HEALTH-RELATED KNOWLEDGE AND BEHAVIOURS ASSOCIATED WITH
LEVELS OF OBESITY AMONG MANITOBANS:
ANALYSIS OF THE 1990 MANITOBA HEART HEALTH SURVEY

A thesis
submitted to the Faculty of Graduate studies
in partial fulfillment of the requirements for the degree of
MASTER OF SCIENCE

Department of Community Health Science
University of Manitoba

Winnipeg, Manitoba
© November 28, 2000



Bl

National Library Bibliothéque nationale
of Canada du Canada
uisitions and Acquisitions et
Bibliographic Services  services bibliographiques
Ottwe ON, KIA ONG Ottawa ON K1 0N
Canada Canada
Your le Votre rélérence
Our e Notre réldcance
The author has granted a non- L’auteur a accordé une licence non
exclusive licence allowing the exclusive permettant a la
National Library of Canada to Bibliothéque nationale du Canada de
reproduce, loan, distribute or sell reproduire, préter, distribuer ou
copies of this thesis in microform, vendre des copies de cette thése sous
paper or electronic formats. la forme de microfiche/film, de
reproduction sur papier ou sur format
électronique.
The author retains ownership of the L’auteur conserve la propriété du

copyright in this thesis. Neither the
thesis nor substantial extracts from it

droit d’auteur qui protége cette thése.
Ni Ia thése ni des extraits substantiels

may be printed or otherwise de celle-ci ne doivent étre imprimés
reproduced without the author’s ou autrement reproduits sans son
permission. autorisation.

0-612-57014-2

Canada



THE UNIVERSITY OF MANITOBA
FACULTY OF GRADUATE STUDIES
kkkik

COPYRIGHT PERMISSION PAGE

Health-Related Knowledge and Behaviours Associated With
Levels of Obesity Among Manitobans:

Analysis of the 1990 Manitoba Heart Health Survey

BY

Min Zhang

A Thesis/Practicum submitted to the Faculty of Graduate Studies of The University
of Manitoba in partial fulfillment of the requirements of the degree

of

Master of Science
MIN ZHANG ©2000

Permission has been granted to the Library of The University of Manitoba to lend or sell
copies of this thesis/practicum, to the National Library of Canada to microfilm this thesis and

to lend or sell copies of the film, and to Dissertations Abstracts International to publish an
abstract of this thesis/practicam.

The author reserves other publication rights, and neither this thesis/practicam nor extensive

extracts from it may be printed or otherwise reproduced without the author's written
permission.



(L

THE THESIS IS DEDICATED

To my respected supervisor, Dr. T. Kue Young,
To my dear husband, Dr. Wei Ren,
To my Dad and Mom,

To my son, Yale,

In love and gratitude.



Abstract

Introduction: Obesity is now recognized as a significant public health risk for
Canadians. Little is known about how health-related knowledge is associated with
the level of obesity and awareness of obesity. Also, there is a concern about the
accuracy of obesity categorization through Body Mass Index (BMI) from self-
reported data.

Methods: Data from the /990 Manitoba Heart Health Survey were analyzed to
assess the level of knowledge about the risk factors of heart diseases among normal
weight, overweight and obesity groups, and to compare self-reported behaviors,
behavioral changes and perceived barriers and benefits among the three weight
groups. The discrepancy between self-reported and measured height and weight and
its impact on the classification of obesity were examined.

Results: From multivariate analysis, the level of obesity was not an independent
predictor of knowledge level. The difference in knowledge scores between the three
weight groups can be accounted for by a few confounders. There was no discrepancy
between two methods of knowledge measurements. Both final linear models
supported that health knowledge level was significantly associated with age, sex,
aboriginal status, education and family incomes. Some distinctions were observed
among the three weight groups in health-related behaviors and behavioral changes.
Obese and overweight people were less likely to be current smokers and alcohol-
drinkers than normal weight people. More persons in the obesity group reported that
they were less active than others in the normal weight and overweight groups. While
64% of obese people and 46% of overweight people were trying to loss weight, 21%
of normal weight were doing so too. More normal weight people chose an exercise
strategy to loss weight than obese people. In terms of the most important change last
year, more normal weight persons mentioned that they "were more active” or
"improved their eating habits” while more obese/overweight persons stated that they
were involved in "losing weight” and "got medical treatments”. Self-reported values
of weight and height were highly correlated with their measured values (r=0.920 for
weight, r=0.918 for height). Overall, 82.8% of BMIs derived from self-reported
measure fell into the same obesity categories as actually measured BMIL.

Conclusions: Health education program should not merely target on overweigh/
obese people and include normal weight people as well. This study supports a
population strategy over a high-risk strategy in health promotion. Self-reported
weight and height are valid measure compared to actually measured data but minor
discrepancy does result in some changes in the categorization of obesity.
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CHAPTER1
INTRODUCTION

1.1 The Problem

The North American population is rapidly gaining weight! Obesity is now recognized
as a major public health threat; it has already affected a large proportion of the population
including the younger generation. One-third of Canadian adults are obese (Macdonald et al.,
1997) and half of the US adult population is somewhat overweight (Rippe, 1998). In the
United States, the Third National Health and Nutrition Examination Survey (INHANES IIT)
reported that 13.7% of American children and 11.5% of American adolescents were
overweight (cited in National Institute for Health, 1998, p118). Between the 1960’s and
1990’s, the overall prevalence of obesity in the US has doubled. Moreover, a recent study of
Behavioral Risk Factor Surveillance System (BRFCC) data from the US indicates that the
prevalence of obesity increased in every state, in both sexes, and across all age groups
(Mokdad et al., 1999).

WHO (1997) and the newly released “Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity in Adults” (NIH, 1998) have declared
that obesity is a chronic disease for the following six reasons: a) insidious onset; b) long
duration and frequently recurring; ¢) morbid process with characteristic symptoms; d) affects
entire body; €) known pathology and prognosis; f) rarely cured. Previous studies show that
obesity is associated with increased ali-cause mortality (Manson, 1987; Stevens, 1999). Itisa
major risk factor for coronary heart diseases, hypertension, type 2 diabetes, and dyslipidemia.
It is also related to gallstones, osteoarthritis, sleep apnea, some cancers (colon, breast,
endometrial and galibladder cancers), varicose veins, arthritis, respiratory problems

(Pickwickian syndrome, a breathing blockage linked with sudden death), liver malfunction,



complications in pregnancy and surgery, flat feet and even a high accident rate (NIH, 1998;
WHO, 1997, Sizer & Whitney, 1997). The consequences of obesity definitely have a
negative impact on the quality of human life.

The causes of obesity are still not completely understood. Like many other chronic
diseases, there are multi-level determinates. Ravussin et al. (1994) studied two groups of
Pima Indians, who lived in the southwestern U.S. and northwestern Mexico. These two
groups of people were separated 700-1000 years ago and now live under very different
environmental conditions. Results show American Pimas were heavier than Mexican
Pimas, had a much higher cholesterol level and had five times the rate of diabetes (cited by
Carlson, 1997, p402). These striking findings demonstrate the inter-relationship between
genes and environments. Genes of an efficient metabolism are of benefit to people who must
work hard for their calories, like Mexican Pimas and other populations in developing
countries. But the same genes turn into a liability when people live in an environment where
the physical activities are low and food is cheap and plentiful, like the population in the US,
Canada and many European countries.

The development of intervention programs needs information on population behavior
and knowledge. Several studies have concluded that physicians and other primary heaith care
practitioners have incomplete, confused and occasionally incorrect knowledge about obesity
and nutrition issues (cited in WHO, 1997, p171). Obesity is generally not viewed as a serious
medical condition, and many doctors fail to advise and treat their obese patients (cited in
WHO, 1997, p171). Harris et al (1990) found that obese subjects were less knowledgeable
about nutrition than thinner subjects. Smith et al. (1995) stated that knowledge is strongly
predictive of dietary change. Beech and his colleagues (1999) pointed out that although the

knowledge and consumption levels of adolescents with regard to fruits and vegetable were



low, their attitudes toward learning about healthier eating were favorable. Knowledge is
positively related to education, but does not necessarily lead to risk-reducing behaviors (Avis,
etal., 1990). Besides knowledge, many other factors influence behaviors. For example, black
overweight women were less likely to lose weight than the white overweight women because
of the absence of strong negative social pressure combined with a relatively positive body
image (Kumanyika, 1993).

There are no published research papers addressing the association between health-
related knowledge with the level of obesity and awareness of obesity. In other words, do
overweight or obese individuals® health knowledge levels differ from that of normal weight
individuals?

This study will conduct secondary analyses of the 1990 Manitoba Heart Health Survey
(MHHS), to examine knowledge levels about heart health and some self-reported behaviors
related to obesity among Manitobans.

Obesity assessment is another important issue. Body Mass Index (BMI) is the favored
indirect measure of obesity among obesity researchers because it is strongly correlated with
body fat. It is cheap, available, and easy to administer (US Preventive Service Task Force
inl996, p.219). BMI is expressed as body weight in kilograms divided by height in meters
squared. As many large-scale population studies rely on self-reported weight and height when
their actual measurement is not practical or funds are limited, there is a concern about the
accuracy of BMI. This study will investigate the differences between actual and self-reported
measures and their impact on BMI and categorization of persons as overweight or obese.

1.2 Objectives
The three objectives of this study are:

1. to compare three weight groups (normal weight, overweight and obesity) on:



a. their level of knowledge about the risk factors of heart diseases;
b. their self-reported changes in health-related behaviors;
c. their perceived barriers and benefits to attempt to change health-related behaviors;

2. to assess the discrepancy between self-reported and measured height and weight and its
impact on BMI and categorization of obesity;

3. to examine the differences in heart heaith knowledge and self-reported behavior

changes between the agreement* and disagreement* BMI subgroups.

* A greement subgroup” denotes individuals whose BMI from self-reported weight and height
are in the same category as measured BMI when subjects are divided into three weight groups.
“Disagreement subgroup” denotes individuals whose BMI from self-reported weight and
height are in different weight categories as measured BMI.
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CHAPTER 2
LITERATURE REVIEW

2.1 Concept Clarification
2.1.1 Overweight or Obese?

There has been confusion with the definitions of obesity and overweight. According
to the glossary of the NIH Clinical Guidelines on Obesity (p173), obesity is “ the condition
having an abnormally high proportion of body fat, defined as a body mass index of greater
than or equal to 30. Subjects are generally classified as obese when body fat content exceeds
30 percent in women and 25 percent in men.” According to the same document, overweight
is “an excess of weight but not necessarily body fat.” In other words, this term includes
weight in muscle, bone and water besides fat. Thus the concept of obesity is distinct from
overweight because obesity emphasizes the excess of body fat while overweight emphasizes
the excess of body weight. However, since most overweight persons are obese, it is difficult
to separate obese people from the overweight people.

The terms overwé.ight and obesity are often used inter-changeably. The Canadian
Guideline for Healthy Weights (Health Welfare Canada, 1988), the Report of the Task Force
on the Treatment of Obesity (Health Welfare Canada, 1991) and Canada’s Food Guideline
(Health Welfare Canada, 1992) define those persons with a BMI equal to or greater than 27
kg/m’ as obese. Many surveys in Canada have used this cut-point to calculate the obesity
prevalence (e.g., the 1978 Canada Health Survey, the 1983 Canada Fitness Survey, 1989
Canadian Heart Health Survey and the 1996/97 National Population Health Survey).
However, the US National Health and Nutrition Examination Survey (NHANES I, II & II)
used the terms “overweight”™ and “severely overweight”, instead of “obese”. In NHANES, the

85™ percentile of BMI was used to define overweight, and the 95™ percentile of BMI was



used to define severely overweight. For males, these cut-points were 27.8 and 31.1; for
females, 27.3 and 32.3, respectively (cited by Jeor, 1997, p48). In Europe, both the terms
overweight (25<BMI<30) and obese (30<BMI<40) have been used (http://www.roche-
obesity.net/). This lack of consistency in cut-points makes prevalence comparisons across
time and across countries véry difficuit.

This study will use the newly released NIH Clinical Guidelines on obesity to define
obesity and overweight. In the NIH Clinical Guidelines “overweight™ represents a special
term between healthy weight and obese weight. “Overweight” does not just mean the excess
of body weight. Overweight people might have an excess of body fat, but their BMIs are
lower than obese people.

2.1.2 Obesity Measure Based on BMI

The classification of obesity from the NIH Clinical Guidelines is based on BML. It
clearly states: “This classification is designed to relate BMI to the risk of diseases. It should
be noted that the relation between BMI and diseases risk varies among individuals and
among different populations. Therefore, the classification must be viewed as a broad
generalization™ (p 58). Sometimes BMI is an inappropriate measure of individual obesity in
persons who have a condition such as edema, high muscularity and very short body height.
However, it is good at estimating relative risk for disease compared to normal weight at the
population level.

Body Mass Index (also catled the Quetelet Body Mass Index) is a simple index
calculated as the weight in kilograms divided by the square of the height in meters. The
formula is as follows:

BMI = Weight (kg) / Height? (m®)



The classifications of overweight and obesity by NIH are displayed in Table 2.12.
Actually, this standard was adapted from the “Report of a WHO Consultation on Obesity”,
and it has been tested in the MONItoring of trends and determinants in CArdiovascular
diseases (MONICA) project involving 48 countries (WHO, 1989), so it has a potential value
for global use.

Table 2.1.2 Classification of Overweight and Obesity by BMI

<185

18.5-249
25.0-299
30.0-349

35.0-39.9
>or=40

(Source: National Institute of Health. Clinical Guidelines on the Identification, Evaluation, and
Treatment of Overweight and Obesity in Adults: the Evidence Report. 1998. USA. Page x)
BMI is a good measurement for adult obesity, but not for children. Adult BMI
increases very slowly with age. However, children’s BMI changes substantially with age,
rising steeply with infancy, falling during the pre-school years, and then rising again into
adulthood. Age-related reference curves are being developed in Europe to determine the best
method for classifying overweight and obesity in childhood (Rolland-Cachera, et al., 1991;
Hammer, etal., 1991).
2.2 The Burden of Disease in North America
The trend data on obesity in Canada and the USA are well documented. Studies show

that people in North America have been gaining body fat since the late 1970’s. Using the new



cut-point of BMI = or > 30 kg/m®, WHO recalculated the prevalence of obesity in Canada and
the USA from previous studies (Table 2.2.).

Fable 2.2 Trends in obesity (BMI =or > 30) in Canada and USA

as Recaculated by WHO

Country Year Ages Prevalence of obesity (%)

Men Women

Canada 1978" 20-70 6.8 96

1981° 20-70 85 9.3

1988° 20-70 9.0 92

1986-92¢ 18-70 13.4 14.0

USA 1960° 20-70 10.0 15.0

1973¢ 11.6 16.1

1978° 12.0 14.8

1991° 19.7 247

(Sources: WHO, Obesity: Prevention and Managing the Global Epidemic. Report of a WHO
Consultation on Obesity. Geneva, 3-5 June. 1997. Page 24)

a: 1978 Canada Health Survey

b: 1981 Canada Fitness Survey

c: 1988 Campbell’s Survey

d: 1986-92 Canada Heart Health Survey

e: data from US HCHS, Centers for Disease Control and Prevention

Data in Table 2.2 provide comparable historical data on the prevalence of obesity and
trends for North America. The table shows that the overall prevalence of obesity has been
increasing in both Canada and the USA over the past three decades. There are two stages;
from 60’s to 80’s, the prevalence rates only slightly increased however, from the end of the
70’°s or 80’s to the beginning of the 90°s, the prevalence rates in both countries have
increased dramatically. Data also show that obesity was more widespread in the USA than in
Canada. More women were obese than men. It has been predicted that if obesity is not

controlled, that by the year 2230, 100% of the aduit US population could be obese. (Petrie,

1998). The same trends are afso observed in many European nations (Sedell, 1998).



Why did the prevalence of obesity increase so dramatically in North America and
Europe during the 1980’s and 1990°s? Most studies attribute the change to diminished
physical activity, high-fat diets and inadequate adjustments of energy intake. Prentice and
Jebb (1995) proposed that limited physical activity might play a more important role than
energy or fat consumption in explaining the time trends of obesity. In addition, changes in
smoking behavior may contribute to changes in BMI at the population level. Moreover, since
obesity is defined by BMI, the consequence of minor changes in average weight and/or
height could increase or decrease the prevalence of obesity (cited by Sedell, 1998, p10-11).

While developed countries are recognizing the obesity problem, some developing
countries have just entered the nutrition transition. They may face obesity in the near future.
Nutrition transit is referred to as a shift in the structure of the diet, reduced physical activity
and rapid increase in the prevalence of obesity (Popkin, 1994). In short, it means
overnutrition replacing undemutrition. Data from Brazil (Monteiro et al. 1995), Thailand
(Leclahagul & Tanphaichitr 1995) China and Russia (Popkin, et al., 1996) have demonstrated
this trend. The WHO (1997) pointed out sharply, “it is only a matter of time before
developing countries are likely to experience the same high mortality rates for such diseases
that industrialized countries with well-established market economies exhibited 30 years ago.”
(1)

2.3 Economic Cost

Obesity is now the second leading cause of preventable premature death in the United
States (after smoking), and accounts for approximately 300,000 deaths per year, and almost 8% of
the total cost of illness (http://www.bassetthealthcare.org/research/index htmi#Community).

Studies from the USA, UK. and New Zealand reported that obesity has placed a
burden on the health care system. Wolf and Colditz (1998) found that the direct costs
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associated with obesity (BMI> or =30) represent 5.7% of the health expenditure in the U.S.,
about US$99.2 billion, in1994. They used a prevalence-based approach to estimate the direct
and indirect costs in 1995 dollars attributable to obesity for a few chronic diseases such as
diabetes, coronary heart disease (CHD), hypertension, gallbladder disease, breast,
endometrial and colon cancer, and osteoarthritis. They analyzed patients’ excess physician
visits, work-days lost, restricted activity, and bed-days attributable to obesity using the
medical component of the consumer price index (direct costs), and all the items of the
consumer price index (indirect costs) from the 1988 and 1994 National Health Interview
Survey (NHIS) data. Compared with 1988 NHIS data, the number of physician visits
attributed to obesity increased 88%,; restricted activity increased 36%; bed-days increased
28% and work-days lost increased 50%. A similar study in New Zealand (Swinburn, et al.,
1997) reported that 2.5% of total health expenditure or NZ$135 million were attributable to
obesity.

Two US studies indicated that increasing BMIs were associated with greater health
care utilization, primarily through greater morbidity (Sansone, et al. 1998 & Quesenberry, et
al., 1998). They related BMI to the annual rates of inpatient days, number, costs of outpatient
visits, costs of outpatient pharmacy and [aboratory services as well as total costs. Results
showed that the total cost was 25% greater among those with a BMI of 30 to 34.9, and 44%
greater among those with a BMI of 35 or over than those with a normal weight BMI.
Increased coronary heart diseases, hypertension and diabetes among obese individuals
explained the elevated costs.

The above evidence indicates a significant potential for a reduction in health care

expenditures through obesity prevention efforts.
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2.4 Adverse Effects of Obesity

Numerous research projects have documented the negative effects of obesity on
human health. These effects include all-cause mortality and related disease morbidity, and
psychological well-being. Most information about these effects is gathered from
observational epidemiological studies.

Many studies reported the relationship between mortality and BMI was a “U” or *J” or
even linear shape. Mortality rates were high both in persons with low and high BMI.
Mortality began to increase with BMI above 25 kg/m”. No matter what shape the curve is, it
appeared that the lowest mortality risk was associated with a BMI between 18 and 25. While
the prevalence of obesity is going up in North America, the overall death rate is dropping.
Experts attribute it to the reduction of cardiovascular diseases (CVD) due to smoking control
and dietary improvement. They also anticipated that if we did not control obesity, the
mortality rate would increase again because of the strong association between obesity and a
series of chronic diseases. Three aspects of the associations between obesity and mortality
remain unclear. Firstly, no evidence shows that intentional weight gain in persons with low
BMIs will lead to a reduction in mortality. Secondly, the relationship between BMI and
mortality becomes weak among persons age 75 and over. Thirdly, lower-than-average
mortality has been observed among some ethnic groups with a high BMI level. (cited in NIH,
1998, p23-24) Due to many confounding factors, the relationships between obesity and
mortality have not been clearly explained. However, one still can not ignore the negative
effect of obesity on general mortality rates.

Obesity is a risk factor for a number of non-communicable diseases (NCD). First of
all, a positive association between obesity and the risk of developing Type I Diabetes

(cafled NIDDM, non-insulin-dependent diabetes mellitus) has been repeatedly observed in



12

American Indians. An example is reflected in the study of the Pima. Currently, 80% of adult
Pimas are obese and the prevalence of NIDDM is 40% in adults, and 70% of those over age
60 (Zimmet, 1982, Cited in Wilding & Willians, 1998, p309). Obesity further increases the
risk of developing NIDDM after controlling for age, smoking and family history of NIDDM.
The relative risk of diabetes increases by approximately 25% for each additional unit of BMI
over 22 kg/m>. Two prospective studics showed that about 64% of male and 74% of female
cases of NIDDM could theoretically have been prevented if all persons had a BMI under 25
(WHO, p53). Abdominal obesity is an independent risk factor for NIDDM. A Swedish study
showed an interaction of WHR (waist to hip ratio) with BMI on the 10-year risk of
developing NIDDM. People with a high BMI and high WHR had a much higher risk for
developing NIDDM (Larsson et al., 1994). Obesity and NIDDM share several characteristics.
Both are genetically determined and are related to physical inactivity as well as unhealthy
diet. It has been hypothesized that obesity induces insulin resistance, which may lead to
impaired glucose tolerance and NIDDM. Other factors such as feeding behavior, type of food
(e.g. high-fat diet) consumed and sedentarity may influence both weight gain and insulin
sensitivity.

Obesity is a risk factor for CHD. Obesity predisposes an individual to several
cardiovascular risk factors including hypertension, dyslipidemias and impaired glucose
tolerance. Obesity at the upper range of body weight is associated with death due to CVD.
Excess abdominal obesity may also affect CVD risk (Newchaffer et al., 1999). A number of
studies including the Framingham Heart Study have found a positive correlation between
BMI and the risk of developing CHD (Hubert, et al., 1983; Alpert & Hashimi, 1993). The
prevalence of hypertension and diabetes is three times higher among overweight people than
among those of normal weight. Obesity is aiso associated with a high level of LDL-
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cholesterol and low level of HDL-cholesterol (Emst, et al., 1997). Men with a WHR (waist-
to-hip-ratio) greater than 1.0 and women with 2 WHR greater than 0.8 experience increased
CHD risk (Freedman, et al., 1995). A high WHR rather than BMI was the risk factor
associated with stroke (Lasson, et al., 1984).

Obesity also is a potential risk factor for many other chronic health problems:
gallstones, osteoarthritis, sleep apnea, certain cancers (colon, breast, endometrial and
gallbladder cancers), varicose veins, arthritis, respiratory problems (Pickwickian syndrome, a
breathing blockage associated with sudden death), liver malfunction, complications in
pregnancy and surgery, flat feet and even a high accident rate.

Finally, obesity can lead to psychological problems. Obese people encounter social
bias, prejudice and discrimination. They may have stronger body shape dissatisfaction, or low
self-esteem. They may have eating disorders such as BED (binge-eating disorder) or NES
(night eating syndrome). Obese people are more likely to be unemployed than non-obese
people (NIH, 1998, P20-22).

2.5 Major Behavioral Risk Factors of Obesity

2.5.1 Overeating

Overeating can be a major source of excess calories that may lead to weight gain.
According to the psychosomatic view of obesity, overeating occurs in response to emotional
stimuli including anger, fear, anxiety and depression. There is a positive shift after eating,
toward feeling calm and released. Thus overeating is a learned behavior that can be viewed as
a coping response resulting from a confusion of internal cues associated with the activation of
stress and hunger cues (Robbins & Fray, 1980). Food craving (e.g. “‘carbohydrate caving’)
and food “addiction’ (e.g. chocoholism’) can also be a cause of overeating (Mela & Rogers,

1998, p150).
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2.5.2 Fatintake

Despite the problem of assessing dictary intake, Lissner & Heitmann (1995) reviewed
18 studies over the past 25 years and found relatively consistent positive associations
between the percentage of energy from fat and obesity (cited in Mela & Rogers, 1998, p111).
Another study showed that the relationship between percent dietary fat and percent body fat
was significant, even after controlling for other relevant lifestyle and dietary variables
(Tucker & Kano, 1995). Since fat possesses a lower satiation power than carbohydrate and
protein, a diet rich in fat could increase energy intake (Bray & Popkin, 1998). The propensity
to gain weight is enhanced in susceptible people, particularly sedentary people who have a
genetic predisposition to obesity. Moreover, fat contains more stored energy than other
nutrients.

The epidemiological link between fat intake and measures of fatness also extend to
children. Eck et al. (1995) reported that children at risk (having an overweight parent) had a
higher relative fat intake at baseline than controls (neither parent overweight), which
suggested that this pattern of intake might be established early in life. Numerous other studies
found fat intakes of young children and adolescents were related to measures of fatness of
these subjects and their parents (Ortega et al., 1995; Maffeis et al., 1996; Fisher & Brich,
1995; Nguyen et al., 1996).

On the other hand, weight loss is positively correlated with the reduction in dietary fat
content. A reduction in fat intake reduces the gap between total energy intake and total
energy expenditure. Thus it may be an effective strategy in reducing the present epidemic of
obesity. A review of the resuits from 28 clinical trials that studied the effects of a reduction in
the amount of energy from fat in the diet showed that a reduction of 10% in the proportion of

energy from fat was associated with a reduction in weight of 16g/day (Bray & Popkin,1998).
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2.5.3 Physical Inactivity

A sedentary lifestyle with a low level of energy expended on physical activities is
another major behavioral risk factor for obesity. Cross-sectional data revealed an inverse
correlation between BMI and physical activity (Rising, 1994; Davies, 1995). Other studies
found obesity was absent among elite athletes, but was more prevalent among those who
gave up sports (Wiilianson, 1993 & 1996). Prentice and Jebb (1995) used proxies for
inactivity (e.g. the amount of time watching TV or the number of cars per household) to
demonstrate that decreased physical activity plays an important role in the development of
obesity. Health experts thought one of the main causes of obesity in children is not getting
enough exercise. Two studies found weak inverse associations between hours of TV viewing
and physical activity among children (Robinson et al. 1993; DuRant etal., 1994). TV
watching was strongly related to the onset of new cases of obesity and to the remission
among obese children (Dietz & Gortmard, 1994). In addition, prospective data showed that a
low level of physical activity during [eisure time is predictive of substantial weight gains in
adults (Rissanen, et al., 1991). Besides obesity, physical inactivity is also a risk factor for
many other chronic diseases such as hypertension, CVD, NIDDM (Happanen, et al. 1996;
Helmrich, 1991) and some cancers (White, 1996).

Intervention studies show the role of physical activity on weight control and
maintenance. Although physical activity does not lead to greater weight loss than dietary
therapy, it is more effective in maintaining a moderate weight loss over a prolonged period
and it is the most effective tool to prevent further weight gain (Pronk & Wing, 1994;
Ewbank, et al., 1995). Ten Random Clinical Trials (RCT) articles reviewed by NIH (1998)
reported a mean weight loss of 2.4 (or 2.4% of weight) or a mean reduction in BMI of 0.7

kg/m? in the exercise group. Some longitudinal studies with a 2 to 10 year follow-up
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observed that physical activity was related to less weight gain, less weight gain after smoking
cessation and weight loss over 2 years (p45). Furthermore, physical activity in overweight
post-menopausal women resulted in modest weight loss independent of the effect of caloric
reduction through diet (Svendsen, 1994).

Regular physical activity can promote healthy weight because it not only increases the
total energy expenditure including slightly increasing the RMR (resting metabolic rate)
(Westerterp et al., 1994), but also changes body composition by burning more fat and
building muscles. Physical activity helps the body to avoid weight gain by altering certain
body functions such as thermoregulation, hormone balance and muscle function. However,
these changes will be lost after several days of inactivity; therefore some studies have
highlighted the benefit of regular and sustained exercise patterns (Tremblay, 1988).
Moreover, physical activity has other advantages on body and mental health. It can improve
cardiorespiratory fitness, help regulate appetite, help control stress and enhance self-esteem
(Sizer & Whitney 1997, p192).

PALs has been introduced by the WHO (1997) for daily physical activity assessment.
PALs means “physical activity level”. According to the WHO, “PALs are a universally
accepted way of expressing energy expenditure and help to convey an easily understandable
concept.” (p121) It has been suggested that “in order to avoid obesity, the population should
remain physically active throughout life at a PAL of 1.75 or more.” (p121). For people witha
sedentary life, PAL is only 1.4. For people with limited activity, PAL is 1.55-1.60. Only for
people who are physically active PAL equals 1.75 or more. To achieve a PAL of 1.75 or
over, people have to choose either a daily one hour brisk walk, cycling 45 minutes, or playing
soccer for 30 minutes, etc. The more strenuous the activity the less time is required. That
makes sense for guiding the public to prevent obesity.
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2.6 Knowledge Level and Body Weight

Individual knowledge in weight management is critical. Several studies from France,
UK, and the US observed that the Ievel of education was inversely associated with body
weight (cited in WHO, 1997, p132). This finding may be partially attributed to the fact that
higher educated people were more likely to follow dietary guidelines/recommendations and
adapt other healthy behaviors than less educated people. The relationship between SES and
obesity is another way to test the correlation between knowledge level aad body weight.
International studies repeatedly showed that high SES was negatively associated with obesity
in developed countries but positively associated with obesity in developing countries. Further
evidence demonstrated, as the less developed countries achieve a higher level of affluence,
the positive relationship between SES and obesity was replaced by the negative association in
developed countries (cited in WHO, 1997, p130).

The level of knowledge per se does not guarantee a change in lifestyle and achieve
weight control. Many other factors including beliefs, attitudes and values also determine the
motivation of the behavior change. Ettema and Kline (1977) argued that the knowledge gaps
between higher and lower SES groups were not necessarily due to the effect of less formal
education, but to different levels of motivation and interest. Some supporting studies showed
the association between knowledge and individual variables such as interest, salience,
motivation and involvement was greater than the association between knowledge and
education (Zandpour et al.,1992; Fredin & Fellow, 1994). For example, one study examined
attitudes of adolescents towards the dating of overweight people. It showed that women were
more concerned about their own body weights than men, while men emphasized thinness in
partners more than did women. In this case, stigmatization of overweight students in dating

activities, not knowledge about health impacts of obesity, played an important influence on
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desires of adolescents to be thin (Striegel-Moore, Wilfley & Caldwell, et al. 1996). Surveys
indicate that although some people know how to follow a healthy diet, they preferred to
consume a relatively unhealthy diet in practice (Laurier et al., 1991). Knowledge about heart
health hazards of smoking is higher among smokers than non-smokers in the Canadian Heart
Health Survey (Stachenko et al., 1992).

However, the individuals who are overweight or obesity-prone who want to lose
weight or avoid becoming obese really need a very high level of knowledge (on nutrition,
food health, physical activity and health), motivation, personal behavioral management skiil
and lifestyle flexibility. Since the acquisition of new habits is extremely difficult, assessing
the knowledge level of overweight people before treatments, giving them motivating
knowiedge on change, informing them about the strategies of change and educating them to
master the skills are still very important. So even though knowledge is not a sufficient reason
for behavioral change, it is an essential condition.

2.7 The Reliability of Seif-Reported Weight and Height

There is a debate on the validity and reliability of self-reported weight and height
(about 12 papers, from 1969 to the present). Because self-reports are the most convenient and
economical approach for studies, it was comprehensively used in the past despite the debate.
Some studies have attempted to explore the problem of this method (Stewart, 1982; Piere,
1981). They found that although self-reported weight was highly correlated with measured
weight (r = 0,822 ~ 0.979), there was still a systematic error. Usually obese individuals tend
to underestimate their weight while slender individuals tend to overestimate. They also found
that this tendency increased over a long period of recall. For example, the tendency became
very obvious when they asked seniors to recall their weight as a young adult or for the

majority of adult life. However, a study by Heaney and Ryan (1988) indicated that recall of
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past height was highly valid. The correlation between the reported and measured height was
0.944 at age 45-50 year. Therefore, further research to investigate the association is still

needed.
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CHAPTER 3
METHODS
3.1 Research Questions and Corresponding Hypotheses
This study was designed to address three research questions. The three questions
were:

1. What are the differences in the level of knowledge about the risk factors of CVD,
health-related behavioral changes and the perceived barriers and benefits of the change
among obese, overweight and normal weight adults in Manitoba?

2.  What s the association between self-reported and measured body weight, height and
BM], and the impact of the discrepancy between these two sources of data on the
categorization of obesity?

3.  What are the differences in the level of knowledge about the risk factors of CVD,
health-related behavioral changes and the perceived barriers and benefits of the change
between BMI agreement and disagreement groups*?

The hypotheses based on the research questions are:

§ Hypotheses for research question I

a) There will be a significant difference in the level of knowledge about risk factors of
CVD among obese, overweight and normal weight groups.

b) There will be a significant difference in health-related behavioral changes (such as
exercise, eating habit or smoking cessation) among obese, overweight and normal

weight groups.

* “Agreement subgroup” denotes individuals whose BMI from seif-reported weight and height
are in the same category as measured BMI when subjects are divided into three weight groups.
“Disagreement subgroup” denotes individuals whose BMI from self-reported weight and
height are in different weight categories as measured BMIL.



¢) There will be no significant difference in the perceived barriers and benefits of a
particular behavioral change among obese, overweight and normal weight groups.

Hypotheses for research question 2:

a) Self-reported body weight will be highly correlated with measured body weight.

b) Self-reported body height will be highly correlated with measured body height.

¢) Calculated BMI based on self-reported body weight and height will be highly
correlated with BMI based on measured body weight and height.

d) There is no difference in the prevalence of obesity categories using BMI based
on self-reported data and BMI derived from measured data.

Hypotheses for research question 3:

a) There will be no difference in the level of knowledge about risk factors of CVD
between BMI agreement and disagreement groups.

b) There will be no difference in health-related behavioral changes (such as increase

exercise, improve eating habit or quit smoking) between BMI agreement and

disagreement groups.

3.2 Data Source: 1990 Manitoba Heart Health Survey

Data for this study are from the Manitoba Heart Health Survey (MHHS) conducted

from October 1989 to February 1990.

MHHS was a cross-sectional survey with complex sampling across eight heaith
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regions of Manitoba. The target population is all non-institutional aduit residents of Manitoba

aged 18-74, including residents of First Nation Reserves. The total population was about

754,644 people resident in 269 administrative units (cities, towns, villages) of Manitoba in

1989. About 4000 participants were sampled with equal numbers from each of three

geographic strata (Winnipeg, regional centers and rural communities).
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The objectives of the MHHS were to determine the prevalence of risk factors for
CVD, the degree of knowledge about the cause and consequence of CVD and related
behaviors, beliefs and attitudes (Young, et al., 1991).

The main procedures of the survey were a home interview and a clinic visit conducted
by trained nurses under a standardized core protocol (a2 manual of field operation and training
procedures). The home interview was conducted first. It included two sets of survey
questionaires; Risk Factor Questionaire (RFQ) and Nutrition Questicnaire (NQ). RFQ asked
for information on demographics, lifestyle/behavior (smoking, alcohol intake, physical
activity), diabetic status, hypertension status, knowledge and awﬁren&ss of the risk factors
and consequence of CVD. Blood pressure was measured both at the beginning and the end of
the interview. The NQ was designed to collect information on regular dietary intake in order
to assess the amount and frequency of different types of food consumption.

In the clinic visit (within two weeks of the home interview), blood pressure was
measured twice again, and a fasting blood sample was collected for plasma lipid analyses
(including cholesterol, triglycerides, high density lipoprotein and low density lipoprotein
tests). In addition, four items of anthropometric data were gathered; body weight, height,
waist circumference and hip circumference.

Before the interview, an informed consent was signed by all of the participants. The
survey was approved by the Ethics Committee of the Faculty of Medicine at the University of
Manitoba.

3.3 Sample Selection

The MHHS used a stratified, two-stage, replicated probability sampling design. At the
first stage, the target population was subdivided into three geographic strata:

I} Winnipeg and adjacent rural municipalities (62% of total population)



2) Six regional centers with three adjacent rural municipalities (15% of total

population)

3) Small rural communities, including First Nation Reserves, local government

districts,
rural municipalities, towns and villages. (23% of total population).

At the second stage, the health insurance registries were used to select individual
participants (random sampling). The first-time sampling involved 4080 people. Due to a low
response rate in certain age-sex groups, a second sampling was implemented which consisted
of 510 adults. From the located participants, the overall response rate was 77%. The final
study sample consisted of 2792.

Each individual participant was assigned a sample weight reflecting the probability of
selection (age, sex, geography). Using this weight allows prevalence estimates to be made
which are representative of the Manitoba population.

3.4 Study Design and Variables of Interest

This study is a secondary data analysis using an existing data set from the MHHS.
This is both a descriptive and analytical study. The descriptive study examines the
differences in knowledge, belief or behavior, and the barriers or benefits of specific
behavioral changes among obese, overweight and normal weigh individuals. The analytical
study will test the hypotheses between the level of knowledge and the level of obesity and the
association between self-reported anthropometric data (weight, height and BMI) and the
corresponding measured data. This study will investigate whether the level of obesity is a

determinant of health knowledge.
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3.4.1 Dependent Variable

Based on the research questions and hypotheses, the dependent variable of primary
interest is level of the knowledge about heart diseases. Measuring health knowledge is
problematic. There is a dearth of literature addressing this question. The Statistical Report on
the Health of Canadians (Statistics Canada, 1999) stated, “health knowledge is seldom
assessed despite its alleged importance... Population data on health knowledge thus
constitute one of the weakest areas in the Population Health Framework.” (p.150).

There were two approaches presented in the /990 Canada's Health Promotion
Survey: Technical Report (CHPS90: TP) (Health and Welfare Canada, 1993, p154). One
approach suggested creating a Knowledge Index by tabulating the sum of the individual’s
correct answers. The other mentioned that a second summary index of health knowledge
could be created by summing the percentages for each of the distinct causes of heart disease
and dividing the total to produce an average percentage.

This study generated a “Total Score Knowledge Index” (TSKI). Instead of using one
question only, ten knowledge questions were pooled together. Each question has five correct
answers except one question. (See Appendix 2). One right answer counts one mark. The total
score of a person was the sum of the correct answers. The full score was 50. This total score
could range from 0 to 50.

However, there are some limitations if only TSKI is used. Two persons may have the
same TSKI of 40, one can not tell the difference between a person who lacks knowledge in
one or more areas and a person who has knowledge in all the areas but does not get all the
correct answers on each question. Actually, the latter person may be more knowledgeable

overall than the former. The latter person has some knowledge in all ten areas while the
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former may have knowledge in only nine areas. In order to deal with this problem, another
approach was added.

The second approach created a “Binary Knowledge Index” (BKI). There still are five
correct answers in each of the ten knowledge questions. The difference is: if one chooses one
or more of the five correct answers, the score is one. Otherwise the score is zero. In other
words, each question only has two kinds of marks, either “1” or “0”. BKI is the sum of the
results from ten questions. So the range of the total score would be “0” to “10”. A score of 7
indicates that the person lacks knowledge in three areas. Note, BKI is a continuous variable.
The same statistical method can be employed for TSKI and BKI analyses.

3.4.2 Independent Variables

There are several factors hypothesized to have a potential impact on the level of heart
health knowledge. These independent variables were:

1) Level of relative weight (normal weight, overweight and obesity. BMI was

calculated from measured weight and height. Cut points are listed in Table 2.12)

2) Obesity Categorical Matching (binary variable: agreement vs disagreement)

3) Age (continuous variable: range from 18 to 74 years)

4) Sex (binary variable: male vs female)

5) Ethnic (binary variable: Aboriginal people vs all others)

6) Marital status (binary variable: married vs single & widowed)

7) Education Background (binary variable: university vs non-university)

8) Household Income (binary variable: “< $50,000” vs “= or > $50,000™)

These variables will be used in the descriptive analyses. However, formats may be
changed. For example, three categorical variables were used to describe the level of weight.

“Age” sometimes is expressed an ordinal variable.



26

3.4.3 Other Variables

In terms of descriptive analyses, some other variables involved are :

e Behavioral variables

1) Smoking (current smokers, past smokers and never smokers)

2) Alcohol drinking (drinkers vs non-drinkers; light drinkers vs moderate

drinkers vs heavy drinkers)

3) Exercise (no exercise, low exercise, moderate exercise and high exercise)

4) Weight loss (do nothing, trying to gain weight and trying to lose weight)

5) Diet Change

(change vs non change. The original question is, “how would you rate your

diet compared to this time last year?” The list of answers are: “definitely

different”, “small change”, “no change” and “not sure”. So “definitely

change” was combined with “small change” to create a “change” category.)

6) Single Most Important Change

(This is a nominal variable. One person only had one choice. There are

fourteen answers, but five of them were included in this study.)

did nothing

increased exercise
improved eating habits
quite/reduced smoking

received medical treatment

e Anthropometric indices

1) Body Weight (unit: kg, a continuous variable)

2) Body Height (unit: meter, a continuous variable)
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3) Body Mass Index (unit: kg / m?, a continuous variable)
3.5 Data Preparation
3.5.1 Sub-Data Creation

Based on the objectives of this study a sub-set of data was generated from the MHHS
data set. The sub-data set was named "MHHS_Obe". There are four features in the new data
set. First, it is much smaller than the MHHS data set because about 61% of the original
questionnaires were cut out. Only 35 questions were left in the MHHS Obe. Second, the data
were transferred into an SPSS data set. Third, the variables in the MHHS Obe data were
divided into three categories; knowledge, behavior and others. (See detail in Appendix 1).
Fourth, all of the variables were re-coded for quick locating and accessing during analyses.
The strategy used was to assign a character code (less than 7 letters) to each question. If that
question had more than one variable, a number was followed after that character code to
identify the variable. For example, Question 64 was coded as "HDCAUS" (refer to the causes
of heart diseases). There were five responses. According to this strategy, each response was
coded as "THDCAUS1", or "HDCAUS2", or "HDCAUS3", and so forth.

Data MHHS Obe was trimmed before analyses. There were a few selection and
exclusion criteria for this study. The selection criterion is that the variables included in the
MHHS_Obe must be related to the three objectives of the study. The exclusion criteria are
twofold. One is that individuals whose measured weight or height was missing are excluded
from the MHHS_Obe. The other is that individuals whose BMI (based on measured weight
and height) were less than 18.5 are excluded from the MHHS Obe.

As a result, there were 2249 eligible subjects in the MHHS_Obe dataset. 911 (40.5%

of the total), 866 (38.5% of the total) and 472 (21% of the total) persons fall into normal
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weight, overweigh, and obesity categories respectively. The demographic characteristics of
the participants are provided in Table 6.1.
3.5Z Data Screening

MHSS data were created as a ASCII file and can be easily imported either as a SAS
file or a SPSS file for analyses. Qutliers and internal consistency have been checked before
analyses.

Missing values and frequency for each variable were examined using SPSS. The
results are shown in Appendix 2. With the exception of the variables “occupation” and
“income”, the majority of variables have less than 5% of their values missing. Pairwise
deletion was used to deal with the missing values. Pairwise deletion means each correlation
coefficient between two variables is calculated using all cases that have values for the two
variables in a multiple regression. (Norusis, 1998, p460).

“QOccupation” has 26% of its values missing while “income™ has 11.2% of its values
missing. Considering that a variable with too many missing values may draw incorrect
conclusion, the "occupation” variable was deleted. In the case of "income”, it was kept in the
multiple models for two reasons: (1) Household income is an important component to define
socioeconomic status. (2) The missing values were not excessive but caution will be noted
when reporting the resulits.

3.6 Statistical Methods

Analyses were performed using various quantitative methods in SPSS. Those methods
included Frequencies, Descriptives, Crosstabulation. Paired T-Test, ANOVA, Multiple
Regression, Correlation Coefficient and Cohen’s Kappa Coefficient. The first three methods

were performed to examine the self-reported behavioral changes and perceived benefits and
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barriers by the level of obesity. Corresponding tables were produced to summarize the
percentage of frequencies and then make comparison among the three weight groups.

ANOVA and Multiple Regression were applied to analyze the knowledge level
difference by the level of obesity. First, ANOVA was run to check whether there was a
significant difference in knowledge level (expressed as two kinds of knowledge indices)
between obesity groups, age groups, sex groups, ethnic groups, and education groups.
respectively. Next, an unadjusted regression model was run, with one of the knowledge
indices as the dependent variable while obesity (using as a dichotomous variable) as the only
independent variable. Finally, Multiple Regression can be used to determine whether level of
obesity is a real determinant of level of heart health knowledge.

Cohen's Kappa Coefficient was used to determine the strength of association between
self-reported BMI and measured BMI. Cohen's Kappa Coefficient is ideal to measure the
agreement of two rating scales. It corrects the observed percent agreement for chance and
also normalizes the resulting values so that the coefficient always ranges from -1 to +1. "A
value of 1 indicates perfect agreement, while a value of -1 indicates perfect disagreement. A
value of 0 indicates that the similarity between two raters is the same as you would expect by
chance." (Norusis, 1998). For example, if one gets a result of Kappa of 0.15, that means that
there is some agreement between seif-reported BMI and measured BMI, but this agreement is
not very strong.

Throughout the analyses, P values below 0.05 were regarded as statistical significant

in this thesis.
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CHAPTER 4
RESULTS
4.1 Highlights
This chapter presents the results of the analyses of the three research questions
presented in Chapter 4. The main findings are.

o The overall unadjusted obesity prevalence generated from the MHHS_Obes data set was
21% (BMI 2 30). There was a variation in the prevalence of obesity by gender, age, race
and socioeconomic status. More women were obese than men. The middle aged, the
elderly, the aboriginal, the married or common law, and those with secondary or lower
education had a relatively higher obesity prevalence.

e Health knowledge level about the risk factors of heart diseases, expressed as TSKI and
BKI in this study, was distinct among socio-demographic groups. Women were more
knowledgeable that men. TSKI or BKI mean score of the non-aboriginal were almost
twice that of the aboriginal. People with higher education had a higher level of CVD
knowiedge. The ANOVA analysis also displayed a trend that more obese people have
lower CVD knowledge.

e The status of overweight/obesity was not an independent predictor of the level of CVD
knowledge. The slightly general decline in CVD knowledge Ievel from normal weight to
obesity was confounded by a number of socio-demographic factors.

o The real determinants of CVD knowledge in this study were age, sex, aboriginal status,
education level and household income. A person who was old, male, Aboriginal, with a
low level of education or income was less familiar with CVD knowledge. Overweight/

obesity status and marital status were not determinants of CVD knowledge.
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In terms of overweight as one of the risk factors of CVD, more obese individuals than
overweight and normal weight individuals indicated that overweight was the cause of
heart diseases and the cause of high blood pressure.

There was only a minor difference in health-related behaviors including cigarette
smoking, alcohol-drinking and physical activity among normal, overweight and obese
people. Fewer obese people were smokers or alcohol-drinkers. The lifestyle of obese
people was more sedentary.

Most people took action to change their lifestyle for better health during the previous year
of the survey. Seventy-two percent of them reported that they had made some changes in
health-related behaviors. More normal weight persons reported they had been engaged in
exercise while more overweight/obese persons mentioned that they had tried to lose
weight or received medical treatments.

In terms of improving eating habit, only 13.6% of individuals reported a definite
improvement in the year preceding the survey. A slightly larger proportion of obese
people reported having made this change than normal weight people. Specifically, more
obese people stated that they ate less lean meat, processed food, baked food, fried food
and salty food. No significant difference was observed in the intake of high fiber food,
lean meat and processed food among the three weight groups.

More obese people had an intention to take action on behavioral change in the year
following the survey. The proportion of those who wished to make a change in the
obesity, overweight and normal weight groups was 87%, 78% and 76% respectively.
Nearly half of the people in the obese group and 27% of the overweight group wanted to

lose weight. Eighty percent of normal weight people wanted to lose weight.
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Regarding the reasons of quitting smoking and improving diet, all three weight groups
checked off "health reasons” or "improving fitness” to be the most important reason. Also
no significant difference was observed in each of the reasons among them.

Regarding the barriers to being more active, there was not a pronounced difference.
However, a slightly greater number of obese people reported "illness/disability” (Chi-
square, P<0.0001) or "lack of interesting activities” (P<0.05), while slightly more normal
weight people mentioned "lack of time” (P<0.05), "lack of incentive" (P>0.05) or "having
no one to exercise with” (P>0.05).

Self-reported weight, height and BMI were highly correlated with measured data. In this
study, reported height was a valid measure (Paired t-test, P>0.05), but reported weight
and BMI were not (P<0.05). Age, gender and Aboriginal status were determinants of the
relative error from reported weight and height.

A minor disagreement was observed in the categorization of obesity using self-reported
weight and height. By percentage comparison, 82.8% of reported BMIs fell into the same
category as measured BMIs, while 11.7% of reported BMIs were misclassified into the
underestimated group and 5.1% of reported BMIs were misclassified into the
overestimated group. Sensitivity of self-reporting decreased from normal weight to
obesity. The Cohen's Kappa value was 0.734 in general, representing a good to excellent
agreement. Among males, the Kappa value decreased with the age decreasing. The Kappa
was low (0.551) in the Aboriginal group.

There was no significant discrepancy in CVD knowiedge between the agreement and
disagreement groups. The pattern of health-related behaviors, behavioral changes and the

barriers or reasons for changes were quite similar.
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D 42 Sample Characteristics

4.2.1 Socio-Demographic Characteristics

Table 4.2.1 Socio-Demographic Characteristics of the Subjects in MHHS90_Obe Data

NUMBER PERCENTAGE
N)_ (%)
| Age (years)
Total, all ages 2243 100
18-34 645 29
35-64 815 36
65+ . 783 35
Sex
Male 1163 52
Female 1080 48
Marital Status
Married/common law 1644 73.5
Non-married 594 26.5
Ethnicity
Aboriginal 141 6
@ | Non-aboriginal 2102 94
Educational Level
Secondary/Lower 1656 75
Post secondary 566 25
Household Incomes
< $50,000 1633 82
$50,000+ 358 18
Employment Status
Employed 1120 50
Unemployed 1123 50

The socio-demographic characteristics of the people in MHHS_Obe data are presented
in Table 4.2.1. The total number of subjects in the sample was 2243 persons, consisting of 52%
males and 48% females. The sample was fairly evenly distributed in three age groups: 645
young adults (age 18-35), 815 middle-aged adults (age 36-64) and 783 elderly adults (age
65+). Mean age was 50 years. A majority of the subjects were the married or common law.

There were 141 Aboriginal people included in these data, making up 6% of the total sample.
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Seventy-four of them were males while 67 were females. Three-quarters of all subjects had no
university education. Half of all the subjects were unemployed, including not hired, retired,
laid-off, homemakers and students.

4.2.2 Behavioral Characteristics

Behavioral characteristics of the sample are presented in Table 4.2.2. They included
smoking, drinking, exercise and losing weight. Since these data are not standardized, it is not
representative of the prevalence of characteristics in the Manitoba population. Table 4.2.2
shows that 40.5% of the total were current smokers, and 81.5% of them reported drinking
alcohol at least once in the year prior to the survey, and 55.5% stated that they regularly
engage (at least once a week during the past two months) in some exercise during their
leisure time. Almost 40% reported that they had tried to lose weight in the past year.

Table 4.2.2 Behavioral Characteristics of the Subjects in MHHS_Obe Data

NUMBER PERCENT
N) (%)

Smoking

Non-smokers 579 259
Current Smokers 906 40.5
Ever Smokers 754 33.6
Alcohol-Drinking

Drinkers 1815 81.5
Non-drinkers 411 18.5
Physical Exercise

Exercisers 1244 55.5
Non-exercisers 994 44.5
| Trying to Loss Wt

Persons Who Tried 895 39.9
Persons Not Trying 1348 60.1

Notes: * "N" total in each characteristic was not equal because of a small
proportion of missing values.



Fig.1 Crude Prevalence of Obesity (BMi>=30)
by Selected Demographic Characteristics
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4.3 Obesity Prevalence Comparison

The crude prevalence of obesity by various age, gender, ethnic and socioeconomic

characteristics is presented in Fig. 1. The prevalence of obesity in the middle-aged groups

was the same as the prevalence in the elderly group, which was 25.5%. However, the

prevalence of obesity both in the middle aged and the elderly group was significantly greater

than that in the young group (x’- test, P<0.05). More women were obese than men.
Aboriginal people had more than a 1.3 times higher likelihood to be obese than non-
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Aboriginals. The prevalence of obesity was 33.3% among Aboriginal people while 20.2%
among non-Aboriginal people. (x* - test, P<0.05). Obesity was slightly more common among
persons who were married or lived common law than persons who were single (x>- test,
P<0.05). People with higher education levels seemed less likely to be obese. Regarding
gender and income variables, no statistical difference was associated with obesity prevalence.
44 Comparison of Three BMI Groups

44.1 Knowledge Level Comparison

44.1.1 Total Score Knowledge Index (TSKI)
Fig. 2 Mean TSKI by Selected Charicteristics
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* ANOVA, P <0.05. Note: Obesity* means that obesity group was significantly
different from normal weight group.
** «Bp_score”, “FAT-score” and “HD-score” mean the knowledge scores
about the risk factors of high blood pressure, high blood cholesterol and
heart diseases respectively.
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Genenally speaking, the knowledge about the risk factors of heart diseases among the
respondents in the 1990 Manitoba Heart Health Survey was rather poor. Overall average TSKI
score was 16, which was less than half of the full score (50 points). Even the highest score
coming from the post-secondary group was 21. (See Fig. 2).

There were variations of TSKI by gender, ethnicity, income, education and obesity
levels. The most impressive figure difference was in ethnicity group. Mean TSKI among
Aboriginals was half of the mean TSKI for non-Aboriginals (t-test, P<0.05). Other
characteristics with significant differences between subgroups were household income,
education and obesity status. People in the higher income group or in the higher educated
group achieved higher CVD knowledge scores. The obesity group was slightly less
knowledgeable than the normal weight group. No difference appeared between the obesity
and overweight groups. Additionally, no significant diffence existed by gender or marital
status.

44.1.2 Binary Knowledge Index (BKI)

The pattern of mean BKI in selected characteristics was identical to the pattern of
mean TSKI (See Fig. 3). Here again, the Aboriginal, low-income, low-education and the
obese were more likely to report significantly lower scores. Mean BKI in the obesity group
was significantly lower than that in the normal weight group. One thing needs to be noted.
Compared to the TSKI measure, the overall average score for BKI looked optimistic. The
BKI mean was 7.4 out of 10 points, indicating that participants had covered at least one right

answer in each of 7 of 10 areas of knowledge.
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Fig. 3 Mean BKI by Slected Charisteristics
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Note: Obesity group was only significantly different from normal weight group.

4.4.1.3 Were Obese People More Aware about Overweight as
a CVD Risk Factor?
Fig. 4 shows that there was a significant knowledge gap on obesity as a risk factor of
CVD between the obesity and the overweight groups, and between the obesity and the normal
weight groups, but not between the obesity and overweight groups. Obese people were more
knowledgeable than normat weight and overweight people in terms of overweight as a cause

of heart diseases and a cause of high blood pressure. In respect to overweight as a risk factor



39

for stroke, there was no difference among the three weight groups. It is concluded that there
is a difference in stroke knowledge by the level of obesity although overall knowledge scores
showed no difference.

Fig.4 Knowledge of Overweight as a Risk
Factor of CVD by the Level of Obesity
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* Chi-square test, P<0.05 between obesity and
overweight, and between obesity and normal weight.
** Chi-square test, P<0.0001 between obesity and
overweight, and between obesity and normal weight.
442 Predictors of Knowledge Level - Multivariate Analysis
Whether obesity level is a determinant of CVD knowledge level is one of the main
research questions in this study. In other words, does the knowledge of obese or overweight
people about the risk factors of heart diseases differ from that of non-obese people?
Two multivariate analyses were conducted to answer the above question. The strategy
used was a multiple linear regression since the outcome variable was an interval scale. In the

regression models for analysis, outcome variable was the level of knowledge about CVD.
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CVD knowledge was expressed as a mean TSKI or mean BKI, which were generated from
ten knowledge questions in the MHHS survey. The independent variables were defined as
age, sex, race, education and income as well as obesity level. It should be clarified that the
variable "obesity level” was a three-category variable. So two dummy variables, "obesity
status” and "overweight status”, were used to represent it in the regression models. When
either of them takes the value of 1, the individual is in the obesity or overweight group. When
both of them are 0, the individual is in the normal weight group, which serves as a reference
category. The model summary is displayed in Table 6.3.

Before running stepwise linear regression using SPSS 8.0, three basic assumptions for
linear regression were checked. Firstly, the distribution of outcome variables was examined.
From a histogram and P-P plot chart, it was found that the distribution of TSKI was very
close to normal while the distribution of BKI was a little skewed to the right. Since the
logarithmic transformation did not show an improvement for BKI and the sample size was
Iarge enough, this study used the original data instead of a log form.

Secondly, data were checked to see if a linear relationship existed between the
dependent variable and each of the independent variables. Plots of the model residuals
against dependent variable and each of the independent variables were produced and a non-
linear relationship was not observed. However, except for age, most of the plots failed to
show linear relationship because they were binary variables.

Thirdly, all of the treatment groups should have an equal variation. This objective can
be achieved through F values and degrees of freedom from the binary variable. The variance
for each group of binomial variables was obtained through a "descriptives” menu in SPSS.
Then their ratio was calculated (the larger F value was divided by the smaller one). Next,

using an F table the ratio with two degrees of freedoms was tested at the 0.05 level. Most of
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the predictors got a P value less than 0.05 even though the ratio was small (between 1 to 3).
This was due to the large degrees of freedom.

In addition, no multicollinearity was found among predictors in the two models. It
was supposed that independent variables in these data were measured exactly without error.
Theoretically, only when all of these assumptions are matched, can one feel safe to employ
Iinear regression. However, multiple regression is quite robust when the sample size is large,
which is the case in this study.

Table 4.4.2 Results of Multiple Linear Regression Analyses of TSKI/BKI for Obesity Status

INDEPENDENT VARIABLES MODEL STANDARDIZED P
R COEFFICIENT (8) | VALUE
(1) TSKI1 as the dependent variable
e Obesity status, overweight status, 0.207 Obesity status (0.008) 0.708
age, sex, race, education, income Overweight status (0.032) 0.155
Income (0.046) 0.030
The rest’ <0.0001
e Apge, sex, race, education, income 0.206 Income (0.048) 0.024
The rest’ <0.0001
(2) BKI as the dependent variable
e Qbesity status, overweight status, | 0.222 Obesity status (0.290) 0.428
age, sex, race, education, income Overweight status (0.018) 0.290
Income (0.024) 0.004
The rest’ <0.0001
e Age, sex, race, education, income 0.222 Income (0.061) 0.004
The rest* <0.0001

Notes: 1. age (-0.202), sex (-0.098), race (-0.259), education (0.210);
2. age (-0.196), sex (-0.095), race (-0.259), education (0.210);
3. age (-0.175), sex (-0.085), race (-0.330), education (0.181);
4. age (-0.169), sex (-0.083), race (-0.328), education (0.180).

Results from Table 4.4.2 indicate that CVD knowledge level in the obesity group was
not significantly different from that in the normal weight group when adjusted for age, sex,
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ethnic, education and income. CVD knowledge level in the overweight group was not
significantly different from that in the normal weight group either. This result was different
from the ANOVA. It not only refused the alternative hypothesis, but also demonstrated a
presence of a number of confounders.

Besides confirming that the level of obesity was not an independent predictor of CVD
knowledge about heart diseases, respondents’ age, sex, Aboriginal status, education back
ground and household income were the true predictors of knowledge level on the risk factors
of heart diseases. CVD knowledge was related positively to being female, education level and
income level, and it was related negatively to age and being Aboriginal. In addition, whether
TSKI or BKI measures were used the same results were found.

443 Health-Related Behaviors

Three behavioral factors available in the MHHS data and strongly associated with
health problems were smoking, excessive drinking and physical inactivity. The prevalence
and extent of smoking, alcohol drinking and exercise were compared among the three weight
groups. The analysis of “trying to lose weight" also is included. Although weight loss is
usually considered as an outcome (Winett, et al., 1988) the process of trying to lose weight
involves a number of behaviors.

4.4.3.1 Smoking

Among the three weight groups, the obesity group had the smallest proportion of
current smokers and the largest ever smokers. In contrast, the normal weight group had the
largest proportion of current smokers and smallest proportion of ever smokers. The

proportion of non-smokers in each weight group was very similar (Fig. 5).
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One of the survey questions covered daily cigarette consumption among smokers.

Respondents were asked, "how many cigarettes do you usually smoke per

Fig. 5 Proportion of Smoking Status | Snever smokers
by the Level of Obesity D ever amokers
axrent smokars
100% o
80% 3% 34% 35%
60% -
40% -
20% -
m o

day?" By using the ANOVA and Tukey test to compare the mean number of cigarette
smoked per day among the three weight groups, it was found only the mean number of
cigarette smoked per day in the overweight group was significantly higher than that of the
normal weight group (P=0.022). No significant difference was found among smokers
between and other two weight groups. The actual mean number of cigarettes smoked per day
by smokers in the normal weight, overweight and obesity groups were 16, 19 and 17

respectively, not very much different.



4432 Alcohol-drinking
There was a tendency that as weight increased the rate of alcohol drinking decreased.
Fig. 6 shows that both overweight and obese people were less likely than normal weight
people to be the drinkers (P value was from 0.024 to less than 0.0001).

Fig. 6 Proportion of Aicohol Drinking
by the Level of Gbesity

To look at the frequency of drinking by level of obesity, the number of
alcohol drinks per month or per week were converted into a monthly base, then transformed
this continuous variable into a three-level ordinal variable, named "light drinkers”, "moderate
drinkers” and "heavy drinkers". "Light drinkers” was defined as those who had under 8 drinks
per month. "Moderate drinkers" was defined as those who had 8 to 20 drinks per month.
"Heavy smokers" was defined as those who had over 20 drinks per month. The results of
cross tabulation are presented in Table 4.4.3.2. No significant difference was found among

the three weight groups (Pearson Chi-square, P=0.198).



45

Table 4.4.3.2 The Level of Alcohol Drinks * The Level of Obesity Crosstabulation

NORMAL WT | OVERWEIGHT OBESITY TOTAL
N (%) N (%) N (%) N (%)

Light drinkers | 534 (71.9) | 462 (68.4) | 256 (75.1) 11252  (71.2)

Mod drinkers | 146 (19.7) | 140 (20.7) | 58 (17.0) | 344 (19.6)

Heavy drinkers | 63 (8.5) | 73 (10.8) { 27 (7.9) 163 03

TOTAL 743  (100.0) | 675  (100.0) j 341 (100.0) | 1759  (100.0)

4433 Physical Activity
According to the Canada's Health Promotion Survey 1990, frequency and duration of
exercise can be combined into an index called Leisure Time Physical Activity (LTPA) Index.
There were three categories in LTPA; high, moderate and low level of exercise. They were

defined in Table 4.4.3.3.

Table 4.4.3.3 Leisure Time Physical Activity Index Definition

Note: "Mod" means moderate.
(Source: Canada's Health Promotion Survey 1990, p141)

In the MHHS, the responses to two questions were used to calculate LTPA for the three
weight groups. Respondents were asked, "How long do you usually exercise?” There were

five options: 1) less than 15 minutes; 2) 15-30 minutes; 3) half an hour - an hour; 4) more



46

than an hour; 5) not sure. Then, the respondents were asked, "how many times per week do

you exercise at least 15 minutes?” Eight options were provided: daily; 5-6 times/week; 3-4

oerwt
BHGh Ex % % %
BV Ex 0% % 1%
IWLow Bx % Fh Ph
o Ex % 4% 5%

times/week; 1-2 times/week; less than once/week; never; not sure.

Of the three weight groups, the obesity group had the highest proportion of persons
with “no exercise” and the lowest proportion of the persons with “high level exercise”,
“moderate level exercise” and “low level exercise™.

4.4.3.4 Losing Weight

Sixty-four percent of obese and 46% of overweight individuals reported that they
were trying to lose weight at the time of survey. Twenty-one percent of normal weight
persons did so. However, 35% of obese and 52% of overweight individuals were not
mvolved in losing weight. It was not clear why 2% of overweight and 1% of obese people
were trying to gain weight.
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Fig. 8 Proportion of Those Presently Trying to Lose
Wt, Gain Wt or Neither by the Level of Obesity
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44.4 Health-Related Behavioral Changes
Four questions in the MHHS survey covered heaith-related behavioral changes.
1) Respondents were asked, "what would you say is the single most important thing you
have done in the past year to improve your health?" (Q.79)
2) “Is there anything you intended to do to improve your health in the next year?” (Q.80)
3) "How would you rate your diet compared to this time last year?" (Q.30)
4) "Compared to last year, would you say you are eating more, less or about the same of the
following list of foods?" (Q.30)
4.4.4.1 The Most Important Changes
Close to three-quarters of Manitobans reported some behavioral changes to improve
their health in the year prior to the survey. Of those who reported behavioral changes,
improving eating habit was cited most often (24.6%), followed by increasing exercise (19%),
losing weight (5.4%), quitting smoking (5.3%), managing stress (2.9) and reducing alcohol
intake (1.8%).
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Fig. 9 Seif-Reported Single Most
important Change in Previous Year
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4.4.4.2 Patterns of the Most Important Changes among Weight Groups
Normal weight people were more likely thaa overweight and obese people (o report
"more active” or "improve cating habit”, while they were less likely to report "lose weight” or
"received treatmenis”. In addition, slightly more overweight people reported "reduce stress”
than the other two weight groups. Fewer obese people feil into the non-change ("nothing”)
caicgory.

Fig 10. Comparison of the Singie Most important Change
Among the Three Wt Groups in Previous Year
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4.443 Dietary changes
Almost 14% of Manitobans reported that they definitely changed their diet in the

previous year. Another 24.3% mentioned a small change in diet. However, the majority (61%)
of Manitobans did not report a change. Fig.11 displays the percentage comparison of those who
made a definite diet change among the three weight groups. It shows the obesity group was

most likely to report a diet change in the last year.

Fig.11 Self-Reported Diet Change by
Weight Groups in Previous Year
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4.44.4 What Ingredients Changed in Diet?

Fig.12 shows that more overweight/obese people reported that they ate less lean meat,
baked foods, fried foods and saity foods than normal weight people, while more normal
weight people pointed out that they ate more high-fiber foods. However, results from the Chi-
square showed three categories with significant differences (P<0.05, see * sign in Fig.9). So
there was a tendency that obese or overweight persons ate less baked foods, fried foods than
normal weight persons, and obese persons ate less salty foods than overweight or normal
weight persons. In consuming lean meat, processed food and high fiber foods, obese and

overweight persons actually did not differ from normal weight persons.
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Fig. 12 The Detail of Diet Change in Privous Year
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4445 Intended Changes in the Coming Year

Of the three weight groups, the obesity group (87%) had the largest proportion of

Fig. 13 Self-Reported intended
Changes Next Year
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wished to make a change in the year following the survey. Over seventy percent of people in
the other two groups had a plan to change, too. See Fig.13.

What kinds of changes were they going to make? Fig. 14 reports the pattern of the
changes in the coming year. It showed that the obese/overweight people were less likely to
become more active, but they were 3 to S times more likely to report losing weight than
normal weight people. On improving eating habits, there was no difference among the three
weight groups. Finally, there was a tendency that fewer overweight or obese people wanted
to quit smoking.

Fig. 14 Specific Intended Changes by
Weight Groups Next Year
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4.4.4.6 Reasons for Changing Diet
When asked in the context of the survey what was the main reason for changing their diet
(Q.32), "Health reasons” was the most often answered next to "other” reasons. The next
main reason was "doctor’s advice”, followed by "improve appearance” and "food available”.

"Economic reasons” was not a big reason for diet change in this study.
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Although "health reasons” was the most frequent answer in each of the weight groups
when "other reasons” was excluded, relatively more overweight /obese persons checked off
this category than normal weight persons. More obese people checked off "doctor’s advice"
while more normal weight people checked "other reasons” as their main reasons for diet
change. Overweight individuals were more likely to answer "improve appearance” while
normal individuals were more likely to check off "foods available” as the reasons of change.

4.4.4.7 Reasons for Losing Weight

"Look better” and "feel better” (or improve healith) were two major reasons cited by

the respondents who tried to lose weight the year previous to the survey. There was a

Fig. 17 Frequency of the Reasons
for Losing Weight by Weight Group
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different pattern of answers between the normal weight and the overweight / obesity groups.
Overweight/obese individuals were more likely to check weight loss was a way to improve
health and to prevent chronic diseases, while more normal weight individuals linked losing
weight to improving appearance. Moreover, fewer normal weight people checked off
“prevent heart diseases”, “maintain BP” and “prevent diabetes™.

4.4.4.8 Reasons of Quitting Smoking

Table 4.4.4.8 shows that the majority of the respondents checked off "most important”
or " somewhat important” in the first six categories ("to improve fitness” to "to respect the
wishes of non-smokers"). Over 90% agreed that “to prevent diseases™ was “very important”
or “somewhat important™ reason to quit smoking with a slightly larger proportion in the
overweight group, but no statistical difference. The second reason given was “to improve
fitness”. About 88% of the individuals thought it was “very important” or “somewhat
important”. Obese people had a slighter smaller proportion. For the reasons “to set a good
example to the family” and “to save money”, percentages were similar. Close to half of the
individuals checked off the two reasons were “very important™ and "somewhat important”.
Two-thirds of people also checked off “to demonstrate self-control” as a “very important” or
“somewhat important” reasons to quit smoking. On the other hand, over haif of the
respondents agreed that "to be social” and "to be more attractive” were the least important
reasons to quit smoking. No significant differences were observed among the weight groups
in each of the reasons for quitting smoking in Table 4.4.4.8.



Table 4.4.4.8 Comparison of the Reasons to Quit Smoking among Smokers

by the Level of Obesity
VERY SOMEWHAT NOT NOT
IMPORTANT | IMPORTANT | IMPORTANT SURE
(%) (%) (%) (%)
To improve fitness 60.5 28.2 9.6 1.6
Normal weight 61.4 27.8 10.1 0.7
Overweight 61.7 28.2 8.7 1.5
Obesity 55.2 29.9 10.3 4.6
To prevent diseases 80.3 14.6 39 1.2
Normal weight 77.9 16.7 5.1 0.4
Overweight 84.5 10.7 2.4 2.4
Obesity 71.9 17.4 3.5 1.2
To set a good example
to the family 49.2 26.4 22.1 2.3
Normal weight 484 26.0 23.5 22
Overweight 51.9 254 19.9 2.9
Obesity 50.3 30.2 233 1.2
To save money 47.8 26.3 24.7 1.2
Normal weight 48.6 25.9 24.5 1.1
Overweight 46.9 27.1 25.1 1.0
Qbesity 47.7 25.6 24.2 2.3
To demonstrate
self-control 333 32.8 284 S.5
Normal weight 33.7 33.3 27.9 5.1
Overweight 324 32,9 29.0 5.8
Obesity 34.5 31.0 28.6 6.0
To respect the wishes
of non-smokers 33.5 34.5 28.7 33
Normal weight 32.1 38.6 25.6 3.6
Overweight 35.0 30.6 31.6 2.9
Obesity 34.1 30.6 31.8 3.5
To be sociable 16.0 28.4 50.6 4.9
Normal weight 15.9 28.9 51.3 4.0
Overweight 6.0 28.2 50.0 59
Obesity 16.7 27.4 50.0 6.0
To be more attractive 13.2 18.8 64.3 3.7
Normal weight 13.7 17.3 65.0 4.0
Overweight 10.7 19.4 67.0 2.9
Obesity 174 22.1 55.8 4.7
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4.4.4.9 Why could not change?
There was only one question addressing the barriers to changing behavior in the MHHS
data. In Q.62 (Appendix 3), respondents who felt they did not exercise enough were asked: "do

any of the following reasons prevent you from doing more exercise or being more active?"

Fig. 18 Frequency of Barriers
Being More Active by Weight Groups
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Fig.18 shows that "lack of incentive" and "lack of time" were the two major barriers selected for
not doing more exercise. The rank of the barriers in each of the three weight groups was almost
the same. However, a slightly [arger proportion of obese people than normal weight people
reported "illness/disability” (x* test, P<0.0001) or "lack of interesting activities” (x* test, P<0.05)
as barriers to doing more exercise. On the other hand, more normal people than
overweight/obese people checked off "lack of time"” (x” test, P<0.05), "lack of incentive” (x*
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test, P>0.05) or "having no one to exercise with" (1(2 test, P>0.05) as the barrier to being more

active.

4.5 Analysis of Self-Reported Weight, Height and BMI

Self-reported weight and height were obtained from the interview questionnaire.

Respondents were asked, "how tall are you without your shoes?"(Q.25) and "How much

do you weight (indoor clothing, without shoes)? (Q.26) Height was reported in feet and

inches while weight was reported in pounds. They were later transformed into meters and

kilograms. Correspondingly, BMI was the reported weight in kilograms divided by reported

height in meter

square.

4.5.1 Weight
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The association between self-reported body weight and measured body weight had a
correlation coeffficient (r) of 0.920, which was significant at the 0.01 level. The scatter plot
in Fig.19 displays the details of this relationship. It showed that most of the dots stuck to the
straight Iine with slop close to 1. That means that the reported data matched the measured
data very well. When the causes of outliers was investigated, it was found that persons who
did not engage in either losing or gaining weight were more often the outliers. (See the blue
dots in Fig.19).

Another way to validate the self-reported data is to do a paired t-test between reported
and measured data. Table 4.5.1 shows that the mean of reported body weight was only 1.12
kg from the mean of measured weight. However, there was a significant difference between

the self-reported weight and measured weight with P<0.0001.

Table 4.5.1. The Results of Paired T-Test for Weight, Height and BMI

PAIRS MEAN SDh N T SIG.
DIFFERENCE (2 TAILED)
Reported-Measured Wt
(kg) -1.12 6.13 2187 | 8537 0.000
Reported-Measured Ht
(cm) -0.075 395 | 2183 | 0.892 0.373
Reported-Measured BMI
(kg/mz) -0.36 2.59 | 2161 6.491 0.000

Moreover, an investigation of the error among different segments identifies the origin
of these errors. Table 4.5.2 shows a comparison of relative errors. ANOVA was employed to

compare the magnitude of error by age, sex and race.
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Tablel.S.Z.,ComparisonofMeanPerCentDiscrepancy’bereenRepoﬂedand Measured
Weight, Height and BMI by Sex, Age, Ethnic.and the Level of Obesity

(AR S

SEX, AGE (YR) WEIGHT HEIGHT BMI

& RACE MEAN(%) N MEAN(%) N MEAN(%) N
Males -0.82" 1140 0.001" 1140 -0.72 1133
18-34 0.25 322 -0.20 325 0.83 322
35-64 -0.88 415 0.07 416 -0.89 414
65+ -1.23 403 035 399 -1.79 397
Females -1.44" 1047 -0.003" 1043 -1.19 1028
18-34 232 314 -0.84 315 -0.50 311
35-64 -1.40 387 039 386 046 380
65+ -1.42 346 0.75 342 -2.65 337
Race -1.20 2187 |-0.03 2183 |-0.94 2161
Aboriginal -2.26 111 |-2.08 103|218 97

Non-Aboriginal |-1.10 2076 | 007 2080 | -1.09° 2064

| Weight Groups -1.12 2187 -0.007 2183 | -0.36 2126

Normal Wt 0.09° 890 -0.005 887 018" 882
Overweight -1.09° 847 0.002° 844 |-038 836
Obesity -3.53° 450 0.003° 452 -1.397 443
Reported data - Measured data
Note: #: Per cent discrepancy = x 100%,
Measured data

so the "MEAN?" in the table is a percentage with no unit.

* & ** : represent that there was a significant values at the 0.05 level by ANOVA.
* denctes only significant difference between two extreme groups, while ** denotes
that the attached value differed from each of the values in other two groups.

The first column of Table 4.5.2 indicates that there was a significant difference in
mean per cent difference between gender. The error for women was larger than that for men.
Among men, weight was underreported on average by 0.82%. Among women, weight was
underreported on the average by 1.44%. Although the results from the ANOVA did not show
a statistical different among age groups in both sexes, there was a tendency for average error

to increase with age in males and to decrease with age in females. Another important feature



was that the error significantly increased with weight. The obese group more seriously
underreported their weight.

An examination of the factors influencing the discrepancy between reported and
measured weight clarified what factors were the determinants of the relative error (mean per
cent difference). A multiple regression model was employed to determine this. The outcome
variable was the relative error while explanatory variables were age, sex, race, education,
income, marital status and weight loss (trying to lose weight or gain weight vs not trying).
Only gender was found to be the significant predictor for the relative error of self-reported
body weight (r-square of the model was 0.003, standardized coefficients for sex was 0.056 at
P=0.015 level.). The multiple regression further confirmed that reported weight for females
was less accurate than that for males in this study.

4.5.2 Height

Fig. 20 (on page 62) shows that the association between self-reported body height and
measured body height is very strong. The correlation coeffficient (r) between them was
0.918. Scatter dots were along the line with the slop close to 1. The dots in Fig. 20 appear
more spread than Fig. 19 because the change between grids was much smaller than that of the
weight scatter plot. Here again, it was found that most of the data on the edge of the stream
and outliers were reported by those who did not engage in weight loss or weight gain
activities (see blue dots in Fig. 20).

The second row in Table 4.5.1 provides the results of the Paired t-test for reported and
measured height. It showed that the mean reported height was 0.076 cm from that of
measured height and no statistical difference (P=0.373) existed between the variability of the
two measures. It was concluded that self-reported height from the MHHS Obe data had an
extremely high degree of accuracy and self-reported height was valid.
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Although reported height in this study was valid, it was not error free. The second
column of Table 4.5.2 indicated that there was a significant difference in mean percent
difference of reported height between gender, race and age groups. The sign of relative error
changed from "-" to "+" along with age change in both genders. This indicates that the error
changed from underestimation to overestimation when age increased. Among males, the
elderly were more likely to overstate their height while the young adults were more likely to
understate their height. The mean percent difference was significant. Among females, the
error in both the young and the middie-aged groups was significantly different from that in
elderly group. Young and middle-aged women underestimated their height while elderly
women overestimated their height. This similar pattern in males and females indicated that
the discrepancy among age groups might be due to the special periods of body development.
Fast growth in the young and body shrinking in the elderly may have an impact on their
reported height. Finally, the reported heights from Aboriginal people were less accurate that
that from non-aboriginal people.
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Fig. 20 Relationship between Repoted Ht

and Measured Ht for 2161 Subjects
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A multivariate analysis was run to examine the determinants of relative error in self-
reported height. In this liner regression model the mean per cent disfference (relative error)
was the dependent variable and age, sex, race, education, income, marital status and weight
loss were the independent variables. The results showed that age, sex and race were the
independent predictors of the relative error from self-reported height (r-square of the final
model was 0.078, standardized coefficients for age, sex and race were: 0.163 at P<0.0001,
0.061 at P=0.006 and -0.208 at P<0.0001 level respectively).

453 Body Mass Index

Self-reported BMI was highly correlated with measured BMI with a correlation
coefficient (r) of 0.86. The scatter plot, Fig. 21., displays this relationship. The pattern of Fig.

21 was a little different from Fig. 19 and 20. Blue dots (representing those who did not
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engage in weight change activities) still looked more spread; however, when the reported
BMI was over 30, red dots (representing those who were trying to lose weight) suddenly
became spread, most of which were on the underestimated side. This phenomenon gave an
impression that obese persons had a tendency to report an underestimated BMI.

Fig. 21 Relationship between Reported
BM! and Measured BMI
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The third row in Table 4.5.1 shows that reported BMI was significantly different from
measured BMI (P<0.0001) from the Paired t-test. Reported BMI slightly underestimated the
true BMI with the mean difference at 0.36 kg/m® and standard deviation at 2.59 kg/m”.
Reported weights were significantly underestimated but reported height was not, thus
underreported BMI may be due to underreported weight.

Although the results from the Paired t-test demonstrated that general underestimated
BMI was due to underestimated weight in seif-reported data, Table 4.5.2 shows that some

impacts of reported height on BMI. Looking at the Iast column of Table 4.5.2, it was found
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that the pattern of relative error from BMI was just opposite to that for height. The error from
BMI in elderly males showed some underestimation while the error from height showed
significant overestimation. Similarly, the error from BMI in elderly females showed
overestimation while the error from height showed significant underestimation. Among the
Aboriginal subjects it was observed that both their weight and height errors were
underestimated, but their BMI errors were significantly overestimated. This result was still
reasonable because the impact of underestimated height might stronger than the impact of
weight. Height is squared in the BMI formula while weight is not.

The results from the multivariate analysis showed only age and race were the
independent predictors of the relative error from self-reported BMI in this study (r-square of
the final model was 0.012, standardized coefficients for age and race were: -0.073 at P=0.001
and 0.078 at P=0.001 level respectively). These results were matched with the results from
the ANOVA in Table 4.5.2.

454 Impact of Reported BMI on Obesity Categorization

Cells on the main diagonal of Table 4.5.4 represented observations which were
classified identically by both observers. In the MHHS_Obe data, 82.8% of reported BMIs
were in the same category as measured BMIs when all of the subjects were divided into
normal weight, overweight and obesity categories. Cells under the main diagunal showed the
overestimated proportion while cells over the main diagonal represented the underestimated
proportion. In these data 11.7% of reported BMIs were lower than measured BMIs, and 6.6%
of reported BMIs were higher than measured BMIs. These percentage comparisons
demonstrated that overall self-reported data were strongly correlated with measured data. It
also explored 2 minor discrepancy between the two measures resulting in some changes in



the categorization of obesity. Underestimated proportion was almost double the

overestimated proportion.

Cohen's Kappa coefficient is a better standard statistical measure of observer

agreement because it excludes the agreement expected by chance. The overall value of kappa

generated from the MHHS_Obe data was 0.734. According to Joseph L. Fleiss’s (1981, p.

218), this number was near an excellent agreement ("values greater than 0.75 or so may be

taken to represent excellent agreement beyond chance”). Further examination of the different

kappa values among subgroups found that kappa decreased when age went up among males,

from 0.741 in young aduit males down to 0.686 in middle aged males, then to 0.664 in the

elderly males. Different from men, women's kappa values were quite stable. Kappa for

young, middle aged and elderly women were 0.750, 0.755 and 0.755 respectively. In

addition, the kappa for the Aboriginal group was much lower than the kappa for the non-

Aboriginal, 0.551 vs 0.742. Thus, it was concluded that the impact of reported BMI on

obesity categorization was stronger in elderly males and Aboriginal people.

Table 4.5.4. BMI Category Agreement Assessment for the MHHS_Obe Data

REPORTED MEASURED BMI
BMI Normal Wt Overweight Obesity Total
No. (%) No. (%) No. (%) No. (%)
Normal Wt 803 (37.2%) 152 (7.0%) 11 (0.5%) 966 (44.8%)
Overweight 71 (3.3%) 648 (30.0%) 91 (4.2%) 810 (37.6%)
QObesity 7 (1.8%) 33 (1.5%) 341 (15.8%) 381 (17.7%)
Total 881 (40.8%) 833 (38.6%) 443 (20.5%) 2157 (100%)
Sensitivity 91.1% 77.8% 77.0%
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Moreover, the sensitivities of reported BMI associated with the three weight groups
were shown in the last row of Table 4.5.4. It was observed that the normal weight group had
the highest sensitivity, and the sensitivity of self-reported BMI decreased as the relative
weight went up.

4.6 Comparison of Agreement and Disagreement Groups

The third objective of this thesis is to examine the difference on the level of knowledge
about risk factors of heart diseases, self-reported behavior and behavior changes between
agreement and disagreement groups.

4.6.1 Definitions of Agreement and Disagreement Groups

"Agreement groups” in this study denotes the individuals whose BMI from self-
reported weight and height is in the same category as measured BMI when subjects are divided
into three categories based on their BMI. On the contrary, "disagreement group” denotes the
individuals whose BMI from self-reported weight and height is in a different category than
measured BMI. They can be fall into lower or higher categories. For example, a person with a
reported BMI of 26 and a measured BMI of 28 is in agreement group because both measures
make him fall into overweight category. However, another person whose reported BMI is 28
and measured BMI is 30 should be in the disagreement group because the reported BMI put the
person into the overweight but measured BMI put the person into the obesity category.

The null hypothesis for the third research question is there will be no difference
between agreement and disagreement in terms of knowledge Ievel about heart diseases,
reported behaviors and health-related behavioral changes.

4.6.2 Knowledge Level Analysis

Results from Table 4.6.2 indicate that there was no significant difference in
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knowledge on the risk factors of heart diseases between the agreement and disagreement

groups when adjusted for age, gender, race, education and income. No matter whether using

TSKI or BK1, “agreement” variable was removed by the final liner regression model.

Table 4.6.2 Results of Multiple Linear Regression Analyses of TSKI/BKI

for Agreement Status
INDEPENDENT VARIABLES MODEL STANDARDIZED P
R’ COEFFICIENT (B) | VALUE
(1) TSKI as the dependent variable
e Agreement, age, sex, race, 0.173 Agreement (-0.007) 0.728
education, income Income (0.050) 0.023
The rest’ <0.0001
e Age, sex, race, education, income 0.173 Income (0.066) 0.023
The rest? <0.0001
(2) BKI1 as the dependent variable
e Agreement, age, sex, race, 0.165 Agreement (-0.027) 0.205
education, income Income (0.066) 0.003
The rest’ <0.0001
e Age, sex, race, education, income 0.164 Income (0.066) 0.003
The rest* <0.0001

Notes: I. age (-0.198), sex (0.102), race (-0.348), education (0.213);
2. age (-0.198), sex (0.102), race (-0.348), education (0.213);
3. age (-0.165), sex (0.094), race (-0.238), education (0.184);
4. age (-0.166), sex (0.096), race (-0.240), education (0.185);

4.6.3 Behaviors and Behavioral Change

o Health-Related Behaviors

Fig. 20 shows that the difference between the agreement and disagreement groups was

small in the proportion of smokers, alcohol-drinkers, people who engaged in exercise and

weight adjustment. Through using the Chi-square test, no significant difference was found in
each of the segments listed in Fig. 22. Thus, it was concluded that no significant relationship

existed between a person’s health behavior and the awareness of body weight and height.
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Fig. 22 Comparison of Health-Realted Behavior
between Agreement and Disagreement Groups
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Regarding the relationship between behavioral changes (changes before survey and
intended changes) and awareness of body size, no significant association was found using the
Chi-square test. However, Fig. 23 shows that some minor difference between the two groups.
Among the items of actual changes in the year prior to the survey, the members in the
agreement group seemed more likely to have “improved their eating” and “exercised more”
than those in disagreement group. Also, among the items of the intended changes in the year
following the survey the same trends were seen. Since both the subject numbers and the
differences between the two percentages in other items were relatively small, it was not

useful to interpret the rest of them.
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4.6.4 Barriers and Reasons of Changes

Except for one item in Table 4.6.4, no significant difference was found between the
agreement and disagreement groups in other reasons for improving diet, reasons for quitting
smoking and barriers to do more exercise. The one item which showed a statistical
difference by Chi-square was "lack of incentive”, as a barrier to doing more exercise. The
persons in the agreement group cited this reason more often. Generally speaking, there was not
much different in health-related behavioral changes between the agreement and disagreement

groups.
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Table 4.6.4 Results of Percentage Comparison Between Agreement and Disagreement

Groups In the Reasons and Barriers of Behavioral Changes

REASONS OR BARRIERS AGREEMENT { DISAGREEMENT
FOR THE CHANGES GROUP (%) GROUP (%)

Reasons of improving diet
To improve appearance 9.0 12.0
Doctor’s advice 20.3 24.1
Health reasons 33.5 30.6
Economic reasons 1.5 09
Availability of foodstuffs 27 0.0
Reasons of quitting smoking
(very important category)
To improve fitness 59.4 674
To prevent diseases 79.7 84.2
To set a good example 48.1 484
To save money 475 41.1
To demonstrate self-control 325 33.7
To respect the wishes of non-smokers 332 32.6
To be social 16.0 15.8
To be more attractive 14.0 9.5
Barriers of doing more exercise
Lack of time 252 20.8
Lack of transport 22 0.5
Lack of money 5.7 49
Lack of facilities 11.7 115
Lack of interesting activities 15.0 15.6
Illness or disability 134 11.0
Lack of incentive* 37.1 293
No one to exercise with 184 18.6

* denotes that there was a significant difference at the 0.05 level by Chi-square test.
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CHAPTERSS
DISCUSSION
5.1 Measures of Health Knowledge

The most commonly used method of knowledge assessment in previous studies is the
percentage of corrected responses to specific questions (Health Canada, Statistic Canada &
CIHI, 1999; Avis, et al. 1990). Often this comparison cuts across demographic subgroups and
other factors of interest. The advantage of this approach is its simplicity. However, its
validity and reliability are sample specific and Liable to change depending on sample
characteristics. An alternative approach is to create a specific knowledge index by tabulating
the sum for one correct answer, two correct answers and three or more correct answers of one
question. The patterns of response can be compared between various subgroups (Health and
Welfare Canada, 1993, p155). However, respond trends are sometimes obscure and difficult
to interpret. Better methods for knowledge assessment were used in this study.

The use of TSKI and BK1 in this study is an attempt at the development of health
knowledge assessment. They are comprehensive measures covering almost all of the
knowledge questions in the MHHS. They are absolute values with an interval scale. They can
be used for individual knowledge assessment, like the score in a test. Not only can they be
conveniently analyzed by sophisticated statistical methods such as linear or logistic
regression, they can also link knowledge to other factors such as behaviors to detect their
associations. The results from the TSKI and BKI analyses show remarkable consistency
providing support to the validity of the conclusions.

The TSKI and BKI do have several defects. The TSKI can lead to underestimation
whereas the BKI can lead to overestimation to the true level of knowledge. From Fig. 2 and

Fig. 3, it is shown that overall the TSKI mean was lower than 50% of the full score (16 out of
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50 points), which gives an impression that Manitobans® CVD risk knowledge was poor. On
the other hand, overall the BKI mean passed 70% of the full score (7.5 out of 10 points),
which indicates that Manitobans® CVD risk knowledge was not as bad as the TSKI indicated.
However, if the focus of the analysis is subgroup comparison, this systematic error is Iess of a
concern. In my study, the objective is to compare knowledge level among normal weight,
overweight and obesity groups, so the advantages of using TSKI or BKI are outweigh their
disadvantages.

The depth of knowledge about health is influenced by many factors, so it is difficult
to capture all of them in one study. Commonly assessed factors include age, sex, ethnicity,
available information, and education level. Other factors are personality, occupation, personal
interest, self-relevant self-efficacy and motivation to learn. So using one measure for
knowledge assessment in a study is very limiting. The design of a survey questionnaire has
an impact on how health knowledge is measured. Probed questions and unprobed questions
are widely used and usually considered to be valid, but they certainly have different effects
on the results. Probed questions are more likely to get optimistic results. Also, how one
distributes the number of questions in each knowledge area in the questionnaire may affect
the outcomes. In addition, the risk factors and processes of many chronic diseases and health
problems are still not completely understood. Thus sometimes even health professionals have
different opinions on the correct answers for various test questions. All of these problems can
hinder the correct assessment of knowledge.

The accuracy of health knowledge measurement can be improved by better survey
design, better understanding of health problems, comprehensive literature review and

appropriate statistical analysis.



5.2 Knowledge Level and Obesity Status

The results of this study showed that the level of obesity was not an independent
predictor of CVD risk knowledge when adjusted for age, sex, race, education and incomes.

The association between obesity status and the awareness of obesity consequences
also demonstrates that self-relevance might increase the knowledge on the risk factors of
CVD. Fig. 4 shows that non-obese persons are less likely to mention obesity as a risk factor
of CVD because it was not relevant to them. Some smoking research studies (Glanz, G et al.,
1996. p51) reported that smokers were more aware of the consequences of smoking. Strecher
and his colleagues (1995) found that smokers were likely to perceive a heightened personal
risk for heart attack, cancer, and stroke. However, awareness of threat does not always lead to
behavioral changes. Strecher’s study on smoking also showed that smokers tend to perceive a
health risk, but underestimated the magnitude of that risk. Another study (Glanz, G et al.,
1996. p50) showed that increasing the perceived threat sometimes even increased the
frequency of smoking and decreased the likelihood of cessation because smoking is often
linked with stress and emotional arousal. In obesity research, the MHHS Obe data could be
further analyzed for the relationship between awareness of obesity consequences and
behavioral changes among obese individuals. One might speculate that relevance is
associated with obesity and its consequences.
53 Health Related Behaviors and Obesity Status

There were minor differences in health related behaviors among the three weight
groups. The results showed that overweight and obese individuals were less likely to be
current smokers and drinkers, and they had lower rates of exercise.

In smoking, the proportion of smokers (current and ever smokers together) in the

three weight groups were quite similar, but the overweight and obesity groups had a lower
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proportion of current smokers and increased proportion of those who were “ever smokers™.
This phenomenon might indicate that more overweight and obese smokers than normal
weight smokers had quit smoking in the past. In terms of the most important change in the
previous year before survey, there was no difference in smoking cessation among the three
weight groups. Data showed more normal weight people had an intent to quit smoking in the
year following the survey. There was no difference in perceived benefits to quit smoking
among the three weight groups.

Regarding alcohol consumption, the results showed that slightly fewer obese and
overweight people than normal weight people were current drinkers. No association was
found between the amount of alcohol consumed and the Ievel of obesity among drinkers. The
majority of epidemiological studies suggest absent or weak associations between alcohol and
obesity in men and strong inverse associations in women (Colditz, et al., 1991; Williamson,
et al., 1987). However, a study from Japan found that alcohol intake is strongly associated
with waist-to-hip ratio (WHR), but not associated with BMI (Sakurai, et al., 1997).

Alcohol is one of the most energy-dense macronutients and is very efficiently
absorbed. It suppresses the oxidation of fat, favors fat storage and can serve as a precursor for
fat synthesis. Moreover, the body has no capacity for alcohol storage in the way that it does
for fat and protein. In addition, alcohol is a poison for the body and must be detoxified
quickly. On the basis of this foregoing knowledge, obesity might be expected to correlate
with alcohol consumption. An explanation for the lack of association between alcohol intake
and BMI is that ethanol increases metabolic rate. Other explanations are that alcohol
suppresses the intake of other foods (Prentice, 1995) or people who drink more might have
other life style such as being social and active. In addition, diet culture has an impact on
drinking pattern. The Japanese and Chinese usually drink while eating foods rich in protein,
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which will protect an individual from the effects of alcohol such as malnutrition or organ
damage (Patck & Post, 1941). On the other hand, drinking alcohol while eating high-fat
foods or overeating may promote obesity.

With respect to dietary changes, results from this study show that slightly more obese
people reported a definite change than overweight and normal weight people (see Fig.8).
However, slightly more normal and overweight people than obese people mentioned
“improved eating habit” as their most important change in the year previous to the survey
(see Fig.7). With respect to the intended changes in eating habit following the survey, there
was no difference among the three weight groups (Fig.11).

Dietary changes are difficult for both normal weight and overweight/obese
individuals because food choice is largely determined by food preference. Food preference
may be determined by environmental, cultural, genetic and sensory variables. All those
variables could interact with each other in complex ways (Rozin, 1984), but how they interact
is poorly understood. People must choose foods from those that are available and affordable.
However, in a developed and multicultural society like Canada, the foods selected to be
grown and sold vary greatly among different cultures. Within a given culture, individual food
selection depends on sociocuiture systems that govern food production, distribution and
consumption (Harris, 1985). Preference for flavor and taste are learned, culturally
determined, and are dependent on the degree of exposure (Story & Brown, 1987). Since
making a dietary change is so hard, it may require increased cost, skill, time, or effort needed
for food preparation (Glanz, 1986).

With respect to exercise level, results showed that not only were obese individuals
less active currently (Fig.5, Fig.7), but they also were less likely to be more active in the near

future (Fig.11). More abese people expressed their intention to change than normal weight
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people, but most of them pointed out their change to “losing weight” rather than increasing
exercise level (Fig.14). The MHHS database also explored the barriers to exercise (Fig.18). It
showed that more obese people reported that “illness/disability” was one of their major
barriers than normal weight and overweight groups. Slightly more obese individuals checked
off that “lack of interesting activities” as their barrier to be more active. It also showed that
fewer obese and overweight people indicated that “lack of time” as their barrier than normal
weight people did. So where is the problem? It is suspected that obese people may not have
access to adequate information and effective exercise programs. Their conditions also can
cause them discomfort in exercise programs. They might not have enough confidence to
participate in physical activity, might be less likely to see the exercise benefit and might
anticipate an immediate negative effect from exercise. Behavioral capability and social
supportive factors also could keep them away from being more active. Therefore, further
studies are needed to look at the reasons; why obese individuals are hard to be motivate to do
exercise and what are effective programs.
5.4 Implications for Health Promotion

The most important contribution of this study is the results from the CVD knowledge
analyses. Firstly, findings of this study indicated that the knowledge about risk factors of
heart diseases was not different among normal weight, overweight and obese Manitobans.
There was also no knowledge discrepancy between agreement and disagreement groups
regarding reported-measured BMI difference. Secondly, CVD knowledge among all three
weight groups was still universally poor. What does this mean for policy makers?

The findings of this study suggest a population based health promotion strategy over
targeting a high-risk group strategy. Based on the Precede-Proceed Model, policy makers
need to emphasize health promotion and target on all factors including the person
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(predisposing factor), environments (reinforcing and enabling factors) and behaviors, rather
than to target on the person only using education programs. In addition, universal health
promotion is a cost-efficient strategy. It will not only help to prevent obesity and the
outcomes of obesity, but also prevent many other chronic diseases as well as increase the
quality of life. Moreover, it is the one way to reduce the burden on the Canadian health care
system.

The findings of this study suggest that a better understanding of obesity and its
relationship with CVD among obese people themselves, the general public, governments, and
health professionals is still needed (changing people’s values and attitudes) since the level of
CVD risk knowledge is low among Manitobans. Mass media, health education programs and
continuous medical education programs should put more effort into stressing that obesity is a
chronic disease and a serious public health problem, in order to change the population view
that obesity is a normal condition or personal affair. Education programs need to highlight
that obesity is preventable for most people. Although the risk factors of obesity are complex
and entangled, the fact is that obesity is an epidemic in North America and is due to
unhealithy eating practice and reduced physical activity levels. Furthermore, many studies
have demonstrated that diet change and increasing leisure time exercise helps to reduce body
weight and prevent other diseases (NIH,1998. p47-48). Genetic factors can not explain all
obesity cases.

The findings of this study call for disseminating the information about an urgent need
for obesity controf and the threat of obesity outcomes through mass media. While raising
awareness about obesity in Canada, governments and health professionals should begin to
take action to combat obesity immediately, like the US and other countries in Latin America

(changing government and health providers’ behaviors for changing environments). Canadian



78

governments should put obesity on the list of health priorities and set goals for both short
term and long term. They should supply more funds for population based health promotion
and introduce improved programs for health education, prevention, detection and treatment.
Government also can stimulate further basic, epidemiological and clinical research on
obesity. In terms of the role of heaith professionals, they should increase their knowledge and
develop capabilities in primary care for the integrated management of obesity. In short, the
right strategies for obesity control are to prevent obesity among normal weight people and
help overweight people as early as possible.

What should be the focus regarding population based health promotion? There are
generally three aspects: changing social environment, changing physical environment and
changing policies. Firstly, regarding change in the broad social environment, strategies are
needed for both diet and physical activities. For diet, issue food industry advertising
guidelines, encourage governments to subsidize low-fat / low-sugar foods and tax high-fat /
high-sugar foods, and provide a variety of fresh foods around the seasons. For physical
activities, there is a need for supportive environments that encourage leisure time exercise
such as walking, swimming, Yoga or Tai-Chi clubs. Special support is needed to involve less
active groups such as obese people or the elderly to be more active. Low-cost public exercise
programs are especially important for skil! development. Also, we must encourage the
entertainment industry to promote a health message. Secondly, consider changing the
physical environment, target diet and physical activities. For diet, use simple food labels in
supermarkets and grocery stores. Suggest that restaurants supply healthy dish options.
Besides, encourage the provision of healthy fast food for the public. For physical activities,
city planning is very impcrtant to promote walking and cycling, which includes paths,

maintenance, lighting, city bus with bicycle racks, subway station with secure bicycle
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storage, incentives to walk/cycle and disincentives to cars. Other physical environmental
changes are to build more green space / parks, to supply indoor recreation facilities for winter
exercise and to design buildings for the encourage the use of stairs. Lastly, regarding policy
change, it can target on society, community and individual levels. All of the social and
physical environmental changes need the guarantce of government priority and policy
changes. In summary, when we plan health promotion programs all three aspects above
should be considered (B. Reeder’s personal communication).

While this study supports population based health promotion it does not mean to
completely exclude health intervention among high-risk groups such as children and
Aboriginal people. However, their functions are different. High-risk group intervention
programs could be used to complement the population health promotion strategy.

The relationship between knowledge and behaviors can be depicted by an analogy. One
can compare disseminating knowledge to spreading “seeds” into the soil. In the Western World
including Canada, after many year of health campaigns and media advocacy, the public have
already achieved a certain level of knowledge in nutrition and physical activities, and they
recognize that something is wrong in their diet pattern and sedentary life. While the “seeds™ are
there, why don’t they sprout, grow and bloom? Now researchers from health promotion and
epidemiology realize that education alone will not work well to change health behaviors. More
effort on external factors is needed. That means creating an appropriate environment to push
forward behavioral changes rather than persuading individuals to change themselves.

5.5 Validity and Reliability of Reported Weight and Height

To a large extent, the results of the validity analysis for reported weight and height are
quite consistent with the resuits from the previous studies. First of all, both self-reported body
weight and body height was highly correlated with measured weight and height.
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R values in this study were 0.920 while they were between 0.822 and 0.979 in previous
studies (Rowland, 1990; Stewart, et al., 1982). Next, reported height was more reliable than
reported weight with lower relative errors. Plats study (1981) found that the relative errors
from reported height were less than that from reported weight. This study further confirmed
that not only reported error in height was much less than that in weight, but also that the
mean of reported height did not differentiate from the mean of measured height among
Manitoban adults (Paired T-test, P>0.05). Therefore, reported height is a valid measure in
this study. Moreover, reported weight from males seemed more accurate than that from
females. Similar to Plats, this study showed that women significantly underestimated their
weight more than men did. The average reporting errors (mean per cent) in women was
-1.44% vs -0.82% (minus means understate here) in men. An analysis on absolute error for
self-reported weight and height was not done in this study. However, Stewart and his
colleagues reported the mean difference between self-reported and measured weight for both
sexes combined was -0.58 kg with a 99% confidence interval of -0.75 to -0.41, and mean
difference for height was 1.94 cm with a 99% confidence interval of 1.78 to 2.10. In addition,
body weight errors came from certain subgroups. This study showed that obese people,
young women and Aboriginal people were more likely to state an underestimated weight in
the survey. It also was found that age, sex, being engaged in weight loss and
overweight/obesity status were the predictor of reporting error (relative error). Rowland
(1990) has analyzed 11284 aged 20-74 y from 2™ National Nutrition Examination Survey of
1979-1980 in the US. His results showed that errors in self-reported weight increased directly
with the magnitude of overweight. Errors in reported weight were greater in overweigh
females than in overweight males, race (whites vs blacks), age, and end-digital preference

were ancillary predictor of reporting error in weight.
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There were also some discrepancies between the previous studies and this study.
Firstly, the results in this study showed that reported height was extremely accurate. No
significant difference was found using the Paired T-Test even through the sample size was
Iaege. Whereas Stewart’s study (1982) reported that the participants consistently
overestimated their height. Secondly, this study found that there was a tendency for relative
errors in height from slight overestimation to slight underestimation when age increased for
both among males and females. However, Stewart’s study (1982) found that height
overestimation became greater with increasing age in each sex group. Thirdly, the relative
errors of reported height in this study were 200 to1600 time less than that of a previous study
(Palta, et al., 1981) with 0.001% vs 1.6% by men and —0.003% vs 0.6% by women.

The participants in this study tended consistently to underestimate their weight with
very accurate height, which resulted in an underestimation of their BMI. Palta’s (1981) and
Steward’s studies (1982) showed that a consistent underestimation in weight and
overestimation in height caused more serious underestimation in BMI. There are few
previous studies on analysis of categorization of obesity level based on BMI. The results
from this study demonstrate that self-reported BMI only has a minor impact on categorization
of obesity level. The concordant pairs from measured and reported BMI were 82.8%, and the
Kappa analysis reported there was a very good agreement. However, the Kappa value has
decreased among elserly males and the Aboriginal people. The sensitivity of reported BMI
was [ower among overweight and obesity individuals.

The implication of the above analyses above are: (1) There is a need to better anticipate
the potential area of bias. (2) Caution must be used with the reported data in weight from
certain population subgroups. For example, young female adults, the Aboriginal and obese

people. (3) We have to realize that the underestimation of weight would have an impact on



the observed differences in weight-mortality pattern. (4) Categorical variables based on
reported BMI would become more unreliable when reported weight and/or height were less
accurate. According to the major information from this study, one must keep in mind those
areas that could result in a systematic reporting error in the data. If possible using measured
weight and height to capture the level of obesity is more reliable.
5.6 Study Limitations

The limitations of this study are: first, the MHHS data are 10 years old. Since the
MHHS data were collected between 1989 and 1990, any changes in the prevalence of
obesity, CVD knowledge level and behavior difference among the three weight groups may
not be the applicable in 2000. Second, health knowledge was measured by unprobed
questions, which treated not mentioning a specific risk factor about CVD the same as not
knowing it. So this method could underestimate the level of knowledge among Manitobans.
Third, the Manitoba Heart Health survey focused on CVD, not obesity, thus this study failed
to examine the level of obesity knowledge among normal weight, overweight and obese
people. Fourth, for secondary data analysis, it is difficult to check back outliers and explain
unexpected results such as “why 2% overweigh and 1% obese people still wanted to gain
weight”. Fifth, binary measure in education, income, ethnicity, marital status might bias
original data. It might obscure some important trends that can be shown when more
categories are used. For example, setting $50,000 as the cut point for high and low level of
income may hide the difference between those with less than $25,000 and over $25,000
annual family income. “Ethnicity” only divides subjects into “Aboriginal” and “non-
Aboriginal”, so it will hide the difference between other ethnicity. Lastly, the accuracy of

self-reported behaviors is a concern.
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5.7 Future Research

This study raises several important issues that should be addressed in future studies.
The findings suggest that considerable research needs to be done to examine the association
between obesity relevant knowledge and behaviors, between environments and behaviors and
among different health behaviors, for understanding the causes and mechanisms of obesity,
and for generating effective strategies in weight control. In particularly, more research is
needed to identify the characteristics of individuals who have successfully made a change and
maintained their weight loss over a long period.

A specific survey should be conducted on obesity-related knowledge assessment. The
questionnaire should cover the definition of obesity, potential risk factors of obesity, health
consequences of obesity and the possible treatments of obesity. Many knowledge
assessments in previous studies focused on the knowledge of CVD, smoking and nutrition
(Health Canada & Statistical Canada, 1999; Health and Welfare Canada, 1993). Obesity-
related knowledge assessment is a field that remains to be explored.

It is desirable to identify the most effective ways to promote increased physical
activity and prevent overeating in the general population. Physical inactivity and overeating
are two clear risk factors of obesity. They happen gradually in out modem society and seem
out of control. Besides motivating people to be more active and educating them to eat
balanced meals, one should think about more strategies on the external environment.

It would be interesting to further explore the inter-relationships among different types
of health behaviors because one may find out more effective strategies to promote multiple
bealthy behaviors through one health promotion program. Research questions such as the
following could be asked. Are people who changed their eating habits more willing to be

physically active? Are those who quit smoking more likely to engage in weight loss? Is there



a connection between quitting or reducing alcohol consumption, quitting smoking and
changing diet?

Qualitative studies are needed to investigate how some people could made a
successful change, how they coped with the suffering of the changes, and how they integrated
those changes into their daily activities to achieve a life-time weight control. Qualitative
research is also needed to examine why people can not make the changes. What are their
major barriers? And needs? Moreover, qualitative studies can help us to evaluate how
effective a health promotion program is so that we can sum up experience, improve the
programs and ask for more resources.

Regarding the further research on self-reported height and weight assessment, there
are two suggestions. (1) The National Heart Health Survey data set is a good resource to do
research on reported-measured weight, height and BMI comparison. (2) New methods could
be attempted to do an analysis on reported-measured weight, height and BMI comparison.
May’s paper (1994) suggested that log liner regression did a better job than Kappa coefficient
in the analysis of observer agreement data. Future researchers may want to attempt a log liner
regression on reported-measured height weight comparison.

5.8 Conclusions

Through the completion of this study, a few major conclusions can be draw as
follows.

First and the most important, this study found that obesity status is not an independent
determinant for the level of health-related knowledge. That means that obese people had the
same [evel of knowledge on the risk factors of heart diseases as overweight or normal weight

people. In addition, being aware of their weight and height is not relevant with the level of
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heaith knowledge either. The implementation of these findings is that governments should
give priority to population based health promotion for obesity control and prevention.

Secondly, this study also found that obese and overweight people were less likely to
be current smokers and alcohol-drinkers. They were less active than normal weight people.
More obese and overweight individuals checked off "losing weight” and "got medical
treatments” as their most important change in the year prior to the survey, while more normal
weight individuals reported "were more active” or "improved their eating habits". In terms of
the intended changes in the year following the survey, relatively more obese people wished to
take action, but still they were more likely to engage in “weight loss” and less likely to be
“more active” than overweigh and normal weight people.

Finally, the results of this study showed that self-reported weight, height and BMI
were highly correlated with measured data. The correlation coefficients are 0.920, 0.918 and
0.846 respectively. Overall, 82.8% of BMIs derived from self-reported measure fell into the
same obesity categories as actually measured BML. Although self-reported weight and height
are valid data, weight was found to be underestimated in some subgroups such as obese
people, young females and Aboriginal people. The impact of using reported data to categorize

Since the MHHS sampled all of the non-institutional residents in Manitoba, the
results of this study can represent the general population in Manitoba area. Thus all the
results form this study can be used in the planning and implementation of health promotion
programs in Manitoba district. They also can server as a baseline for future program

evaluations.
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Appendix I:

Variables in the MHHS_Obe Data for Secondary Analysis

Question/Variable Variables | Missing
Name Value | Categories
Q11. How do you think of high blood pressure
can affect your health? BPHEAL No knowledge
1~5
Q12. What things do you think can cause high
blood pressure? BPCAUS No knowledge
1~5
Q13. Do you think that high blood pressure is
related to things people eat or drink? BPFOOD No knowledge
Q.14 what things that people eat and drink, do
you think are related to high blood pressure? | FOODT No knowledge
1~5
Q19. In the past 12 months, have you taken a
drink of beer, wine, liquor or other alcoholic | YRDRINK No behavior
drink?
Q22. Are you presently trying to lose weight? | LOSEWT No behavior
Q23. Which of the following are you doing to
lose weight? LOSEW No behavior
1~5
Q224. Why would you like to lose weight? RSONLW No others
1~7
Q25. How tall are you without your shoes? SFHT 2.7% | others
Q26. How much do weight? SFWT 2.5% | others
Q29. As far as you health is concerned, do you
think you eat too much, too little, or about the | FOODEAT <1% | behavior
right amount of the following foods? 1~6
Q30. How would you rate your diet compared
to this time last year? DIETCHAG No behavior
Q31. Compare to last year, would you day you
are eating more, less or about the same of: read | DCHAG 1.2~4.5% | behavior
the list and enter number for each item. 1-6
Q32. What was the main reason to change your | RDCHAG 1.6% | others

diet?

1~§




Q33. What health problems do you think might | FATF No knowledge

be related to the amount of fat that people eat? | 1~5

Q34. Do you think that cholesterol is found in: | CHOLESF 0.2% | knowledge

Food, blood or both? 1~3

Q3S. How do you think foods which are rich in

cholesterol can affect you health? CHOLF No knowledge
1~5

Q36. How do you think that high levels of

cholesterol in your blood can affect you BCHOL No knowledge

health? 1~5

Q37. Have you ever had your blood

cholesterol measured? CHOCHEK No behavior

Q43. What do you think a person can do to

lower his/her blood cholesterol level? LOWCHO No knowledge
1~5

Q49. At the present time do you smoke

cigarettes? CIGARET No behavior

Q52 Of the following reasons for giving up

smoking, which do you think are very SMOKQR 1.2~1.9% | others

important, some important, or not important? | 1~8

Q53. Would you yourself like to give up

smoking? SMOKGP <1% | others

Q56. Do you regularly engage in physical

exercise during your [eisure time? (at least EXERCI <1% | behavior

once a week in the past two months)

Q62. Do any of the following reasons prevent

you from doing more exercise or being more | RSONEX No others

active?

Q64. What do you think are the major causes | HDCAUS No knowledge

of heart disease or heart problems 1~5

Q69. What do you think the major causes of a | STROCAU No knowledge

stoke? 1~5

Q79. We are talk about health and health

behaviors, what would you say in the single

most important thing you have done in the past | IMPOB <1% | behavior

year to improve your health? 1~5

96



QB80. Is there anything you intend to do to NEXTDO No others
improve your health in the next year? 1~§
Q81. Enter respondent's sex SEX No others
Q82. What is your date of bith? AGE No others
Q3 What is your current employment status? | EMPLOY <1% | others
Q84 What is your occupation? occu 26% | others
Q85. What is you current marital status? MARRAG <1% | others
Q86. What is the highest grade or year of EDUCA <1% | others
education you have competed?
Q87. What language do you first speak in RACE <1% | others
childhood?
Q88. How many people living in this HOUSEHS <1% | others
household?
Q89. Could you please indicate from the 11.2% | others
following list the income rang for you INCOME (252
household? people

refused)
Body Mass Index BMI No others
Aboriginal people RACE No others
Measured weight MWT No others
Measured height MHT No others
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Appendix 2:
Ten Knowledge Questions for Creating TSKI and BKI

1. (Q.1T) How do you think high blood pressure can affect your health?

Right answers:

a. stroke

b. kidney trouble

c. heart attack / problems
d. hardening of the arteries
e. eyeproblems

2. (Q.12) What do you think can cause high blood pressure?

Right answers:

being overweight
smoking

eating too much salt
worrying, tensing, stress
eating fatty foods

3. (Q.14) What things that people eat and drink, do you think are related to high blood pressure?

PR oR

Right answers:

a salt/ salty foods / sodium
b. alcohot

c. fats

d. saturated fats

e. cholesterol

4. (Q.33) What health problems do you think might be related to the amount of fat that people eat?

Right answers:

a. overweight / obesity .

b. heart disease / coronary disease /
heart problems / heart attack

¢. high blood cholesterol

d. high blood pressure

e. arteriosclerosis / hardening of the arteries/
fat build up in the arteries

5*. (Q.34) Do yonu think cholesterol is found in:
Right answers:
a foods

b. your blood
c. both

6. (Q.35) How do you think foods which are rich in cholesterol can affect you health?



Right answers:

a. hardening or clogging of the arteries
b. increase blood pressure

¢. heart attack / angina

d. stroke

e. increase blood cholesterol

7. (Q-36) How do you think that high Ievels of cholesterol in you blood can affect
your health?

Right answers:

a. hardening or clogging of the arteries
b. increase blood pressure

c. heart attack / heart disease

d. stroke

e. angina
8. (Q.12) What do you think a person can do to lower his / her blood cholesterol level?
Right answers:

a. exercise regularly

b. take prescribed medication
c. eat food with less cholesterol
d. catless fatty food

e. lose weight

9. (Q.64) What do you think are the major causes of heart disease or heart problems?

Right answers:

being overweight
smoking

eating too much salt
worTying, tensing, stress
eating fatty foods

o R0 R

10. (Q.69) What do you think are the major canses of a stroke?

Right answers:

a overweight

b. high blood cholesterof levet
¢. lack of exercise

d. smoking

e. high blood pressure

Note: *Question 5 only has three answers. Choosing “a™ or “b” will get 2.5 points while answering
“c” will get 5 poiuts for TSKL
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Final status of interview: 1 L1 Commplete 48umum
zammd S L] Decsased
3 L Moves 8 [J Othernon-interview(specity) ____

88




| LT

s [VUY 0‘: 22 Aa¥

T

SRU TOWDILS=TX

l

8

Le

22 S2 k2

£Z 22 12

‘on
100

@1ns Jou -y

(A37109ds) quawiesay asyio ‘¢
Yoeqpasjorq asn  ‘}

wezboad esjoaINe ‘Y

YUJUT T0HOOTR UMOp IND B
butyows doae 20 umop Ind  *3
XQYI1 PUR UNOP MOTS ‘880138 pjoaR ‘O
sbueys 9P a0ylz0 ‘p
Wwybyom Yo3en °o

————————

-

tates oy
‘peonpas I7us) 01p 8913-1tes UO °q
Suyoypew oyey ‘e

3977 peex Jou og
— ¢bugnortoy
AoU noA 2av weaboid 30 Jueweara Jeyy

9INng j0u ‘Y
(£3320ds) Juswieazy Jayjo °f
§OUqpeejotq ssn  ‘y
weabord ogyozaKe zele  ‘y
2%e3UY TOYODITR UMOp IND b
buryows doas 20 umop 3nd 3
ARSI PUR UAOP MOTE ’S80X38 PIOAR *?
byen yojen ‘p

(ates aoy
‘poonpaz ates) 39TP 9913-31es U0 06 ‘3

swINGIY Y0 Swoe pue SUTOTPOW oxwy ‘q
SUTOIPOW 9%¥Y ‘v

*38¥T peex j0u oq
top 03 pro} nok Saom Jeyy

ang 0N ‘9
010 03 oan”o ON ‘2
sax ‘1

i¢oangsazd poorq ybyy anok 103
Peqraosaad wexboxd 10 Juewlesxl Auw sey

—Ilv.n oquidwex J,ue) ‘g
010 03 o ON ‘2
sex ‘t

toinssaad pootq ybty pey nok 3wyl esanu

20 20300p ¥ Aq POl UG 10A9 NOK oATH
o110asetd
Jequowea
o110384g 240 3§ NuURIq eAwe

tusxe] Iser Sem 31 ueys nsrncsc ugy
Suypess sanssaid poolq anok ses Jeyy

*60

‘gd

iy

‘9D

zt

it

ot

e

a st rt

£1 2t 1t

Qang ou ‘g
POqyII8sp Jou  ‘p
ATuo spiom Uy peqyidsep ‘¢
— Tewzou/moy/ybyy oyyy
Sp10a UY PUT SI0QENU UT PIQTIOESP 2 -
s19qunu UF paqridosep

9D o3 op

(3eyy peex)
137 seM LUPAYD S10m noA uoYICWIOIUY
943 89qTI0eap HUTHOTTIO] SYI JO YOTUN ‘*¢b

108 Jou ‘g

{A3108d8) asy3jo ‘9
3tes  °g

autyoes pajeaado uyod ‘p
puSgx3 20 Ioquiow ArTwe; ‘¢
etanu g
30300p '}

Lowtly wyY)
e eangsead poorq Inok ‘peyoayd oy ‘¢

Aouy 3,u0q9 ‘g

siwaf z ueyy 9ol “‘p
sieak 203 1T ‘¢
Syjuow 2y - 9 ‘2
stjjuow 9 IseT ‘g

tpaydayo

vangsaxd pootq 1nok eaey Isel nok prp ueyy °*z0
90 03 00 - ON 2
LL7 S §

ipayoayo aanssaad pootq anok
PeY 1943 NOA 9ARY ‘MOTAIBIUT STYY 230Ja@ °10

‘exnssead pootrq Inoqe suoyasend
493 v noA ysw O3 OXIY P,X YITA Uy og

MNSETE GO0TE T MOILDAB

ottoiserd

Sugpvey
51t0384sg

s1hssexg pootd Is3TL
] oy

‘oN
tunyod

S

...&-!- [ [
P Q- OOp0 * Op0 e eueny

N

-0‘
oYqeTIvA



Variable
Yo,

kL]

Al

Qi0,

Q1.

-~

02,

"~

Q3.

e,
(T.) Aatin

As far as vou know, is your blood
pressure high now?

i, Yes
2. No
8, Don't know/not sure

How do you think high blood pressure
can affect your health?

Do not read list, but if respondent ia
hesitant then probe,

a, Stroke
b, Kidney trouble
¢. Heart attack/problems
d, Hardening of the arteries
e, Eye problems
f. Nose bleed
9. Headache
. Dizziness
i, Swelling
j. Other
k. Not sure

What things do you think can cause high
blood pressure?

Po not read list, but Af respondent is
hesltant then probe,

as "8Being overweight

b. 6&moking

c. ‘Eating too much salt

d, Race or Ethnic group
Worrying, tension, stress

fatty foods

g. ' ODrinking coffee

h. ,Regular hard exercise

i, Being pregnant

4. Heredity (runs in family)

K. Hbrlnklng too much alcohol

1, Using birth control pills

w. Being underweight

n. Low income, low education

0. Too much blood in system

p. Getting little exercise

q. Pld age

¥. Other

s, Not sure

Do you think that high blood pressure
is related to things people eat or drink?

1. Yes
2, No
8. Not

Go to Diabetes Q13
sure—J

XU TO=m0QAODTD

LTI

ROV OO Y =X rmTARAOATY

ARRRRARRRRRRRA AL

Column
No,

51

02

I

Variable
WNe.

014. ¥hat chlnga that people eat and drink,
do you think are related to high blood
pressure?

Do not read list,
67 a, salt/salty foods
68 b, sodium
69 c, alcohol
70 d, fats
n e, saturated fats
72 f., cholesterol
T3 g, calories/eating too much
74 h, additives/presecrvatives/food coloring
1% i, catffelne/coffee
76 j. sugar/sweet foods
77 k, starch/stacrchy fooda
78 1., pork
79 m, specific meat other than pork
80 n. weats generally
8} o. fried foods/greasy foods/oily foods
82 pP. calcium
83 q. red meats
a4 r., fast foods
85 s, other
86 t, not sure
. " " . .
SECTION 2: DIABETES
The next few questions are about diabetes,
87 Q15, Have you ever been told by a doctorx
that you have diabetes?
1, Yes
2. bNo Go to "ALCONOL™ Q18
8. Not aute:]
86 Q16, How old were you when you were first
told you had diabetes?
Rntex age
leave blank if not sure

Q17. Are you now on any treatment for your
diabetea? v
Do not read llst,

89 a, no current treatment
90 b. {insulin
91 ¢, pills to contrel blood sugar
92 d, diet
93 e, weight losa
94 f. other
95 g. not sure
" L] ] [} »

¢

CPORAVOIDII =X eTANRIQAOTS

Q»oaAntro

Column
Yo,

. 103
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variadble
Yo,

126

127

120

129

130

131

132

Q30,

Q.

b)

c)

)

How would you rate ;our diet compared to

this time last year
Read list,

1. Definitely different
2. Small change only

3, No chinqe::]ao to Q33
8, Not sure

Compated to last year, would you say you

are eating more, less or about the
same of:

Read list and enter number for each item

More About Less

the
same
Lean meat, fiah, 1 2 3
poultry{chicken,
turkey)
Processed meat 1 2 3

{wienexa, salami,
luncheon meats)

Paked foods 1 2 3
(cookies, muffins,
cakes, ples)

Fried foods 1 2 3
(fxench fries,
doughnuts)

High~fibre foods 1 2 3
(cereals, veg.,

wholegrain bread

fruit, beans, etc.)

Salt or salty 1 2 3
foods {pretzels,

chips, salted nuts,

pickled foods)

Not
sure

Column
No,

150

_1s

152

__153

___155

156

\

Variable
Yo,

133

134
135

136
137

138

139
140

032) What was the main reason for changing

your diet?
Po not read list,

1, Maiply to improve appearance
{e.9., to improve figure)

2, MWMainly for medical reasons
(e.9,, on the doctor's
advice)

3, Mainly for health reasons
(e.qg., to feesl fitter
or to eat “healthy”foods)

4. Mainly for economic reasons
(e.g., a change in income)

S, Avallabllity of foodstuffs
6. Other

SECTION 6: FATS & CHOLESTREROL

I would like to ask you some specific
questions now, about fats and cholesterol.

7N
Q33. Wha

eat?
Do not read list,

a, overwsight/obesity

b, heart disease/coxonary disease/
heart problems/heart attack

c. high blood cholesterol
d. high blood pressure

e, arterioscleroaia/hardening of the
arteries/fat build up in the

arterles

f. other

t health problems do you think might
be related to the amount of fat that people

g, not sure

e
AR

Column
Mo,

157

156

159
160
16

162

163
164
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Variable
Wo,

173

174

175

176

m

170

SECTION 7: SWORING °

I would aow like to ask you sowme questions
about smoking.

Q44, Have you ever smoked cigarettes, clgars,
or a pipe?

i, Yes

2, No ) Go to Q54

Q4S. At the present time do you smoke & pipe?

1. Yes

2, No ) Go to Q47

046. At the present time do you smoke a pipe
regularly (usually every day) or
occasionally (not every day)?

3. Regularly
2. Occasionally
Q47. At the present time do you smoke clgars?
1. Yes
2. No } Go to Q49

40, At the present time do you smoke cigara
regularly (usually every day) or
occasionally (not every day)?

1. Regularly
2, Occasionally

049. At the present time do you smoke
cigarettes?

1. Yes
2. No ) Go to Q54

Column
Wo.

197

198

199

200

201

__202

Variable
Wo.

179

100

181
182

103
104
185
186

187
100

109

Q50, At the present time do you smoke
cigarettes regularly (usually every day)
or occaslonally {(not every day)?

1. Regularly
2. Occasionally )} Go to Q352

Q51. How many cigarettes do you usually smoke

per day?

number of cigarettes

052! of the following %W
moking, which do y nk are very
ian!Egnt. somewhat important, or

not important?

Read list and for each iteam enter:

1= Vary Isportant

3= Not
8= Mot sure
+ a) To improve fitness

b} To prevent disease and
1l1-health

c) To set a good example to the family
d) To save money
e) To demonstrate self-control

£) To respect the wishes
of non-amokers

g) To be sociable

h) To be more attractive

1053, Would you yourself like to give up

smoking?

1. Yea
2, No
8. Not sure

2= Somewhat Important
Important

Column
%o,

200

207 708

___206

207
200
209
210

T

212
_213

214
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N’

vVariable
Wo.

p—r———

198
199
200
201

202

202
204
205
206

207

. v,

Q63.

A
052v

Po any of the following reasons g:event
you (yom doing more exsrcise or being
more active?

Read 1ist,

a, Lack of time

b, Lack of transport

c. Lack of money

d. Lack of easily available facilitles
in the community

e, Lack of interesting or relevant
activities

f, Illness or disabllity
g. Lack of incentive
h. No one to exercise with

{. MAny other reasor

Overall, would you say you were physically
more active, about the same, or lesa
active than others your age?

1. More active

. About the same
3, less active
8., Not sure

Column
No.,

223
224
__228

226

2
___228
__229
230
231

232

J

Variable
No,

224

225

226

SECTION 9: REART DISEASE

Now X would 1ike to ask you a few queations
about cardiovascular disease,

Q64, What do you think are the major causes
of heart disease or heart problems?
Do not read list,

a. poor diet
b, overweight,
c, excess fat
d, excess salt
e, high blood cholesterol level
f. foods with high cholesterol
g, excess stress, worry or tension
overwork or fatigue
1. lack of exercise
2. smoking
« heredity
1, high blood preasure/hypertension
m. arteriosclerosis/hardening of the
arteries
n. Other
o, Not sure

Q65, Based upon what you have heard or read,
do you believe that heart disease can
be prevented?

1, Yes

2, WNo

3. Sometimes
8. Not sure

066, Have you ever had a heart attack?
{If secessary, explain what a heart
attack 1s).

1. Yes
2. No
8., Not sure

Q67. Do you suffer from any other kind of
heart disease?

1, Yes. What is it?
2, No

Q68, Are you presently taking any medlicine that

your doctor prescribed for your heart?

1. Yesa
2, WNo

8. Not sure

09 PErRurnTamoaoUd

Column
Wo,

___248

__249

250

251
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'u'hbh Column

Mo, Wo,

296 086, What is the highest grade or Year of
education you have completed?

1, WNo schooling

2. Elementary (Grada 6)
3, Secondary (Grade 12)
4, Poat secondary

S, Not sure/no response Jan
297 Q87, what language did you first speak

in childhood?

3, English

2. French

3, Other

8. WNot sure 32
298 Q88, How many people live in this household?

379 I

299 Q89, For statistical purposes only, we need

to know the range of your total, gross
household income last year, Could you
please indicate from the following list the
income range for your household?

Read list,

1. under $12,000

2, $12,000 to $24,999
3. $25,000 to $49,999
4, $50,000 to $74,999
5. $§75,000 and over
8. respondent refused to answer 3N

Thank you for taking time to .
answer these questions,

. . . . *
300 Second Blood Pressure Reading
Systolic —
4 332 T
7
Diastolic

I35 IN




. Variable Column

No. : ,K No.
SECTION 4: WEIGHT
Next there are some questions about weight.
102, 022, Are you presently trying to lose weight, l“M
@{w gain weight or neither? .
1. lose weight (109?‘ g
2. gain weightjco to Q25 £z 120
..] 3. neither (5% '
o [Sa ks
. Q23. Which of the following are you doing to .
lose weight? TR
Read list. 6 ]
. ( 1] .. /-
103 a. dieting wo> . et cjﬁf“t\% ¢ al(£2)21
10¢ §rev b, exercising SV . bl Te0122
10s v|netc. skipping meals | c| [£p123 B
1cé . d. taking diet pills 425 d 124
1072 . e. attending weight control programs e 125
108 .. £. other £] 227126
Q24. Why would you like to lose weight? A
Do not read list. . peref’
109 wﬁl‘lﬂ"a. To become more attractive (look better)a| ¢4$/127
% 1§00 ‘FALX b, To improve general health (feel better)b| 778 128
1¢! .f keasC. To decrease the risk of heart attack c¢| 2 _129
112 - &P d.~ To maintain an acceptable level of B
blood pressure d| £7130
113 ..M e To maintain an acceptable level of
blood cholesterol e| 23 131
1lu¢  --{éaf" £. To slow down the hardening of the
. arteries t] S 132
115 -+ Ppeed’ 9.~ To decrease the risk of getting .
- diabetes g| «¢ 133
11l 7 n. oOther h| 222134
119 -1 i. Not sure i} g 135
( 11 # Q25. How tall are you without your shoes?
# ' ? a8
t . Inches _ val:d 2Ny 136 - 138
i e LSV 33
‘ 117 Q26. How much do you weigh? (indoér clothing,
(without shoes)
Pounds Kg —_—
T397= 111
)\ -3
vel:d 234 T
. wr LEV ?‘ -
oy e J -

1
(355
%

W
ory f,:
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