that in comparison to oleic acid, trans fatty acids raised LDL cholesterol levels though 

the effect was much lower than that of saturated fatty acids. They also lowered HDL 
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cholesterol levels while the LDLIHDL cholesterol ratio was higher than when 

saturated fatty acids were consumed. Neste! et al. (1992) and Mensink et al. (1992) 

reported significant increases in the concentration of lipoprotein (a) [Lp(a)] after 

consumption of diets relatively rich in trans fatty acids. This issue remains to be 

resolved conclusively. 

There is considerable evidence to support the view that raising cholesterol 

levels in the diet increases total cholesterol levels, primarily LDL cholesterol levels. 

However, there is considerable inter-individual and day-to-day variation in response 

to dietary cholesterol. Totality of evidence shows that dietary cholesterol increases 

plasma total cholesterol levels although its effect is less than that of saturated fatty 

acids (Department of Health, 1994). The serum lipid response to dietary cholesterol 

is dependent on other dietary factors, including the type of fat in the diet as well as 

baseline dietary cholesterol intake (Kris-Etherton et al., 1988). 

2.2.2. Carbohydrate: 

Diets containing high carbohydrate ( 60-70% of total calories) are associated 

with low serum cholesterol levels and therefore low risk for CHD (Keys et al., 1965). 

Population studies like the one on the Tarahumara Indian population indicate that 

high carbohydrate diets are associated with a lower risk of CHD (Connor et al., 

1978). 

Clinical studies have shown that substitution of carbohydrate for saturated 

fatty acids lowers LDL cholesterol levels (Grundy, 1990). A high carbohydrate diet 

stimulates the synthesis of VLDL triglyceride (Mensink and Katan, 1987). Some 
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scientists have expressed concern over reports of a decrease in HDL-cholesterol and 

an increase in triglyceride levels (Reaven, 1986). However, there is disagreement on 

this issue as it has been suggested that the increase in triglyceride is only transient. 

Moreover, plasma triglyceride levels are not increased in populations that consume a 

high carbohydrate diet habitually (Connor et al., 1978). The type of carbohydrate 

(Glinsmann et al., 1986) plays a role in determining plasma triglyceride levels. 

Evidence shows that increased consumption of simple carbohydrate may result in a 

greater plasma triglyceride levels as compared to complex carbohydrate. 

(Castelli, 1986). 

2.2.3. Dietary Fibre: 

Dietary carbohydrates comprise mainly starch and sugars and also include 

non-starch polysaccharides (NSP) which is the main component of dietary fibre. NSP 

is chemically identifiable and can be precisely measured (Englyst and Cummings, 

1990). Unlike starch and sugars which are digested in the small intestine to provide 

energy, NSP is not digested but enters the colon, where it may undergo fermentation 

to form short-chain fatty acids which can be utilised as a source of energy 

(Department of Health, 1994). The major types of NSP are the structural and non

structural polysaccharides, the major groups being cellulose, non-cellulosic 

polysaccharides like pectins and hemicelluloses, gums and mucilages. NSP includes 

insoluble celluloses and soluble pectins and gums. Insoluble NSP tends to have 

greater stool-bulking effects whereas soluble NSP are generally more viscous and 

more fermentable by colonic bacteria than the insoluble NSP. Cereals, especially 
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whole grains like wheat, maize and rice are predominantly insoluble while oats, rye 

and barley are high in soluble NSP. Vegetables have approximately equal proportions 

of soluble and insoluble NSP. Oats and beans which contain soluble NSP and isolated 

form of soluble NSP such as guar gum and pectin selectively lower LDL cholesterol 

levels (Department of Health, 1994). 

Available epidemiological data indicate that a high fibre diet may protect 

against the development of cardiovascular disease (Morris et al., 1977; Kromhout et 

al., 1982). Numerous clinical trials have documented that increased intake of fibre 

especially soluble fibre is associated with a decrease in serum cholesterol levels which 

in tum would reduce the risk for cardiovascular disease (Jenkins et al., 1979; Hillman 

et al., 1985). 

Water soluble fibres especially oat bran (Ripsin et al. 1992), and psyllium 

(Anderson et al. 1992) have significant hypocholesterolemic effects. The possible 

mechanisms by which dietary fibre affects lipid levels include binding of bile acids, 

increased faecal bile acid excretion and decreased absorption of lipids (Kay and 

Truswell, 1977). 

2.2.4. Antioxidant Vitamins: 

Free radicals formed during the oxidation of low density lipoproteins (LDL) 

are believed to be involved in the etiology of cardiovascular disease (Parthasarathy et 

al., 1987). Oxidation of LDL results from a free radical chain reaction in which 

polyunsaturated fatty acids are damaged. The highly reactive breakdown products of 

LDL are deposited in the arteries as fatty streaks. Antioxidants are needed to prevent 
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the formation of reactive oxygen that can damage the LDL particles. Several 

antioxidants like Vitamin E (tocopherol and tocotrienols ), beta-carotene and vitamin 

C (ascorbic acid) have been shown to prevent or limit the extent of the chain reaction 

(Diplock, 1991; Gaziano et al., 1992). 

Vitamin E has shown the most consistent effects followed by ascorbic acid 

while ~-carotene appears to have only a mild effect (Jialal and Fuller, 1995). More 

clinical research is being conducted to establish the role of these vitamins in 

effectively preventing cardiovascular disease. 

a-tocopherol, the most active isomer of vitamin E is the most important chain 

breaking anitoxidant. a-tocopherol inhibits lipid peroxidation by scavenging peroxyl 

radical intermediaries in the chain reactions (Kagan et al., 1990). 

aTH + aooo ~ aT0 + aOOH 

The resulting a-tocopherol radical ( aT0
) is much less capable of attacking fatty acid 

side chains than are peroxyl radicals (a00°) (Mukai et al., 1993). 

Vitamin C (ascorbate) is a water soluble chain breaking antioxidant. It reacts 

directly with superoxide, hydroxyl radicals and singlet oxygen It also regenerates L-

tocopherol from a-tocopheroxyl radical (Doha et al., 1985). Carotenoids such as~-

carotene can quench singlet molecules of oxygen (Mascio et al., 1991 ). 

Epidemiological evidence suggest an inverse correlation between plasma 

Vitamin E levels and coronary artery risease (Rimm et al., 1993; Gey et al.,1991; 

Stampfer et al., 1993). Case-control study showed that plasma vitamin E levels were 

independently and inversely related to the risk of angina pectoris (Riemersma et al., 
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1991). Dubick et al. (1987) reported significantly lower ascorbate levels in the aortas 

of patients with atherosclerotic vascular disease as compared to controls. Knekt et al. 

(1994) found a significant inverse relationship between consumption of vegetables 

and fruits and atherosclerotic disease rates. In addition to the vitamins, other active 

substances such as phenolic compounds are found in fruits and vegetables which too 

could have a protective role. It is difficult to differentiate the beneficial effects 

(Allard, 1996). Levine et al. (1995) concluded that five servings of fruits and 

vegetables per day would be beneficial. Daily intakes of about 150mg vitamin C, 

3 Omg vitamin E and 3 mg J3-carotene have been suggested in order to attain plasma 

concentration of these nutrients to reduce cardiovascular disease risk (Blumberg, 

1995). 

2.3. ROLE OF DIET IN THE REDUCTION OF CARDIOVASCULAR 

DISEASE 

In the United States, a substantial decline in the prevalence of 

hypercholesterolemia observed between 1980-1982 and 1985-1987 was attributed to 

changes in lifestyle such as diet and exercise and to a lesser extent to more aggressive 

intervention with lipid lowering drugs (Burke et al., 1991). A possible effect of 

dietary change is evidenced in a collation of all dietary studies using individual 

assessment of intake in the United States where a marked change in intake of total 

energy and fat between the 1960's and 1980's was seen (Stephen and Wald, 1990). 

A meta-analysis showed that fat intake rose from 34% of total energy in the 1930s to 

40%-42% in the late 1950s and early 1960's from when it fell to 36% of energy by 
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1984. Saturated fatty acid fatty acid intake fell from 18-20% of energy in the early 

1950s to 12-13o/o of energy in 1984 while polyunsaturated fatty acid intakes rose from 

4% to 7.5% oftotal energy. The Third National Health and Nutrition Examination 

Survey (NHANES) conducted in 1988-1991 in the United States reported a decline in 

fat intakes by adults with total fat comprising 34% of energy and saturated fat 

comprising 12% of total energy (Interagency Board for Nutrition Monitoring and 

Related Research, 1995). At the same time, mean total cholesterol levels in US adults 

aged 20-7 4 years consistently decreased during the period 1960 through 1991 in all 

age and sex groups (Johnson, et al., 1993). 

Available data suggest that changes in lifestyle factors (Stamler, 1985) are 

related to the declines in CHD mortality in the United States: 

"clearly, the two sets of trends discussed above -lifestyles and lifestyle related risk factors 
and CHD mortality - are concordant and therefore present the possibility that the former 
have played an important role in the causation of the latter."(p.18) 

2.4. IMPLICATIONS FOR PREVENTIVE MEASURES 

It is a fact that much of the premature mortality from cardiovascular disease 

occurs without any warning. In fact, the only manifestation may be the first, last and 

only symptom. An analysis of pre-hospital and hospital mortality reveals that the first 

prolonged attack of ischemic pain carries a 34% fatality rate (Kannel and Schatzkin, 

1985) suggesting that a preventive approach is imperative. The earlier the preventive 

measures are initiated, the greater the overall effectiveness and benefit (Moller et al. 

1994). Secondary preventive measures like changes in lifestyle reduce the probability 

of subsequent occurrence of cardiovascular events (Rappaport, 1993). 
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2.5. STRATEGIES IN PREVENTION 

The Population Approach vs the High-risk Approach: 

Ockene, (1992) states two approaches to prevention: 

(I) High Risk Approach: This approach seeks patients who are in the upper end of 

the spectrum of risk, identified either on an individual level by a physician or through 

community screening programs. They are then treated on a one-to-one basis to 

reduce risk. 

(2) Population Approach: This approach aims to lower the mean level of a risk factor 

in the whole population without dealing with individuals. Examples include 

antismoking campaigns, education campaigns directed at reducing meat intake and 

increasing fruit and vegetable consumption across the entire country (Blackburn et al., 

1985). 

The bulk of cardiovascular disease cases in the population come from a large, 

central part of the distribution of risk characteristics while the high risk individuals 

represent the extreme of the continuum (Oberman et al., 1994). The high risk 

strategy of prevention benefits only a few individuals at high risk. The reverse is true 

of the population approach. The effectiveness of the population approach lies in 

obtaining small changes in a large number of people who are usually in the central 

part of the risk distribution. Thus, a population approach is considered the preferred 

strategy for disease prevention because of benefits that result to the societY as a whole 

compared to large risk changes among the smaller number of people at high risk. 

This means that the underlying principle of a population approach is that of changing 
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the norms of the entire community. The high risk strategy requires individuals to 

make changes that may put them at odds with friends and family, thus making it 

difficult to make changes. On the other hand, the population approach involves the 

entire population, thus making it easier for the individuals to change (Oberman et al., 

1994). For example, it would be easier to adopt a low-fat diet when such choices are 

available in schools and workplace cafeterias. 

Coronary heart disease is widely prevalent in many developed countries. 

Therefore, the World Health Organization (WHO) (1982) proposed that this 

widespread problem be controlled by adopting an approach that is geared towards 

promoting healthy lifestyles for the entire population. Community based intervention 

programs recognize the role of socio-economic and lifestyle factors in the causation 

of cardiovascular disease and provide strategies for its prevention. The effectiveness 

of population-wide changes on coronary risk factors is amply evident by the dramatic 

decline in coronary mortality rates in a number of countries. Many of these programs 

have taken place in the United States which had the highest cardiovascular disease 

mortality rates in the 1950's and 1960's and has since then demonstrated the most 

significant reduction in cardiovascular mortality rates. In Canada, a national approach 

to heart health was developed during the mid 1980's known as the Canadian Heart 

Health Initiative (Heart and Stroke Foundation of Canada, 1993). The Initiative 

promotes cardiovascular disease prevention at the community level in each province. 

An integrated multi-factorial approach toward preventable risk factors by achieving 

environmental changes favoring positive lifestyles for heart health was recommended. 
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2.6. INTERNATIONAL HEART HEALTH 

The International Heart Health Conference Advisory Board in its Victoria 

Declaration on Heart Health (1992) proposed a "four cornerstone approach" to heart 

health that extends the benefits of prevention and treatment to all individuals and 

populations by promotion of healthy dietary habits, a cigarette free lifestyle, regular 

physical activity and a supportive psychosocial environment. This is based on the fact 

that cardiovascular disease is preventable. The Declaration states: 

" We have the scientific knowledge to create a world in which heart disease 

and stroke would be virtually eliminated. We know, from studying the 
downward trends in cardiovascular disease in many countries, how to 
reduce its toll" (p.3). 

2.7. ROLE OF COMMUNITY BASED STUDIES IN THE PREVENTION OF 

CARDIOVASCULAR DISEASE 

Prevention of cardiovascular disease is dependent on behavior changes. 

Changes in the cardiovascular disease profile in a population is dependent on altering 

behavior patterns of a large number of individuals. This in turn is dependent on each 

individual's behavior traits that in turn is the result of a complex interaction of a 

number of factors like the individual's knowledge, values and environment. Lifestyle 

factors, namely, smoking, nutrition, exercise are all dependent on behavior. To 

change an individual is difficult. However, if changes were made in the environment, 

it would make it easier for the individuals to change (Bandura, 1978; Rogers and 

Shoemaker, 1971 ). Thus education that influences workplace, school, home and 

community as compared with those that are restricted to individuals would be more 

beneficial. Also, the multi-factorial nature of the disease makes it difficult to influence 
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a single behavior without influencing other important behaviors. In addition, it is 

difficult to generalize small-scale clinical trials, making it necessary to conduct and 

evaluate community studies. (Farquhar et al., 1978). 

2.8. COMMUNITY BASED INTERVENTION PROGRAMS 

Several intervention programs have been conducted to assess the effectiveness 

of mass intervention. The Stanford Five City Project, Minnesota Heart Health 

Program, North Karelia Project and the Multiple Risk Factor Intervention Trial 

(J\1RFIT) are the largest and the best known. The Pawtucket Heart Health Program 

is also another well-known intervention program. However, very little literature is 

available as of present on the dietary aspects of the intervention. 

2.8.1. THE STANFORD FIVE CITY PROJECT was a six-year multiple risk factor 

intervention study designed to test whether a comprehensive program of community 

organization and health education could produce favorable changes in cardiovascular 

disease risk. 2503 participants in the age group 12-7 4 years from two treatment and 

three control cities in Northern California were studied. 

The intervention program involved nutrition education using print and mass 

media. It focused on creating awareness and knowledge about the needs and methods 

for reducing dietary saturated fat, cholesterol and total fat and for increasing the 

consumption of complex carbohydrates and dietary fibre. The program promoted 

reductions in serum cholesterol levels through dietary change; reductions in blood 

pressure through reduced salt intake, reduced weight and increased physical activity 
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in addition to medications, and weight management through reduced fat and energy 

intakes and increased physical activity. 

In 1990, Farquhar et al. reported changes over a 64 month period in all risk 

factors for adults aged 25-74 years in the treatment area, with a 2% reduction in total 

cholesterol levels, 4% reduction in blood pressure level and 13% reduction in 

smoking, indicating a beneficial effect due to the intervention program. In a cross

sectional survey (n=777), nutritional knowledge was found to have increased over 

time in both men and women in all cities; however, among women nutritional 

knowledge was significantly increased in the treatment cities. Dietary cholesterol 

intake declined in both sexes (F ortmann et al., 1993). 

2.8.2. THE l\1INNESOTA HEART HEALTH PROGRAM, initiated in mid-1981, 

was a thirteen year research and demonstration program aimed at reducing morbidity 

and mortality from coronary heart disease. Three pairs of communities were matched 

for size and type; each pair had one intervention and one comparison site. The 

program targeted 25-74 year old adults. A 5-6 year program of mass media, 

community organization and direct education for risk reduction was started in the 

education sites. The program advocated healthy eating patterns to lower blood 

cholesterol and blood pressure in addition to smoking cessation, and increasing 

regular physical activity. For smoking, there was a significant treatment effect. There 

was evidence of declining blood pressure, both diastolic and systolic, in both 

communities and greater although not statistically significant, reduction among 

education communities (Sprafka et al., 1990). There was a steady increase in physical 
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activity in both communities but this was greater among the education communities 

than among comparison communities. Overall, favorable changes in risk factors were 

achieved though they were modest in size (Luepkar et al., 1994). 

Reduction in serum cholesterol levels was noted in the education community 

that had an intervention program focusing on a low fat diet based on the National 

Cholesterol Education Program guidelines (Murray et al., 1990). Graves et al. (1993) 

reported a decline in saturated fat intake from 14.5o/o to 14.0% of total energy for 

males and 14.2% to 13.3% of total energy for females in 1985-87 as compared to 

1980-82. 

In another study on the prevalence of the major lifestyle risk factors for 

hypertension and other cardiovascular disease in the Minnesota Heart Health 

Program, Nothwehr et al. (1994) reported that both the intervention and reference 

regions failed to meet the dietary recommendations in terms of percentage of calories 

from fat. Jeffrey et al. (1995) observed a significant reduction in BMI in the 

education community and not in the reference community during the first year of 

intervention particularly among those with hypercholesterolemia and obesity. A 

strong upward trend in weight was noted in all communities and after thirteen years of 

the program, analysis showed no overall effect of the intervention program on BMI. 

2.8.3. THE MULTIPLE RISK FACTOR INTERVENTION TRIAL (MRFIT) was a 

multi-factorial intervention program aimed at reducing mortality from coronary heart 

disease in 12,866 high risk men aged 35-57 years of age who were randomly assigned 

to a Special Intervention Trial (SI) group (n = 6,428) consisting of treatment for 
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hypertension, cigarette smoking cessation and dietary advice for lowering blood 

cholesterol levels or to the Usual Care (UC) group (n = 6,438). Dietary objectives 

were to reduce saturated fat and cholesterol intakes and increase polyunsaturated fat 

intake (Dolecek et al., 1997). 

After 7 years of follow-up, risk factor levels fell in both groups but to a 

greater degree for the Special Intervention group The average percentage reduction 

for blood pressure from baseline to 72 months for all intervention group men was 

12% while for the control group it was 8%. Serum cholesterol level reduction was 

0.3mmol/L (12mg/dl ) and 0.2 mmol/L (7.5 mg/dl) for intervention and control 

groups respectively (Multiple Risk Factor Intervention Trial Research Group, 1982). 

Gorder et al. ( 1997) reported that after one year of an intensive intervention 

program, SI men recorded reduced intakes of total fat (from 38.4% to 34.3% of 

energy), saturated fat intake (from 14.2% to 10.4% of total energy), 

monounsaturated fat (15.1% to 12.7%) and cholesterol (448mg/d to 263 mg/d). 

Additionally, the SI group reported greater increases in percentage of energy from 

protein, polyunsaturated fat (6.4% to 8.6%) and carbohydrate. These changes 

remained unaltered through the remaining five years of the study. 

2.8.4. THE NORTH KARELIA PROJECT was a comprehensive community based 

program started in 1972 to control cardiovascular disease in persons in the age group 

30-59 years in North Karelia, Finland between 1972-1982. The program emphasised 

primary prevention of ischemic heart disease through a general reduction of risk 

factors like smoking, hypertension and hypercholesterolemia and to promote diets low 
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in saturated fat and higher in vegetables and low-fat products. This was done 

through a community based education program based on local community action 

involving practical skills and social support for change. North Karelia was the 

intervention area while Kuopio county was the reference area. 

The effect of the program for men was estimated to be a reduction of 13% 1n 

smoking, 4% in serum cholesterol and 3% in systolic blood pressure and 4% in 

diastolic blood pressure over the ten year period. There was a 8% reduction in 

smoking (8% ), 1% reduction in serum cholesterol 5% reduction in systolic blood 

pressure and 4% reduction in diastolic blood pressure for women. These 

cardiovascular disease risk factors were reduced more in the intervention area than in 

the control area (Salonen et al., 1981). Vartinen et al (1994) studied twenty year 

trends (1970's to 1990's) in coronary risk factors in North Karelia and in other areas 

of Finland and observed that during the first five years total cholesterol and blood 

pressure fell more in North Karelia than in the reference area, but subsequently 

changes have been similar in both areas. This leveling off resulted in a new 

nationwide preventive strategy leading to major declines in serum cholesterol and 

blood pressure levels. The decline in cardiovascular risk factors in Finland generally 

have been attributed to the demonstration project in North Karelia in the 1970s. 

Dietary surveys were carried out in Finland in 1982 and 1992 in connection 

with the cardiovascular risk factor surveys that were being carried out every ten years 

from 1972 to 1992. Analysis of the dietary surveys as compared to the baseline 

survey carried out in 1969-1972 showed that total fat provided 3 8% of total energy 
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for men in 1982 and was therefore unchanged from 1969-72. However, intake of 

total fat declined to 3 3. 9% in 1992. The change was attributed to a decrease in 

saturated fat intake, which changed from 21% to 16% of total energy. For women, 

fat intake declined from 35.6% in 1972 to 32.9% in 1992 while saturated fat intake 

decreased from 19.5% to 15.2%. Polyunsaturated fat intake increased from 3% to 

5% for both sexes. Overall, fruit and vegetable consumption increased two to three 

fold during this time period. It was concluded that dietary changes together with a 

decline in smoking among men as well as better hypertension control could have 

contributed to the decline in coronary heart disease mortality in Finland (Pietinen et 

al., 1996). 

2.9. CARDIOVASCULAR DISEASE PREVENTION APPROACH IN 

CANADA 

RATIONALE FOR PREVENTION 

The prevalence of cardiovascular disease risk factors was determined using 

survey data conducted in nine Canadian provinces obtained from 26,293 Canadian 

adults aged 18 to 7 4 years. 

2.9.1 Hypertension: Hypertension was defined as a systolic blood pressure 2:: 

140mmHg or a diastolic blood pressure of 2:: 90 mmHg and/ or undergoing treatment. 

It was estimated that twenty-five percent men and eighteen percent women had 

hypertension. 6% males and I% females in the 18-24 years age group had elevated 

blood pressure that increased in both sexes until age 64 years after which the 

prevalence was approximately equal in both sexes. Twenty-six percent of individuals 
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with hypertension were unaware of their condition. Of those aware, only 57% 

effectively controlled their blood pressure. Women more than men were more likely 

to be aware of and treat their hypertension (Joffres et al., 1992). 

2.9.2 Hypercholesterolemia: Desirable plasma cholesterol level was defined as :S 5.2 

mmol/L and at high risk level~ 6.2 mmol/L. Forty-eight and forty-three per cent of 

men and women respectively had elevated blood cholesterol levels (~5 .2 mmol/L) and 

eighteen percent of men and sixteen percent of women were in the high risk category 

(~ 6.2 mmol/L) (Connelly et al., 1992). 

Desirable LDL-cholesterollevel was defined as :S 3.4mmol/L and high risk as 

~ 4.1 mmol/L. Forty per cent of men and thirty-two per cent of women respectively 

had elevated LDL-cholesterol levels (~ 3.4 mmol/L). Desirable HDL-cholesterol 

level was defined as ~ 0.9 mmol/L. 13% of men and 4% of women had low HDL

cholesterol (:S 0.9 mmol/L) levels (Connelly et al., 1992). 

2.9.3. Obesity: Based on body mass index (BMI ~ 27), Reeder et al (1992) reported 

that thirty-one percent of Canadian adults were obese with a higher prevalence 

among males than among females. The prevalence of obesity increase with age for 

both sexes; However, for men a decrease is observed after 65 years of age. 

2.9.4. Physical Inactivity: In a survey that examined the physical activity and health 

patterns of Canadians, Stephens and Craig (1990) reported that there was a general 

decline in activity with increasing age except among people over 65 years who were 

more active than those in the 45-65 age group. The Canadian Heart Health Surveys 
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show that 3 7% of adults are inactive in their leisure time (Heart and Stroke 

Foundation of Canada, 1997). 

It is estimated that sixty-three percent of Canadian adults have one or more of 

the major cardiovascular disease risk factors (MacDonald et al., 1992). 

To tackle the problem of cardiovascular disease, the Canadian Heart Health 

Initiative was initiated by a Federal Provincial Working Group in the 1980's. It is a 

country-wide strategy to prevent cardiovascular disease involving a coalition between 

Health Canada, health departments of the ten provinces and over a thousand 

organizations. It envisioned an integrated multi-factorial approach to reducing risk 

factors by adopting favorable lifestyle changes conducive to heart health. It targeted 

heart health issues like nutrition, smoking, physical fitness, high blood pressure, 

diabetes and cholesterol. The strategies adopted included access to health services, 

public education and information, monitoring, evaluation and research. The Initiative 

was divided into five phases spread over a 15 year period- Phase I (1986-1988) the 

policy framework developed; Phase II (1986-1991) cardiovascular disease risk factor 

surveys in all ten Canadian provinces; Phase III(1989-97) demonstration heart health 

programs implemented in each province; Phase IV ( 1994-1997) evaluation of the 

programs and Phase V (1994-2002) being the disemmination phase studies processes 

and factors that are involved in the adoption of effective interventions (Stachenko, 

1996). 
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2.10. SASKATCHEWAN HEART HEALTH PROGRAM (SHHP) 

In the 1960's IHD rates in Saskatchewan were the lowest in Canada (Nair and 

Nicholls, 1990). Later, other provinces recorded faster declines in cardiovascular 

disease mortality rates compared to Saskatchewan. The Heart Health Survey 

conducted between September 1989 and February 1990 revealed that approximately 

66o/o of the Saskatchewan population had one or more major risk factors 

(Saskatchewan Health, 1990). Therefore, the Saskatchewan Heart Health Program 

was initiated in the province (Ebbesen et al., 1997). 

SHHP, a five year heart health promotion initiative, was started in October 

1992, and was funded by the National Health and Research Development Program 

(NHRDP), Saskatchewan Health and the Saskatchewan Heart and Stroke Foundation 

(Saskatchewan Heart Health Program, 1997). The main goals of the program were to 

reduce the prevalence of risk factors for heart disease such as smoking, high fat diet 

and lack of exercise and to reduce inequalities in socio-economic, demographic and 

gender risk factors in relation to cardiovascular disease (Reeder and Cooper, 1995). 

The SHHP was guided by several theories related to social learning, 

behavioral change and diffilsion research (Saskatchewan Heart Health Program, 

1997). At the individual level, the Health Belief Model and Stages of Change Theory 

and pre-disposing factors of the PRECEDE model play a role (Becker, 197 4; 

Prochaska et al., 1992, Green and Kreuter, 1991)). The individual interacts with 

others in the society. Here Social Learning Theory and reinforcing factors of 

PRECEDE are considered (Bandura, 1978; Green and Kreuter, 1991 ). Overall, 
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environmental factors play a influential role. Here enabling factors of PRECEDE are 

taken into consideration (Green and Kreuter, 1991 ). 

There are countless theories that attempt to explain human behavior. The 

predisposing, enabling and reinforcing factors are determinants of human behavior 

and they provide a broad framework for the formal theories (Green and Kreuter, 

1991). 

Predisposing factors include knowledge, attitudes, beliefs, values and needs 

and abilities. These relate to the motivation of an individual or group to act. The 

Health Belief Model is a means of explaining why people do or do not participate in 

programs designed to detect or prevent disease. There are several components to the 

Health Belief Model. The first is the individual's perception of a threat to health. An 

individual perceives that he/ she is at risk of contracting a disease and is concerned 

with the consequences that may occur either physically (for example, death or pain) 

or social (such as infecting other family members). This results in certain changes in 

behavior due to certain outcome expectations. This could be recognizing the benefits 

of a specified action (for example, choosing low fat food to reduce weight) and 

perceiving barrier to taking that action (choosing low-fat food requiring skill in label 

reading). The person then is convinced in having belief in one's ability to lose weight 

(Boyle and Morris, 1994 ). A variety of demographic factors such as socioeconomic 

status, age and gender influence behavior indirectly. Such factors are useful in 

segmenting populations into subgroups and planning different interventions for 

different groups (Green and Kreuter, 1991). 
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Reinforcing factors relate to consequences of action that determine whether 

the individual or group receives positive or negative feedback and has social support 

or not. Reinforcing factors include social support, peer influences and feedback by 

health providers. Social benefits (such as recognition), physical benefits (such as 

relief of discomfort or pain), tangible rewards (economic benefits) and imagined 

rewards (such as improved appearance, self-respect) all reinforce behavior. Small 

incremental changes in behavior are more likely to be reinforced by success. For 

example, people can take small steps towards a low-salt diet more easily than large 

steps. In fact, large reductions in salt appears to be more of a punishment than 

reinforcement. Whether the reinforcement is positive or negative depends on the 

influence of significant people. Behavior to influence environmental conditions 

depend on reinforcing factors. Community support can reinforce individual action to 

cooperate with advocacy groups to seek changes. Such support can be provided by 

community people and health care providers. In tum, there is a danger of a 

community change agent who does not have such support to become discouraged and 

thus abandon his or her effort. 

Social Learning Theory explains how people acquire and maintain behavior. 

A strength of the social learning theory is that it targets behavior change rather than 

on knowledge and attitudes. Behavior depends on personal factors such as cognition 

such as developing expectancies, weighing of evidence from various sources, 

assessing self-efficacy and anticipating the consequences of actions. "Inherent in the 

social learning conception is the idea that people self-regulate their environments and 
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actions. Although people are acted upon by their environments, they also help create 

their surroundings" (Schunk and Carbonari, 1984). Environmental factors include 

family, friends, peers and co-workers. Personal factors and environmental factors 

interact constantly. 

Enabling factors are environmental conditions that help individuals or 

organizations to perform in a particular manner. Such factors include availability, 

accessibility and affordability of health care and community resources (Green and 

Krueter, 1991). In order to modify the environment it would be necessary to identify 

resources and skills. Resources include health care facilities, personnel, schools, 

clinics) and skills include social action and organizational change. 

The Saskatchewan Heart Health Program made use of peer leaders to diffuse 

cardiovascular disease knowledge to the community. There were two demonstration 

projects, one in urban Regina and the other in the Coteau Hills area of rural 

Saskatchewan between 1993 and 1996. The main focus of the projects was on 

building heart health partnerships, developing effective strategies to help initiate 

change, diffusing knowledge and skills and advocating public policy in the areas of 

smoking, nutrition and fitness. 

2.1 0.1. Regina Heart Healthy Partners 

The goals of the Regina Heart Healthy Partners were to reduce the prevalence 

of risk factors of cardiovascular disease and to reduce mortality and morbidity due to 

cardiovascular disease by helping individuals develop knowledge, attitudes and 
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responsibility for a positive healthy lifestyle and to foster a healthy social and physical 

environment (Saskatchewan Heart Health Program, 1997). 

The various activities included: 

1. School programs conducted by cardiovascular nurses in order to increase the 

awareness and knowledge of elementary school children regarding heart disease and 

risk behaviors. 

2. Workplace projects where a heart health promotion manual called "Heart Health 

goes to work" was developed for employees in small businesses with limited 

resources for wellness promotion. The manual provided simple menus, inexpensive 

activities in the field of nutrition, physical activities, smoking cessation and stress 

management 

3. An after school body image nutrition program called "On the Move" was initiated 

in the Fall of 1994 for 10-14 year old girls from lower socio-economic class to make 

physical activities more available to girls and to reduce the barriers of the availability 

and accessibility of physical activities to girls 

4. Increasing public awareness by conducting exhibitions in malls, presenting 

programs on television and having a mascot "Thumper" participate in community 

events. 

2.10.2. Coteau Hills Heart Health Coalition 

The goals of the Coteau Hills Heart Health Coalition (CHHHC) were to 

reduce premature death and disability from cardiovascular disease and to reduce the 

prevalence of risk factors for cardiovascular disease. The aim was to enhance the 
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health and well-being of people between 16 to 60 years of age and to provide role 

models of healthy eating for the young population (Saskatchewan Heart Health 

Program, 1997). 

CHHHC projects that were implemented were the Physical Activity Initiatives 

and the Community Nutrition Advocate Program. The Physical Activity Initiatives 

were launched first in February 1994 and the Community Nutrition Advocate 

Program in January 1995. 

The main aim of the Physical Activity Initiatives was to increase leisure time 

physical activities among rural adults (Saskatchewan Heart Health Program, 1997). 

This was the result of the evidence obtained from surveys that 60% of rural men aged 

45-54 years were overweight compared to 45% of urban men (Chan et al., 1995). 

Furthermore, in Saskatchewan, rural men and women were less physically active than 

their urban counterparts. This was particularly true among the middle-aged men. It 

was also reported that only 33% of the rural population were active as compared to 

40% of urban population (Reeder et al., 1994). Therefore, based on this evidence the 

CHHHC took the initiative of offering physical activity programs in order to increase 

leisure time physical activity (Saskatchewan Heart Health Program, 1997). 

Physical activity initiatives were offered in Beechy, Demaine, Lucky Lake and 

Macrorie. The main goal was to increase leisure time physical activity among adults. 

Three volunteers from the community were recruited to undergo fitness training 

certification. The fitness instructors were financially supported in their training. 
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Organised fitness classes were offered in each of the five communities for a 

period of six to eight weeks with two sessions per week. Classes were offered to the 

community in schools and rinks. Fees were charged to achieve cost recovery. Each 

session included warm-up, cardiovascular activities, muscular strength, endurance 

activities and cool down program. Specific cardiovascular activities varied from 

community to community. For example, some groups preferred to have low-impact 

aerobics while others chose walking while others chose a combination of the two. 

Supplemental information related to healthy nutrition and lifestyle were also provided. 

Encouragement was given by recognising those who regularly participated in physical 

activities in the form of CHHC certification and publishing their names in the CHHC 

newsletters. 

Overall, about hundred individuals in the age group 35-55 years participated 

in the physical activity classes. The participants were mostly females. In an informal 

discussion the instructors found that the males preferred golf, weight training and 

games. This appeared to be beyond the scope of the CHHC program. 

In a telephonic interview of twenty persons conducted by the CHHC 

evaluators, it was reported that the fitness classes appeared to have increased the 

awareness of health issues. There appeared to be an increased awareness of nutrition 

and eating habits and the need to exercise. They reported that the program was 

beneficial as it increased stamina and felt more active. There appeared to be a rippling 

effect. One participant said that after participating in the initiative she and her family 

went for regular walks. Also one individual purchased a exercise bicycle for his 
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individual use. The fitness instructors also reported that there was a greater 

awareness of the importance of physical activity in the community. Also, they 

reported an increase in the number of people who walked in the community. 

The goals of the Community Nutrition Advocate Program, a component of 

the CHilliC, was to develop a nutrition based program based on a peer teaching 

model to advocate for positive individual and community changes. The objectives 

were to train community nutrition advocates to make use of the information and skills 

, learned in the workshops to educate the community and to report better availability of 

lower-fat foods in restaurants, grocery stores, rinks, schools and at large community 

functions (Saskatchewan Heart Health Program, 1997). 

Ten persons selected from the community were trained as community 

nutrition advocates (CNAs) through workshops that were initiated in January 1995. 

The training workshops focused on enhancing knowledge and skills of cardiovascular 

disease as related to nutrition and advocacy for improving the availability of low-fat 

food choices in the region. The topics covered included nutrition for heart health, 

nutrition labeling, recipe modification, healthy restaurant food choices and healthy 

body weights. Most of the activities of the CNAs took place between January 1995 

to late April 1995. The CNAs worked with individuals and with groups. Activities 

included presentations to community groups like weight control groups (TOPS -

Take off pounds sensibly) and fitness groups and participation in community activities 

like school health fairs and trade shows. 'Advocacy' activities focused on stocking of 
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low-fat food products in the stores and advocating for heart healthy food choices in 

restaurants, rinks and canteens. 

An evaluation of the program impact through semi-structured interviews of 

the CNAs showed individual attitudinal and behavioral changes and changes in 

existing community facilities (Saskatchewan Heart Health Program, 1997). Three 

CNAs reported personal changes made, like recipe adaptations and loss of weight. 

Such reported behavior changes are important factors since the CNAs can serve as 

role models to the community. Six months was not sufficient to see major 

environmental changes in grocery stores. Almost all CNAs noted some changes in 

local restaurants like having a heart healthy menu, easy availability of lower fat milk, 

provision of salads in rinks during tournaments and availability of fresh fruits. An 

increase in the number of walkers in the community was reported. Visibility of CNAP 

within the community was a challenge mentioned by the CNAs. Half of the CNAs 

felt that the CNAs were more readily accessible to the people than the nutrition 

professional. However, they were not readily accepted by the community as people 

still felt that the nutrition professional was the expert. Another challenge faced was 

that the limited success achieved in getting rural males to participate in the 

Saskatchewan Heart Health Program. Obviously, their priorities are different and 

initiatives undertaken to target this group were not adequate (Saskatchewan Heart 

Health Program, 1997). In the present climate of economic constraint and health 

reform, provision of continuing education for personnel and volunteers to keep this 

program ongoing is another challenge that has to be addressed (Saskatchewan Heart 
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Health Program, 1997). Motivating and maintaining behavior changes is another 

major challenge. Also, it appears that low-income group continue to be at risk. 

Therefore, to reduce health inequities, considerable work needs to be done in this 

direction (Moore, 1994). 

It is difficult to estimate how many were reached by the program. But it is 

expected that each person would go back and influence her or his family, friends and 

neighbors. This is the basis of most community intervention programs in recent times. 

The main goals of such programs are to enhance personal and collective well-being by 

linking behavioral strategies of health promotion with efforts to strengthen 

environmental supports within a community (Stokols, 1996). This is called a social 

ecological approach. It also provides a theoretical framework to better understand 

the dynamic relationship between individuals, groups and the social environment 

(Stokols, 1996). 

The present study concentrates on the nutrition component of the CNAP 

whose main goal was to advocate for positive individual and community changes. 

The community nutrition advocates were trained to educate the community and to 

report better availability of lower-fat foods in the community (Saskatchewan Heart 

Health Program, 1997). The present study attempts to examine the effectiveness of 

the intervention program in bringing about dietary changes in the Coteau Hills region. 



CHAPTER 3 

METHODS 

This study is a component of the Heart Health Intervention Evaluation 

project (IDIIE), focusing on the rural intervention and control areas. Dietary intakes 

were assessed at the start of the program and after three years of intervention to 

determine any changes in nutrient intakes and dietary behaviors as a result of the 

intervention program. A non-intervention area was also assessed on each occasion 

to provide control information. 

3.1. ·BRIEF OVERVIEW OF PROTOCOL FOR OVERALL HEART 

HEALTH INTERVENTION EVALUATION PROJECT (HHIE) 

The primary goal of IDIIE, a project funded by the Health Services 

Utilization and Research Commission, was to assess the effectiveness, in terms of 

diet, of intervention programs in two regions in Saskatchewan, one urban and one 

rural, to reduce the risk for heart disease. The intervention programs encouraged the 

communities to adopt healthy lifestyles which would help to reduce the risk for heart 

disease. Dietary intakes at the start of the program and after two to three .years we~e 

assessed to detennine changes in nutrient intakes and dietary knowledge and 

38 
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attitudes as a result of the intervention programs. Two non-intervention 

communities were similarly assessed to provide control data. 

The intervention region was the Coteau Hills area and the control area the 

rural areas around Saskatoon, Census District 11 (CD 11). According to a Statistics 

Canada protocol, subjects were randomly selected from the Health Insurance 

Registration File (HIRF) of Saskatchewan Health. The protocol included both sexes 

in the following age groups: 18-24, 25-34, 35-44, 45-54 and 55-74 years. Dietary 

information was collected by a "mail-out/mail-back" procedure using a three day 

food diary and questionnaire. Reminder letters were sent out to improve the 

response rates. 

Each respondent kept a diary for two weekdays and one weekend day 

(Sunday, Monday and Tuesday or Thursday, Friday and Saturday) making up three 

days. The subjects were randomly allotted the days of the week so that the choice 

of the days was not subject determined. A questionnaire assessed the dietary 

behavior and attitudes of subjects. The first phase of the project was carried out 

between December 1992 to March 1993. An introductory letter giving details of the 

project was mailed out to all the subjects followed by a second mailing of a food 

diary. A proper procedure for the opening and filing of diaries returned back by the 

respondents was followed. A contact form for each subject was maintained. The 

date on which the diary was returned was recorded on the contact form for each 

subject. The following actions were taken for filing of the records: 

-it was ensured that the subject number was entered in the specific boxes on the diary 
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- the demographic information section was separated from the food record and was 

stored in a binder in subject number order. These were stored in a safe place to 

maintain confidentiality. 

- food records were similarly stored in separate binders. Each subject was separated 

by dividers labelled with the subject number. 

Questionnaires assessing food knowledge and attitudes were mailed out to 

those who returned the food record diary. The questionnaire was sent out with a 

Thank You letter if the individual had returned the completed food diary. 

The second assessment was carried out between December 1994 to March 

1995 in Regina and Saskatoon. As the Coteau Hills Nutrition Advocacy Program 

was in the process of being initiated in the Coteau Hills in January 199 5, it was 

decided to carry out the second phase at a later date for the regions of Coteau Hills 

and Census District 11. Food diaries and questionnaires were sent out to 

respondents ofthe first phase in October 1995 to January 1996. Similar procedures 

as the initial mailouts were followed. Only food records were analyzed for this 

study. Analysis of questionnaires was not done and will be done at a later date and 

included elsewhere. 

The author was involved in data collection for the second phase alone. Only 

food diaries of those subjects who responded during both the phases were used for 

analysis for the present study. 
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3.2. STUDY AREAS 

Coteau Hills, a rural area with a population of less than 5000, was the 

intervention area. The communities were Lucky Lake (population - 364), Beechy 

(population- 272), Birsay (population- 59) and Macrorie (population- 134). These 

communities lie approximately 150 km to the south west of Saskatoon. 

Census District 11 (CD 11), a rural area around Saskatoon, was the control 

area. It comprises a number of communities at varying distances from Saskatoon -

Martensville is about 12 km from Saskatoon while Lanigan is about 84 kms from 

Saskatoon. The following areas are included in Census District 11 (with the 

population given in brackets): Martensville (3568), Dalmeny (1534), Langham 

(1219), Warman (3099), Davidson (1105), Drake (260), Dundum (563), Lanigan 

(1482), Allan (729), Plunkett (90), Viscount (312), Colonsay (478), Outlook (2227), 

Dalmeny (1534), Watrous (1895), Govan (335) and Lorebum (408). 

Census District 11 was the control area where no intervention program was 

conducted. Dietary intake was assessed at the start of the study in 1992-93 and 

again at the end of the study in 1995-96. Data so obtained was compared with that 

obtained from the intervention area, namely the Coteau Hills. 

3.3. SUBJECTS 

According to a Statistics Canada protocol, participants of both sexes, aged 

18-74 years were randomly selected as a probability sample from the Saskatchewan 

Health Insurance Registration File (HIRF), based on an assumption of 60% response 

rate and 25% out-of-datedness of the provincial registers. The sample was 
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subdivided by sex and by the following age groups: 18-24, 25-34, 35-44, 45-54, 55-

64 and 65-7 4 years. 

The sample was also randomised for the day of the week (Thursday, Friday 

and Saturday or Sunday, Monday and Tuesday) so that the choice of weekday vs 

weekend day for dietary assessment was not subject determined. 

The study was conducted in two phases. The first phase was conducted 

between December 1992 to March 1993 and the second phase in the rural areas was 

conducted between November 1995 to January 1996. Only those who completed 

both phases were included in this examination of the data. Analyses of the nutrient 

intakes for the respondents of the first phase who did not respond in the second 

phase and for respondents in the other two regions was not done for the present 

study and will be done at a later date and included elsewhere. 

3.4 DATA COLLECTION PROCEDURE 

Information on the eating habits of the subjects in the two communities was 

collected by a "mail-out/ mail-back" procedure using a three day food diary. 

Respondents of the first phase were contacted by letter to participate in the study for 

the second phase and requesting them to complete a three day food diary. Reminder 

letters were sent to improve the response rates. 

3.4 .. 1. DEMOGRAPIDCS 

The first section of the food dairy record booklet consisted of a short 

questionnaire and the second section was the food record (Appendix 1). The 

questionnaire included the demographic section and provided information on age, 
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sex, height, weight, smoking habits, vitamin and mineral supplements taken, disease 

conditions, food habits and smoking history. Information on age, sex, height and 

weight were utilised for the present study. Self-reported height and weight were 

used to calculate the body mass index. 

3.4.2. 3-DAYFOOD RECORD 

Each subject was asked to keep a record, at the time of consumption, of all 

food and beverages, for a three day period. This was done for two weekdays and 

one weekend day, so that weekend and weekdays are represented to account for day

of-the week effects on food and nutrient intakes. Detailed description of all foods 

and their method of preparation were requested, for example, the type of milk 

consumed (i.e., homo, 2%, 1% or skim). The subject was asked to keep counts of 

food items like bread and eggs and to estimate food portion sizes using household 

measures like cups, tablespoons and teaspoons (i.e. half-cup of cooked white rice). 

Subjects were encouraged to give recipes for home-made dishes. An example of a 

recipe was provided at the beginning of the diary. Detailed instructions on listing of 

raw ingredients, amount of each ingredient, method of cooking (boiled, baked, fried) 

and the total number of servings that the recipe made were provided. Subjects were 

asked to report the number of servings consumed. 

3.5 NUTRITIONAL ANALYSIS 

Nutrient intake was analyzed using the NUTS program and Fibrefind. 

3.5.1 NUTS PROGRAM: Nutrient composition was assessed using the NUTS 

(Nutritional Assessment Systems) Program (Quilchena Consulting Limited, 
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Vancouver). This program uses the 1988 Canadian Nutrient File and imputes 

missing values; that is, if the nutrient content of a food is unknown, then a similar 

food has been inserted. This is necessary to ensure that all nutrients consumed are 

accounted for. The NUTS nutrient table contains a set of foods with an extensive 

and complete set of nutrient values. There is a wide range of food items 

(approximately 600), which includes nearly 300 foods in common use and which also 

includes vegetarian foods, ingredients including herbs and spices, ethnic foods and 

fast foods. The nutrient set includes 12 basic nutrients, 13 vitamins and 14 minerals 

(Appendix 2). 

3. 5.2 FffiREFIND A separate computer based program was developed by the 

Division of Nutrition and Dietetics, University of Saskatchewan, for giving 

information on the dietary fibre content of the food. Fibrefind uses the Englyst 

procedure in determining fibre as non-starch polysaccharide (NSP) which is a reliable 

and scientifically appropriate method for the assessment of dietary fibre (Englyst and 

Cummings, 1990). This is not the method available in NUTS which reports fibre in 

terms of total dietary fibre and includes a variety of methods. These values are more 

variable and less accurate than NSP and are more difficult to use for recipes. 

Fibrefind gives information on the soluble, insoluble and total non-starch 

polysaccharide content of the diet (Appendix 3). 
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3.6. DIETARY ANALYSIS PROCEDURE 

The subjects were asked to keep a record of food intakes for a three day 

period in the food diary. These were then copied on to a diet record form for each 

day. A separate line was used for each food entry. These were then coded using the 

NUTS coding manual. They were then entered in the NUTS program. The report 

gave print outs of daily nutrient intake with the food list and period nutrient intake 

(average of three days of intake). 

Foods were coded using the NUTS codes. For certain foods not listed in the 

NUTS, a similar food item was used. When recipes were provided, foods were 

coded based on the amounts specified. For certain foods not present in the NUTS 

program, recipes from standard sources were used. Recipes for a number of food 

items have been compiled in the Division of Nutrition and Dietetics and these were 

also utilised. In cases where food portion sizes were not described, portion sizes 

were assumed (Appendix 4). This could result in over- or under- estimation of 

nutrient intake. Some variation may also be introduced by the substitution of foods. 

It has however been demonstrated that errors due to the use of estimation of portion 

sizes and substitutions are small. Also, substitution and estimation of portion sizes 

were consistent for the two evaluation periods (1992-93 and 1995-96). 

Nutrients provided in the NUTS program are energy (kcal), protein (g), 

carbohydrate (g), fat (g), Vitamin A (IU), Vitamin E (mg), Vitamin C (mg) and 

soluble, insoluble and total NSP (g). 
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Percentage energy from protein, carbohydrate, fat and alcohol was calculated 

as follows: 

Protein(% energy)= protein (g) x 4 I energy (kcal) X 100; Carbohydrate(% energy) 

=carbohydrate (g) x 4 I energy (kcal) X 100; Fat(% energy)= fat x 9 I energy (kcal) 

X 100; Alcohol(% energy)= alcohol (g) x 7 I energy (kcal) X 100. 

Fat in terms of saturated (g), polyunsaturated (g) and monounsaturated fat 

(g) was also analyzed. The NUTS printout gives fat in terms of total fat (g), 

saturated fat (g), unsaturated fat (g), other polyunsaturated fat (g) and linoleic acid 

(g). Linoleic acid and other polyunsaturated fat were totalled to give 

polyunsaturated fat (g). Monounsaturated fat was derived by subtracting 

polyunsaturated fat from unsaturated fat. 

Vitamin A reported in international units (IU) by NUTS was converted to 

retinol equivalents (RE) at the ratio of 5 IU to 1 RE based on the assumption of a 

mixed diet (Whitney and Rolfes, 1993) (Appendix 5). 

The above nutrients were documented as these have been identified as having 

a relationship to heart disease. The Nutrition Recommendations published by Health 

and Welfare Canada in 1990 suggested a reduction in fat to 30% of total energy and 

an increase in carbohydrate to 55% of total energy. Nutrient intakes in 1992-1993 

and 1995-1996 in Coteau Hills and Census District 11 were compared with the 

dietary recommendations (Health and Welfare Canada, 1990) to see how adequately 

the regions meet these. 
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Body Mass Index (BMI) was calculated from the self-reported height and 

weight given by the subjects in the demographic section of the food record using the 

formula weight (kg) I height (m2 
). 

3.7. STATISTICAL ANALYSIS 

For the purpose of this investigation, the data was stratified into 3 age groups 

(18-34 years, 35-54 years and 55-74 years) for males and females separately. Results 

are expressed as Mean ± Standard Deviation. 

Data was analyzed using the Minitab Program (Minitab for Windows, 

Release 11; 1996). There are two steps involved in analyzing the effectiveness of the 

community intervention program. 

(1). For both areas, average intakes of each of the nutrients were assessed in 1992-

1993 and again in 1995-1996. Differences in the intake of each of the nutrients 

between 1992-1993 and 1995-1996 was calculated. A paired t-test was performed 

to see if there were significant changes between the two time periods. 

(2). Differences between the two regions after three years were then compared by 

performing an independent t-test. 

In short, within and between region comparisons were made. Also, the two 

regions were compared in 1992-93 to assess if there were differences in nutrient 

intakes between the two regions at the start of the program. 

The test of significance is reported at p ~ 0. 05. 

It is generally assumed that the observations come from a normal distribution. 

To test for normality, the Kolmogorov-Smimov test for normality was performed. 
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All nutrients for all age and sex groups were analysed for normal distributions. For 

some variables which were not normally distributed, log transformation was 

performed. The transformed data was then used to test for significance. Most were 

transformed into normal distribution. For those variables that were non-normal, a 

non-parametric test, namely, the Mann-Whitney U-test was performed to test for 

significance. 

Overall, for the 90 subjects in CD 11, vitamin C and carbohydrate (g) in 1992 

were found to be non-normal. The non-parametric test showed similar results to the 

t-test. In the Coteau Hills, polyunsaturated fat (%) was found to be non-normal in 

1995. However, the value in 1992 was found to be normal. The Mann-Whitney U

test did not show any significant difference between 1992-93 and 1995-96. In 

Coteau Hills, polyunsaturated fat (%) in 1992 and polyunsaturated fat and vitamin C 

intake in 1995 were found to be non-normal. The Mann-Whitney U-test did not 

show any significant differences between 1992-93 and 1995-96. 

For the 18-34 year old females in CD 11, vitamin C and saturated fat (%) 

were found to be non-normal in 1995-96. In the Coteau Hills, carbohydrate (%) and 

saturated fat(%) were found to be non-normal. 

For the 35-54 year old subjects from CD 11, vitamin C intake was found to 

be non-normal in 1995-96 and for the Coteau Hills subjects, cholesterol and 

polyunsaturated fat(%) were found to be non-normal. For males, carbohydrate(%) 

in 1992 and vitamin C and polyunsaturated fat(%) in 1995-96 were found to be non

normal. 
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found to be non-normal. The Mann-Whitney U-test showed no significant changes 

between 1992-93 and 1995-96. 

The t-test lends itself due to its simplicity. It is useful when comparing two 

means. However, as multiple t-tests were performed in the present study, one 

concern would be regarding the increased likelihood of getting false positive results. 

ANOV A which tests more than two means at once could be used with interaction as 

the statistic of interest. To substantiate the results obtained through the use of 

multiple t-tests, ANOV A was done for one variable as an example, namely, energy. 

Bonferroni Procedure (Wassertheil-Smoller, 1995) was also used to handle 

the problem of multiple comparisons. This was applied to the analysis of changes 

seen in the two regions over the three year time interval. When using Bonferroni 

correction, for example, in evaluating changes in average daily nutrient intakes for 

the males and females of the three age groups, the calculated p-values in the tables 

should be multiplied by 6 and compared with the required p-value of0.05. The text 

in the Results section is provided without and with the Bonferroni corrections. 



CHAPTER4 

RESULTS 

Coteau Hills was the intervention area and CD 11 was the control area. 

Dietary intakes were assessed in 1992-1993 and again in 1995-1996 by means of a 

three day food record. Dietary intakes in terms of energy, protein, fat and 

carbohydrate (all in grams and per cent energy), vitamins and NSP were assessed to 

see the effect of the intervention program in bringing about dietary changes. 

The results described are focussed on: 

l. Response rate, in order to evaluate its effect on results 

2. Major nutrient intakes in 1992-1993 and 1995-1996 and comparisons of these 

with the· dietary recommendations 

3. · Changes in nutrient intakes between 1992-1993 and 1995-96 and comparisons 

within and between regions 

N_titrient intakes were studied for both sexes in the 18-34, 35-54 and 55-74 

years age groups in each reg~on. 

4.1. RESPONSE RATE 

An overall picture of the response rate for the HHIE project in the second 

phase as compare~ to the first phase is presented in Table 4.1.1. This helps to asse~s 

the repr~sentativeriess of the sample. 
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Table 4.1.2. gives the possible reasons for the non-response in the two 

regions for the second phase. 

20.8% of those initially contacted to participate in the study in CD 11 

participated in both phases of the study. The corresponding figure was 16.7% for 

Coteau Hills. This raises serious doubts about the validity of the results (Hennekens 

and Buring, 1987). Selective response bias could occur with respect to age, gender 

and other demographic variables. 

4.2. SUBJECT DISTRIBUTUION 

Table 4.2 gives the breakdown of subjects who responded in both phases of 

the project. Due to low response rates in certain age groups, the age groups were 

recategorised into 18-34 years, 35-54 years and 55-74 years for the present study. 

This distribution by age shows that there were more subjects in the older age groups 

in both the Coteau Hills and Census District 11. Also, there were more females than 

males in both study areas (61% versus 39% in CD 11 and 70% versus 30% in the 

Coteau Hills). 

4.3. COMPARISON OF MAJOR NUTRIENT INTAKES IN 1992-1993 AND 

1995-1996 WITH DIETARY RECOMMENDATIONS 

A comparison of the mean daily intakes of total energy, protein (% energy), 

fat(% energy), saturated fat(% energy) and carbohydrate(% energy) with the dietary 



REGION SAMPLE 
SIZE 

CENSUS 432 
DISTRICT 1 I 
COTEAU 360 
HILLS 
SASKATOON 864 
REGINA 864 

REASON 
Returned Mail 
No Response 
Refusal 
Moved Elsewhere 
Going Away 
Total 

TABLE 4.1. 1 

RESPONSE RATE 

#RESPONDED %WHO #RESPONDED %OF FIRST 
FIRST PHASE RESPONDED SECOND PHASE PHASE 

IN FIRST PHASE RESPONDERS 
WHO 
COMPLETED 
SECOND PHASE 

178 41.2 90 53.5 

124 34.4 60 47.3 

231 26.7 140 60.6 
264 30.6 137 51.8 

TABLE4.1.2 

REASONS FOR NON-RESPONSE TO SECOND PHASE 

CENSUS DISTRICT II COTEAU HILLS 
20 11 
65 47 
2 3 
I 2 

- 1 
88 64 

%WHO 
COMPLETED 
BOTH PHASES 

20.8 

I6.7 

16.2 
15.8 

I 

Vl 
N 



53 

TABLE4.2 

SUBJECT DISTRIBUTION 

Age (y) Sex Census % of total Coteau %of total 
District respondents Hills respondents 
11 in CD 11 in (n) in Coteau 
(n) both periods Hills in both 

periods 

18-34 MALES 5 5.6 3 5.0 

FEMALES 13 14.4 8 13.3 

TOTAL 18 20.0 11 18.3 

35-54 MALES 9 10.0 5 8.3 

FEMALES 20 22.2 14 23.3 

TOTAL 29 32.2 19 31.7 

55-74 MALES 21 23.3 10 16.7 

FEMALES 22 24.4 20 33.3 

TOTAL 43 47.8 30 50.0 

ALL AGES TOTAL 90 100.0 60 100.0 

MALES TOTAL 35 38.9 18 30.0 

FEMALES TOTAL 55 61.0 42 70.0 
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recommendations made by the Canadian Scientific Review Committee (Health 

Canada, I990) is shown in Table 4.3.I (for males) and Table 4.3.2 (for females). 

4.3.1. FAT 

The Scientific Review Committee recommends that the fat content of the diet 

be reduced to 30% of total energy and the intake of saturated fat should not exceed 

1 Oo/o of total energy. 

Average fat intake for males in CD II in 1992-I993 ranged between 35% of 

total energy for the I8-34 y~ars age group to 39% of total energy for the 35-54 years 

age group. In I995-96, the average fat intake ranged between 33% for the 18-34 

years age group to 40% of total energy for the 35-54 years age group. In the Coteau 

Hills, in 1992-1993, the average fat intake for males ranged between 36% for the 55-

74 years age group to 39% of total energy for the 35-54 years age group, while in 

1995-I996, the intake for males ranged between 30% for the 18-34 years age group 

to 39% of total energy for the 35-54 years age group . Hence for all periods and in 

both locations, males aged 35-54 years tended to have the highest fat intake. 

Average fat intakes for females in CD 1I in 1992-1993 ranged between 35% 

of total energy. for the 55-74 years age group to 38% of total energy for the 18-34 

years age group. In 1995-1996, average fat intake ranged between 34% for the 55-74 

years age group to 38% of total energy for the I8-34 years age group. For the Coteau 
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TABLE4.3.1. 
COMPARIS0N OF MEAN DAILY INT A~ES FOR MALES IN 1992-93 & 1995-96 IN BOTH STUDY AREAS WITH 

DIETARY RECOMMENDATIONS (Mean± s:d.) 

Nutrients Age (y) Dietary Census District 11 Coteau Hills 
Recommendations 

1992-1993 1995-1996 1992-1993 1995-1996 
Protein (% energy) 18-34 13-15% 13.8 + 1.8 17.0 + 2.5 15.5 + 1.6 14.3 + 2.1 

35-54 14.0 + 3.8 14.4 + 3.3 12.8 + 1.6 15.0 + 2.7 
55-74 14.7 + 2.5 14.5 + 3.0 14.5 + 3.0 16.0 + 4.7 
All 14.4 + 2.8 14.8 + 3.1 14.2 + 2.6 15.4 + 3.8 

Carbohydrate(% energy) 18-34 >55% ,-/ 51.7 + 8.8 45.0 + 11.4 47.0 + 14.0 55.2 + 8.4 
35-54 46.6 + 7.6 43.5 + 5.4 47.0 + 9.9 45.3 + 2.4 
55-74 48.8 + 8.2 48.8 + 9.2 49.6 + 7.2 46.1 + 12.8 
All 48.7 + 8.0 46.9 + 8.8 48.5 + 8.7 47.4 + 10.4 

Fat (% energy) 18-34 <30% 35.4 + 8.5 33.2 + 5.7 36.8.+ 12.5 30.1 + 7.3 
35-54 38.6 + 3.6 39.7 + 6.7 38.9 + 7.9 38.6 + 2.0 
55-74 "35.8 + 6.1 36.6 + 6.7 35.6 +4.6 38.1 + 8.7 
All 36.3 + 5.8 36.9 + 6.7 36.7 + 6.8 36.9 + 7.5 

Saturated Fat (%energy) 18-34 <10o/o 13.6 + 3.3 13.6 + 2.1 15.9 +7.5 . 11.7 ± 3.8 
35-54 15.9 + 4.6 15.3 + 2.2 16.0 + 4.6 1St3 + 2.2 
55-74 13.6 + 3.4 14.4 + 3.4 13.9 + 1.7 15.2 + 4.7 
All 14.3 + 3.4 14.5 + 3.0 14.8 + 3.8 14.7+4.1 

- --- --- -- --~·-----

Vl 
Vl 



TABLE 4.3.2. 
COMPARISON OF MEAN DAILY INTAKES FOR FEMALES IN 1992-93 & 1995-96 IN BOTH. STUDY AREAS WITH 

DIETARY RECOMMENDATIONS (Mean± s.d.) 
Nutrients Age (y) Dietary Census District 11 Coteau Hi11s 

Recommendations 
1992-1993 1995-1996 1992-1993 1995-1996 

Protein (%energy) 18-34 13-15% 13.5 + 4.1 14.0 + 3.5 15.3 + 2.6 14.8 + 3.6 
35-54 15.6 + 3.6 16.2 + 3.6 15.0 + 2.5 14.9 + 3.8 
55-74 15.3 + 2.6 15.2 + 3.4 14.6 + 2.4 14.9 + 3.6 
All 15.0 + 3.4 15.3 + 3.5 14.8 + 2.4 14.9 + 3.6 

Carbohydrate(% energy) 18-34 >55% 49.2 +12.2 48.4 + 6.1 53.1 + 7.0 51.3 + 10.6 
35-54 49.6 + 8.8 50.7 + 8.6 49.6 + 9.3 51.0 + 9.0 I 

55-74 49.6 + 7.4 51.9 + 6.6 53.2 + 6.0 55.4 + 6.4 
All 49.5 + 9.0 50.6 + 7.3 52.0 + 7.0 53.0 + 8.0 

Fat (% energy) 18-34 <30% 37.5 +8.4 38.1 + 4.0 32.0 + 7.5 34.7 + 9.9 
35-54 35.7 + 7.6 34.3 + 9.0 36.1 + 6.5 35.8 + 8.5 
55-74 34.5 + 6.4 34.0 + 6.5 33.9 + 7.2 30.8 + 5.8 
All 35.7 + 7.3 35.1 +7.2 34.3 + 7.4 33.2 + 7.8 

Saturated Fat (%energy) 18-34 <10% 16.1 + 3.8 16.1 + 2.6 12.4+4.1 14.0 + 3.8 
35-54 15.9 + 4.6 15.3 + 2.2 16.0 + 4.6 15.3 + 2.2 
55-74 12.9 + 2.9 12.7 + 2.7 12.6 + 3.2 12.8 + 2.9 
All 14.1 + 3.7 13.4 + 3.6 12.7 + 3.5 13.2 + 3.3 ! 

---------------

Vl 

"' 
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Hills females, in 1992-1993, average fat intake as percent of total energy ranged 

between 32o/o of total energy for the 18-34 years age group to 36% of total energy for 

35-54 years age group and in 1995-1996, it ranged between 31% of total energy for 

55-74 years age group to 36% of total energy for the 35-54 years age group. Hence 

unlike males, the trend appeared to differ with age between CD 11 and Coteau Hills. 

Overall, the percent of individuals consuming 30% or more of total calories 

from fat was 85.9% and 81.9% in CD 11 for 1992-93 and 1995-96 respectively 

(Table 4.3.3.) The corresponding figures for the Coteau Hills were 74.7% and 72.8% 

respectively.· Overall, 69% and 66% of males in CD II in 1992-93 and.1995-96 had 

an average fat intake above 35% of total calories. The corresponding figures for the 

Coteau Hills males were 62% and 68% respectively. Nearly 89% of males in the 35-

54 years age group had an average fat intake above 35o/o of total calories during both 

time periods (Table 4.3.4). Overall, 59% and 57% of females in CD 11 in 1992-93 

and 1995-96 had an average fat intake above 35% of total calories and in Coteau 

Hills, 51 o/o in 1992-1993 and 57% in 1995-1996 had an average fat consumption 

above 35% of total calories (Table 4.3.5). 

For all subjects, in 1995-96, it appeared that only about 27% of individuals 

in Coteau Hills- and 18% in CD 11 were consuming less than 30o/o of total calories as 

fat, a larger percentage being above the recommended levels of fat intake. 



%OF 

TABLE4.3.3 

PERCENT OF INDIVIDUALS DERIVING .:S30% OR >30% OF TOTAL CALORIES FROM FAT IN 
· CENSUS DISTRICT II (CD II) AND COTEAU IDLLS 

CD 11 COTEAU HILLS 
CALORIES 

<30% 
>30% 

%OF 
CALORIES 

<30% 
>30%-
35% 

. I8-34 35-54 55-74 ALL I8-34 35-54 55-74 ALL 
92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95-
93 96 93 96 93 96 93 96 93 96 93 96 93 96 93 96 

I6.7 Il.I I0.3 20.7 16.3 23.3 I4.4 I8.3 36.7 27.3 15.8 21.1 23.3 33.3 25.2 27.I 
83.3 88.9 89.7 79.3 83.7 76.7 85.9 81.9 63.3 72.7 84.2 78.9 76.7 66.7 74.7 72.8 

----loooo--

TABLE 4.3.4 

PERCENT DISTRIBUTION OF THE PERCENT CALORIES DERIVED FROM TOTAL FAT FOR MALES IN 
CENSUS DISTRICT II (CD II) AND COTEAU IDLLS FOR 1992-1993 & 1995-1996 

CD 11 COTEAU HILLS 

18-34 35-54 55-74 ALL 18-34 35-54 55-74 ALL 
92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95-
93 96 93 96 93 96 93 96 93 96 93 96 93 96 93 96 

20.0 40.0 0.0 I1.1 14.3 19.1 11.4 23.4 33.3 66.7 20.0 0.0 IO.O 10.0 21.1 25.6 i 

20.0 0.0 11.1 0.0 28.6 33.3 19.9 11.1 0.0 0.0 0.0 0.0 50.0 20.0 16.7 6.7 
I 

I 

VI 
oc 



TABLE 4.3.5 

PERCENT DISTRIBUTION OF THE PERCENT CALORIES DERIVED FROM TOTAL FAT FOR FEMALES IN 
CENSUS DISTRICT 1 I (CD II) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

%OF CD 11 COTEAU HILLS 
CALORIES 

18-34 35-54 55-74 ALL 18-34 35-54 55-74 ALL 
. 92-· 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95-

93 96 93 96 93 96 93 96 93 96 93 96 93 96 93 96 

<30% 15.3 0.0 15.0. 25.0 18.2 27.2 16.2 17.4 37.5 12.5 14.3 28.6 18.2 27.2 23.3 22.8 
>30%- 30.8 23.1 20.0 30.0 22.7 22.7 24.5 25.3 25.0 25.0 28.6 14.3 22.7 22.7 25.4 20.7 
35% 
>35% 53.9 77.0 65.0 45.0 59.1 50.0 59.3 57.3 37.5 62.5 57.2 57.1 59.1 50.0 51.3 56.5 

TABLE4.3.6 

PERCENT OF INDIVIDUALS DERIVING ~10% OR >10% OF TOTAL CALORIES FROM SATURATED FAT IN . 
CENSUS DISTRICT 11 (CD II) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

%OF CD 11 COTEAU HILLS 
CALORIES I 

18-34 35-54 55-74 ALL 18-34 35-54 55-74 ALL 
92- 95- 92- 95~ 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95-
93 96 93 96 93 96 93 96 93 96 93 96 93 96 93 96 

< 10% s:6. 0.0 10.3 13.8 11.6 11.6 10.0 10.0 36.4 18.2 21.1 15.8 20.0 I3.3 23.3 15.0 
> 10% 94.4 100 89.7 86.2 88.4 88.4 90.0 90.0 63.6 81.8 78.9 84.2 80.0 86.7 76.7 85.0 

Vl 
\0 
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Mean saturated fat intake for the males of CD 11 ranged between 13% to 

16% of total energy in 1992-1993 while it was between 14% to 15% of total energy 

in 1995-1996. For the Coteau Hills males, average saturated fat intake varied 

between 14% to 16% of total energy in 1992-1993 while for the period 1995-1996, it 

ranged from 12% to 15% of total energy. Saturated fat intake for the females of CD 

11 and the Coteau Hills ranged between 13% to 16% of total energy in 1992-1993 

and 1995-1996. 90% of individuals in CD 11 derived more than 10% of total 

calories from saturated fat during both the time periods. The corresponding figures 

ranged between 77% to 85% for the Coteau Hills (Table 4.3.6). 

55-74 years males in Coteau Hills tended to consume less than 10 

percent of total calories as saturated fat. In CD II, the younger males tended to 

consume more than 10 percent of total calories as saturated fat (Table 4.3.7) Among 

females, the younger aged females of both regions, tended to consume more than 10 

per cent of toal calories as saturated fat (Table 4.3.8). 

To summarize, in both study periods, the average intakes of total fat and 

saturated fat as a percent of total energy were above the dietary guidelines for both 

males and females, and a high proportion of individuals exceeded this 

recommendation in both regions at both time periods. 



TABLE4.3.7 

PERCENT DISTRIBUTION OF THE PERCENT CALORIES DERIVED FROM SATURATED FAT FOR MALES IN 
CENSUS DISTRICT II (CD II) AND COTEAU HILLS FOR 1992-1993 & 1995- J 996. 

% OF CALORIES CD 11 COTEAU HILLS 
18-34 35-54 55-74 I8-34 35-54 55-74 

92.:.93 95-96 92-93 95-96 92 .. 93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 

< IO% 20.0 0.0 0.0 0.0 14.3 9.5 33.3 33.3 20.0 0.0 0.0 10.0 
>10%- 15% 20.0 60.0 33.3 44.4 61.9 52.4 0.0 33.3 20.0 40.0 60.0 50.0 
>15%- 20% 60.0 . 40.0" 66.6 55.6 14.3 33.3 33.3 33.3 40.0 60.0 40.0 30.0 
>20% 0.0 0.0 0.0 0.0 9.5 4.8 33.3 0.0 20.0 0.0 0.0 10.0 

TABLE 4.3.8 

PERCENT DISTRIBUTION OF THE PERCENT CALORIES DERIVED FROM SATURATED FAT FOR FEMALES IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

% OF CALORIES CD II COTEAU HILLS 

I8-34 35-54 55-74 I8-34 35-54 55-74 

92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 

< IO% 0.0 0.0 15.0 20.0 9.I '13'.6 37.5 I2.5 21.4 21.4 28.6 16.7 

>10%- 15% 53.8 15.4 45.0 55.0 68.2 59. I 50.0 50.0 57.1 . 50.0 50.0 59.5 

>I5%- 20% 30.8 84.6 35.0 25.0 22.7 27.3 12.5 37.5 14.2 28.6 14.2 28.6 

>20% 15.4 0.0 5.0 0.0 0.0 0.0 0.0 0.0 7.1 0.0 7.I 0.0 

0\ 
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4.3.2. CARBOHYDRATE 

The Scientific Review Committee (Health Canada, 1990) recommends that 

the carbohydrate in the diet be at least 55% of total energy. For CD 11 males the 

average carbohydrate intake in 1992-1993 ranged between 47% of total energy for 

35-54 years to 52% of total energy for 18-34 years. In 1995-1996, the average intake 

ranged between 44o/o of total energy for 35-54 years to 49% of total energy for 55-74 

years age group. Thus, on average, the dietary guidelines for carbohydrate were not 

met by CD 11 males in both time periods. In the Coteau Hills, in 1992-1993, the 

average carbohydrate intake was between 47% for the 18-34 and 35-54 years age 

groups to 50o/o of total energy for 55-74 years age group and in 1995-1996, the intake 

ranged between 45% for 35-54 years to 55% for 18-34 years. 

For the CDII females, average carbohydrate intake as percent of total energy 

ranged between 49% for the 18-34 years age to 50% for 35-54 years and 55-74 years 

age groups. In 1995-96, it ranged between 48o/o of total calories for 18-34 years age 

group to 52% for 55-74 years age group. For the Coteau Hills females, the average 

carbohydrate intake ranged between 50% of total calories for the 35-54 years to 53% 

of totaf calories for the 18-34 and 55-74 years age groups. In 1995-1996, the average 

carbohydrate intake was 55o/o of total energy for 55-74 years females and around 

51% for the other two age g~oups. In 1995-96, overall, 79% of individuals in CD II 

and 72o/o in the Coteau Hills were consuming less than 55% of total calories. as 

carbohydrate (Table 4.3.9.). In 1995-96, only 16.2% of males and 24% of females in 
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CD 11 and 25.6% males and 29.4% of females in· Coteau Hills were consuming more 

than 55% of total calories as carbohydrate (Table 4.3.10, Table 4.3.11). The trend 

towards consuming more than 55% of calories varied by age among males of CD11 

and Coteau Hills. For the females, this trend was apparent among the 35-54 and 55-

74 years age groups in CD 11 and the 35-54 years age group in Coteau Hills. Thus, 

35-54 years females in both regions. tended to have greater percentage of calories 

from carbohydrates. 

4.3.3. PROTEIN 

In 1992-93 and 1995-96, the average intake of protein ranged between 13% -

17% of total energy for the males of all age groups in both areas. For females, the 

average protein intake as percent of total energy ranged between 13% to 16% for 

both time periods in both regions. 

4.3.4. COMPARISON OF VITAMIN INTAKE WITH DIETARY 

RECOMMENDATIONS IN BOTH REGIONS FOR 1992-1993 AND 

1995-1996 

Table 4.3.12 compares intakes of Vitamins A (RE), C (mg) and E (mg) for 

both time periods in Census District 11 and Coteau Hills with the Recommended 

Nutrient Intake (RNI) (Health Canada, 1990). 



TABLE4.3.9 

PERCENT OF INDIVIDUALS DERIVING~ 55% OR> 55% OF TOTAL CALORIES FROM CARBOHYDRATE IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

%OF CD 11 COTEAU HILLS 
CALORIES 

18-34 35-54 55-74 ALL 18-34 35-54 55-74 ALL 
92- 95 .. 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95- 92- 95-
93 96 93 96 93 96 93 96 93 96 93 96 93 96 93 96 

<55% 66.7 83.3 86.2 72.8 79.1 69.8 77.3 78.6 72.7 81.8 78.9 73.7 60.0 70.0 70.5 72.1 
>55% 33.3 16.7. 13.8 17.2 20.9 30.2 22.7 21.4 27.3 18.2 21.1 26.3 40.0 30.0 29.5 27.9 

TABLE4.3.10 

PERCENT DISTRIBUTION OF THE PERCENT CALORIES DERIVED FROM CARBOHYDRATE FOR MALES IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

% OF CALORIES CD 11 COTEAU HILLS 
18-34 35-54 55-74 18-34 35-54 55-74 

92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 
<45% 20.0 40.0 22.2 55.6 28.6 38.1 33.3 0.0 40.0 60.0 20.0 30.0 
>45%- 50% 40.0 40.0 66.7 33.3 33.3 14.3 33.3 33.3 .40.0 40.0 40.0 40.0 
>50%- 55% 0.0 0.0 0.0 11.1 14.3 19.1 0.0 0.0 0.0 0.0 10.0 20.0 

>55% 40.0 20.0 1 L1 0.0 23.8 28.6 33.3 66.6 20.0 0.0 30.0 10.0 
---·---

~ 



TABLE 4.3.11 

PERCENT DISTRIBUTION OF THE PERCENT CALORIES DERIVED FROM CARBOHYDRATE FOR FEMALES IN 
CENSUS DISTRICT II (CD II) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

% OF CALORIES CD 11 COTEAU HILLS 
18-34 35-54 55-74 18-34 35-54 55-74 

92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 

<45% 30.8 46.2 30.0 20.0 22.7 9.1 12.5 12.5 35.7 35.7 10.0 5.0 
>45%- 50% 15.4 30.8 20.0 35.0 36.4 40.9 25.0 50.0 14.3 14.3 20.0 10.0 
>50% ... 55% 23.1 7.7 35.0 20.0 22.7 18.2 37.5 25.0 28.6 14.3 25.0 45.0 
>55% 30.8 15.4 15.0 25.0 18.2 31.8 25.0 12.5 21.4 35.7 45.0 40.0 

-- ---·---- -----

()'\ 
l.ll 
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TABLE 4.3.12. 

COMPARISON OF VITAMIN INTAKES WITH DIETARY 
RECOMMENDATIONS IN BOTH REGIONS FOR 1992-1993 AND 1995-1996 

(mean ± s.d.) 

Recomme- Census District 11 Coteau Hills 
ndations n=90 n= 60 

1992-93 1995-96 1992-93 1995-96 
Vitamin A 800-1000 1687 ±J761 1601 ± 1330 1749 ±)166 1881 ±1245 
(RE) 
Vitamin c 40 102.6 ± 69.5 87.6 ± 67.4 95.8±49.3 95.0 ± 56.2 
(mg) 
Vitamin E 8- 10 8.3 ± 5.1 7.8 ± 4.1 8.2± 3.9 7.4 ± 4.0 
(mg) 

When comparison was made on the percentage of individuals meeting at least 

two-thirds of RNI recommendations for Vitamin E, overall, 73% and 77% of CD 11 

subjects met the requirements in 1992-1993 and 1995-1996 respectively and the 

corresponding figures were 80% and 68% respectively for the Coteau Hills subjects. 

For CD 11 males 77% in 1992-1993 and 71% in 1995-1996 met the two-thirds RNI 

recommended levels while the corresponding figures for Coteau Hills males were 

89% in 1992-1993 and 61% in 1995-1996. For CD 11 females, 69% and 82% met 

the two-thirds· recommended level in 1992-1993 and 1995-1996 respectively while 

the corresponding figures for the Coteau Hills females were 7 6% and 71% 

respectively (Table 4.3.12.1). 
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VITAMINE 

<5mg 
5-8 mg 

, >8mg 

VITAMINC 

<40mg 
40-60 mg 
>60mg 

TABLE 4.3. 12.1 

PERCENT DISTRIBUTION OF VITAMIN E INTAKE IN 
CENSUS DISTRICT 1 I (CD I 1) AND COTEAU HILLS FOR 1992-1993 & 1995~1996. 

CD I 1 COTEAU HILLS 
ALL MALES FEMALES ALL MALES FEMALES 

92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 I 

27.8 22.2 22.9 28.6 30.9 18.1 20.0 31.7 11.1 38.8 23.8 28.6 
28.9 38.9 22.8 28.5 32. I 45 .. 4 38.3 31.7 38.9 33.3 38.1 30.8 

'43.3 38.9 54.3 42.9 36.4 36.4 41.7 36.7 50.0 27.7 38.1 40.5 

TABLE 4.3.12.2 

PERCENT DISTRIBUTION OF VITAMIN C TNT AKE IN 
CENSUS DISTRICT II (CD II) AND COTEAU HILLS FOR 1992-1993 & 1995-1996. 

CD II · COTEAU tllLLS 
ALL MALES FEMALES ALL I MALES FEMALES 

92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 92-93 95-96 

15.6 15.6 17.1 17.1 14.5 14.5 11.6 ·13.3 . 27.7 16.7 4.7 11.9 

16.7 18.9 14.2 25.7 18.2 14.5 16.7 11.7 II. I 16.6 19.0 9.5 

67.8 65.6 68.6 57.1 67.3 70.9 71.7 ' .75.0 61.1 66.7 76.2 78.6 
--· 

0\ 
-....) 
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Overall, 84% subjects in CD 11 met the RNI requirement for Vitamin C for 

both time periods. In the Coteau Hills, 88% and 87% met the requirement for 1992-

1993 and 1995-1996 respectively. For CD 11 males atleast 83o/o met the requirement 

for 1992-1993 and 1995-1996 respectively while 72% and 83% of the Coteau Hills 

males met the requirement respectively. For CD 11 females, nearly 85o/o met the 

requirement for both time periods w·hile the corresponding figures for the Coteau 

Hills females were 95% and 88% respectively (Table 4.3.12.2). 

Comparison of vitamin intakes for each of the age and sex groups in both 

regions for 1992-1993 and 1995-1996 is given in Appendix 6. 

4.4. COMPARISON OF CHANGES IN NUTRIENT INTAKES BETWEEN 

1992-93 AND 1995-96 WITHIN AND BETWEEN REGIONS 

Table 4.4.1 gives a summary of nutrient intakes of all subjects (mean± s.d) in 

Census District 11 and Coteau Hills for 1992-93 and 1995-96. 

Average energy intake for all subjects was significantly reduced from 1955 

kcalld in 1992-93 to 1736 kcal/d in 1995-96 in CD 11 (P.~O.O 1 ). This was due to a 

fall in absolute intake of (g) all three major nutrients, protein, from 71 g to 64 g/d 

(p.$;0.05), fat, from 78 to. 70g/d(p.$;0.05) and carbohydrate from 242 to 211 g/d 

(p.$;0.05). There were however no differences in the major nutrients as a percentage 

of energy. To estimate real_ changes in dietary intake, changes observed in protein, 

fat and carbohydrate intakes should be in terms of per cent energy. This is beca~se 

people consume different amounts of calories and consequently different amounts of 



TABLE 4.4.1 

. COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS IN CENSUS DISTRICT 11 
(CD 11) AND COTEAU HILLS BETWEEN 1992-1993 AND 1995-1996 (mean+ s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD 
n=90 n=60 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95196 

Energy (kcal) 1955 +.717 1736 + 519 -219 + 680** 1652 + 468 1689 + 558 37 + 428 0.01 ** 
Protein (g) 71 + 26 64 + 21 -7 + 27* 59+ 16 62 +22 3 + 19 0.02* 
Protein (%energy) 14.8 + 3.2 15.1 ± 3.5 0.3 + 3.3 14.6 ± 2.5 15.1+3.6 0.5 + 3.4 0.92 
Fat (g) 78 + 33 70 +26 -8 + 36* 65 + 26 65 +27 0+ 23 0.09 
Fat (% energy) 35.9 + 6.7 35.8+7.0 - 0.1 + 8.1 35.0 + 7.0 34.0 ± 8.0 - 1.0 ± 8.0 0.67 

11 

Carbohydrate (g) 242 + 101 211-+ 66 -31 + 93*** 209 + 60 217 ± 74 8±62 0.003** 

Carbohydrate (% ene~gy) 49.2 + 8.6 49.2 + 8.1 0.03 + 9.7 51.0 + 7.9 51.4 + 9.3 0.4 + 8.9 

BMI 26.9 ± 5.3 26.6 + 5.0 -·0.3 + 1.7 26.0 + 4.1 25.7 + 4.0 - 0.3 + 1.1 * 
*p ~ 0.05 ** p ~ 0.01 *** p ~ 0.001 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

0.77 
0.86 

0'1 
\0 
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TABLE4.4.2 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR SUBJECTS IN CENSUS DISTRICT II 
(CD II) AND COTEAU HILLS BETWEEN I992-I993 AND I995-I996 (mean_± s.d.) 

without 18-34 males 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD II vs 
n= 85 n= 57 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) I857 ± 608 I708 ± 5I2 - I49 ± 628* I647 ± 466 I659 ± 549 I2 ± 420 0.07 
Protein (g) 67±23 63 ±20 -4 ±26 59± I5 61 ±22 2 ± 19 0.07 
Protein (% energy) 14.8 ± 3.2 15.0±3.4 0.2 ± 3.2 I4.6 ± 2.5 15.1 ± 3.7 0.5 ± 3.5 0.61 
Fat (g) 75 ±29 69 ±27 -6 ± 33 65 ±26 64±28 -1 ±23 0.29 
Fat (% energy) 36.0 ± 6.7 35.9 ± 7.I -O.I±8.1 34.2 ± 7.6 34.6 ± 7.9 0.4 ± 7.6 0.8I 
Carbohydrate (g) 228 ± 86 209 ± 65 -19±8I* 209 ±58 212 ± 7I 3 ±58 0.06 
Carbohydrate(% energy) 49.0 ± 8.6 49.4 ± 7.9 0.4 ± 9.5 51.2 ± 7.6 51.2 ± 9.3 0.0 ± 8.5 0.80 

BMI 26.8 ± 5.4 26.6 ± 5.2 - 0.2 ± 1.8 26.0 ± 4.1 25.7 ± 4.0 0.3 ± 1.2* 0.92 

*p ~ 0.05 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

I 

~ 
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protein, fat and carbohydrate. To enable comparison, per cent of the different 

nutrients would be a preferable parameter. There was no change in the intake of 

energy or the major nutrients, either in g/d or as percentage energy for the Coteau 

Hills subjects. There was a small but significant reduction in body mass index (BMI) 

values from 26.0 to 25.7 for Coteau Hills subjects (p$0.05). 

When CD 11 and the Coteau Hills were compared for differences in nutrient 

intakes at the end of three years, a significant difference was found in mean energy 

intake, (- 219 vs + 37) (p,$0.0 1 ). There were significant changes in the mean intake of 

protein (g) (-7 vs +3) (p~0.02) and mean carbohydrate (g) (31 vs +8) (p~0.003). 

However, these changes were not observed for any of the major nutrients in terms of 

per cent energy. 

Agewise comparison of changes in nutrient intakes in CD 11 and Coteau 

Hills between 1992-93 and 1995-96 showed that major changes in nutrient intakes 

had occurred in the 18-34 year old subjects, particularly the males. It was decided to 

test if the differences persisted after these five subjects were removed. If there were 

no differences seen then these subjects could be considered as outliers and not used 

in further analyses. When . these subjects were removed significant reductions still 

persisted for energy and carbohydrate (g) intakes (Table 4.4.2). Therefore, it was 

decided to include them. 

Also, when CD 11 and the Coteau Hills were compared for differences. in 

nutrient intakes at the end of three years no significant difference was found for any 
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of the other nutrients suggesting that changes made in CD 11 were not significantly 

different from the changes made in the Coteau Hills. In other words, Coteau Hills 

was equal to CD 11 in terms of changes made at the end of three years. Again all the 

changes observed were only in terms of grams and not as a per cent energy. 

4.5. COMPARISON OF NUTRIENT INTAKES BETWEEN CD II AND 

COTEAU HILLS IN 1992-1993 

Table 4.5 gives the initial nutrient intake values for males and females of 

CD 11 and Coteau Hills to better enable us to understand if the. two regions differed 

significantly at the start of the intervention program. As there were more females 

~ 

than males in both study regions, analysis for differences in nutrient intakes between 

the two regions at the start of the study was done separately for males and females. 

For males of both CD 11 and Coteau Hills, there were no significant 

differences in the intakes of protein, fat and carbohydrate as percentage of energy at 

the start of the study. For females, Coteau Hills subjects had significantly lower 

intakes of total energy ( 1531 kcal/d vs I774 kcal/d), protein (56g vs 64g) and fat 

(59g vs 71g) as compared to CD II subjects. However, there were no differences 

between the regions for fat, protein or carbohydrate as percent of energy. 

4.6. GENDER WISE COMPARISON OF NUTRIENT INTAKES 

4.6.1. Comparison of nutrient intakes for males 

Significant reductions in the intake of energy from 2238 kcalld to 1949 kcal/d 

(p~0.05) and carb9hydrate from 272g to 225g (p~0.05) were observed for the male 



TABLE 4.5 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKES BETWEEN CENSUS DISTRICT 11 
(CD 11) AND ·cOTEAU HILLS IN 1992-1993 

NUTRIENTS MALES FEMALES 
CD II COTEAU p-value CD II COTEAU p-
n= 35 HILLS n= 55 HILLS value 

n = 18 n=42 
Energy (kcal) 2238 + 875 I933 + 588 O.I4 1774 + 530 153I + 350 0.01 ** 
Protein (g) 80 + 35 66 + 17 . 0.06 64 + 17 56+ 14 0.01 ** 
Protein (% energy) I4.4 + 2.8 I4.2 + 2.6 0.80 I5.0+3.4 I4.8 + 2.4 0.82 I 

Fat g) 91 +40 79 + 30 0.25 7I + 25 59+ 2I 0.01 ** 
Fat {% energy) 36.3 + 5.8 36.7 + 6.8 0.84 35.7 + 7.3 34.3 + 7.4 0.36 
Carbohydrate (g) 272 + 1I4 234 + 76 0.16 222 + 87 198 + 48 0.08 
Carbohydrate 48.7 ± 8.0 48.5 ± 8.7 0.91 49.5 ± 9.0 52.0 ± 7.0 0.13 
(%energy) 

--- ~-

*p<0.05 **p<O.Ol 
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TABLE 4.6 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKES FOR MALE SUBJECTS IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU.HILLSBETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS .CD 11 
n= 35 n = 18 vsCH 

1992-1993 1995-1996 92/93- 95/96 1992-1993 1995-1996 92/93- 95/96 92/93-
95/96 

Energy (kcal) 2238 + 875 1949 + 561 -289 + 868* 1933 + 588 2092 + 672 159+518 0.02* 
Protein (g) 80 + 35 72 +25 -8 + 36 66 + 17 77+ 22 11 + 19 0.02* 
Protein (% energy) 14.4 + 2.8 14.8+3.1 0.4 + 3.1 14.2 + 2.6 I5.4 + 3.8 1.2 + 3.4 0.40 
Fat (g) 9I +40 80 +28 - II + 47 79 + 30 85 + 32 5 +24 0.1I 
Fat (% energy) 36.3 + 5.8 36.9 + 6.7 0.6 + 8.4 36.7 + 6.8 36.9 + 7.5 0.2 + 8.9 0.88 
Carbohydrate (g) 272 + 114 225 + 69 -47 + 106* 234 + 76 255 + 94 21 + 86 0.02* 
Carbohydrate 48.7 ± 8 46.9 ± 8.8 -1.8±10 48.5 ± 8.7 47.4 ± 10.4 - 1.1 ± 11.2 0.81 
(%energy) 
BMI 27.5 + 3.9 26.5 + 3.7 - 1.0 + 1.9 27.2 + 3.3 26.7 + 3.3 - 0.5 + 1.0 0.71 

*p<0.05 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

-.....) 
~ 



75 

subjects of CD 11 from prior to the intervention to the end of three years (Table 4.6.). 

This was not observed in the Coteau Hills. Hence a comparison of the two regions 

showed significant differences in the change in energy (289 kcal lower in CD 11 vs 

1591 kcal higher in Coteau hills, p$0.02, after bonferroni correction,· p$0.04 ), protein 

(8g lower in CD 11 and 11g higher in Coteau Hills, p$0.02, after bonferroni 

correction, p~0.04) and carbohydrate (47g lower in CD 11 vs 21g higher in the 

Coteau Hills, p~0.02; after bonferroni correction, p$0.04) intakes at the end of the 

study. Significant reduction in vitamin C intake (from 100g in 1992-93 to 74g in 

1995-96, p~0.05) wa~ observed for CD 11 males (Appendix Table 6.6). There were 

no significant changes observed in intake of any other nutrient examined for either of 

the two regions, nor in fat, protein and carbohydrate as percent of energy. 

When the five males of CD 11 belonging to the 18-34 years were removed, 

no significant changes were observed in CD 11. Thus the changes seen seemed to be 

accounted for by the changes seen in these five males. 

4.6.2. Comparison of nutrient intakes for females 

Energy intake was significantly reduced from 1774 kcal/d at the beginning of 

the study to 1600 kcal!d at the end of three years (p~0.05) for female subjects in CD 

11 (Table 4.7). · Fat intake was also significantly reduced from 71g to 63g (p~0.05). 

This was not observed in the. Coteau Hills. No significant changes were observed in 



TABLE 4.7. 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKES FOR FEMALE SUBJECTS IN CENSUS DISTRICT II 
(CD II) AND CO~EAU HILLS .BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAUIDLLS CD 11 
n =55 n= 42 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1774 + 530 1600 + 446 - 174 + 533* 1531+350 1516 + 400 - 15 + 379 0.09 
Protein (g) . 64 + 17 59+ 16 -5 + 18 56+ 14 56+ 19 0 + 18 0.23 
Protein (% energy) · 15.0 + 3.4 15.3+3.5 0.3 + 3.4 14.8 + 2.4 14.9 +3.6 0.1+3.5 0.73 
Fat (g) 71 + 25 63 + 24 - 8 + 26* 59+ 21 56+ 21 -3 + 22 0.36 
Fat (% energy) 35.7 + 7.3 35.1+7.2 -0.6 + 8.0 34.3 + 7.4 33.2 + 7.8 - 1.1 + 7.0 0.75 
Carbohydrate (g) 222 + 87 202 + 63 -20 + 84 198 + 48 200 +58 2 +48 0.10 

Carbohydrate 49.5 ± 9.0 50.6 ± 7.J 1.1±9.4 52.0 ± 7.0 53.0 ± 8.0 1.0 ± 7.0 0.96 
(%energy) 
BMI 26.5+6.1 26.6 + 5.9 0.1 ·+ 1.6 25.5 + 4.4 25.3 + 4.4 -0.2 + 1.1 0.88 

*p<O.OS 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

~ 
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intake of any other nutrient examined for both regions nor in fat, protein or 

carbohydrate as a percent of energy. 

4.7. NUTRIENT INTAKES FOR 18-34 YEARS MALES AND FEMALES 

Energy intake was significantly reduced from 2448 kcal/d. to 1888 kcalld 

(p50.0 1) from the beginning of the study to the end of three years for the 18-34 year 

old subjects of CD 11 (Table 4.8). This was not observed in the Coteau Hills. Hence 

a comparison of the two regions showed a significant difference in the change in 

energy intake at the end of the study (560 kcal lower in CD 11 vs 77 kcal higher in 

Coteau Hills, p50.0l; after bonferroni correction, p~0.03). Fat intake was 

significantly reduced from 98g to 77 g (p50.0 1) from the beginning of the study to the 

end of the study in CD 11. This was not observed in the Coteau Hills. Hence, a 

comparison of the two regions showed a significant difference in the change in fat 

intake at the end of the study (22g lower in CD 11 vs 3g higher in Coteau Hills, 

p50.04; after bonferroni correction NS). A comparison between the two regions at 

the end of the study showed a significant difference in the change in carbohydrate 

intake (93 g lower in CD 11. and 1 Og higher in Coteau Hills,p<0.02, after bonfemoni 

correction, NS). There were no differences in fat, protein and carbohydrate as 

percent of energy nor were _any significant changes observed in either of the two 

regions for any other nutrient examined. 



TABLE 4.8 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS AGED 18-34 YEARS IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD II vs 
n = 18 n =II CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 2448 + 994 1888 + 508 - 560 + 777* 1658 + 409 1735 + 587 77 + 519 0.01 ** 
Protein (g) 82+36 70+24 - 12 + 2 63 + 15 64+29 1 + 24 0.16 
Protein (% energy) 13.6 + 3.6 14.8 + 3.5 1.2 + 3.3 15.3 + 2.3 14.7+ 3.1 -0.6 + 4 0.21 
Fat (g) 98 +40 77+23 -22 + 36** 62+24 65 +26 3 +27 0.04* 
Fat (% energy) 36.6 + 8.1 36.7 + 4.9 0.1 + 7.7 33.3 + 8.7 33.5±9.1 0.2 + 13.0 0.99 
Carbohydrate (g) 317 + 155 224 + 72 - 93 + 138 213 +57 223 + 79 10 + 77 0.02* 
Carbohydrate 50.1 ± 11.0 47.4 ± 7.7 -2.7±11.0 51.4 ± 9.1 52.4 ± 9.8 1.0 ± 11 0.40 
(%energy) 
BMI 26.9 ± 6.9 27.7 + 6.7 0.8 + 2.2 26.9 + 4.8 26.5 + 5.0 - 0.4 + 1.5 0.10 

--

*p:50.05 **p~0.01 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 
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TABLE4.9. 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR MALE SUBJECTS AGED 18-34 YEARS IN CENSUS 
DISTRICT 11 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS 
n=5 n=3 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 

Energy (kcal) 3678 + 225 2205 + 461 - 1473 + 510** 1732 + 603 2246 + 552 514+357 
Protein (g) 127 + 20 92 + 17 - 35 + 33 67+ 23 80+20 13 + 8 
Protein (% energy) 13.8 + 1.8 17.0 + 2.5 3.2 + 2.1 15.5 + 1.6 14.3 + 2.1 - 1.2 + 3.6 
Fat (g) 146 + 42 82 +27 -64 + 48*** 69+28 75 +28 6 + 18 
Fat (% energy) 35.4 + 8.5 33.2 + 5.7 -2.2 + 8.9 36.8 + 12.5 30.1 + 7.3 -6.7+ 11.3 
Carbohydrate (g) 471 + 49 247 + 78 ' - 224 + 84** 211 + 103 309 + 89 98 +76 
Carbohydrate 51.7 ± 8.8 45.0 ± 11.4 - 6.7 ± 13.3 47.0 ± 14.0 55.2 ± 8.4 8.2 ± 14.4 
(%energy) 
BMI 27.0 + 2.4 27.2 + 2.5 0.2 + 0.4 26.0 ± 6.4 25.9 ± 6.5 -0.1 + 0.2 

*p<0.05 **p<O.Ol ***p<0.001 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

CD 11 vs 
CH 
92/93-
95/96 
0.001 *** 
0.04* 
0.20 
0.03* 
0.60 
0.01 ** 
0.22 

0.35 

-....J 
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4.7.1. Nutrient intakes for 18-34 years males 

Differences noted above for CD 11 subjects were accounted for by changes in 

the five males aged 18-34 years with no differences observed in women. For males 

in CD 11 in this age group (Table 4.9), significant reductions in the intakes of energy 

(from 3678 kcal/d to 2205 kcalld, p50.05), fat (146g to 82g, p50.005), carbohydrate 

(471g to 247g, p50.0I) and Vitamin. E (20.8g to 8g, p50.05, Appendix 6.9) were 

observed from the beginning of the study to the end of three years. Similar changes 

were not observed among Coteau Hills male subjects. Therefore a comparison of the 

two regions showed a significant difference in energy ( 1473 kcal lower in CD 11 vs 

514 kcal higher in Coteau Hills, p50.00 1; after bonferroni correction, p<0.006), 

protein (35g lower in CD 11 and 13g higher in Coteau Hills, p::;0.04, after bonferroni 

correction, NS), fat intakes (64g lower in CD11 vs 6g higher in Coteau Hills, p50.03; 

after bonferroni correction, NS) and carbohydrate (224g lower in CD 11 and 98g 

higher in Coteau Hills, p~O.Ol; after bonferron1 correction, NS)' at the end of-the 

study. Vitamin C intake increased significantly for Coteau Hills male subjects from 

68g to 98g (p~0.005, Appendix 6.9), with no similar change observed in CD 11 

subjects. Hence a comparison of the two regions showed a significant difference in 

the change in Vitamin C intake at the end of the study (66g lower in CD II vs 30g 

higher in Coteau Hills, p50.Q3; after bonferroni correction, NS). 



TABLE4.10 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR FEMALE SUBJECTS AGED 18-34 YEARS IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD 11 vs 
n = 13 n= 8 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93 -
95/96 

Energy (kcal) 2002 + 777 '1765 + 486 -237 + 619 1631 + 364 1544 + 502 87 + 485 0.55 
Protein(g) 64+23 61+20 -3+16 61+12 59+32 2+27 0.93 
Protein(% energy) 13.5.+ 4.1 14.0 + 3.5 0:5 + 3.5 15.3 + 2.6 14.8 + 3.6 0.5 + 4.0 0.59 
Fat (g) 82·+ 29 74 + 22 - 8 + 21 60 + 24 62 + 26 2 + 30 0.44 
Fat(% energy) 37.5 + 8.4 38.1 + 4.0 0.6 + 7.5 32.0 + 7.5 34.7 + 9.9 2.7 + 8.8 0.58 
Carbohydrate(g}_ 259+142 216+71 -43+123 213+41 191+48 -22+49 0.59 
Carbohydrate 49.2 ± 2.2 48.4 ± 6.1 - 0.8 ± 10.9 53.1 ± 7.0 51.3 ± 10.6 - 1.8 ± 9.0 0.83 
(%energy) 
BMI 76.8 ± 8.0 _ .. 27.9 + 7.9 1.1 + 2.6 27.2 + 4.5 26.7 + 4.8 0.5 + 1.7 0.12 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

00 -



TABLE 4.11 

. 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS AGED 3 5-54 YEARS IN CENSUS 
DISTRICT 11 (CD II) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENT'S CENSUS DISTRICT II COTEAU IDLLS CD 11 vs CH 
n=29 n = 19 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93 - 95/96 
Energy (kcal) 1764 + 539 1699 + 563 -65 + 646 1882 + 559 1846 + 668 -36 + 466 0.86 
Protein (g) 65 + 19 65 +20 0+24 66 + 17 67 +24 I+ 23 0.87 
Protein (% energy) 15.1 + 3.7 15.6+3.5 0.5 + 3.5 14.4 + 2.5 14.9 + 3.5 0.5 + 3.5 0.98 
Fat (g) 72 +28 70 + 30 -2 + 37 78 + 31 76 +32 -2 + 27 0.99 
Fat (% energy) 36.6 + 6.7 36.0 + 8.6 -0.6 + 9.5 36.9 + 7.6 36.6 + 7.4 -0.3 + 6.0 0.90 
Carbohydrate (g) 215 + 72 202 + 65 . -13 + 71 228 + 68 227 + 181 -1 + 157 0.53 

Carbohydrate 48.6 ± 8.4 48.5 ± 8.4 -0.1 ± 10.3 49.1 ± 9.3 49.4 ± 8.2 0.3 ±7.4 0.87 
(%energy) 
BMI 26.9 + 5.3 26.6 + 5.3 -0.3 + 2.1 24.9 + 4.9 24.5 + 4.7 - 0.4 + 1.4 0.78 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 
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4.7.2. Nutrient intakes for 18-34 year females 

No significant differences in the intakes of any of the nutrients was observed 

between the initial phase of the study and at the end of three years for females in 

CD 11 and Coteau Hills (Table 4.1 0). 

4.8. NUTRIENT INTAKES FOR 35-54 YEARS MALES AND FEMALES 

No significant differences in the intakes of any of the other examined 

nutrients as well as intake of protein, fat and carbohydrate as a percent of total energy 

were observed between the start of the study and at the end of three years in CD 11 

and Coteau Hills for subjects belonging to the 35-54 years age group (Table 4.11 ). 

However, a comparison of the two regions showed a significant difference in the 

change in Vitamin E intake at the end of the study (3mg higher for CD 11 and 1 mg 

lower for the Coteau Hills, p~0.02; after bonferroni correction, NS) (Appendix 6.11 ). 

4.8.1. Nutrient intake for 35-54 years male subjects 

No significant differences in the intakes of any of the nutrients examined was 

observed in both regions. Similarly, there were no differences observed in the intake 

of fat, ·protein and carbohydrate as percent of energy in both regions (Table 4.12). 

Vitamin E intake increased significantly from 6.7mg at the start of the study to 11.6 

mg at three years for CD 11 males (p~0.05, Appendix 6.12). This was not observed 

in the Coteau Hills subjects. Hence a comparison of the two regions showe~ a 

significant difference in the change in Vitamin E intake at the end of the study 



TABLE 4.12 

COMPARISON OF A VEAGE DAILY NUTRIENT INTAKE FOR MALE SUBJECTS AGED 3 5-54 YEARS IN CENSUS 
DISTRICT 11 (CD II) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD 11 vs 
n=9 n=5 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1937 + 668 2159 + 618 222 + 857 2485 + 532 2675 + 545 190 + 676 0.94 
Protein (g) 67+27 77+25 10 + 26 80 + 20 99 + 18 19 + 31 0.60 
Protein (% energy) 14.0 + 3.8 14.4 + 3.3 0.4 + 2.9 12.8 + 1.6 15.0+2.7 2.2 +4.0 0.41 
Fat (g) 84 ±31 95 ±29 11 ± 47 108 ± 31 115 ± 26 7±39 0.89 

Fat (% energy) 38.6 + 3.6 39.7 + 6.7 . 1.1+1.8 38.9 + 7.9 38.6 + 2.0 -0.3 + 6.9 0.74 

Carbohydrate (g) 224 + 77 235 + 74 11 + 87 287 +52 305 + 72 18 + 84 0.87 

: Carbohydrate 46.6 ± 7.6 43.5 ± 5.4 -3.1 ±9.1 47.0 ± 9.9 45.3 ± 2.4 -1.7± 11.0 0.82 
(%energy) 
BMI 28.1 + 4.3 26.7 + 3.9 -1.4 + 2.3 27.0 + 1.5 25.9 + 0.7 -1.1+1.5 0.75 

--

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 
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TABLE4.13 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR FEMALE SUBJECTS AGED 3 5-54 YEARS IN 
CENSUS DISTRICT i 1 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD 11 vs 
n=20 n= 14 CH 

I992-I993 1995-I996 92/93- 95/96 I992-I993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1686 + 469 1492 + 403 - 194 + 500 1666 + 394 1550 ± 409 - 116 ± 366 0.61 

Protein (g) 63 + 15 59+ 15 -4 ±22 61 + 14 56± 14 -5 ± 17 0.92 

Protein (% energy) 15.6 + 3.6 16.2 + 3.6 0.6 + 3.8 15 + 2.5 14.9 + 3.8 -0.1 +3.8 0.58 
Fat (g) 67+24 59+ 23 -8 + 32 68 +24 62 + 21 -6 +22 0.78 
Fat (% energy) 35.7 + 7.6 34.3 + 9.0 - 1.4 + 10.2 36.2 + 6.5 35.8 + 8.5 - 0.4 + 6.0 0.72 
Carbohydrate (g) 210 + 72 187 +56 -23 + 62 207 +6 199 + 69 -8 +40 0.40 

Carbohydrate 49.6 ± 8.8 50.7 ± 8.6 1.1 ± 10.8 49.6 ± 29 51.0 ± 9.0 1.4 ± 6 0.96 
(%energy) 

iBMI 26.3 ± 5.6 26.6 + 6.0 0.3 + 1.8 24.1 + 5.5 24.0 + 5.4 - 0.1 + 1.3 0.44 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

00 
VI 



TABLE4.I4 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS AGED 55-74 YEARS IN CENSUS 

. DISTRICT I1 (CD II) AND COTEAU HILLS BETWEEN I992-1993 & I995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD 11 vs 
n=43 n= 30 CH 

I992-I993 I995-I996 92/93 - 95/96 I992-I993 I995-I996 . 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1877 + 601 1697 ± 493 - 180 + 626 1503 + 369 1572 + 456 69 + 375 0.04* 
Protein (g) 70+25 62+20 -8 + 28 54+ I3 58+ 17 4 + 13 0.02* 
Protein (% energy) 15.0 + 2.5 14.9 + 3.2 -0.1 + 3 14.6 + 2.6 15.3 + 4.0 0.7 + 3.2 0.24 
Fat (g) 74 +30 67 +26 -7 + 34 57.8 + 19 57.8 + 30 -0 + 19 0.27 
Fat (% energy) 35.2 + 6.2 35.3 + 6.3 0.1 + 7.5 34.5 + 6.4 33.2 + 6.4 - 1.3 + 8.1 0.48 
Carbohydrate (g) 228 + 72 212 + 65 - 16 + 72 195 +53 208 + 68 I3 + 62 0.07 
Carbohydrate 49.2 ± 7.7 50.4 ± 8.I 1.2 ± 8.5 52± 6.5 52.3 ± 9.8 0.3 ± 9.2 0.69 
(%energy) •· 

BMI 26.9 ± 5.3 26.6 + 5.3 -0.3 + 2.1 26.3 + 3.2 ' 26.1 + 3.1 -0.2 + 0.9. 0.33 

*p<0.05 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in I992-93 

~ 
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( 4.9mg higher in CD 11 vs 2.4mg lower in CoteauHills, p~0.03, after bonferroni 

correction, NS). 

4.8.2. Nutrient intakes for 35-54 years female subjects 

For female subjects of both regions, no significant change in the intake of any 

of the nutrient examined was observed from the beginning of the study to the end of 

three years. No differences were· observed in the intake of protein, fat and 

carbohydrate as percent of energy in both regions (Table 4.13). 

4.9. NUTRIENT INTAKE FOR 55-74 YEARS MALES AND FEMALES 

No significant changes occurred for any of the nutrients examined for either 

region. A comparison of the two regions showed a significant difference in energy 

intake ( 180 kcal lower for CD 11 vs 69 kcal higher for the Coteau Hills, p~0.04; after 

Bonferroni correction, NS) and protein (8g lower for CD 11 and 4g higher for the 

Coteau Hills, (p~0.02; after bonferroni correction, NS) at the end of the study (Table 

4.14 ). No significant differences in the intake of protein, fat and carbohydrate as a 

percent of energy was observed for either of the two regions. For the 55-74 years age 

group, (Appendix, Table 6.14 ), Vitamin E intake was significantly reduced from 8.5 

mg at the beginning of the .study to 7 mg after three years for CD 11 subjects. This 

was not observed for the Coteau Hills subjects. 

4.9.1. Nutrient intake for 55~74 years male subjects 

No significant changes in nutrient intakes from the start of the study to three 

years were observed for male subjects in both regions (Table 4.15). 



TABLE4.15 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR MALE SUBJECTS AGED 55-74 YEARS IN 

CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD 11 vs 
n = 21 n = 10 CH 

1992-1993 . 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 2041 + 748 1798 + 529 -243+721 1716 + 459 1754 + 573 38 + 465 0.20 
Protein (g) 75 ±32 65 ±25 - 10 + 38 60 ± 11 65 + 17 5 + 13 0.12 
Protein (% energy} 14.7 + 2.5 14.5 + 3.0 -0.2+3.0 14.5 + 3.0 16.0 + 4.7 1.5 + 2.9 0.17 
Fat (g) 82 +36 74 + 27 ' -9 +42 68 + 22 72 +27 4 + 19 0.26 
Fat (% energy) 35.8 + 6.1 36.6 + 6.7 0.8 + 8.8 35.6 + 4.6 38.1 + 8.7 2.5 + 9.0 0.61 
Carbohydrate (g) 245 + 88 216 + 68 -29 + 72 215 +7 2 213 + 92 - 1 + 84 0.38 

Carbohydrate 48.8 ± 8.2 48.8 ± 9.2 0.0 ± 10.8 49.6 ± 7.2 46.1 ± 12.8 -3.5±11.4 0.42 
{%energy) 
BMI 27.0 + 3.8 27.8 + 2.8 - 0.8 + 2.1 27.7 + 3.2 27.3 + 2.6 -0.4 + 0.9 0.61 

---

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

00 
00 



TABLE4.16 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR FEMALE SUBJECTS AGED 55-74 YEARS IN CENSUS 
DISTRICT 1.I (CD II) AND COTEAU HILLS BETWEEN I992-1993 & I995-I996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD II vs 
n=22 n=20 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1720 + 368 1601 + 448 - 119 + 529 1397 + 269 1481 + 368 84 + 33 0.14 
Protein (g) 65 +15 59 +14 -6 + 16 51+ 13 55+ 17 4 + 14 0.04* 
Protein (% energy) 15.3 + 2.6 15.2 + 3.4 - O.I + 3.0 14.6 + 2.4 14.9 + 3.6 0.3 + 3.4 0.63 

' 

Fat (g) 67 + 21 61 + 24 -6 + 25 53+ 15 51+ 17 -2 + 19 0.63 
Fat (% energy) 34.5 + 6.4 34.0 + 6.5' -0.5 + 6.0 33.9 + 7.2 30.8 + 5.8 - 3.1 + 7.3 0.23 
Carbohydrate (g) 212 + 49 208 + 64 -4 + 72 185 + 38 205 +55 20 +48 0.12 
Carbohydrate 49.6 ± 7.4 51.9 ± 6.6 2.3 ± 7.2 53.2 ± 6.0 55.4 ± 6.4 2.2 ± 7.6 0.98 
(%energy) 
BMI 26.4 + 5.5 26.2 + 4.9 0.2 + 3.0 25.7 + 3.2 26.1 + 4.8 0.4 + 5.9 0.65 
*p<0.05 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

00 
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TABLE4.17 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR ALL SUBJECTS IN CENSUS DISTRICT 11 (CD 11) AND 
COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD 11 
n=90 n=60 vsCH 

1992-1993 1995-1996 92/93-5/96 1992-1993 1995-1996 92/93- 92/93-
95/96 95/96 

Energy (kcal) 1955 + 717 1736 + 519 -219 + 681 ** 1652 + 468 1689 + 558 37 + 428 0.01 ** 
Fat (g) 78 + 33 70 +27 - 8 + 36* 65 +26 65 + 27 -0 + 23 0.09 
Fat (% energy) 35.9 + 6.7 35.8 + 7.0 - 0.1 + 8.1 35.0 + 7.2 34.3+ 7.9 -0.7 + 7.8 0.67 
Cholesterol (mg) 308 + 231 295 + 191 - 13 + 250 220 + 132 229 + 126 9 + 132 0.49 
Saturated Fat (g) 31 + 13 27 + 11 - 4 + 15* 25 + 11 26 +II 1 + 10 0.04* 
Saturated Fat 14.2 ± 3.5 13.8 ± 3.4 - 0.4 ± 4.1 13.3 ± 3.7 13.6 ± 3.6 0.3 ± 4.0 0.34 
(%energy) 
Polyunsaturated Fat (g) 13 + 7 11 + 5 -2 ± 9* 11 ± 7 13 ± 15 2 + 15 0.18 
Polyunsaturated Fat 5.8 ± 2.5 5.6±2.0 -0.2±3.1 5.9 ± 3.5 6.0 ± 2.8 0.1 ± 5.9 0.60 
(%energy) 
Monounsaturated Fat (g) 31 +13 28 + 11 -3 + 15 26 + 11 26 + 11 0 + 1.1 0.25 
Monounsaturated Fat (% 14.2 ± 3.2 14.4 ± 3.9 0.2 ± 4.4 13.9 ± 3.4 13.5 ± 3.6 - 0.4 ± 4.1 0.33 

~I!~Y) 
*p~0.05 ** p~O.Ol 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

\0 
0 
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4.9.2. Nutrient intake for 55-74 years female subjects 

For females, (Table 4.16), no significant changes in nutrient intake was 

observed from the start to the three years of the study in both regions. However, a 

comparison of the two regions at the end of the study showed a significant difference 

in the change in protein intake ( 6g lower vs 4g higher, p~0.04; after bonferroni 

correction, NS). No significant difference in the intake of protein, fat and 

carbohydrate as a percent of total energy was observed for both regions. 

4.10. INTAKE OF DIFFERENT TYPES OF FAT 

Table 4.17 gives a summary of the fat intakes for all subjects of CD 11 and 

the Coteau Hills. Significant reductions in the absolute intake of total fat (78g to 

70g), saturated fat (31 g to 27 g) and polyunsaturated fat ( 13g to 11 g) were seen for 

subjects in CD 11 from the beginning of the study to the end of three years. This was 

not observed in the Coteau Hills. A comparison of the two regions showed a 

significant difference in the change in saturated fat intake (4g lower .for CD 11 

subjects vs 1 g higher for Coteau Hills subjects, p~0.04) at the end of the study. 

However, there were no differences in total fat or type of fat as percent of 

energy for either region between 1992-93 and 1995-96. ·When the five young male 

subjects were removed no significant changes were observed between the two time 

periods, indicating that the differences seen were accounted for by the changes seen 

in the five men. 



TABLE4.18 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR MALE SUBJECTS IN CENSUS DISTRICT 11 (CD 11) 
AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS . CENSUS DISTRICT 11 COTEAU HILLS CD 11 
n=35 n = 18 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 2238 + 875 1949 + 561 -289 + 868* 1933 + 588 2092 + 672 159 + 518 0.02* 
Fat (g) 91 + 40 80+28 - 11 + 47 79+30 85 + 332 6 +24 0.11 
Fat (% energy) 36.3 + 5.8 36.9 + 6.7 0.6 + 8.4 36.7 + 6.8 36.9 + 7.5 0.2 + 8.9 0.88 
Cholesterol (mg) 386 + 331 376 + 211 - 10 + 172 285 + 166 293 + 130 8 + 181 0.80 
Saturated Fat (g) 36 + 6 32 +12 -4 + 19 32 + 13 33 + 11 I+ 10 0.22 
Saturated Fat (% energy) 14.3 + 3.4 14.5 + 3.0 0.2 +4.3 14.8 + 3.8 14.7+4.1 - 0.1 + 4.8 0.80 
Polyunsaturated Fat (g) 15 +10 12 + 5 -3 +11 12 + 5 18 + 25 6+22 0.15 
Polyunsaturated Fat 5.6 ±: 2.1 5.6 ± 1.8 - 0 ± 3.3 5.4 ± 1.5 6.9 ± 6.4 1.5 ± 5.9 0.32 
(%energy) 

, Monounsaturated Fat (g) 36 + 15 32 + 12 -4 + 19 31 + 12 33 + 12 2 + 13 0.31 
Monounsaturated Fat 14.2 ± 2.8 14.9 ± 3.5 0.7±4.1 14.6 ± 3.3 14.5 ± 3.9 -0.2 ± 5.2 0.61 
(%energy) 
*pS0.05 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

\() 
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TABLE 4.19 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR FEMALE SUBJECTS IN CENSUS DISTRICT 11 (CD 11) 
AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD II 
n= 55 n=42 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 95/96 92/93-
95/96 

Energy (kcal) I774 + 530 1600 + 446 - 174 + 533* 1531 + 350 1516 + 400 - 15 + 379 0.09 
Fat (g) 71 + 25 . 63 +24 - 8 + 26* 59+ 21 56+ 21 -3 + 22 0.36 
Fat (% energy) 35.7 + 7.3 35.1 + 7.2 -0.6 + 8.0 34.3 + 7.4 33.2 + 7.8 - 1. I + 7.0 0.75 
Cholesterol (mg) 258+ 1I3 243 + 158 - 15 + 172 192 + 105 201 +I 15 9 + I06 0.40 
Saturated Fat (g) 28 + 10 24 + 10 -4+ 11* 22 + 10 23 +9 I+ 10 0.09 
Saturated Fat_(% energy) 14.1 +3.7 13.4 + 3.6 -0.7+4.0 12.7 + 3.5 13.2 + 3.3 0.5 + 3.7 0.14 
PolYllnsaturated Fat (g) 11 + 6 10 + 5 - 1 + 8 1 I+ 8 10 + 6 -I+ 10 0.88 
Polyunsaturated Fat 5.9 ±2.8 5.5 ± 2.1 -0.4±3.5 6.1 ± 4. I 5.6 ± 4.6 -0.5±5.8 0.86 
_(%energy) 
Monounsaturated Fat (g) 28 + 10 25 +9 -3 + 11 24 + 9 22+9 2 + 10 0.51 
Monounsaturated Fat 14.1 ±_3.4 14.1 ± 4.1 0.0 ± 4.3 13.6 ± 3.9 13.1±3.5 0.5 ± 3.6 0.88 
(%energy) 

*p:S0.05 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 . 

1.0 
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TABLE4.20 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR ALL SUBJECTS AGED 18-34 YEARS IN CENSUS DISTRICT 11 
(CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 1I COTEAU HILLS .CD I1 
n= 18 n =II vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 95/96 92/93-
95/96 

Energy (kcal) 2448 + 994 I888 + 508 -560 + 777* I658 + 409 1735 + 587 77 + 519 O.OI ** 
Fat (g) 98 + 40. 77+23 -22 + 36** 62+24 65 +26 3 +27 0.04* 

I 

Fat (% energy) 36.6 + 8.I 36.7 + 4.9 0.1 + 7.7 33.3 + 8.7 33.5+9.1 0.2 + 4.0 0.99 
Cholesterol (mg) 390 + 263 284 + 228 - I06 + 230* I70 + 80 231 + I30 61 + I03 O.OI ** 
Saturated Fat (g) 40+ I6 32+9 - 8 ± 14* 25 ± I3 26 +II I+ I3 O.IO 
Saturated Fat (% energy) 15.4+3.7 15.4 + 2.6 0.0 + 4.1 I3.3±5.1 I3.4 + 3.7 O.I + 5.6 0.99 
Polyunsat-urated Fat (g) 15 + 9 12 + 6 -3 + 10 10 + 5 I 1 + 6 1+8 0.19 
Polyunsaturated Fat 5.6 ± 2.3 5.4 ± 2.1 - 0.2 ± 3.1 5.2 ± 1.9 5.2 ±2.0 0.0±2.9 0.79 
(%energy) 
Monounsaturated Fat (g) 36 + I7 29 + IO -7 + I5 24+9 25 + IO I +IO 0.08 
Monounsaturated Fat I3.9±4.I 14.0 ± 2.7 0.2 ± 3.4 I3.0 ± 3.6 I3.0 ± 3.9 0.0±4.3 0.94 
(-%energy) 
*p~0.05 **P<O.Ol 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

-o 
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4.1 0.1. Intake of different types of fat for males 

No significant changes in the intake of different types of fat, either in absolute 

terms or as a percent of total energy were observed between the two time periods 

and between the two regions (Table 4.18). Similarly, when the five young males 

were removed, no significant changes were observed in both regions. 

4.1 0.2. Intake of different types of fat. for females 

Among the female subjects of CD 11, significant reductions in the intakes of 

fat (71 g to 63g, p,~0.05) and saturated fat (28g to 24g, p~0.05) were observed from 

the initial phase to the end of the study (Table 4.19). This was not observed in the 

Coteau Hills. Again, no differences in the intakes of total fat or type of fat as percent 

of energy were observed for either regions between the two time periods. 

4.11. Fat intake for 18-34 years subjects 

Fat intake was significantly reduced from 98g in 1992-1993 to 77g (p~O.Ol) 

at the end of three years in CD 11 subjects aged 18-34 years (Table 4.20). 

Cholesterol intake was similarly reduced from 390 mg to 284 mg (p~0.05) and 

saturated fat intake was significantly reduced from 40g to 32g (p~0.05) at the end of 

the study in CD 11 subjects. Coteau Hills subjects did not show similar changes. A 

comparison of the two regions showed a significant difference in the change in total 

fat (22g lower for CD 11 subjects vs 3g higher for Coteau Hills subjects, p~0.05; 

after bonferroni corrections, NS) and cholesterol ( 1 06mg lower for CD 11 subjects. vs 



TABLE4.21 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR MALE SUBJECTS AGED 18-34 YEARS IN 
CENSUS DISTRICT II (CD II) AND COTEAU HILLS BETWEEN I992-I993 & I995-I996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 1I COTEAU HILLS CD 11 
n=S n=3 vsCH 

1992-1993 1995-1996 92/93- 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 3678 + 225 2205 + 461 - 1473 + 10** I732 + 603 2246 + 552 514 + 357 o.oo(·· · 
Fat (g) I46 + 42. 82 +27 -64 + 48* 69 +28 75 + 28 7 + I8 0.03* 
Fat (% energy) 35.4 + 8.5 33.2 + 5.7 -2.2+8.9 36.8 + I2.5 30.1 + 7.3 -6.7+II.3 0.60 
Cholesterol (mg) 6I5+455 4I7+271 - I98 + 233 I83 + IOS 278 + 164 95 +59 0.06 
Saturated Fat (g) 59+22 33 + 6 - 26 + 21 * 30 + 16 29 + 12 - 1 + 8 0.05* 
Saturated Fat(% energy) 13.6 + 3.3 13.6+2.1 0.0 + 2.5 15.9 + 7.5 11.7+3.8 -4.2 + 5.4 0.33 
Polyunsaturated Fat (g) 21 + 10 13 + 7 -8 + 10 9+3 15 + 6 6+4 0.03* 
Polyunsaturated Fat 5.3 ± 2.2 5.3 ± 1.7 0.0 ±2.7 4.4 ± 0.7 5.8 ± 1.4 1.4 ± 1.9 0.52 
(%energy) 

Monounsaturated Fat (g) 53+ 16 31 + 13 22 + I9 26'+ 8 29 +I I 3+9 0.06 
I Monounsaturated Fat 13.1±3.2 I2.6 ± 3.4 -0.5 ± 3.8 14.3 ± 5.2 I1.3±2.7 -3.0 ± 6 0.58 
(%energy) 

~ .. 
*p<O.OS **p<O.Ol ~~~p<0.001 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

"' (3\ 



TABLE4.22 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR FEMALE SUBJECTS AGED I8-34 YEARS IN 
CENSUS DISTRICT II (CD 1I) AND COTEAU HILLS BETWEEN I992-1993 & I995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD 1I 
n = I3 n=8 vsCH 

1992-1993 1995-1996 92/93- 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 2002 + 777 I765 + 486 -237 + 619 163I + 364 1544 + 502 - 87 + 485 0.55 
Fat (g) 82 +.29 74+22 -8 + 21 60+24 62+26 2 +30 0.44 
Fat (% energy) 37.5 + 8.4 38.I + 4.0 0.6 + 7.5 32.0 + 7.5 34.7 + 9.9 2.7 + 8.8 0.58 
Cholesterol (mg) 3II+13I 233 + 198 -78 + 243 165 + 77 214 + 124 49 + I16 O.I3 
Saturated Fat (g) 34 + 11 31 + IO -3 + 10 24 + 12 25 + 11 1 + 15 0.51 
Saturated Fat (% energy) I6.1+3.8 I6.1 + 2.6 . 0.0 +4.6 13.2+4.I I4.0 + 3.8 1.8 + 5.1 0.47 
Polyunsaturated Fat (g) 13 + 8 II+ 6 -2 + 8 10 + 6 9+5 - 1 + 7 0.95 
Polyunsaturated Fat 5.7 ±2.3 5.3 ± 2.2 - 0.4 ± 3.3 5.5 ± 2.3 5.0 ± 2.5 -0.5±3.2 0.94 
(%energy) 

Monounsaturated Fat (g) 30 + 12 28 + 8 -2 + 8 23 + 10 24 + 11 1 + 12 0.58 

Monounsaturated Fat 14.2 ± 4.4 14.6 ± 2.4 0.4± .4 12.4 ± 3.2 13.6 ± 4.3 1.2 ± 3.2 0.60 
(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

~ 
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61 mg higher for Coteau Hills subjects, p50.0 1; after bonferroni corrections, p~0.03) 

intakes. However, no differences in total fat or type of fat as percent of energy for 

either region between 1992-93 and 1995-96 were observed. 

Table 4.21 shows that for the males of CD 11, significant reductions in fat 

(146g to 82g, p~0.05) and saturated fat (59g to 33g, p50.05) intakes were observed 

from the start of the study to the end of three years. Coteau Hills subjects did not 

report any significant changes. When the two regions were compared at the end of 

the study, significant difference in the changes in total fat ( 64g lower in CD 11 vs 7 g 

higher in Cotean Hills, p50.03; after bonferroni corrections, NS), saturated fat (26g 

lower in CD 11 vs lg lower in Coteau Hills, p50.05; after bonferroni corrections, 

NS) and polyunsaturated fat (8g lower in CD 11 vs 6g higher in Coteau Hills, 

p<0.03; after bonferroni corrections, NS), were observed. However, there were no 

differences in total fat or type of fat as per cent of energy between 1992-93 and 1995-

96 for the two regions. 

No significant difference in the intakes of any of the different types of fat or 

as a percent of energy was observed for females between the two time periods for 

both regions (Table 4.22). · Similarly, a comparison between the two regions at the 

end of the study showed no significant findings. 



TABLE4.23 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR ALL SUBJECTS AGED 35-54 YEARS IN 
CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD 11 
n=29 n= 19 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1764 + 539 1699 + 563 - 65 + 646 1882 + 559 1846 + 668 -36 + 466 0.86 
Fat (g) 72 + 28 70 + 30 -2 + 37 78 + 31 76 + 32 -2 + 27 0.99 
Fat (% energy 36.6 + 6.7 36.0 + 8.6 -0.6 + 9.5 36.9 + 7.6 36.6 + 7.4 -0.3 + 6.0 0.90 
Cholesterol (mg) 270 + 140 299 + 157 29 + 124 280 + 150 277 + 181 - 3 + 157 0.28 
Saturated Fat (g) 29 + 12 26 + 12 -3 + 14 30 + 14 29 + 13 - 1 + 11 0.58 
Saturated Fat I4.8 ± 3.8 I3.2 ± 3.8' -1.6±4.4 14.3 ± 4.I I4.I±3.5 -0.2±3.7 O.I8 
(%energy) 
Polyunsaturated Fat (g) 11 + 5 II+ 6 0+8 14 + 9 17 + 25 3 + 25 0.57 
Polyunsaturated Fat 5.6 ± 1.9 5.8 ± 2.1 0.2 ± 2.8 6.0 ± 4.3 8.2 ± 8.5 2.2 ± 9.I 0.59 
(%energy) 
Monounsaturated Fat (g) 29 + 12 29 + 13 O.I + 16 3I + I3 29 + 13 -2 + I4 0.70 

Monounsaturated Fat 14.5 ± 2.8 15.3±3.8 0.8 ± 4.3 14.7 ± 3.4 14.2 ± 3.4 -0.5 ± 4.2 0.57 
(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

\() 
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4.12. Fat intake for 35-54 years subjects 

No significant changes were observed for any of the fat types for 35-54 years 

age group of CD 11 and Coteau Hills between the two time periods (Table 4.23). A 

comparison of the two regions at the end of the study showed no significant changes. 

Again, no differences were observed for males and females of this age group for any 

of the fat types between the two time periods. A comparison of the two regions at 

the end of the study yielded no significant results (Table 4.24, Table 4.25). 

4.13. Fat intake for 55-74 years subjects 

Overall, no significant changes in the intake of any of the fat types (Table 

4.26) or as percent of energy were observed for this age group in both regions over a 

period of three years. A comparison of the two regions at the end of the study 

showed no significant changes. 

No significant differences were observed for males and females of this age 

group for any of the fat types as percent of energy between the two time periods 

(Table 4.27, Table 4.28). A comparison of the two regions at the end of the study 

yielded no significant findings. 

4.14. NON· STARCH POLYSACCHARIDE (NSP) INTAKE FOR SUBJECTS lN 

CENSUS DISTRICT 11 AND COTEAU HILLS 

Table 4.29 gives a summary of the NSP intake for both regions. 

Overall, no significant differences in the intake of total, soluble and insoluble NSP 



TABLE4.24 

COMPARISON OF AVERAGE DAILY FAT iNTAKE FOR MALE SUBJECTS AGED 3 5-54 YEARS IN 
CENSUS DISTRI9T 11 (CD 11) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD I1 vs 
n=9 n=5 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Energy (kcal) 1937 + 668 2I59 + 6I8 222 + 857 2485 + 532 2675 + 545 I90 + 676 0.94 
Fat (g) 84 + 31 95 +29 11 + 47 108 + 31 1I5 + 26 7 + 39 0.89 
Fat (% energy) 38.6 + 3.6 39.7 + 6.7 -1.1+1.8 38.9 + 7.9 38.6 + 2.0 -0.3 + 6.9 0.74 
Cholesterol ( mg) 340 + 186 391 + 103 51+ 132 434 + 2Il 381 + 113 -53+ 254 0.43 
Saturated Fat (g) 35 + 15 36 + 12 1 + 19 43 + I4 45 + 5 2 + 16 0.99 
Saturated Fat 15.9 ± 4.6 15.3 ± 2.2 - 1.6 ± 4.2 I6.0 ± 4.6 15.3 ± 2.2 -0.7±4.8 0.83 
(%energy) 
Polyunsaturated Fat (g) 12 + 5 15 + 7 3 + 11 16 + 4 33 +44 17 + 43 0.51 

Polyunsaturated Fat 5.4 ± 1.5 6.3 ±2.8 0.9 ± 3.5 5.8 ± 1.0 11.9 ± 11.8 6.1±10.9 0.56 
(%energy) 

Monounsaturated Fat (g) 33 +13 40 + 11 7 +20 42 + 13 42 + 11 -0 + 23 0.62 

Monounsaturated Fat 15.2±2.4 16.9 ± 2.4 1.7 ± 3.3 15.1±3.6 14.5 ± 3.3 -0.6 ± 22.5 0.50 
(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

-0 -



TABLE4.25 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR FEMALE SUBJECTS AGED 35-54 YEARS IN 
CENSUS DISTRICT 11 (CD! I) AND COTEAU· HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT I I COTEAU HILLS CD 11 
n=20 n = 14 vsCH 

I992-1993 I995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 95/96 92/93-
95/96 

Energy (kcal) 1686 + 469 1492 + 403 - 194 + 500 1666 + 394 1550 + 4-9 - 116 + 366 0.61 
Fat (g) 67+24 59+ 23 -8 + 32 68 +24 62 + 21 -6 + 22 0.78 
Fat 35.7 ± 7.6 34.3 ± 9.0 - 1.4 ± 10.2 36.1 ± 6.5 35.8 ± 8.5 -0.3 ± 6.0 0.72 
%energy 
Cholesterol ( mg) 238 + 105 258+161 20 + 122 221 + 136 216 + 144 -5+117 0.56 
Saturated Fat (g) 26+9 21 + 10 -5 + 12 25 + 11 23 + 9 -2 + 10 0.38 
Saturated Fat 14.1±3.9 12.4 ± 4.2 -1.7±4.5 13.0 ± 4.0 13.3 ± 4.0 0.3 ± 3.0 0.15 
(%energy) 
Polyunsaturated Fat (g) II+ 6 9+4 -2 + 7 13 + 11 11 + 9 -2 + 13 0.99 
Polyunsaturated Fat 5.7 ± 2.1 5.6 ± 1.7 -0.1 ± 2.6 6.9 ± 5.0 7.1 ± 7.5 0.2 ± 8.6. 0.90 
(%energy) 
Monounsaturated Fat (g) 27 + 11 24 + 10 -3 + 14 27 + 11 25 + 10 -2 + 10 0.89 

Monounsaturated Fat 14.2 ± 3.0 14.5 + 3.9 0.3 ±4.6 14.5 ± 3.5 14.1 ± 4.3 -0.4±3.6 0.96 
(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

I 
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TABLE4.26 

COMPARISON OF AVERAGE DAILY Ff).T INTAKE FOR ALL SUBJECTS AGED 55-74 YEARS IN 
. CENSUS DISTRICT II (CD J 1) AND COTEAU· HILLS BETWEEN I992-I993 & I995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU HILLS CD 1I 
n=43 n=30 vsCH 

1992-I993 I995-I996 92/93 - 95/96 I992-I993 1995-1996 92/93- 92/93-
95/96 95/96 

Energy (kcal) I877 ± 60I I697 ± 493 - I80 + 626 I503 + 369 I572 + 456 69 + 375 0.04* 
Fat.(g) 74 +30 67 ±26 -7 + 34 58+ I9 58+ 30 0 + I9 0.27 
Fat_{% energy) 35.2 + 6.2 35.3 + 6.3 O.I + 7.5 34.5 + 6.4 33.2 + 7.6 - 1.3 + 8.1 0.48 
Cholesterol (mg) 299 ± 26I 296 ± 200 - 3 ± 310 202 ± 97 208 ± IOS 6 ± I2I 0.86 
Saturated Fat (g) 28 + 12 26 ±I I -2 + 15 22+6 23 +9 1 + 8 0.21 
Saturated Fat 13.3 ± 3.2 13.5 ± 3.2 0.2 ± 3.9 13.0 ± 2.8 I3.6 ± 3.7 0.6 ± 3.7 0.79 
(%energy) 
Polyunsaturated Fat (g) I3 + 8 II+ 4 -2 + 8 IO + 4 9+5 -I+ 5 0.25 
Polyunsaturated Fat 6.0 ± 2.4 5.5 ± 1.5 -0.5 ± 2.9 5.7 ± 2.5 5.I±1.7 -0.6 ± 2.7 0.83 
(%energy) 
Monounsaturated Fat (g) 30 + 12 27 +II -3 + 14 23 + 8 23 +9 0+8 0.31 
Monounsaturated Fat I4.I±3.I 14.4 ± 4.4 0.3 ±4.5 I3.8 ± 3.2 I3.2 ± 3.4 -0.6 ± 4.1 0.40 
(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93 

i 
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TABLE 4.27 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR MALE SUBJECTS AGED 55~74 YEARS IN 
CENSUS DISTRICT II (CD II) AND' COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT 11 COTEAU HILLS CD 11 vs 
n = 21 n = 10 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93-5/96 92/93-
95/96 

Energy (kcal) 2041 + 748 1798 + 529 -243 + 721 1716 + 459 1754 + 573 37 + 465 0.20 
Fat (g) 82 +36 74+ 27 -8 + 42 c68 + 22 72 +27 4 + 19 0.26 
Fat (% energy) 35.8 + 6.1 36.6 + 6.7 0.8 + 8.8 35.6 + 4.6 38.1 + 8.7 3.0 +9.0 0.61 
Cholesterol ( mg) 356 + 354 359 + 237 3 + 419 240 + 108 254 +II~ 13 + 167 0.93 
Saturated Fat (g) 31 + 14 29 + 13 -2 + 19 26+7 28 + 9 2+9 0.49 

Saturated Fat 13.6±3.4 14.4 ± 3.4 0.8 ±4.6 13.9± 1.7 15.2 ± 4.7 1.3 ± 4.2 0.77 
(%energy) 
Polyunsaturated Fat (g) 14 +II 1I + 4 -3 + IO II+ 4 12 + 7 I+ 4.8 0.16 

Polyunsaturated Fat 6.I ± 2.0 5.4± 1.1 -0.3 ± 2.2 5.5 ± 1.6 5.7 ±2.2 0.3 ± 2.1 0.44 
(%energy) 
Monounsaturated Fat (g) 33 + 13 29 + 11 -3 + 16 28 + 9 29 + 11 1 + 8 0.32 

Monounsaturated Fat I4.2 ± 3.0 I4.6 ± 3.6 0.4 ± 4.6 14.4 ± 2.9 15.4±2.9 1.0 ± 4.8 0.77 

(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
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TABLE4.28 

COMPARISON OF AVERAGE DAILY FAT INTAKE FOR FEMALE SUBJECTS AGED 55-74 YEARS IN 
CENSUS DISTRICT II (CD II) AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

NUTRIENTS CENSUS DISTRICT II COTEAU· IDLLS CD II 
n = 21 vsCH 

n=22 
1992-1993 1995-1996 92/93 -95 /96 1992-1993 1995-1996 92/93 - 95/96 92/93-

95/96 
Energy (kcal) 1720 + 368 1601 + 448 - 119 + 529 1397 + 269 1481 + 368 84 + 33 0.14 
Fat (g) 67 + 21 61 +24 -6 + 25 53+ 15 51+ 17 -2 + 19 0.63 
Fat (% energy) 34.5 + 6.4 34.0 + 6.5 -0.5 + 6.0 33.9 + 7.2 30.8 + 5.8 - 3.1 + 7.3 0.23 
Cholesterol (mg) 245 + 104 236 + 136 - 9 + 158 183 + 88 185 + 92 2+96 0.77 
Saturated Fat (g) 25 + 8 23 +9 -2 + 10 20+6 21 + 7 1+9 0.23 
Saturated Fat 12.9 ± 2.9 12.1 ± 2.7 -0.2±3.0 12.6 ± 3.2 12.8 ± 2.9 0.2 ± 3.5 0.72 
(%energy) 
Polyunsat~rated Fat (g) 12 + 6 10 + 5 -2 + 7 9+5 . 8 +4 .-1+5.7 0.79 
Polyunsaturated Fat 6.1±3.2 5.6±2.0 -0.5 ± 3.9 5.8 ± 3.1 4.8 ± 1.7 - 1.0 ± 3.3 0.69 
(%energy) 
Monounsaturated Fat (g) 27 + 10 25 + 9 -2 +II 21 + 7 20+7 -I+ 8 0.62 
Monounsaturated Fat 13.9 ± 3.2 14.2 ± 5.2 0.3 ±4.6 13.5 ± 3.4 12.1±2.2 - 1.3 ± 3.7 0.24 
(%energy) 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower. than in 1992-93 
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TABLE4.29 

NON STARCH POLYSACCHARIDE (NSP) INTAKE FOR ALL SUBJECTS IN 
CENSUS DISTRICT II (CD II) AND COTEAU HILLS BETWEEN 1992-I993 & 1995-1996 (mean± s.d.) 

CENSUS DISTRICT II COTEAU HILLS CD I 1 vs CH 
n=90 n=60 

1992-1993 1995-1996 92/93- 1992-1993 1995-1996 92/93- 92/93 - 95/96 
95/96 95/96 

Soluble NSP {g) 4.7 ± 2.4 4.4 + 2.0 - 0.4 + 2.3 4.9 + 2.4 4.9 + 2.5 0.0 + 3.0 0.54 
Insoluble NSP (g) 5.8±3.1 5.5 + 2.8 -0.2 + 3.2 6.1 + 3.4 6.1+3.1 0.0 + 4.4 0.74 
Total NSP (g) 10.9 + 5.6 10.2 + 4.7 - 0.7 + 5.2 11.9 + 5.5 11.1 + 5.4 -0.2 + 7.0 0.66 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
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was observed from the start of the study to the end of three years in both study 

regions. For males in CD 11 (Table 4.30) there were significant reductions in the 

intakes of soluble (from 5.3g to 4.3g, p~O.Ol) and total NSP (12g to lOg, p~O.OS) 

from the beginning of the study to the end of three years. No significant changes 

were observed in the Coteau Hills. Hence a comparison of the two regions at the end 

of three years showed significant differences in the changes in soluble (lg lower in 

CD 11 vs 0.6g higher in the Coteau Hills, p~O.OS; after bonferroni corrections, NS), 

insoluble ( 1.1 g lower in Census District 11 vs 1.3g higher in Coteau Hills, p~0.02; 

aiter bonferroni correction, p~0.04) and total NSP intake (2.2g lower in CD 11 vs 

1.6g higher in the Coteau Hills; p~0.03, after bonferroni corrections, NS). This 

could be due to a significant fall in energy intake in CD 11 men. For females in both 

regions, no significant differences in the intake of NSP were observed for the given 

time period (Table 4.31 ). 

18-34 years subjects in both regions did not show any significant differences 

in the intakes of NSP from the start of the study to the end of three years (Table 

4.32). CD 11 males in this age group (Table 4.33) observed a significant reduction in 

the intake of soluble NSP (from 6g to 4g, p~0.04) from the beginning of the study to 

the end of three years. No changes were observed in the Coteau Hills. No 

significant observations were made in the intakes of any of the NSP components for 

the females in this age group in both regions (Table 4.34 ). 



TABLE4.30 

NSP INTAKE FOR MALE SUBJECTS IN CENSUS DISTRICT II (CD II) AND COTEAU HILLS BETWEEN 
I992-I993 & I995-1996 (mean± s.d.) 

CENSUS DISTRICT 11 COTEAU HILLS CD II vs CH 1 

n=35 n = 18 
1992-1993 1995-1996 92/93-/96 1992-1993 1995-1996 92/93-/96 92/93 - 95/96 

Soluble NSP (g) 5.3 +2.5 4.3 + 1.7 -1.0+2.1** 4.5 + 2.1 5.1 + 2.8 0.6 + 2.9 0.04* 
Insoluble NSP (g) 6.4 + 3.3 5.3 + 2.2 -1.1 +3.3 5.0 + 2.3 6.3 + 3.9 1.3+3.7 0.02* 
Total NSP (g) '12.2 + 6.0 10.0 + 4.2 - 2.2 + 5.4* 10.0 + 4.5 11.6 + 6.6 1.6 + 6.2 ____ 0.Q~~*- -
*·*p<0.01 *p<0.05 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 

TABLE4.31 
NSP INTAKE FOR FEMALE SUBJECTS IN CENSUS DISTRICT 11 (CD 11) AND COTEAU HILLS 

BETWEEN 1992-1993 & 1995-1996 (mean± s.d.) 

CENSUS DISTRICT 11 COTEAU fiLLS CD 11 vs 
n= 55 n=42 CH 

1992-1993 1995-1996 92/93-/96 1992-1993 1995-1996 92/93-/96 92/93- 95/96 

Soluble NSP (g) 4.4 + 2.4. 4.4 + 2.1 0.0 + 2.4 5.1 +2.6 4.7 + 2.3 -0.4+3.1 0.47 
Insoluble NSP (g) 5.4 + 2.9 5.7 + 3.2 0.3 + 3.0 6.6 + 3.6 6.0 +2.9 - 0.6 + 4.5 0.26 

Total NSP (g)_ 10.0 + 5.2 10.4+5.1 0.4 + 4.9 11.9 + 5.9 10.9 + 4.9 -1.0+7.2 0.30 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
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TABLE 4.32 NSP INTAKE FOR ALL SUBJECTS AGED 18-34 YEARS IN CENSUS DISTRICT 11 (CD 11) AND 
COTEAU HILLS 

NSP CENSUS DISTRICT 11 COTEAU HILLS CD 11 vs CH i 

n = 18 n = 11 
1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 92/93- 95/96 

Soluble NSP (g) 4.1 +2.5 3.9 + 1.8 -0.2 + 2.2 4.5 +4.0 3.7 + 1.8 - 0.8 + 4.4 0.66 
Insoluble NSP (g) 4.8 + 3.7 4.6 + 2.5 -0.2 ± 3.0 5.3 ± 4.3 5.1±3.1 -0.2±3.6 0.97 
Total NSP (g) 9.8 + 6.8 8.8 + 4.4 -1.0+4.9 10.4 + 8.2 8.8 +4.7 -1.6 + 8.1 0.85 

TABLE 4.33 NSP INTAKE FOR 18-34 YEARS MALES SUBJECTS IN CENSUS DISTRICT 11 (CD 11) AND 
COTEAU HILLS 

NSP CENSUS DISTRICT 11 COTEAU HILLS CD 11 vs 
n=5 n=3 CH 

1992-1993 1995-1996 92/93-9596 1992-1993 1995-1996 92/93-/96 92/93 - 95/96 
Soluble NSP (g) 6.2 + 2.7 4.0 + 1.7 -2.2 + 1.7* 2.9 + 1.5 4.7 + 2.6 1.8 + 2.0 0.06 
Insoluble NSP (g) 7.8 + 5.1 6.0 + 3.0 -1.8+4.7 3.2 + 2.2 6.0 + 4.0 2.8 + 3.0 0.16 
Total NSP (g) _____ 14.5 + 7.7 10.2 + 4.7 -4.3 + 5.6 6.1 + 5.5 10.8 + 6.4 4.7 + 3.9 0.08 

TABLE 4.34 NSP INTAKE FOR 18-34 YEARS FEMALE SUBJECTS IN CENSUS DISTRICT 11 (CD 11) AND 
COTEAU HILLS 

NSP CENSUS DISTRICT 11 COTEAU HILLS CD 11 vsCH 
n= 13 n=8 

1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 92/93 - 95/96 

Soluble NSP (g) 3.3 + 2.0 3.8 + 1.9 0.6 + 1.9 5.1 + 4.5 3.3 + 1:5 -1.8+4.5 0.19 
Insoluble NSP (g) 3.7 + 2.4 4.1 +2.2 0.9 + 6.1 + 4.7 4.8 + 2.9 - 1.3 + 4.7 0.38 

Total NSP (g) 7.2 +4.2 8.1 + 3.9 0.9 + 3.6 11.4+9.1 8.1 + 4.1 -3.3+8.7 0.24 

*p<0.05 

A negative sign in the third colunm of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 

-0 
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A study of the NSP intakes for 35-54 years (Table 4.35, Table 4.36, Table 

4.37) and 55-74 years age groups (Table 4.38, Table 4.39, Table 4.40) for both sexes 

in both study regions did not show any significant differences from 1992-1993 to 

1995-1996. 

4.15. MULTIPLET-TESTS AND ANOVA 

As a number of t -tests were performed, concern about the increased 

likelihood of getting false positive results arises. ANOV A was performed for one 

nutrient, namely, energy to substantiate the results obtained through the use oft-tests. 

Interaction terms for age and sex were evaluated. When this was done similar results 

as those observed in the individual t-tests were found. Intervention effect varied by 

sex and age. Different ages and sex groups had different effects (Appendix 7). 
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TABLE 4.35 NSP INTAKE FOR ALL 35-54 YEARS SUBJECTS IN CENSUS DISTRICT II (CD II) 
AND COTEAU HILLS 

NSP CENSUS DISTRICT 11 COTEAU HILLS 
n=29 n= 19 

1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 
Soluble NSP (g) 4.5 + 2.6 4.6 + 2.5 0.1 + 2.2 5.0 + 2.3 4.8 + 2.4 - 0.2 + 3.1 
Insoluble NSP (g) 5.6+3.1 6.0+3.1 0.4 + 3.0 6.7 + 4.4 6.4 + 3.4 - 0.3 + 6.I 
Total NSP (g) 10.1 +5.7 10.9 + 5.7 0.8 + 5.2 12.0 + 6.3 11.4 + 5.8 -0.6 + 9.0 

TABLE 4.36 NSP INTAKE FOR 35-54 YEARS MALE SUBJECTS IN CENSUS DISTRICT 1 I (CD 1 1) 
AND COTEAU HILLS 

NSP CENSUS DISTRICT 11 COTEAU HILLS 
n=9 n=5 

1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 
Soluble NSP (g) 4.7 + 2.6 5.0+ 2.Q 0.3 + 2.0 4.8 + 2.0 5.8 + 2.7 1.0 + 3.0 
Insoluble NSP (g) 5.8 + 2.8 6.2 + 2.7 0.4 + 2.7 5.5 + 2.4 7.6 +4.5 2.1+4.9 
Total NSP (g) 10.7 + 5.2 11.9 + 6.0 1.2 + 5.3 10.6 + 4.9 13.9 + 7.3 3.3 + 7.7 

CD 11 vsCH 

92/93 - 95/96 

0.68 
0.69 
0.62 

CD 11 vs CH 

92/93 - 95/96 
0.64 
0.47 
0.63 

TABLE 4.37 NSP INTAKE FOR 35-54 YEARS FEMALE SUBJECTS IN CENSUS DISTRICT 11 (CD 11) AND 
COTEAU HILLS 

NSP CENSUS DISTRICT 11 . COTEAU HILLS CD11vsCH 
n=20 n= 14 

1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 92/93 - 95/96 

Soluble NSP (g) 4.4 + 2.7 4.4 + 2.5 0.0+ .3 5.1 + 2.5 4.4 + 2.3 -0.7+3.1 0.48 
Insoluble NSP (g) 5.5+3.1 5.8 + 3.3 0.3 + 3.2 7.1 + 5.0 6.0 + 3.1 -1.1+6.5 0.44 
Total NSP (g) 10.2 + 6.2 10.5 + 5.7 0.2 + 5.2 12.5 + 6.8 10.6 + 5.2 -1.9+9.2 0.43 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. ---



TABLE 4.38 NSP INTAKE FOR ALL 55-74 YEARS SUBJECTS IN CENSUS DISTRICT II (CD Il) 
AND COTEAU HILLS 

NSP CENSUS DISTRICT II COTEAU HILLS 
n=43 n= 30 

1992-1993 . I995-1996 92/93-96 1992-1993 I995-1996 92/93-/96 
Soluble NSP _ (g} 5.2 + 2.2 4.5 + 1.6 -0.7+2.5 5.0 + 1.8 5.4 + 2.6 0.3 + 2.5 

Insoluble NSP (g_l 6.3 + 2.8 5.6 + 2.7 -0.7+3.3 6.0 + 2.I 6.2 + 3.0 0.2 + 2.8 
Total NSP. (g) I1.6 + 4.9 I0.3 + 4.I - 1.3 + 5.4 II.2+3.7 Il.7+54 ___ Q_.5 ± 5.0 

TABLE 4.39 NSP INTAKE FOR 55-74 YEARS MALE SUBJECTS IN CENSUS DISTRICT II (CD II) 
AND COTEAU HILLS 

NSP CENSUS DISTRICT II COTEAU HILLS 
n = 21 n = 10 

1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 
Soluble NSP (g) 5.3 + 2.4 4.I + 1.2 - 1.2 + 2.1 4.9+ 2.2 4.9 + 3.1 0.0+ 3.1 
Insoluble NSP (g) 6.3+ 3.2 4.7 + 1.6 -1.6+3.I 5.3 + 2.3 5.7 + 3.9 0.4 + 3.4 
Total NSP (g) 11.8 ±_5.6 2.0 ± 2.6 -2.8 + 4.9 10.3 + 4.3 I0.7 + 6.7 0.4 + 6.3 

--

TABLE 4.40 NSP INTAKE FOR 55-74 YEARS FEMALE SUBJECTS IN CENSUS DISTRICT 11 (CD 11) 
AND COTEAU HILLS 

CD II vs CH 

92/93 - 95/96 
0.08 
0.26 
O.I3 

CD II vs CH 

92/93 - 95/96 
0.25 
0.12 
O.I7 

NSP CENSUS DISTRICT 11 COTEAU HILLS CD 11 vsCH 
n=22 n= 20 

1992-1993 1995-1996 92/93-96 1992-1993 1995-1996 92/93-/96 92/93 - 95/96 

Soluble NSP (g) 5.1 + 2.0 4.8 + 1.9 -0.3 + 2.7 5.1+1.6 5.6 + 2.4 0.5 + 2.2 0.39 

Insoluble NSP (g) 6.3 + 2.5 6.5 + 3.3 0.2 + 3.3 6.4 + 1.8 6.4 + 2.6 0.0 + 2.6 0.80 

Total NSP (g) 11.4 ± 4.3 11~§_± 4.~__Q] + 5.5 11.6+3.4 12.2 + 4.7 0.6 + 4.4 0.77 

A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
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CHAPTER5 

DISCUSSION 

The main hypothesis of the present study was that the experimental group, 

namely the subjects in Coteau Hills would significantly decrease their intake of fat 

(total and saturated fat as percentage energy) and increase their consumption of 

nutrients like polyunsaturated fat, carbohydrate, dietary fibre and antioxidant vitamins 

namely, vitamins A, C and E in order to reduce heart disease risk. 

In order to assess whether this occurred, current dietary trends for subjects in 

the age groups 18-34 years, 35-54 years and 55-74 years in Coteau Hills and a 

control-rural area in Saskatchewan were compared before and after heart disease 

intervention. The nutrients assessed were total energy, fat, protein and carbohydrate 

(both absolute intake in grams and percentage energy), and different types of fat 

(saturated, polyunsaturated, monounsaturated), vitamins A, C and E and total, soluble 

and insoluble NSP. Mean daily intakes were first compared with the Canadian 

Scientific Review Committee's dietary guidelines (Health and Welfare Canada, 1990). 

At present there is no dietary recommendation for NSP in Canada. Therefore, the 

NSP intake in the present study was compared with the desirable level of 22g/ d 

recommended by WHO with lower and upper population goals of 16g and 24g of 

NSP (World Health Organization Study Group, 1990). The intakes were then 
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compared with other surveys in Saskatchewan and elsewhere to assess how similar 

the results were. The intakes in the two regions were then compared to assess the 

impact of the intervention program on reducing the risk factors for cardiovascular 

disease. 

In this context, it is important to evaluate the results seen taking into account 

factors like the low response rate, small study sample for the 18-34 years age group 

particularly the males and short duration of the period between intervention and 

evaluation of this study that make interpretation of the effectiveness of the 

intervention program difficult. 

The study sample was a random sample where the subjects of both sexes and 

aged 18-7 4 years were randomly drawn from the Saskatchewan Health Insurance 

Registration File. The subjects were randomly assigned to 3-days for recording food 

intakes without the subjects selecting the days themselves. Also, two weekdays and 

one weekend day were assigned to take into account the day of the week effect on 

food and nutrient intakes. This should provide information on the· nutrient intake 

which is as similar to usual as possible while maintaining a short enough duration to 

ensure compli~ce. The three day record represents usual intake better than a 24-

hour recall method. Single twenty-four hour recalls do not take into account the days 

of the week. They also rely on subjects' memories. Multiple twenty-four hour recalls 

can be used to estimate usual intakes of individuals (Gibson, 1990). Once the results 

from the Saskatchewan Nutrition Survey are available, comparisons of nutrient intake 

in the present study with those of a sample that is representative of the whole 
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Saskatchewan population will be possible. The Saskatchewan Nutrition Survey 

assessed dietary intake of a random sample of 2000 Saskatchewan residents living in 

rural and urban areas using questionnaire and twenty-four hour recall methods. 

Though the dietary assessment methods are different from the three day food record 

method used in the present study, the survey results will provide a fair picture of the 

current trends as very little information on the latest trends is available in Canada. 

For the findings to be valid the study should be free of biases, namely, 

selection bias and information bias. Selection bias refers to the distortion of the effect 

of the results from the method used to select the actual and study populations. The 

subjects were randomly selected in all the age and sex groups from the Health 

Insurance Registration File and therefore the randomization process was designed to 

minimize selection bias. 

Low response rate in both regions is another factor of concern. Only 16.7% 

in Coteau Hills and 20.8% in Census District 11 of the original random sample 

participated in both phases. This raises the question of generalizability of the results. 

Responders may differ from non-responders in a number of ways. In health related 

studies, socio-.demographic and health related factors usually influence refusal to 

participate (Bisgard et al., 1994; Criqui et al., 1978). Non-responders are more likely 

to be single, smokers, less educated and poorer than responders (Benfante et al., 

1989). It has generally been reported that non-responders either have or subsequently 

develop more disease than the responders (Criqui, 1980). In the present study, those 

who responded in both phases in this study may have had greater awareness of health 
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and therefore were not representative of the whole population. The subjects may 

have been following good health practices including dietary behaviors and therefore 

would not be likely to show much change in nutrient intake. Also, it is possible that 

those who were not eating well initially may have consequently made changes in diet 

due to the intervention and were not part of the respondent group. 

Those who responded only in the first phase of the study may have been more 

representative of the population than those who responded twice. Only half of those 

who responded in the first phase responded a second time. The study sample was 

thus possibly more motivated than the others in the community. Therefore, an 

analysis of all the respondents in the first phase would probably provide a more 

accurate picture of the actual dietary intake than that of those who responded twice. 

However, since they comprised nearly 50% of those who responded in the second 

phase, an analysis of their dietary intake to see the differences between responders 

and non-responders, though ideal, would be beyond the scope of the present study. 

This is being analyzed by another investigator and will be reported later. 

Response and non-response is totally not in the hands of the study designer or 

researcher. W ~ys and means of reducing the effects of such bias could be developed. 

Logistic regression could be used to measure the strength of association between 

responders and non-responders on demographic and dietary variables while 

controlling for possible confounders. If age and sex are found to be confounders then 

it could be said that these could affect the representativeness of the study sample. 

Another approach could be to perform a wave analysis to compare the characteristics 
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of early and late respondents, for example, those who responded in the first and third 

waves in mail surveys (Isreal, I992). If differences are found between the two 

categories then it can be said that non-responders are likely to be different. If no 

differences are found then it would appear to indicate that non-responders too would 

not differ from the respondents in the two waves. 

A study conducted by Strayer et al (I993) illustrates the above factor. The 

study on oral health in elderly subjects examined differences between responders and 

non-responders. After the three mail waves, non-respondents were contacted by 

telephonic interview. Though the mail respondents tended to be dentate and reported 

better perceived general health, it was observed that the non-responders were not 

different from the responders in demographic, socio-economic and oral health 

characteristics. 

Cote (I996) used wave analysis to estimate the presence of response bias in a 

study on determining the prevalence of chronic neck pain in the Saskatchewan adult 

population. Drawing an analogy, a similar technique could be used to evaluate non-

response bias in this study. Those who responded in the first phase would constitute 

the first wave. and those who responded in the second phase would constitute the 

second wave. As those who did not respond in wave I are in actuality potential 

respondents for wave 2, one can test if a non-response bias is present. For this 

purpose, nutrient intakes of wave I non-respondents could be assessed and compared 

with the nutrient intakes of the respondents in the second wave. If they are similar, 

then one could conclude that the second wave respondents are from the same 
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population as the first wave respondents. In other words, one could then conclude 

that poor dietary habits did not affect the response behavior of the study sample. This 

then could be again retraced to the original random sample and ultimately to the 

population. 

A potential source of bias would be information bias which could occur due 

to measured error or misclassification of subjects on one or more variables 

(Kleinbaum et al., 1982). Misclassification error could be minimised by the use of 

valid and reliable instruments. Food diaries are valid measures of usual food intakes. 

Generally a three day food record gives a valid estimate of energy intake. 

Underreporting of energy intake has been reported but usually for food records 

greater than seven days (Gibson, 1990). 

Another source of information bias would be recall bias. Here the subjects 

were advised on the need to keep a record of the foods and drinks at the time of 

consumption. Explaining the importance of such record keeping may help prevent 

recall bias. 

There may be other methodological issues which could also be important, 

such as the le~:rge number oft-tests that were performed. The problem of using 

multiple t-tests within one set of data is that when a large number of comparisons are 

made there is an increased likelihood of getting false positive results. This results in 

committing a Type I error which occurs when a significant result is obtained thus 

resulting in erroneously rejecting the null hypothesis. The probability of making a 

Type I error is equal to the p-value. This is conventionally set at an alpha level of 
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0.05. It therefore indicates that at a= 0.05 level, there is a 5 percent chance that an 

error is committed if it is concluded that group means are different. As the number of 

variables being tested increase, so does the likelihood of finding a statistically 

significant difference solely due to chance. Therefore any statistically significant 

association must be interpreted with caution. Although it may be true that a= 0.05 is 

significant for each individual comparison, the cumulative error in a set of 

comparisons is actually greater than 0.05 percent. Therefore, the more we repeat the 

comparisons within a sample, the greater the chances of finding one or more 

comparisons falling into the 5% category. This could result in finding one out of 

twenty comparisons to be significant at a confidence level of 95% (ex: = 0.05) by 

· chance alone. However, in the present study, changes for some of the variables were 

found to be significant at lower levels ( eg. changes in the intakes of energy between 

CD 11 and Coteau Hills was reported at p :S 0. 01 level and carbohydrate (g) at 

p :s_0.003 level, Table 4.4.1., changes in energy and fat (g) intake were reported at 

p :S0.01 level, Table 4.5). So it can be said that significance was found at lower levels 

and chance may not be a likely explanation for the significant results found. 

Small sample size for the 18-34 years age group particularly the males was 

another factor to be considered. A small sample is vulnerable to variability. A larger 

random sample would give better estimates of the values (Hennekens and Buring, 

1987). 
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5.1. COMPARISON OF NUTRIENT INTAKES IN CD 11 AND COTEAU 

HILLS 

5 .1.1. Comparison of nutrient intakes in 1992-93 and 1995-96 with 

recommendations 

In 1992-1993, overall, the percentage of calories from carbohydrate, fat and 

protein was approximately 49%, 36% and 15% respectively for CD 11 and 51%, 35% 

and 15% respectively for Coteau Hills (Table 4.4.1.). These values were not 

significantly different from one another and did not change in 1995-1996. On 

average, both regions met the dietary recommendations of 13%-15% of total energy 

for protein. For carbohydrates, only 22.7% of CD 11 subjects in 1992-93 and 21.4% 

in 1995-96 met the dietary recommendation of at least 55% of total calories from 

carbohydrates. The corresponding figures were 29.5% and 27.9% for Coteau Hills. 

In both regions at least 75% did not meet the dietary recommendation for fat. All age 

groups showed similar findings. Therefore much work remains to be done to reduce 

fat intake and increase carbohydrate intake. 

5.1.2. Comparison of nutrient intakes with other surveys and studies 

The Nutrition Canada Survey conducted between 1970-72 examined the food 

consumption patterns and nutrient intakes of a sample of Canadians using 24-hour 

recall methods for all age groups from infants to seniors (Department of National 

Health and Welfare, 197 6) .. 

Though the dietary intake assessment method which was the twenty-four hour 

recall method in the Nutrition Canada survey varied from the 3-day food record 
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method used in the present study, data from these studies provide an approximate 

picture of how the two study groups compare. 

It appears that there has been a trend towards a reduction in fat intake as 

percent of energy (Table 5.1). The fat intake which was at 39.4% in the 1970s as 

reported in the Nutrition Canada Survey, was between 35.8% of total energy for CD 

11 and 36% of total energy for Coteau Hills in 1995-96 . This trend was also seen in 

nutrition surveys conducted in Nova Scotia and Quebec, also shown in Table 5.1, 

where food intake data was assessed using 24-hour recall and food frequency 

questionnaire methods (Nova Scotia Department of Health, 1993; Sante Quebec, 

1995). 

Table 5.2., shows the type of fat consumed as recorded in these two surveys, 

compared to the present study. The dietary pattern in the present study was similar to 

that described recently in other provinces in Canada. 

The lower fat intake reported by Amaral ( 1995) in a study examining the 

effect of dietary fibre on human lipid metabolism on 96 subjects in Saskatoon, aged 

18-82 years, could be due to the fact that the subjects in the study were healthy 

volunteers wh~ may have been more health conscious and therefore consumed a 

lower fat intake. 

Lemke (1996) examined the dietary patterns of three generational groups, 

namely, children (n=78), their mothers (n=59) and grandmothers (n=l9) living in 

Saskatoon. Intakes of fat, carbohydrate and protein as per cent of total energy are 
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similar to the present study, particularly to the intakes of the equivalent age groups 

(Table 4.13 and Table 4.16) 

TABLE 5.1 

COlVIP ARISON OF NUTRIENT INTAKES IN THE PRESENT STUDY 
WITH OTHER SURVEYS AND STUDIES 

%TOTAL ENERGY 

Fat Carbohdyrate Protein 

Nutrition Canada (1970- 1972) 39.4 44.4 14.4 

Nova Scotia Nutrition Survey, 35 47 18 
1989 
Quebec Nutrition Survey, 1990 34 47 19 

Amaral , 1995 32.2 52.2 16.4 
18-82 years 
Lemke, 1996 36 48 14 
Mothers (mean 43 years) 
Grandmothers (mean 70 years) 33 52 15 

Census District 11 
1992-1993 35.9 49.2 14.8 
1995-1996 35.8 49.2 15.1 

Coteau Hills 
1992-1993 35.0 51.0 14.6 
1995-1996 34.0 51.4 15.1 

The average protein intake as a per cent of total energy remained unchanged 

over the two time periods for both CD 11 and Coteau Hills in the present study. 

Also, the protein intake in both regions compare well with the other studies 

conducted in Saskatoon. 
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TABLE 5.2 

COl\1PARISON OF NUTRIENT INTAKES IN THE PRESENT STUDY WITH 
THE NOV A SCOTIA AND QUEBEC NUTRITION SURVEYS 

%TOTAL ENERGY 

Sat. Fat Mono- Poly- Cholesterol (mg) 
unsat. Fat unsat. Fat 

Nova Scotia 13 17 6 290 
Nutrition Survey, 
1989 
Quebec Nutrition 14.5 13.5 5.4 301 
Survey, 1990 
Census District II 
I992-I993 I4.2 I4.2 5.8 291 
1995-1996 I3.8 I4.5 5.6 287 

Coteau Hills 
1992-I993 I3.6 I3.9 5.9 222 
I995-1996 13.6 13.5 6.0 226 

The mean NSP intake in the present study was around 10-12 g/day for both 

time periods which is close to the average values for the Prairies and Canada based on 

the Nutrition Canada Survey (1976) which was around IO to 15g/day (Stephen, 

1991). Therefore, it appears that there has not been much change in the NSP intakes 

between then and in I992-93 and I995-96. The Saskatoon Fibre Study (Amaral, 

1995) which studied the habitual dietary NSP intake in 96 Saskatoon residents (in 18-

82 years age group), estimated the total NSP intake at 16 gl d based on data from 7-

day weighed food records. However, this was a study of volunteers and may have 

been a somewhat healthier group who may have consumed a lower fat, higher fibre 

diet. However the NSP intake in the present evaluation compare well with the NSP 



intake in the United Kingdom which is between 11 g to 13 g/d and with other 

European countries where the intake is between 10 g and 18 g/d (Department of 

Health, 1991). However, the NSP intakes are below the desirable level of22g as 

recommended by WHO (World Health Organization Group, 1990). 
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It appears that at least 5% of the Coteau Hills subjects dropped below the 

RNI of 8-1 Omg/d for vitamin E in 1995-1996. However, it is assumed that vitamin E 

values in the nutrient data base used in the NUTS computer program are correct. 

However, this may not be the case and the intakes may appear lower than they actual 

are (Stephen and Deneer, 1990). 

Higher levels of intakes of ~-carotene, vitamin C and vitamin E have been 

associated with lower risk for cardiovascular disease. The question of how much is 

needed to prevent heart disease is not known. Levine et al. ( 1995) suggested that 

vitamin C is best obtained from foods with a consumption of at least five servings of 

fruits and vegetables. Intake of food groups was not assessed in this study. It would 

be interesting to see how many servings of fruits and vegetables would be reported. 

This is being assessed in a separate study. 

5.2. DIETA~Y CHANGES MADE IN COTEAU HILLS AND CD 11 AT THE 

END OF THREE YEARS 

The study hypothesis is that the experimental group, namely, Coteau Hills 

would significantly decrease their intake of fat (total and saturated fat) (as a per cent 

of energy) and increase their consumption of nutrients like polyunsaturated fat, 

carbohydrate, dietary fibre and antioxidants vitamins namely, vitamins A, C and E in 
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order to reduce heart disease risk. Changes in major nutrients are best assessed as per 

cent of energy because energy requirements for individuals vary. Energy intake 

corresponds to several factors like physical activity, whether sedentary or strenuous, 

body weight and physical state like growth and pregnancy. Persons who are active 

require more energy than those who do sedentary jobs and very active individuals 

such as athletes require more energy. Presence of certain diseases or metabolic 

disorders would likewise affect energy requirements. Older persons require lesser 

energy than younger individuals because of reduced lean body mass and physical 

activity, in some cases. Energy is got from nutrients namely, protein, fat and 

carbohydrate. 

Amounts of fat and carbohydrate is best expressed as percent calories. For 

example, a person may be consuming a high fat diet. At the same time his energy 

intake may also be high. His fat intake may not be abnormal in relation to his total 

energy intake. Therefore, it would be necessary to calculate the percent energy 

derived from fat. The question of what is the optimal amount of fat and 

carbohydrate is best answered by the Nutritional Recommendations established by 

Health Canad~. The recommendations help not only to prevent deficiencies but also 

to promote health and prevent chronic diseases. The Nutrition Recommendations for 

Canadians resulted from extensive literature review on nutrient requirements and on 

various relationships linking diet and disease with the intention of selecting a dietary 

pattern that would provide recommended amounts of all essential nutrients and at the 

same time reducing the risk for chronic diseases (Health and Welfare, Canada, 1990). 
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Accordingly, the present recommendation is that the Canadian diet should not provide 

more than 30% of total calories as fat and not more than 10% of total energy as 

saturated fat. A high fat diet and particularly the link between saturated fat intake 

with raised serum cholesterol levels and heart disease risk were important factors in 

establishing the above recommendation for fat. To make up for the reduction in 

energy from fat, energy from carbohydrate sources is the preferred alternative. This is 

because protein intake is already above the requirements (Health and Welfare, 

Canada, 1990). So it is recommended that the Canadian diet should provide 55o/o of 

energy as carbohydrate from a variety of sources (Health and Welfare, Canada, 

1990). Carbohydrates so replaced should be in the form of complex carbohydrates as 

. these have been associated with a lower incidence of heart disease. They are also 

good sources of dietary fibre. The dietary trend in 1992-93 in the present study 

showed that fat and carbohydrate intakes did not meet the recommendations. It 

would be desirable to see changes in the intakes of fat and carbohydrate as a per cent 

of energy as a result of the intervention program in Coteau Hills. It would also be 

possible to compare with the dietary recommendations and see how close it is to 

achieving the t~rget goals. 

5.2.1. Dietary changes made in Coteau Hills in 1995-96 as compared to 1992-93 

In Coteau Hills no significant changes in the major nutrients as percent of total 

energy were reported for any of the age and sex groups. A very small but significant 

reduction in BMI was observed at the end of the study. However, no significant 

decrease in energy intake was observed. This could be due to an increase in physical 
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activity advocated in the Community Nutrition Advocacy Program which was a 

component of the CI-lllliP in the area. Other studies have also reported a significant 

fall in Bl\11. Taylor et al. (1991) observed a drop in the Bl\11 in the treatment 

community of the Stanford Five City Project. 

Apart from the significant reduction tn Bl\11, no dietary changes were 

discernible in the intervention area. This could be because the Coteau Hills subjects, 

particularly, female subjects tended to have lower initial values for energy in 1992-93 

when compared to CD 11. Being at a lower level, achieving greater incremental 

changes would probably be difficult to attain (Table 4.5). 

5.2.2. Dietary changes made in Census District 11 in 1995-96 as compared to 

1992-93 

No changes occurred as per cent of total energy for any of the major nutrients 

in CD 11 in 1995-96 compared to 1992-93. However, significant reductions were 

observed in total energy. This was due to significant reductions in the intake of all the 

major nuttients, namely, protein (g), fat (g) and carbohydrate (g). Significant 

reductions in the intake of saturated fat (g) and polyunsaturated fat (g) were also 

observed. Thi.s trend was seen in the 18-34 year old subjects and not for any of the 

other age groups analyzed separately. Therefore, it was decided to examine whether 

the five male subjects in this age group accounted for all the changes seen in CD 11 in 

1995-96. If they accounted for the changes seen, they were to be considered as 

outliers and not used further. Using their data would mean the results were skewed 

and therefore of less meaning. 



128 

An examination of the data without the five men showed that for the 

remaining 85 subjects of CD 11, there remained a significant reduction in the intake of 

energy and carbohydrate(g). Significant changes in the intakes of protein and fat in 

grams that occurred for all ninety subjects were lost when the five men were removed 

from the analysis. Also, comparison of the changes that occurred in Coteau Hills and 

CD 11 at the end of three years showed no significant changes for any of the nutrient 

intakes in contrast to the earlier analysis that included the 18-34 years males where 

significant changes were seen for energy, protein(g) and carbohydrate(g). Also, the 

reduction in B:rvtl observed in Coteau Hills subjects still persisted. However, the 

criteria for inclusion or non-inclusion of the 18-34 years males was that these subjects 

would have accounted for the differences seen in CD 11 and therefore if a separate 

analysis without this group showed no significant changes in any of the nutrients then 

they would be excluded from the study. Since significant changes still persisted for 

energy intake, data for the 18-34 year males was therefore retained in the later 

analysis. 

Reduction in energy intake in CD 11 subjects could have occurred due to a 

number of rea~ons. It could be because people who were more aware of their health 

responded in both phases and were more likely to have reduced their energy intake. It 

could have resulted due to improved knowledge of nutrition over time. People ate 

less or could be underreporting their intakes the second time in 1995-96. 

The reduction in energy intake did not correspond with a reduction in BMI. 

Possible reason for this could be that there were errors in reporting dietary intake, or 



129 

errors in the self-reported h~ights and weights (Palta et al., 1982; Stewart et al., 

1987). The fact that BMI did not change but energy intake went down suggests that 

the CD 11 subjects are possibly less active. 

5.2.3. Comparison of changes in nutrient intakes that occurred in Census District 11 

and Coteau Hills at the end of intervention 

There were no changes in percent energy from fat, carbohydrate and protein in 

both regions. Overall, when the two regions were compared at the end of the study 

for differences in the changes made in dietary intakes, significant differences in energy 

intake (kcal) was observed. 

Review of other intervention studies provide mixed results (Table 5.5). 

Pietinen et al. (1988) reported a decline in total fat intake as a percent of energy in the 

intervention area for both men and women after 1 0-years of the North Karelia 

Project. These changes were accompanied by a reduction in serum cholesterol levels. 

In comparilson to the ten years to achieve such change the present evaluation was 

done within eight to ten months of the nutrition component of the intervention in 

Coteau Hillis. This may be one of the reasons for not being able to see significant 

changes in die~. 

In the 1\1RFIT study, Special Intervention men reported changes in nutrient 

intakes after one year of the study. There were significant reductions in total fat 

intake (from 38.4% to 34.3% of energy), saturated fat (14.2% to 10.4%) and 

cholesterol (448 mg to 268 mg/day) and an increase in polyunsaturated fat (from 

6.4% to 8.6% of energy). These remained unchanged through five years of the trial. 



TABLE 5.5. 

INTERVENTION STUDIES AND DIETARY RESULTS 

STUDY 

Noith Karelia 
Project (Pietinen et 
al., 198&) 

Multiple Risk 
Factor Intervention 
Trial (MRFIT) 
(Gorder et al., 
1997) 

INTERVENTION 

multi factor 
n= I 834 males; 
n= 1973 females; 
aged 3 0-59 years 
multifactor 
n = 6428 males; 
aged 35-57 years 

PERIOD 

20 years 

7 years 

Minnesota Heart I multifactor 
Health Program 25-74 years 

10 years 

(Nothwehr et al., 
1994) 

Present study diet and physical I 3 years 
activity 
n=60~ 18-74years 

RESULTS 

For the period I 972-1982, saturated fat intake 
reduced significantly by 20% for males and 14% 
for females 

After one year, significant reductions in total fat 
intake (from 38.4% to 34.3% of total energy), 
saturated fat (14.2% to 10.4%) and cholesterol 
(448mg to 268 mg/d) were reported. These 
remained unaltered for the rest of the trial 
period. 
Over a period often years (1980-1990) reported 
significant decline in percent of total energy 
derived from fat from 39% to 36%. Total 
serum cholesterol levels also decreased 
significantly. 
No change in intervention area. Absolute intake 
of energy, fat (g), saturated fat (g), 
polyunsaturated fat (g), protein (g) and 
carbohydrate (g) reduced in the control area. 
However, no change in percent fat and 
carbohydrate seen. 

-w 
0 
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The control group also reported decreases in the same nutrients though smaller in size 

(Gorder et al., 1997). 

Changes in dietary intakes after one year reported in the l\1RFIT study could 

be due to a number of reasons. The intervention program was an intensive one 

comprising of eight to ten week group sessions for the intervention participants and 

spouses. Group sessions were held to address specific problems like weight control. 

Special intervention participants also received group and individual counseling on a 

fat-modified diet. Short term success was evaluated after a ten week intervention 

period. Periodic assessments were conducted and goals were modified accordingly 

(Dolecek et al., 1997). The difference in approach between the l\1RFIT study and the 

CNAP could be another factor to be considered. In the CNAP, lay leaders went -out 

to the community and advocated for environmental and individual changes. They 

attempted to make small environmental changes by increasing awareness of the 

community on heart healthy food choices available in the grocery stores, rink canteens 

and restaurants which in tum could support future individual behavior changes. This 

could be a slow process. 

Earlier .studies like the North Karelia Project using intervention and reference 

communities were initiated at a time when there was a low general awareness of 

cardiovascular disease and its relation to lifestyle factors. Hence, such programs were 

successful in demonstrating significant reductions in most factors in the intervention 

communities. Later studies conducted in the 1980s like the Minnesota Heart Health 

Program and Stanford Five City Project faced tremendous difficulties in achieving 
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significant changes in the intervention communities as compared to the reference 

communities which may be due to greater awareness among the people on heart 

health due to national programs. Probably in Coteau Hills too people were already 

aware of heart health issues. 

Fortman et al. (1995), reflecting on the Stanford Five City Project, observed 

that in spite of the numerous individual components of the intervention program 

proving to be effective, the fact remained that the observed positive effect was 

diminished due to an unexpectedly large favorable risk factor changes in control 

areas. This may be due to the 'contamination' or influence of the reference area by 

the media and professionals (Pyorala, 1995). Again, the same reasons may have been 

factors accounting for the results in this study. 

Mittlemark et al. ( 1993 ), commenting on the need for a realistic time frame to 

see any effective community change, report three stages of implementing a 

community program, namely, community analysis needing almost a year, intervention 

phase needing a minimum of five years and finally institutionalization. The time frame 

for the community analysis and intervention phases are highly variable depending on 

the community. Institutionalization refers to the gradual transition of the program 

from dependence of outside support to indefinite continuance with local resources. 

Another factor to be considered is cost. In general, it has been felt that though 

volunteers are trained there may be inadequate community resources available to 

support and sustain the intervention. The most probable limitation in the present 

study may be the short time period between intervention and evaluation. The CNAP 
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was initiated in January 1995 and the volunteers went out to the community in late 

March 1995. The evaluation for this study was done between November 1995 and 

January 1996. A period of eight to ten months may be too short to see any changes in 

dietary intake. Longer time frames may be needed to see greater changes in nutrient 

intakes. Whether adequate resources were available to support and sustain the 

Coteau Hills Nutrition Advocacy Program was not evaluated. 

Analysis of interventions of this type needs to be done in the context of what 

may have happened, both planned and unplanned, in both communities, both before 

and during the intervention. It is therefore necessary to know what nutrition services 

and programs were being offered in the regions during 1992-1993 and 1995-1996 

.time period. 

One possible reason for the low response rate in the study could be the 

changed economic conditions in the rural areas of Saskatchewan. Agricultural prices 

were going down in 1992-93. Farmers were facing bankruptcy (Saskatchewan Heart 

Health Program, 1997). On the hierarchy of needs, economic factors appeared to 

outweigh health concerns during this period. In the light of changing economic and 

social conditiot:ts, health was not necessarily regarded as a priority issue by the people 

in Coteau Hills. 

It was also the period when many hospitals were being closed. People were 

angry at the closures. This animosity may have led to the low response rates in the 

study as they perhaps felt that money was being cut from the hospitals and being 

diverted to the conducting of such programs. 
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Also, there were a small proportion of males in the 18-34 years age group 

who responded. There appears to be a difficulty in getting this age group to take part 

in studies as can be seen in other surveys like the Nova Scotia Survey where the 

response rate of this age group was very low. It has been suggested that this may be 

due to the high migration tendency of this age group (Nova Scotia Department of 

Health, 1993). 

One possible reason for the lack of more effective changes in the Coteau Hills 

area could be that prior to the Community Nutrition Advocacy Program there was 

very little contact with the nutritionist who visited the area once every three months 

(Ebbesen and Reeder, 1997). In fact one of the goals of the Community Nutrition 

Advocacy Program was to provide nutrition outreach for a rural area like Coteau 

Hills to make nutrition information more available (Saskatchewan Heart Health 

Program, 1997}. The residents did travel out to see a nutritionist in Swift Current 

region (Bergerman, 1997b) where people attended grocery tours and Eat Smart 

classes in response to newsletters and promotions which reached the area from Swift 

Current (Wadsworth, 1997b). This was true for the period 1992-1993 to September 

1995 after which a Public Health Nutritionist was posted in the area. Similar services 

like those which were routinely carried out in CD 11 were provided like Eat Smart for 

your Heart, grocery shopping tours and newspaper articles. Many registered for the 

grocery shopping tours because of the shorter time commitment involved than other 

projects. The majority of the participants were females, from young adults to seniors 

(Wadsworth, 1997 a). 
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For the periods 1992-93 to 1995-96, the Public Health Nutritionists covering 

the areas of Census District 11, Coteau Hills and adjacent areas provided nutrition 

services like "Eat Smart for your Heart" workshops and grocery tours besides 

conducting nutrition education classes to nurses and educators (Fig. 5. 1) (Bergerman, 

1993; Wadswort~ 1997 a). 

Fig 5.1. 

Nutrition Services Provided by the Public Health Nutritionist 

Consiiftations 

Public Health Nurses 

Health Care Workers 

Physicians 

Teachers 

Public Health Nutritionist 
! 
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Media 

Newspaper columns 

Television, Radio 
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Workshops 

Grocery Shop Tours 

Nutrition services were offered using the professional influence model 

(Bergerman et al.~ 1995). This has been referred to as the Pyramid oflnfluence, 

where at the top of the pyramid~ a proportionately larger number of people can be 

reached with the least involvement of time~ energy and resources as opposed to 

individual counsel~ng where for the same amount of investment in terms of time and 

energy, only one or two people are influenced (Bergerman et al., 1995). It is difficult 
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to estimate the actual number of people reached by such services. The professional 

health model or the Pyramid of Influence, Fig.5.2. would better explain the possible 

number of people reached by the nutritional services offered by the Public Health 

Nutritionist (Bergerman et al., 1995). Therefore, by teaching nurses and teachers in 

groups a greater number would be instructed and in turn could use the knowledge to 

influence others. 

Fig. 5.2 

Pyramid of Professional Influence 

Action Number Affected 

Policy l,OOOs- l,OOO,OOOs 

Research/Publication l,OOOs 

Using the media IOOs 

Teaching Teachers I00-150s 

Teaching Groups 20-30 

Teaching those with clients 50 

Teaching/Counseling the individual 1-2 

The main ~ocus of approach of the Public Health Nutritionist covering the two 

regions was that of promoting self-care to the community through healthy eating and 
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exercise to reduce the risk for heart disease and other chronic disease (Bergerman, 

1993). 

Consultative and teaching services were provided to those who had direct 

links with clients like public health nurses, health care workers, physicians and 

teachers. Such services included educational workshops, development and provision 

of resource materials (Bergerman, 1997a). The Public Health Nutritionist was ofthe 

opinion that the Public Health Nurses were the key resource persons and the main 

source of contact with the community in CD 11 (Bergerman, 1997a). According to 

Bergerman, the nurses were very motivated and enthusiastic to gain more nutrition 

information and knowledge. This would be helpful as they in turn would influence 

others to change. 

The Public Health Nutritionist was also involved in the project APEX where 

the teachers in Grade V level were trained in nutrition aspects and they in turn taught 

the students. Workshops were conducted for groups of teachers. The topics covered 

were Canada Food Guide to Healthy Eating (Health and Welfare Canada, 1990) and 

Vitality (Health and Welfare Canada, 1990). 

It is e~timated that 374 health professionals (mainly public health nurses and 

health counselors) were contacted in 1992-93 and the corresponding figure in 1995-

96 was around 510 (Bergerman, 1993; Saskatoon District Health, I997). These 

figures are for the whole of Saskatoon Rural Health area. Since CD II region was 

bigger than Coteau Hills, it can be said that nearly two-third of these contacts were in 

CD 1I and one-third in Coteau Hills. 
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Nutrition services that targeted the communities as a whole through the media 

involved the newspapers, radio and television. Recipes, generally using plant based 

foods and low fat foods, were published once a month. At least 100 news media 

releases and newsletter publications (available both to the general public and 

professionals) were made in 1996-97 (Saskatoon District Health, 1997). 

Nutrition presentations in the form of workshops included "Eat Smart for 

your Heart" workshops, grocery shopping tours and topics of interest as requested by 

any group. 

"Eat Smart for your Heart" workshops were conducted through the TOPS 

group in local community colleges for a fee, mainly to ensure attendance. The 

participants were mostly women, the majority of them being in the age group 30-60 

years. At least 15 persons attended each session. (Bergerman, 1997b). Overall, for 

the whole Health District at least 10 such workshops were held per year (Bergerman, 

1997a). Topics covered included Canada's Food Guide to Healthy Eating, Vitality 

and nutritive value of foodstuffs in relation to fat and fibre. 

Those who participated in the "Eat Smart" workshops and others who were 

interested (lik~ public health nurses, health professionals, public) were taken on 

grocery shopping tours. The participants were taught the basics of reading labels and 

to recognise low fat and high fibre foods. The tour would start with the salad section, 

going on to the grains and cereal section and then margarine and fat section 

(Bergerman, 1997b). 
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Presentations were also made on a request basis. For example, whenever 

groups like TOPS requested presentations, such requests were given priority. The 

TOPS group presentations were made usually in January, February, March and 

September when their gatherings were held and also in October when a bigger 

meeting was usually held where at least 80-100 people normally attended 

(Bergerman, 1997b ). 

Bergerman ( 1997b) reported that health fairs may have started in the area in 

1994-1995. The health fairs were usually for high school students although adults 

also attended. Emphasis was mostly on healthy weight, lowering fat and women's 

health issues. 

In the Fall of 1995, Coteau Hills area became a part of the MidWest District 

Health based in Rosetown. A Public Health Nutritionist was posted in the area to 

encourage healthy eating patterns (MidWest District Health, 1996). During mid-

September 1995, a community dietitian was posted to cover the areas of Coteau Hills. 

She provided individual counseling for individuals who experienced diet related 

diseases such as high blood cholesterol and conducted group education sessions for 

target groups _such as weight loss and high blood cholesterol levels in areas like 

Beechy and Lucky Lake. 

In 1995-96, a number of programs were initiated that encouraged healthy food 

choices like Healthy Choices Restaurant Program where the restaurants received a 

package recommending that lower fat choices be available and that they used recipes 
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with reduced fat and salt and the Healthy Choices Rink Campaign where all rink 

managers were given a list of low fat and salt food choices. 

It should be noted that the public health nutrition services offered in Coteau 

Hills and Census District 11 were similar, particularly up to 1995, after which the 

nutrition services were handed over to the respective Health Districts in the region. 

However, Coteau Hills differed from Census District 11 when the Coteau Hills Heart 

Health Coalition was initiated in 1992. As part of the coalition efforts, a project 

coordinator conducted some preliminary outreach work within the community. The 

Program Coordinator spoke with the community people on recipe modifications 

especially with restaurant owners on the Heart Smart criteria. It was estimated that 

. about forty to fifty individuals may have met with the coordinator when such topics as 

low-fat foods, recipe modifications, healthy weights and exercise were discussed 

(Ebbesen and Reeder, 1997). Though only a small number of people took interest in 

this informal approach of attempting to bring about changes, it should be viewed as a 

small step forward towards a bigger project which was initiated later in 1995. Coteau 

Hills was selected as a demonstration site for the Saskatchewan Heart Health 

Program where an innovative Community Nutrition Advocacy Program was initiated. 

The training of the community leaders took place in January 1995 and they in tum 

went to the communities in March 1995. 

Ten community leaders or Community Nutrition Advocates (CNAs) were 

trained by nutrition interns in two day long workshops on such aspects as nutrition for 

heart health, label reading, recipe modification, healthier restaurant food choices and 
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healthy body weights. Of the ten participants eight volunteers subsequently used this 

training within the community. All eight participants were women in the age group 

30-59 years. Six women had completed college or university while two had some 

college, technical school or university training. All eight participants were from the 

Coteau Hills region with strong ties to community groups like rinks, 4-H and school 

associations (Saskatchewan Heart Health Program, 1997). 

The major period of activity for the CNAs was just after the training sessions 

and before late April 1995. This could be because of the agricultural season which 

began in late April. It may also be due to the initial enthusiasm after the training. The 

CNAs recalled having given six presentations to such community groups as weight 

control groups (TOPS), fitness groups and small groups of Home Care clients. 

Topics that were discussed were mainly general healthy eating and dietary fat issues. 

Topics such as fibre, healthy body weights and heart disease were discussed to a 

lesser degree (Saskatchewan Heart Health Program, 1997). 

The CNAs participated in major community events like school health fairs, 

community fair and trade shows. These activities appeared to be more action 

oriented than were group presentations. For example, at the Lucky Lake trade fair, 

samples of green lentil soup were provided to the people. This is an example of 

promoting a healthy eating style through advocacy. Most often the CNAs reported 

giving general information or advice regarding lifestyle changes while talking with 

individuals over a coffee break. Other activities included visits to the local grocery 

stores and providing them with a list of lower fat-food products that could be 
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stocked. The CNAs advocated with community groups to improve foods served at 

community events. Rink canteen operators were also contacted regarding provision 

ofheart healthy food choices (Saskatchewan Heart Health Program, 1997). 

It is difficult to state accurately the number of people who were reached by 

the activities of the CNAs. During interviews with the CNAs, it was reported that the 

actual number of people reached was not known due to the further effects produced 

by individuals. Based on recall it was estimated that 600 to 700 individuals were 

contacted by the CN As who in turn might further influence at least one or two more 

people, thus reaching a large proportion of the population (Saskatchewan Heart 

Health Program, 1997). Therefore, based on the above estimation, it was thought 

that at least one-third of the population would have received the nutrition message 

(Ebbesen and Reeder, 1997). 

The CNAs reported several changes in the communities. Changes were noted 

in the availability of low-fat foods in the restaurants. For example, better availability 

of lower-fat milk was reported. Stores stocked lower fat cheeses and mayonnaise 

products. An evaluation done by the investigators in the CNAP showed that some 

low-fat food ~terns were more available, while others like low-fat frozen dairy 

products were still not available. It was felt that it was too short a period to see any 

major environmental changes in the grocery stores as such changes required that the 

communities be aware of the products. It is also necessary that the people be aware 

of the need to make behavioral changes. This is a long process and would need more 

time (Saskatchewan Heart Health Program, 1997). 
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Other changes reported were an increase in the number of people who walked 

in the community and in more discussions about healthy food choices (Saskatchewan 

Heart Health Program, 1997). 

However, there appeared to be certain challenges faced by the CNAs. 

Though half the CNAs felt that the CNAP was effective in reducing the demand for 

nutrition education services because of their easy accessibility to the community 

members, others felt that the people still looked up to the dietitian as the "expert" for 

professional advice. Another factor that need to be considered was the training 

period of the CNAs. Three CNAs reported fatigue due to the fact that most 

information had to be "crammed" in two sessions. It raises questions about how 

much information and skills would have been gained. 

The short time frame of the intervention period when this evaluation took 

place maybe a limitation of this study. Although the overall project began in 1993, 

the nutrition component, namely, the Coteau Hills Nutrition Advocacy Program, was 

not initiated until January 1995, when the training of the advocates began. The actual 

community work began in the end of March. For time and financial reasons, the 

present study }?.ad to be evaluated within nine months of the CNAP introduction in the 

Coteau Hills region. Evaluation of effectiveness for the present study was done in 

November 1995 through January 1996. A period of eight to ten months may be too 

short a time period to see changes in individual behavior and a longer time may be 

needed. This is especially true of dietary habits where social, economic and cultural 

factors, knowledge and values play a significant role in food choices made. Changing 
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food patterns is more complex than taking medications or quitting smoking. Food 

choice decisions are influenced by a myriad of complicating emotional, social, cultural 

and economic factors which may explain why many people find it difficult to follow 

dietary guidelines. This makes it difficult to make changes regardless of the 

intervention (Orlandi, 1996). 

Also, little or no changes observed among certain age and sex groups, 

particularly 35-54 years subjects in the present study points to the need to subdivide 

the population into specific groups and target stage-appropriate intervention 

strategies (Prochaska, Diclemente, Norcross, 1992). A rural area may have unique 

barriers like age and gender that need to be addressed in program delivery. It is 

essential to understand the priorities and general lifestyle of various age and gender 

groups and then target nutrition messages to reach all segments of the population if 

more favorable dietary changes are to be observed to reduce the risk for 

cardiovascular disease. 

5.3. IM:PLICA TIONS 

It is important to understand what factors influence food behavior patterns. 

Diffusion of i!lflovation strategy used in the intervention area was based on the 

principle that as knowledge spreads, more and more people within the population will 

adopt the changes. Innovations or knowledge spread largely by word of mouth. 

Some people called innovators adopt changes faster than others. This group is 

usually small. Opinion leaders are early adopters (Boyle and Morris, 1994). Slowly 

others in the community will adopt the changes. Applied to the CNAP, the CNAs 
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were the opinion leaders who were well respected in the community. They were 

mainly nurses and teachers and one person was a housewife (Saskatchewan Heart 

Health Program, 1997). They in turn would influence others in the community. 

Applying the same principles in CD 11, probably there were some innovators there 

who were ready to adopt changes and possibly few were already at the stage to 

change. 

The fact that there were no significant dietary changes in Coteau Hills may 

possibly reflect people's unwillingness or inability to change. It is therefore necessary 

that the people be ready for a change. Otherwise, efforts to persuade people to adopt 

healthy practices may become futile if they are not ready or not motivated to adopt 

the suggested behavior (Prochaska, 1994). This fact was recognized by · the 

organizers of the CN AP. The program endeavored to increase awareness in the 

community on low fat food choices and heart health. It aimed to support behavioral 

changes on both individual and community bases. It used the diffusion of innovation 

theory combined with trans-theoretical model for change. It appeared that people 

were probably not aware of the enormity of the heart problem. Probably, the 

economic and_ social conditions prevailing at the time of the initiation of the 

intervention program far outweighed the health concerns. Even if people were aware 

of the problem, it is quite possible that the people felt powerless to bring about 

behavioral changes. The CNAP attempted to empower the people by using local 

leaders to talk to members of the community to bring about changes in the 

environment. This was based on the recognition of the fact that communities and 
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individuals have a mutual effect in reinforcing health behavior changes (Saskatchewan 

Heart Health Program, 1997). 

The fact that there was a low response from males emphasizes the need to 

consider the population as a heterogeneous group with differing interests and it is 

necessary to assess the stage of the readiness for change and to tailor interventions 

accordingly. This has implications in nutrition education as it would help to tailor 

messages specific to the stages of change the individuals are at in order for to avoid 

mismatch and to allow the program to be more effective (Prochaska et al., 1992). 

This also has implications for clinical and community dietitians in individual 

counseling settings. 

The major aim of the present study was to analyze and interpret the 

effectiveness of a community program in bringing about dietary change. Among 

several goals, the CNAP tried to bring about individual and community changes 

(Saskatchewan Heart Health Program, 1997). It attempted to make possible greater 

availability of low-fat food choices and increase the community's awareness of heart 

healthy food choices. The next stage would be to see if the people in the community 

have an increa_sed awareness of the heart health, nutrition and low fat food choice 

issues. In addition one would also have to control for all 'extraneous' or 

'contaminating' factors in order to conclude with confidence whether the program 

was successful or not in bringing about change. 

Other factors that need to be considered would probably be the number of 

times the messages were put across, the number of repeated exposures to the 
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messages, how effectively mass media channels of communications were used and the 

participation rate of the community members. These may be necessary to evaluate the 

reach of the program to the community. For the success of any intervention program, 

active participation of the community members is essential because it has been 

recognised that it is difficult to involve a large segment of the population (Luepkar et 

al., 1994). These questions will have to be answered before one can conclude if the 

intervention was effective or not in bringing about dietary changes. 

5.4. CONCLUSIONS 

The hypothesis of the present study was that the experimental group, namely 

the subjects in Coteau Hills would significantly reduce their intake of fat (total and 

·saturated fat, as percent of calories), and increase their consumption of nutrients like 

polyunsaturated fat, carbohydrate, dietary fibre and antioxidants vitamins namely, 

vitamins A, C and E over the three year period of intervention to reduce heart disease 

risk. 

To record significant changes, changes observed should be in intakes of fat 

and carbohydrate as a per cent of total calories. Based on this, it can be concluded 

that, overall, no significant dietary changes were observed in Coteau Hills or in 

Census District 11. NSP intakes did not increase significantly in either regions, nor 

were there no significant increases in intakes of any of the antioxidant vitamins. 

The question is whether the results reflect what has gone on in the community 

in terms of nutrition programs and services. Prior to 1995, both CD 11 and Coteau 

Hills had almost similar services. Later, there was an intervention program in Coteau 
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Hills. In 1995, the CNAP was initiated in Coteau Hills. Efforts were made through 

the CNAP initiatives to advocate for low-fat food choices. So, did the people make 

changes? This is difficult to answer from the results of this study. One major reason 

being the non-response making it difficult to generalize to the population. Only 

20.8% and 16.7% ofthe original sample responded both times. It raises the question 

of how representative the study sample is and whether the results from this sample 

can be generalized to the larger population. A community study ultimately aims at 

testing whether a specific program is effective and feasible in bringing about changes 

on a larger scale. The low response rate makes it difficult to draw conclusions. 

Another factor that needs to be considered is the short time period between 

the CNAP and the evaluation of this study. A period of eight to ten months may be 

too short a period to detect any changes in something as complex as dietary behavior. 

The CN AP tried to bring about environmental changes by enhancing the awareness of 

heart healthy food choices and increasing the availability of low-fat food choices in 

grocery stores, rink canteens and restaurants. It is recommended that to evaluate 

changes in dietary behavior, it may be necessary to evaluate the program after a 

longer period, probably after a further period of 4-6 months. 

It can be said that it is extremely hard to interpret the true effects of the 

intervention program. This is true of any intervention study where a number of 

factors are not under the control of the investigator. The present study aimed at 

studying the effect of a community intervention program in bringing about dietary 

changes. One of the goals of the CNAP was to advocate for positive individual and 
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community changes based on a peer teaching model (Saskatchewan Heart Health 

Program, 1997). It therefore appears that there has to be several links between the 

CN AP and the present study. There are several other factors that need to be 

considered to evaluate the effectiveness of the intervention program. It is 

recommended that further analysis be done to: 

( 1) assess the awareness of the community on heart health and low fat food choices 

(2) evaluate the participation rate of the community. It may be necessary to assess 

the number of times the messages were put across, the number of times people were 

'hit' by such messages. The answers thus obtained would help to evaluate the reach 

of the program to the community which in turn would help to assess the effectiveness 

of the community approach adopted in bringing about changes in dietary behavior. 

The difficulty concluding whether the intervention was effective or not is due 

to several factors like the small study sample, low response rate, certain 

methodological issues seen in this study. This is the complexity of the present study. 

It brings to light that community studies cannot be done in tight vacuum enclosed 

containers in laboratory settings. It should be appreciated that various other 

conditions within the community namely, social and economic, and presence of 

various nutrition services all have an impact on the community. Additionally, the 

control area too is not enclosed in test-tube like conditions where things can be tightly 

controlled. The community here too is subjected to outside influences. Based on all 

these factors it is difficult to evaluate the success or failure of the intervention 

program. 
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APPENDIX 1 

DATA ENTRY COVERING FORM 

Name 

Address 

Telephone Number 

Date ofBirth 

day mon. year 

Sex 

male 

female 

Saskatchewan Health Care Number 

We will not use this number for any 

reason without contacting you. 

Please do not write in this area 

Identification 

unit rpt region 

subject 

Birth Date 

d m y 

Sex 

1 =male 

2 =female· 

SHSP number 
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The first section of this booklet is a short questionnaire. Foil owing that are 
instructions for recording your food and a sample food record. The remainder of the 
pages are for you to record your food for the three days assigned to you. 
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INTRODUCTION 
Use this dairy to record your food intake. The researchers in this study want 

to find out about the usual diet of Saskatchewan people. It is therefore important that 
you do not change your eating habits while taking part in this study. Write full 
details about all your food and drink for the three day period assigned to you. Record 
meals, snacks, drinks and nutritional supplements. The following pages will explain 
the kind of detail we are looking for, and a sample food record is given. 

If you have any questions please call us at the Division ofNutrition and 
Dietetics, University of Saskatchewan. The telephone number is 966-5849 -- ask for 
Uma. 

INSTRUCTIONS 
1. Record all food (meals and snacks) and beverages (including water and alcohol) 
for the three day period assigned to you. Please record the approximate time you 
have each meal, snack or drink in the column marked "Time" on the dairy pages. 
2. We suggest that you carry this dairy with you wherever you go. It is much easier 
and more accurate to record your food immediately after eating. If someone else 
prepared or bought the food you might find it useful to ask that person to help you 
with the details of the foods you ate. 
3. If you have food from a restaurant, cafeteria or take-out counter (e. g. a deli or fast 
food outlet) please put a check mark beside that entry in the Restaurant or "R" 
column. If the restaurant is a well-known chain, for example Dairy Queen, Pizza Bell, 
etc., you can just list the food times by the names on the menu. For example, "1 Big 
Mac, 1 large fries, 2 packets of ketchup, 1 medium chocolate shake - from 
McDonalds's." The portion sizes from these restaurants are standardized and we 
have this information. When recording food from other restaurants describe 
ingredients and portions as you would for home cooked food. 
4. The following section summarizes the kind of detail we would like you to provide 
about the food you eat. 

Bread 

Cereal 

Fruit and 

Is _it white, 60% whole wheat, rye etc.? 

Give the name of the cereal e.g. Cap'n Crunch, Miniwheats with Frosting, 
and the company if possible e.g. Kellog' s, Post 

Vegetables Cooked or raw? Peeled or unpeeled? 

Juice Is it real fruit juice or a fruit flavored drink like Five Alive, Tang or 
Kool-Aid? For real fruit juice is it sweetened or unsweetened? 



Dairy Give the type of milk or cream if you know it e.g. 2%, homo, skim. 
Cream might be 10% or 32%. 

For margarine give the brand and tell us if it is hard (i.e. packaged in 
squares) or soft (i.e. in tubs). For example, Imperial margarine (hard), Becel 
Margarine (soft). 

Make sure to tell us if it is "lite". 
For cheese, state the type e.g. cheddar, mozarella, Is it processed 

cheese? Is it part skim or low fat cheese? 
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For yogurt, sour cream, cottage cheese give the butterfat content. This 
should be on the label. If you did not take it from the container yourself, make sure 
you get the information before the container is thrown away. 

Meat 

Baked 
Items 

For yogurt tell us if it is flavored or plain. 

How has it been cooked? e.g. fried, broiled, barbecued. 
Did you eat the skin and/ or fat or were they cut off'? 

Cakes: Does it have icing? 
Pie: Does it have crust on the bottom only, or on both the top and 
bottom 

For any food make sure you tell us if it is "light" or calorie reduced e.g. light 
mayonnaise, diet Coke. 

5. Use any of the following ways to estimate amounts of foods: 

Household measures - use cups, tablespoons, teaspoons, fluid ounces, or millilitres, 
e.g. I/2 c. cooked whit rice. 

Dimensions- use inches or centimetres e.g. cheddar cheese, 1"x3"x1/4". For round 
objects give the diameter, that is, the measurement across the widest part of the circle 
e.g. 1 apple, 3" diam. You can use the measuring guide on the back cover of the 
diary to estimate dimensions. 

Weight- use ounces or grams e.g. 6 oz. cooked roast beef 
You can also use the weight or volume given on packages e.g. 1 drinking box (250 
mls) unsweetened orange juice, 1 AERO chocolate bar (43g). 

6. For dishes which are a mixture of different foods, first give the amount of the 
entire serving, then estimate the portion of each food, e.g. 2c. stir fried vegetables: 
1/4 each broccoli, mushrooms, carrots, celery. 



7. Please include recipes for home-made main dishes, casseroles, soups, sauces, 
desserts. There are a number of pages titled "Recipes/Comments" for this purpose. 
List: 
- raw ingredients and the amount of each 
- method of cooking e.g. boiled, baked, battered and deep fried 
- the total number of servings that the recipe makes. When you record this food in 
the diary, state how many of those servings you ate. 
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8. After you have described a food in your diary you need not provide full details if 
you eat that food again later. Simply write "as before" or "same as yesterday". For 
example, if you always put about a teaspoon of sugar in your coffee tell us that for the 
first cup, then write "coffee, as before" for all other servings. Likewise if all the milk 
you use is 2% or all the bread you eat is white bread give full details the first time 
only. We will assume that all other milk or bread is the same unless it is marked 
otherwise. If you have leftovers from a dish for which you have already given us 
recipe estimate the portion size and describe it as "same as before" or "recipe given 
earlier". 



APPENDIX2 

NUTS NUTRIENT TABLE FOR PERIOD 1995111/21 

AGE MALE/FEMALE 
HEIGHT CM ( INCHES) WEIGHT KG ( LBS) 

NUTRIENT NAME 
ENERGY 
ENERGY 
PROTEIN 
TOTAL FAT 
UNSATURATED FAT 
LINOLEIC ACID 
OTHERPUFA 
SATURATED FAT 
CHOLESTEROL 
TOTAL CARBOHYDRATE 
VITAMIN A 
VITAMINE 
VITAMINC 
ALCOHOL 

CALORIE % INTAKE 

Carbohydrate . 49 
Fat 37 
Protein 12 
AJcohol 0 

UNIT 
KCAL 

KJ 
GM 
GM 
GM 
GM 
GM 
GM 
MG 
GM 
IU 
MG 
MG 
GM 
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INTAKE AMOUNT 
1965 
7794 

60 
78 
45 
10 
2 

278 
383 
230 
5021 

6 
83 
0 
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APPENDIX3 

FffiREFIND 

REPORT OF SUBJECT'S DAILY INTAKE (ALL QUANTITIES IN GRAMS) 

SUBJECTID 
FOOD CONSUMED ON 

FOOD GROUP FRUITS AMOUNT SOLUBLENSP INSOLUBLE TOTALNSP 
NSP 

Banana,Raw, 75.00 0.53 0.30 0.83 
flesh 
Grapefruit, raw 150.00 1.35 0.60 1.95 
Oranges, raw 

100.00 1.10 0.60 1.70 
Total for Food Fruits 2.98 1.50 4.48 
Groups 
FOOD GROUP GRAIN 

PRODUCTS 
Muffin, Bran 60.00 0.60 4.02 4.62 
Noodles, 55.00 0.28 0.22 0.50 
Macaroni, 
Boiled 

Total for Food Grain Products 0.88 4.24 5.12 
Groups 
FOOD GROUP Sweets/ 

Desserts 
Cake, Crispie 40.00 0.04 0.08 0.12 
Total for 0.04 0.08 0.12 
Swee~esserts 

Food Groups Vegetables 
Onion, raw 15.00 0.11 0.10 0.20 
Tomato, Fresh, 65.00 0.27 0.40 0.67 
raw 

Total for Food 0.38 0.50 0.87 
Group 
Vegetables 
Grand Totals for 4.27 6.32 10.58 
18-nov-1995 

Expressed as a 40.37o/o 59.76% 
percentage of 
Grand Total 
NSP 



APPENDIX4 

ASSUMPTIONS 

Coffee - if not mentioned, assumed black coffee 
- if taken with milk, but amount not specified, assumed 60ml. milk 

Tea - if not mentioned, coded as plain tea 
-if mentioned with milk, but amount not specified, assumed 30 ml. milk 

If tea or coffee is taken with cream but amount not mentioned, assumed 15ml. 
If tea or coffee or milk taken but amount not mentioned, assumed I cup. 
If taken with sugar, but amount not mentioned, assumed I tsp. sugar. 
If type of milk not mentioned, assumed 2% milk unless specified 
Sour milk - 2% milk 
Bread - If type not mentioned, assumed white bread 
Denver Sandwich- Bread, white (2 slices), corn beef(23g), mustard (Itsp). 
If bread with butter mentioned but amount not specified, assumed I tsp. butter 
If bread with jam mentioned but amount not specified, assumed half-tablespoon 
Ham on sandwich- ham (1,84) 
Lettuce on sandwich- assumed I leaf per sandwich (0.5, I03) 
Cheese bun- coded as bun, cheddar cheese (1 oz). 
Corn bran - assumed equal amounts of corn and all bran 
Oatbran plus - coded similar to rolled oats 
Cracked wheat - coded similar to whole wheat 
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If cereal amount is not mentioned assumed the amount that is given for the cereal in 
NUTS 
Marble cheese- 50% cheddar+ 50% mozzarella 
Velvetta cheese - processed cheese 
Monterey cheese - cheddar cheese 
Lite cream cheese (I tsp.) - cream cheese (0.18,48) - (0.06, 30) 
If cheese mentioned with bread but type not mentioned, assumed cheddar cheese 
Oil type not mentioned - assumed canota oil 
If food is fried, assumed it is fried in canola oil (I tbsp) 
Sausages- coded as pork sausage 
Steak - coded as beef 
Deer/Pork sausage - subtracted 20g lean pork from pork sausage and added 20g lean 
veruson 
Roast beef- coded as beef (1, 17); (also, same as beef, 15% fat, cooked; round, 
cooked, broiled) 
Salmon - 1 can mentioned - assumed (small can - 13 3 g) 



Canned tuna - if not specified, coded as packed in water 
Moose Meat - coded as beef 
Chicken coded with skin unless mentioned 
If meat/chicken barbecued, BBQ sauce (1tbsp). 
Pork puff- pastry (0.05, 410); pork (0.2, 145) 
Sausage roll- puffed pastry (0.15, 410,); sausage (0.5, 147) 
Ribs - assumed pork ribs, if not mentioned 
Chicken cutlet- chicken (0.9, 50), breadcrumbs (0.09, 296), egg (0.25, 79) 
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Apple - NUTS code - 1 small - 80g. 1 medium coded as 1. 5 small, 1 large as 2 small 
If not specified, taken as unpared 
Potatoes - 2 scoops - half-cup 
Pickles - if type not mentioned, assumed dill pickles 
Minced garlic - assumed 1 tsp, equal to 2 garlic cloves (2, 272) 
Lite soya sauce - regular soya sauce 
Alfredo Sauce- white sauce (1, 199); cheddar cheese (0.5, 46) 
Cheese dip- cheddar cheese (1,46); cream cheese (1, 48) 
Oreo cookie - coded as sandwich type cookie 
Apple fritters - coded as doughnuts 
Butter tart- pie pastry (0.1, 310); pie raisin filling (0.5, 153; 0.33, 183) 
Wagon wheel - 1 (graham wafer, marshmallow, chocolate syrup - 0.5, 72; 1, 180; 
0.25, 56) 
Poppycock- popcorn (0.5, 144); sugar (2, 180), nuts (peacan- 1, 883; almonds- 0.2, 
1) 
Cuban Lunch bar- assumed O'Henry chocolate (chocolate+ nuts) (1, 853) 
Cottage cheese dumplings- dumpling covers (same as perogies) (0.5, 117); 

cottage cheese ( 0.1, 3 99) 
Macadernia nuts - coded as cashews 
Mixed nuts - coded for mentioned servings of almonds, cashews, peanuts, brazilnuts 
Rye coded as whisky 
Dealcoholised beer - gingerale 
Mixed foods 
Egg salad - eggs (2, 79); mayonnaise 2, 1 08) 
Macaroni sala4- 1 cup. macaroni (1, 263); mayonnaise (2.8, 108), celery (0.65, 385); 
green pepper (0.8, 136) 
Pasta salad - 2 tbsp - pasta (0.13, 117); mayonnaise ( 1, 1 08); green pepper (0.04, 
514) 
Potato salad- potato (0.5, 149), mayonnaise (1, 108) 
Scallop potatoes - potatoes (1, 149), milk (0.25, 110), butter (2, 294), flour (0.1, 
219) 
Jellied salad - 1/4 cup 
jello- (0.25, 715), orange (0.25, 124), peach (0.25, 130), pear (0.25, 505) 
Macaroni casserole - 1 cup -
macaroni (0.5, 373); onion (0.16, 403), fat (1.5, 294), 



tomatoes (0,6, 188), brown sugar (0.1, 229), cheese (1.49, 44), 
beef (0.33, 17). 
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Pasta/ spaghetti casserole - same as above, except coded for pasta/ spaghetti instead 
of macaroni 
Fried Rice - assumed no meat, unless mentioned 
Matrimonial cake -
flour (0.04, 219); rolled oats (0.04, 398); brown sugar (0.67, 229); 

margarine (1, 883); date filling- date (0.16, 280); sugar (0.5, 180) 
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APPENDIX5 

VITAMIN A 

CONVERSION OF INTERNATIONAL UNITS (I.U) TO RETINOL EQUIVALENTS 
(RE) 

Assuming that the normal consumption is 10,000 I.U. and that equal amounts of Vitamin 
A are derived from animal and vegetable sources, 

1 RE = 3.33 IU (retinol from animal foods) 
= 10.00 IU (from plant foods) 

3.33 IU= 1 RE 
5000 IU = 1500 RE approx. 

10IU=1RE 
5000 IU. = 500 RE 

Total (Mixed Source)= 5000 + 5000 IU. = 1500 + 500 RE 
10,000 IU = 2000 RE. 

Therefore, 5 IU = 1 RE. 
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APPENDIX6 



TABLE6.4.1 

COMPARISON OF AVERAGE DAILY DAILY NUTRIENT INTAKE FOR SUBJECTS IN CENSUS DISTRICT 11 AND 

. 

Vitamin A (R.E.) 
Vitamin E . (~g) 
Vitamin C (mg) 
Alcohol (g) 
_ Al~o~~!!% ~nergy) 

Vitamin A (R.E.) 
Vitamin E (mg) 
Vitamin C ( mg) 

-

' 
, 

CENSUS DISTRICT II . COTEAU HILLS 
n=90 n=60 

1992-1993 . 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 

1687 ± 1761 1601 ± 1330 -86 ± 1474 1749 ± 1166 1881 ± 1245 132 ± 1474 
8.3 + 5.1 7.8 + 4.1 -0.5 + 6.2 8.2 ±3.9 7.4 +4.0 -0 8 + 5.3 

102.6 + 69.5 87.6 + 67.4 - 1 S.O + 67.6* 95.8 + 49.3 95.0 ± 56.2 ... 0.8 + 60.3 
4 +II 4 + 10 0 + 14 3+8 1±3 .. 2 + 6** 

1.4 + 4.0 1.0 + 2.7 -0.4 + 4.3 0.9 + 2.3 0.1 +0.6 -0.8 + 2.1** 

TABLE6.5 

COMPARISON OF AVERAGE DAILY NUTRIENT INTAKES BETWEEN 
CD 11 AND COTEAU HILLS IN 1992-1993 

MALES FEMALES 
CD II COTEAU p-value CD 11 COTEAU p-
n=35 HILLS n= 55 HILLS value I 

n = 18 n=42 
1532 + 1347 1504 + 1020 0.93 1785 + 1986 1854 + 1219 0.83 
10.0 +'6.6 8.6 + 3.9 0.20 7.2± 3.7 8 + 3.9 0.32 

100.2 ± 63.1 93.5 + 56.1 0.05* 104.1 + 73.8 96.8 + 46.9 . 0.55 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
*p ~ 0.05 ** p ~ 0.01 . 

CD 11 vs 
CH 
92/93-
95/96 
0.41 
0.83 
0.18 
0.34 
0.41 

_; 

-....... 
....... 



TABLE6.6 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKES FOR MALE SUBJECTS IN CENSUS DISTRICT 11 

' 
_, 

CENSUS DISTRICT II COTEAU HILLS .CD 
n=35 n = 18 I1 

vsCH 
1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 95/96 92/93-

95/96 
Vitamin A (R.E.) 1532 ± 1347 1523 ± 1011 -9 ± 1368 1504 ± 1020 1501 ± 1443 -3 ± 579 0.99 
Vitamin E (mg) 10.0 + 6.6 8.3 + 4.7 - 1.8 + 7.9 8.6 + 3.9 6.4 + 3.1 -2.2 + 4.6 0.72 
Vitamin C ( mg) 100.2 + 63.1 73.5 + 46.4 - 26.7 + 64.0* 93.5 + 56.1 87.9 + 58.5 - 5.6 + 53.3 0.21 
Alcohol (g) 6.0 + 13 8 +14 2 + 18 5 + 13 1+4 -4 + 9 0.13 
Alcohol 1.8 ± 4.9 1.8 ± 3.5 0.0 ± 5.7 1.6 ± 3.3 0.2 ± 1.0 - 1.4 ± 2.7* 0.22 
(~~11ergy) 

TABLE6.7. 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKES FOR FEMALE SUBJECTS IN CENSUS DISTRICT 11 AND 

CENSUS DISTRICT II COTEAU HILLS CD II 
n= 55 n= 42 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Vitamin A (R.E.) 1785±1986 1650 ± 516.4 - 135 ± 1994 1854 ± 1219 2043 ± 1131 189 ± 1443 0.35 

Vitamin E (mg) 7.2 + 3.7 . 7.4+3.8 -0.2 + 4.9 8 + 3.9 7.9 + 4.2 ~ 0.1 + 5.4 0.75 
Vitamin C (mg) 104.1+ 73.8 96.7 + 76.9 -7.4 + 69.2 96.8 + 46.9 98.1 + 56.7 - 1.3 + 63.5 0.52 

Alcohol (g) 3.0 + 9.6 1.1+3.7 - 1.9 + 9.3 1.5 + 4.0 0.2 + 1.1 - 1.0 + 4.0 0.63 

Alcohol(% energy) 1.1+3.4 0.5 + 1.6 - 0.6 + 3.1 0.6 + 1.8 0.1 + 0.4 - 0.5 + 1.7* 0.86 - L-

*p<O.OS 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 

~ 

-...) 
. 00 



TABLE6.8 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS AGED 18~34 YEARS IN CENSUS 

CENSUS DISTRICT II COTEAU HILLS CD 11 vs 
n = 18 n = 11 CH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 95/96 92/93-
95/96 

Vitamin A (R.E.) 1575±1754 1696 ± 1940 - 121 ± 1068 1340 ± 1588 1835 ± 1380 475 ± 897 0.40 I 

Vitamin E (mg) 10.2 + 7.7 7.1 + 3.5 - 3.2 + 8.1 8.8 +4.0 6.1 + 2.4 -2.7 + 4.6 0.84 
Vitamin C ( mg) 118.9 + 90.4 78.1 + 47.1 -40.8 + 76.6 83.8 ±52. I 86.5 + 56.5 2.7 + 60.8 0.10 
Alcohol (g) 1+2 6 + 13 5 + 12 2±3 0 -2 + 3 0.02* 
AlcohoJ{% e_!!~y) 0.1 + 0.4 1.2 + 2.7 1.1 +2.5 1 + 1.8 0 - 1 + 1.8 0.01 ** 

TABLE6.9. _ 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR MALE SUBJECTS AGED 

18-34 YEARS IN CENSUS DISTRICT 11 AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 (mean± s.d.J 
CENSUS DISTRICT 11 COTEAU HILLS CD 11 

n=5 n=3 vsCH 
I 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
I 95/96 

Vitamin A (R.E.) 2084+ 1783 1663 + 941 - 421 + 1281 1445 + 1616 1577 + 1591 132 + 166 0.40 
Vitamin E (mg) 20.8 + 6.8 8.0 + 3.6 - 12.8 + 8.2* 9.6 + 3.0 6.6 + 3.0 - 3.0 + 2.4 0.07 

Vitamin C (mg) 152.3+ 69.4 86.1 + 26.8 - 66.2 + 63.5 68.6 + 70.3 98.2 + 73.0 -30.2 + 8.3 0.03* 

Alcohol (g) 2+4 18 + 19 16 + 19 3+6 0 -3 + 6 0.09 

Alcohol(% energy) 0.4 ±_Q.8~-- 3 + 3.6 2.6 + 3.4 2.0 + 3.4 0 -2.0+3.4 0.14 
I 

*p<0.05 **p~0:01 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 

--...I 
\0 



TABLE 6.10 
CO:MP ARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR FEMALE SUBJECTS AGED 18-34 YEARS IN 

~ 1_ 

CENSUS DISTRICT 11 COTEAU HILLS CD 11 
n= 13 n=8 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Vitamin A (R.E.) 1416± 1823 1709± 2244 293 ± 1006 1383 ± 1690 1932 + 1400 551 ± 1042 0.59 
Vitamin E (mg) 6.4 + 3.0 6.7 + 3.5 0.4 + 4.6 8.5 +4.5 6.0+ 2.4 -2.5 + 5.3 0.21 
Vitamin C (mg) 105 + 92 . 75 +54 -30 + 77 90+48 89.5 + 48.2 -0.5 + 54.2 0.51 
Alcohol {g) 0 2+5 2+5 2 ±.2 0 2±2 0.09 
Alcohol(% energy} 0 0.6 +2.0 0.6 +2.0 0.6 + 0.9 0 -0.6 + 0.9 0.09 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1995-96. 

TABLE6.11 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS AGED 

35-54 YEARS IN CENSUS DISTRICT 11 AND COTEAU HILLS BETWEEN 1992-1993 & 1995-1996 mean± s.d.) 
CENSUS DISTRICT 11 COTEAU HILLS CD 11 vs 

n=29 n = 19 CH 
1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 95/96 92/93- 95/96 

Vitamin A _(R.E.) 1500 + 1578 1293 + 763 -207 + 1000 1886 + 1243 1657 + 1003 -229 + 1608 0.96 
VitaminE (mg) 6.8 +3.6 9.3 + 5.0 2.5 + 6.6 8.5 +4.2 7.4 + 2.2 - 1.1 + 4.1 0.02* 
Vitamin C __{ mg) 96.9 + 73 97.4 + 80.4 0.5 + 65.7 92.9 + 42.3 96.7 + 60.9 3.8 + 46 0.84 

Alcohol (g) 3+5 5 + 10 2 + 10 5 ± 12 1±4 -4 ± 8 0.04* 

Alcohol ( % energy) - Q.?_±J]_ - 1.3 + 2.9 0.5 +2.6 1.4 + 3.2 0.2 + 1 - 1.2 + 2.6 0.04* 

*p~0.05 
A negative sign in the third column of both regions indicates that the nutrie.nt intake in 1995-96 is lower than in 1992-93. 

-~ 



TABLE6.12 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR MALE SUBJECTS AGED 3 5-54 YEARS IN CENSUS 

--"--------- -----, 
Census District 11 Coteau Hills CD 11 

n=9 n=5 vsCH 
1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-

95/96 
Vitamin A (R.E.) 1132+745 1585 + 960 453 + 1232 1734 + 962 1321 ± 963 - 413 + 1223 0.24 
Vitamin E ( mg) 6.7 + 2.1 11.6 + 5.4 49 ± 6.4* 9.9+3.1 7.5 + 2.3 -2.4 + 4.6 0.03* 
Vitamin C ( mg) 102 + 48.2 85.2 + 59.4 - 16.8 + 20.8 96.6 + 43.4 114 + 90 17.1 +48 0.28 
Alcohol (g) . 5 + 7 12 + 16 7 + 17 10 + 23 4+8 -7 + 15 0.15 
Alcohol % 1.8 + 2.3 3.4 + 4.3 1.6 + 4.5 2.2 +4.8 0.9+2 -1.3+2.9 0.18 
*p<0.05 
A negative sign in the third column of both regions indicates that the nutrient intake in .1995-96 is lower than in 1992-93. 

TABLE6.13 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR FEMALE SUBJECTS AGED 35-54 YEARS IN 

Census District 11· Coteau Hills CD 11 
n=20 n = 14 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Vitamin A (R.E.) 1666 + 1528 1162 + 641 - 504 + 1960 1941 + 1358 1777 + 1107 .. 164 + 1761 0.60 
Vitamin E (mg) 6.9 + 4.2 8.3 +4.6 1.4 + 6.5 8 +4.5 7.4+2.2 -0.6 + 4.0 0.26 
Vitamin C (mg) . 94.6 + 82.8 102.9 + 89.1 8.3 + 67.2 91.5 + 43.5 90.6 + 50.2 -0.9 + 46.1 0.64 

Alcohol (g) 1+4 1+3 0+2 3+5 0 -3 + 5 0.17 I 

Alcohol (% energy) 0.5 ± 1.2 0.4 + 1.2 -0.1 + 0.9 1.1 +2.5 0 -1.1 +2.5 0.15 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
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TABLE 6.14 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR ALL SUBJECTS AGED 55-74 YEARS IN CENSUS 

UISTKlCT II ANU CUThAU HILLS HhTWhhN 1992-1993 & 1995-1996 (mean± s.d. 
Census District 1 I Coteau Hills CD II vs 

n=43 n=30 CH 
1992.:.1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93- 92/93-

95/96 95/96 
Vitamin A (R.E.) 1859 ± 1892 I767 ± 1320 -92 ± I996 I789 ± 937 2039 + 1347 250 + I550 0.41 
Vitamin E (mg) 8.5 +4.5 7 + 3.5 - 1 .5 + 4.2* 7.7 + 3.7 7.9 + 5.1 -0.2 + 6 0.19 
Vitamin C ( mg) 99.6 + 56.8 85 + 65.6 -14.5+63.I I02.1 + 53.0 97.0 + 56.2 -5.0 + 69 0.55 
Alcohol (g) 7 +15 2+8 - 5 +15* 2+4 0.3 + 1 - 1.7 + 4 O.I5 
Alcohol (% energy) 2.2 + 5.6 0.7 + 2.3 - 1.6 + 5.4 0.6 + 1.9 0.1 + 0.5 - 0.5 + 1.8 0.24 -
*p<0.05 

TABLE6.15 
COMPARISON OF AVERAGE DAILY NUTRIENT INTAKE FOR MALE SUBJECTS AGED 55-74 YEARS IN CENSUS 

Census District 1I Coteau Hills CD II 
n=21 n= 10 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Vitamin A (R.E.) 1596 + 1474 1463 + 1087 - 133 + 1465 1406 + 965 1569 + 8925 163 + 1997 0.68 
Vitamin E (mg) 9+5.4 7+4 - 2.1 + 5.2 7.6 +4.6 5.7+ 3.5 -1.9+5.4 0.95 
Vitamin C (mg) 86.1 + 58.6 ·65.4 + 44.0 - 20.6 + 61.5 99.4 + 61.4 71.6 + 31.7 - 27.8 + 55.4 0.75 

Alcohol (g) 7 + 17 3 + 11 -4 + 17 3+6 0 -3 + 6 0.81 

Alcohol(% energy) 2.1 ± 6.2 Q~2_±_~.9 - 1.2 + 6.4 1.2 + 2.6 0 - 1.2 + 2.6 0.98 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 
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TABLE6.16 
COMPARISON OFAVERAGE DAILY NUTRIENT INTAKE FOR FEMALE SUBJECTS AGED 55-74 YEARS IN 

" - - - _L 

Census District 11 Coteau Hills CD II 
n=22 n=20 vsCH 

1992-1993 1995-1996 92/93 - 95/96 1992-1993 1995-1996 92/93 - 95/96 92/93-
95/96 

Vitamin A (R.E.) 2111 ± 2237 2058 ± 1476 -53± 2400 1981 ± 884 2274 ± 1040 293 ± 1344 0.57 
I 

Vitamin E (mg) . 8 +4 7.1 + 3 -0.9 + 2.8 7.7 + 3.4 9+ 5.5 1.3 + 6.1 0.16 
Vitamin C ( mg) 112.5 + 53.2 103.8 ± 77.6 -8.7 ± 65.4 103.4 +50 109.7 + 61.9 6.4 + 73.6 0.49 
Alcohol (g) 6 + 14 1+3 -5 + 13 1+3 1+2 0+3 0.09 
Alcohol (% nergy) 2.3 + 5.0 0.5 + 1.6 -1.9+4.9 0.3 + 1.3 0.2 + 0.5 - 0.1 + 1.0 0.08 
A negative sign in the third column of both regions indicates that the nutrient intake in 1995-96 is lower than in 1992-93. 

-:~ 
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APPENDIX 7 

ANOV A RESULTS FOR AVERAGE DAILY ENERGY INTAKE IN CD 11 AND 
COTEAU HILLS FOR ALL SUBJECTS (1992-93 AND 1995-96) 

General Linear Model 
Factor Level Values 
Age 3 1 2 3 
Sex 2 1 2 
Year 2 I 2 
Treatment 2 I 2 

Analysis of Variance for energy 

Source DF Seq SS Adj SS AdjMS F p 

Age 2 4061725 6874855 3437428 13.88 0.000 
Sex 1 15887656 16404355 16404355 66.24 0.000 
Year 1 10I7109 665599 665599 2.69 0.102 
Treatment 1 1115594 1596583 1596583 6.45 0.012 
Age* Sex 2 2904I47 29I6I22 I458061 5.89 0.03 
Age*Year 2 747885 743528 371764 1.50 0.225 
Age*Treatment 2 3454664 5428767 2714383 10.96 0.000 
Sex*Year 1 35773 9 9 0.00 0.995 
Sex*Treatment 1 4243I 8508 8508 . 0.03 0.853 
Year* Treatment 1 11I697I 23432I7 23432I7 9.46 0.002 
Age* Sex*Y ear 2 1515461 874425 4372I3 1.77 0.173 
Age* Sex* 2 2303224 2303224 115I6I2 4.65 0.010 
Treatment 
Age*Year* 2 814751 18855I5 942758 3.8I 0.023 
Treatment 
Sex*Year* 1 3985I I088378 1088378 4.39 0.037 
Treatment 
Age*Y ear* Sex* 2 I742627 1742627 871313 3.52 0.031 
Treatment 
Error 168 68355789 68355789 247666 
Total 179 105506658 
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ANOV A Results on changes seen in energy intake for CD 11 subjects at the end 
of three years 

General Linear Model 

Factor Level Values 
Age 3 1 2 3 
Sex 2 1 2 
Year 2 1 2 

Source DF Seq SS Adj SS AdjMS F p 
Age 2 1621019 1584814 792407 2.62 0.077 
Sex 1 76797 150 150 0.00 0.982 
Treatment 1 2166151 4782270 4782270 15.80 0.000 
Age* Sex 2 2957732 1636646 818323 2.70 0.071 
Age*Treatment 2 1561339 3784936 1892468 6.25 0.003 
Sex*Treatment 1 785532 2133631 2133631 7.05 0.009 
Age* Sex* 2 3476808 1738404 1738404 5.74 0.004 
Treatment 
Error 138 41780418 302757 302757 
Total 149 54425796 
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ANOVA for energy- Repeated Measures for CD 11 

General Linear Model 
Factor Level Values 
Age 3 1 2 3 
Sex 2 1 2 
Year 2 1 2 

Source DF Seq SS Adj SS AdjMS F p 

Age 2 4711546 8563207 4281604 14.69 0.000 
Sex 1 8575140 11412619 11412619 39.15 0.000 
Year 1 2153581 3662227 3662227 12.56 0.001 
Age* Sex 2 3050682 3050682 1525341 5.23 0.006 
Age*Year 2 1481389 3327033 1663516 5.71 0.004 
Sex*Year 1 209132 719662 719662 2.47 0.118 
Age* Sex*Y ear 2 2789980 2789980 1394990 4.79 0.010 
Error 168 48972512 48972512 291503 
Total 179 71943961 

Analysis of Variance for energy - Repeated Measures for Coteau Hills 

General Linear Model 
Factor Level Values 
Age 3 1 2 3 
Sex 2 1 2 
Year 2 1 2 

Source DF Seq SS Adj SS AdjMS F p 

Age 2 2509770 4676839 2338430 13.03 0.000 
Sex 1 6383849 6275319 6275319 34.96 0.000 
Year 1 41094 204736 204736 1.14 0.288 
Age*Sex 2 2329680 2329680 1164840 6.49· 0.002 
Age*Year 2 101325 104744 52372 0.29 0.747 
Sex*Year 1 183339 438507 438507 2.44 0.121 
Age*Sex*Year 2 421588 421588 210794 1.17 0.31. 
Error 108 19383277 19383277 179475 
Total 119 31353921 
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