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Mmduction: Obesity is now recognized as a sipnincmt public heaIth risk for 
Canadians. Littk is knowa about how hiiaIfh-reIated howIedge is as soc^ with 
the Ievef ofoksoty and awareness ofobesity. A h ,  there is a concem about the 
acctmq of obesity categurization through Body Mass Index (BI[) h m  seK 
r r p o d b  

Methads= Data fiom the 1990 Içuuittobo Hem Nealth Swey were d y z e d  to 
assess the ieveI ofknowiedge about the risk fktors ofheart diseases among normal 
weight, overweight and obesity groups, and to compare seIf-reported behaviors, 
behaviod cbanges and perceived Mers  and benefits among the thme weight 
groups. The discrepatlcy m e n  seGreported and measufed height and weight and 
its mipacî on the classification ofobesity were examine& 

bdb: Fmm mdtiwuiate anaiysis, the ievet of obesity was not an independent 
predÏctor ofbwiedge leveL The difference in knowledge scores between the three 
weight groups cm be awtinted for by a few confounders. There was no discrepcy 
betweea two methods of knowieûge measurements, Both nnal linear rnodels 
supported that heahh knowiedge Ievel was sipnincantiy associateci with a& scx, 
aboriginal status, education and h i l y  incornes. Some distinctions were obsemd 
-0% the t h e  groups in heaith-niated behaviors and behaviod changes. 
Obese and overweight people were Iess likely to be current smokers and aIcohoI- 
drinkers thaa norrnai weight people. More persom in the obesity gmup reportai that 
they were Iess actM than others in the normal weight and overweight groups. While 
64% of obese peopIe and 46% of overweight people were trying to 10s weight, 21% 
of n o r d  weight were domg so tm. More normal m*@t people chose an exercise 
strategy to Ioss weight than obese people. In ternis of the most important change Iast 
year, more nomial vveÏ@t persans mentioned that they "wwe more active" or 
"hpcoved theu d g  habitsm whüe more obese/overweight persope stated that they 
were mvoived in loshg weightm and "got m d * d  breatments". Self-reported values 
ofweight and height were bighly correlateci with their measured d u e s  (~û .920  for 

M.918 for height)- O v d f ,  828% of BMIs derÏved nom self-reportted 
measun feil into the same obesity caîegories as actually meesured BML 

Condusians: Healtù education program should not merefy target on ovemi@ 
o&ese peopk and indude normal werwerght people as wefL This study supports a 
population over a higbrisk strategy in I d t h  pmrnotion. SeKreported 
weigbt and height are radid measure compared to actrially meesrired data but &or 
discrepcy does d t  in some changes in the categoruation of obesity. 
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1.l Tite hroblem 

The North Amerkm population is rapidly gainhg weight! Obesity is now recognued 

as a major @[ic heaW h t ;  it has already affecteci a large proportion of the population 

including the yomger generation One-third ofcanadim adutts are obese (Macdonald et aL, 

1997) and half of the US addt population is somewhat overweight (Rippe, 1998). In the 

United States, the Thini National Heaith and Nutrition Examination Survey (MIAEIES m) 

reporteci that 13.7% of American children and 1 1.5% of Amencm adolescents were 

overweight (cited in National Institute for HeaIth, 1998, p 1 18). Between the 1960's and 

199OYs, the overaiI pmrdence of obesity in the US has doubled Moreover, a recemt study of 

Bebavioral Risk Factor SurveilIance System (BRFCC) data fiom the US indicates that the 

ptevalenœ of obesity hcreased in every state, in both sexes* and across aiî age groups 

(Mokdad et aL, 1999)- 

WH0 (1997) anci the newly released T'Clinical Guidelines on the Identification, 

Evaiuation, and Tmtment of ûverweight and Obcsity in Adults" @lH, 1998) have declared 

that obesity is a chronic disease for the following six reasoas: a) insidious onset; b) long 

duration and fiequently rec-g c) morbid proceu with characteristic symptorns; d) affects 

entire body; e) known pathology and prognosis; £) ntrely c d  Previous studies show ulat 

obesity is associated with hcreased d-cause mortality (Manson, 1987; Stevens, 1999). It is a 

major nsk factor for comnary heart diseases, hypertension, type 2 diabetes* and dyslipidemia 

It is also niateci to paUstones, osteoarthntis, sIeep apnea, some cancers (coIon, breast, 

eudometria1 and gdbladder cancers), varicose veins, arthritis* respiratory probfems 

(Pickwickian syndrome, a breathing blockage linked with suciden death), liver rnaifùnction, 



complications in pregpency and surgery, fïat féet and even a high accident tate (NI& 1998; 

WHO, 1997; Sizer & Whitney, 1997). The coilsequences of obesity d e m I y  have a 

negative impact on the quaIity of human We. 

The causes of obesity are shll not completely tmdersbod, LiLe many other chronic 

diseases, there are muiti-Iwel determinates. Ravussin et ai. (1994) studied two groups of 

Pima Indiruis, who Liwd in the southwestern U S  and nofiwestern Mexico. These two 

pups of people were separated 700-1000 yeats ago and now Iive under very different 

environmental conditions. R d t s  show Amerkm Pimas were havier than Mexim 

Pmias, had a much higher cholesteroI level and had five times the rate of diabetes (citecf by 

Carlson, 1997, p4û2). These StnEng findings demonstrate the inter-nlationship between 

geues and enviro~ments. Genes of an efficient mdabolism are of baiefit to people who must 

work hard for their dories, Wre MeXicm Pimas and other populations in developing 

codes. But the same genes tum hto a liabiIity when people Iive in an environment where 

the physicd zsthitïes are Iow and food is cheap and plentifid, Idce the population in the US, 

Canada and m a q  European corntries. 

The deveiopment of intemention programs needs infonaation on population behavior 

and knowIeâp. Seved sbdies have concludeâ that physiciaas and other piimary heaith care 

pl~lctitÏouers have incompkte, confuse# aad occasiondIy incorrect knowledge about obesity 

and nutrition issues (cited in WHO, 1997, p171). Obesity is generaiiy not viewed as a serious 

medicd condition, and many docbrs fail to advise and treat theu obese patients (clted in 

WHO, 1997, pI71). Hams et al (1990) found that obese subjects were Iess knowledgeable 

srbout nutrition then thinner subjects- Smàh et al (1995) stated that knowledge is strongiy 

prrdictive of di-  change^ Btcch and his coUeagues (1999) pointed out that although the 

howkdge and consumption IeveIs. of aciolescents with regard to fiuits and vegetable were 



low, their attit&s to-d leamuig about heahbier eating were favorabl1e. KnowIedge is 

positiveIy reiated to education, but does mt necessarily lead to risk-reducing behaviors (Avis, 

et aL, 1990). Besides kaowiedge, many other fkctors influence behaviors. For example, black 

ovaweight woamiwere Iess Wrely to Iose wei@ than the w h k  overweight women because 

of the absence of sfroug negative social pressure combined with a reIatively positive body 

miege (W* 1993)- 

Thae are no published resemch ppers addressing the association between health- 

rehted kuowledge with the levd of obesity and awareness of obesity. In other words, do 

overweight or obese individusls' healîh knowledge levels diffa fiom ttiat of normal weight 

mdividtds? 

This stndy d conduct secondery analyses of the 1990 Manitoba Heart Hedth Survey 

e (MHHS), to emCue knowiedge levels about heart health and some self-nported behavioa 

nlated to obesity among ManitohSnS. 

Obesity assessment is another important issue. Body Mass Index @MI) is the favored 

indirect measme ofobesity among obesity researchers because it is strongiy conelated with 

body fat It is cheap, adable, and easy to admini- (US Preventive Service Task Force 

ini996, p.219). BMI is expfessed as body weight in kilognuirs divided by height in meters 

sqnared, As many large-de populaîion studies rely on seif-reported weight and height when 

their actud messurement is not practicai or fun& are limiteci, there is a concem about the 

acctmcy of BML This study will kestigate the differences between actlaal and seIf-feported 

measutes and their impact on BMI and aitegorizatioa ofpersons as overweight or obese. 

I l  Objeedves 

The three objectives of this study are: 

1. to comparethree weigbt gmups ( n o d  weight, overweight and obesity) on: 



2 to assess the discrepancy between self-reported and measund height and weight and its 

impact on BMI and categorhtion of obesitr, 

3. to sramuie the differences in heart health knowledge and seIf-reporteci behavior 

changes between the agreemee and dissgreemenP BMI subgroups. 

* =Agreement subgroup" denotes individds d o s e  BMI fiom self-report& &gbt and height 

are in the same category as m d  BMI d e n  subjects are divided into three Wei@ groups 

misegRement subgroup* dewta inchidds whose BMI hm seKreporied weight and 

height are in différerit weight megories as m d  BML 



There has been confusion with the dennitions of obesity and overweight According 

to the glossary of the MH Clhicai Guidelines on Obesity @ln), obesity is " the condition 

bMig an abuolmay. high pruportion of body fBS de- as a body mas index of m e r  

than or eqttal to 30. Subjects are genedlly clasified as obese when body fat cootent exceeds 

30 percent in women and 25 percent in meil" Accordkg to the same document, overweight 

is "an excess of weight but not necessarily body fat" In other words, this term includes 

weight in muscle, boue and water besides fat. Thus the concept of obesity is distinct nom 

overweight because obesity emphasizes the excess of body fat d e  overweight emphasizes 

the excess of body weight However, since most overweight penons are obese, it is difncult 

to sepacELte obese people fiom the overweight people. 

The temis overweight and obesity are o k n  used interîbangeably. The Canadian 

Guideline for Heaithy Wei@ (Hedth WeIfiue Canada, I988), the Report of the Task Force 

on the Treaement of Obesity (Heaith Welnue Canada, 1991) and Canada's Food Guideline 

(EiIeaIth WeIfm Canads. 1992) define those persos with a BMI quai  to or pater than 27 

kg/m2 as Many sumeys in Canada have used this cut-point to caldate the obesity 

prevalence (e-g, the 1978 Canada Health Smey, the 1983 Canada Fitness Survey, 1989 

Canadian Hem Heaith Slnvey and the 1996/97 Natiod Popdation Health Survey). 

However, the US National Hdth and Niitnton Examination Swey (NHANES T, II & m) 

used the temis "overweiighr and useverely overweight", &mst of uobesen. In NHANES, the 

89' percentife of BMI was used to define overweight, and the 95" pexcentile ofBMI was 



irsedtodefiiiesevereIyovefweight Formales,thesec*pbtswere27.8 and3l.l; for 

femaleq 27.3 and 32.3, nspectively (cited by Jar, 1997, p48). In Europe, both the t e m  

ovd@ (2543MIGO) and obese (30<BMI<40) have beea used (http'J/www.roche- 

oksity.net/). This lacLofcoIisistmcyùicut-points maJres prwalencecomparisons ~CCOSS 

time and amss countrks very dinicuit 

This wül use the newly ~Ieased NM Clinid Guidefines on obesity to defhe 

obesity and overweight, In the NIH Cihical Guidelines "oveMRightn represents a specfCai 

terni between healthy weight and obese weight "Overweight" does not just meaa the excess 

of body wcight Overweight people might have an excess of body fat, but their BMIs are 

Iower than obese people. 

2.13 Obesity Masure B d  on BMI 

The ~Iassification of obesity fiom the NM Clinid Guidehes is based on BML It 

clearty states: This cIdcation is designeci to relate BMI to the risk ofdiseases. It shouid 

be noted t k  the relation between BMI and diseases risk varies among individuais and 

among different populations. Therefore. the c ldcat ion  must be viewed as a broad 

p-ion" @ 58)- Somehes BMI ir an inappropriate measure of individuai obesity in 

pefions who have a condition such as edema, high muscularity and very short M y  height 

Howwer, it is good at estimatiag reWe risk for disease cornpared to normal k g b t  at the 

population IeveL 

Body Mass Index (also d e d  the Quetelet Body Mass Index) is a simple index 

calculateci as the weight in küograms dinâeû by the qme  ofthe height in metem. The 

fom& is as for[ow: 

BMI = Weight (kg) f EIeigh? cm2) 



The cIsssitiwîioxts ofoverweight aml obesity by NIH are disp1:ayed in Table 2-12. 

Achialy, this thisciard was adapted fiom the Teport ofa WHO Codtation on Obesity", 

and it has been tested m the MONLtoring offrends and detemimm in CArdiovascuiar 

direeses (ISdONICA) projeet imrolving 48 couutries (WHO, 1989), so it hes a poWd value 

for gIobaI use. 

Table 2.1.2 ClnssüTcation of Overweight and Obesity by BMI 

Underweight 

Nomai 

Overweight 

O k t y  

Extreme Obesity 

(Source: National uistitute ofHeaith, Clinical Guideiines on the Identification, Evaluation, and 
Treafment of Ovenmight and Obesity in Aduits: the Evidence Report 1998. USA Page x) 

BMI is a good measurement for addt obesity, but not for children. Ad& BMI 

bcreases very slowly wÏth age. However, children's BMI changes substantidly with age, 

rising steepIy mth infmcy, fdling during the pre-school y-, and then NUig again Uito 

adukh006 Age-reIated cefereace c m  are being developed in Europe to determine the best 

methoci for ciassiQing overweight and obcnty in childhood (RoUand-Cachera, et al., 1991; 

Hammer, a aL, 199 1). 

2.2 The Buden of Disease in North America 

The trend data on obesity in Canada and the USA are w d  documenM Shidies show 

that people in North Amerka have been gainkg body fat since the late 1970's. Ushg the new 



tut-point of BMï = or > 30 kgim2, WHO d c u l a f e d  the prevalence ofobesity in Canada and 

the USA fiom previous studies (Table 22.). 

TaMe 2.2 Trenàs in obesii @MC = or > JO) in Canada and USA 
as Recacuiated by WB0 

Men Women 
Canada 197e 20-70 6-8 9.6 

USA 1960' 20-70 10.0 15.0 
1973t 1 1.6 16.1 
197ge 12.0 14.8 
1991' t 9.7 24-7 

(Sources: WHO, Obesity: Prevention and Managing the Global Epidemic. Report ofa WHO 
Consuitation 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 H d t h  S w e y  
e: data nom US HCHS, Centers for Disease Control aad Revention 

Data in Table 2.2 provide comparabIe hisiorid data on the prdence of obesity and 

trends for Noah Arnerica The table shows that the overdl pnvaience of obesity has k e n  

increasmg in both Canada aud the USA o v a  the past tixee decades. There are two stages; 

h m  60's to 80'5 the prevdence rates onIy slightiy i n c d  however, h m  the end of the 

70's or 80's to the ofthe go's, the prevaIence rates in both codes have 

iricreased dramatidy. Data &O show that obesity was m o ~  widespread in the USA than in 

Canada More women were obese than men It has been predicted that Îfobesity Ïs not 

contmllod, that by the year 2230, lOW! of the duit US population could be obese. (Petxie, 

1998). The same trends are also observed Ïn many E m p a n  d o n s  (Sede& 1998). 



Why did the prevaience ofobesity incresse so dnimatdy in North America and 

Europe during the 1980's and 1990's? Most studies attncbute the change to diminished 

physkd activiry, high-nit die& and medequate adjustments of en- intake. Fhmtice and 

Jebb (1995) pposed thet Iimited physicd activity might play a niare important role than 

eriergy or f8t C O ~ ~ O ~  in explainhg the t h e  trends of obesity. In addition, changes in 

smoking behavior may contribute to changes m BMI at the popdation level. Monover, since 

obcsity is deflned by B W  the consequeme of minor changes in average weight a d o r  

height couId hcrease or deCreese the prevalence ofoksity (cited by SedeIl, 1998, p10-II). 

While &veIoped co~ntrt*es are recogniPPg the obesity problem, some deveIoping 

couutries have just enterad the nutrition transition. T h 9  may face obesity in the near future. 

Nutrition transit is r e f d  to as a shift in the structure of the diet, r e d u d  physr*d acfivity 

and mnaiSe in the prevaience of obesity (Poploin, 1994). In short, it means 

wet~~uhrition repfachg undemutntion. Data fiom Brad (Monteiro et ai. 1995), Thailand 

(LeeTaheguI & Tanphaichitr 1995) Chma and Rusi& (Pop- et al., 1996) have demonstrateci 

this trend. The WHO (1997) pointeci out sharpty, "it is onIy a matter of thne before 

dwefoping codes are IikeIy to m e n c e  the same high mortality rates for nich diseases 

that h d u s t n ' M  countnes with wefl-established market economies exhîbited 30 yean ago." 

W. 

2.3 EconomicCost 

Obesity iS aowthe second lcediag ause ofpreventable p~mature death in the United 

States (after smoking), aed accounts for approxhafeIy 300,000 deaths per year, and aimost 8% of 

the total cost of~Uness (httpY/~~~.bassetthedth~.org/ce~earch(indexhtmI#Community). 

Studies the US& U K  and New Zeaimd reporteci that obesity has placed a 

bmden on the health care system Woifand COI& (1998) fomd that the direct wsts 



rssociated with obesity @MD or -30) npresent 53?% of the Wth expendïtme in the U.S., 

about US992 billion, h1994. Thqr used a pmralence-bmed approwh to esthaîe the diiect 

and mdirsct costs m 1995 dollars attn%utabIe to obesity for a féw chronic diseases such as 

dhbeks, corniary kart disease (CEID), hypertensr*on, gallbladder disease, breast, 

endometnoai aad colon cancer, and osteoarthntis, They analyzed patients' excess physician 

vïsh, workdays Iost, dcted dvity, and bed-days attricbutabie to obesity using the 

medical component of the consumer price index (direct CO-), and all the items of the 

coasumer index (indirect wsts) fiom the 1988 and 1994 National H d t b  htewiew 

Survey (MO[S) data Compared with 1988 NtIIS data, the number ofphysician visits 

attntbuted to obesity increased 88%; resûi~ted activity increased 36%; beddays increased 

28% and workdays Iost increased 50%. A W a r  study in New Zealand (Swhbum, et al., 

1997) reportai that 2.5% of total heaith wtpenditure or N Z S  135 milfion wen attributable to 

Two US studies indicated that increasing BMIs wen associated with greater health 

care UtiIhtion, primarily h u g h  greater morbidity (Sansone, et d. 1998 & Quesenberry* et 

aL, 1998). They r e m  B M  to the amuiaI rates of i n m a  days, number, CO- of outpatient 

vis* costs of outpatient pharmacy and laboratory services as well as totd costs, Resufts 

showcd that the total cost was 25% greater among those with a %MI of 30 to 34.9, and 44% 

-ter among those with a %MI of35 or over than those with a nomai weight BMI. 

h d  coronary kart diseases, hypertension and disbetes among obese individu& 

exphin& the eIevated cosk 

The above evidence bdicates a sipificmt potentiaI for a reduction in heaith care 

ocpeaditues thn,ugh obesity prenntion efforts. 



2.4 Adverse of Obesity 

Numerous research pmjects have documentai the negative effects of obesity on 

himian h e a k  Tbese efi&s Mude allause mort&& and reiated disease morbidity, and 

psychoIogical weU-bemg Most Xomiation about these e f f i  is gathered f h m  

observatiod epidemi~Iogical sîudies. 

Msny studies reporteci the relationship bebveetl mortal@ and BMI was a 'U' or 'J' or 

even lmear shape. Mortality rates were hi& both in penons with Iow and high BMI. 

MortaIity began to inmase with BMI above 25 kg/m2. No matter what ahape the curve is, it 

appeared that the Iomst rnortality risk was associated with a BMI between 18 and 25. While 

the prevdence ofobesiîy is going up in North America, the overd ci& rate is dropping. 

Experts atkiiute it to the reduction of cardiov~~scular diseases (CVD) due to smokmg control 

and di- improvement They also anticipted that ifwe did not control obesity, the 

mr&&y mte would increase @n because of the stmng association between obesity and a 

Sefies ofchronic diseases. Three aspects of the associations between obesity and mortality 

remah uaclear. FirstIy, no cvidence shows that intentional weight gain in persons with low 

BMIs wiif ïead to a reddon in mortaky. Secondly, the relationship between BMI and 

mortaIiîy becornes weak among pefsons age 75 and over. Thirtily, lower-than-average 

mortality has been observed among some ethnic groups with a high BMI Ievel. (cited in NTH, 

1998, p23-24) Due to many codomding fhtors, the relationships bctween obesity and 

rnortdïty have not been c l d y  explamed However, one stilI can not ignore the negatÏve 

e f f i  ofobesity on generd moaality rates. 

Obesity is a tisk factor for a nmber of noaammUL11:cabIe disemes (Na). First of 

a& a positive assocf-ation between obesity and the risk ofdeveloping Type 11 Diabetes 

( d e d  MDDM, non-insulindependeat diabetes m e k )  hes baen repeatedy observed in 



Ameri= Iiidi811~. An empIe is reflected in the study of the Pùna Currently, 80% of adult 

h a s  are obese and the predence of NIDDM is 40% in addts, and 70% of those over age 

60 (iiimmet, 1982 Ciad in Wi(ding & William, 1998, ~309). Obesity fbther increases the 

risl ofdeveioping NIDDM after controUing for age, smoking and famiIy history of NIDDM. 

The relstive risk of diabetes inmases by approxkately 25% for each additional unit of BMT 

over 22 kgtm2. Two prospective studies showed that about 64% of male and 74% o f f d e  

cases of NIDDM could theoretically have been prevented ifd 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 to hip ratio) w*th BMI on the IO-y- risk of 

developing NIDDM. People with a high BMI and bigh WHR had a much higher nsk for 

developkg NIDDM (Larsson et al., 1994). Obesity and NDDM share severai characterktics. 

Both are genet idy  detennined and are relateci to physical inactivity as well as d d t h y  

dieî It has ken hypothesresrzed that obesity induces insulin resistaace, which rnay lead to 

Mipaired gfucose toierance and NIDDM M e r  fiictors such as feedulg bebavior, type of food 

(e.g high-fiit diet) coasumed and sedentarity may influence both weight gain aad insuiin 

sedvi ty .  

Obesity is a ri& factor for CHD. Obesity predisposes an individual to several 

cardi*ovascular risk factors including hypertension, dyslipidemias and UnpiUred glucose 

toler~uxce. Obesity at the upper range of body weight is associated with death due to CVD. 

Excess abdominal obesity may dso &kt CVD risk (NewcMer et al., 1999). A aumber of 

studies includmg the Framuigham Heart Study have found a positive coneiation between 

BMI and the risk ofdeveloping CHD (Hubert, et al., 1983; Aipert & Hashimi, 1993). The 

pnvalence of hypertension and d i a b  is three h e s  higher among overweight people than 

among those of u o d  weigbt Obesity is also associetecf with a hi& levei of LDL- 



cholesterd and low levef of HDGcholested (Ernst, et al., 1997). Men with a WHR (waist- 

tehipratio) greater tban 1.0 and wornen with a WHR greater than 0.8 expience increased 

CHD risk (Fnedmrm, et al, 1995). A high WHR ratber than BMI was the risk fictor 

associateci with stroke (Lasson, et al, 1984). 

Obesity dso is a potentid risk factor for many other chronic heaith problerns: 

galistones, osteoarthritiis, sleep apnea, certain cancers (colon, breast, endometnCd and 

galbladder cancers). varicose veins, arthritis, respiratory problems (Piclcwickian syndrome, a 

breathing blockage associated with sudden death), liver malfcmction, complications in 

pregnancy and surgery, flat feet and even a hi& accident rate. 

Finally, obesity can tead to psychologicai problerns. Obese people encounter social 

bis ,  pjudice and discrimination They may have stronger body shape dissatisfaction, or low 

selfesteem. They may have eating disorders such as BED (binge-eating disorder) or NES 

(night eating syndrome). Obese people are more tikeiy to be unemployed than non-obese 

p p l e  (NM, 1998, P20-22). 

23 Major Behavioral Riok Factors of Obesity 

2.5.1 Overeatiag 

Overeating cm be a major source of excess calories that may lead to weight gaia 

According to the psychosomatic view ofobesity, overeating occun in response to emotional 

stimuli incIu&g ange& fear, amie@ and depression. There is a positive shifi after eatùi& 

toward feehg caIm and released. Thus overeating is a leamed behavior th& cm be viewed as 

a m g  response d t m g  ficm a ~onfusion of i n t d  cues associd with the activation of 

stress and hunger cues (Robbk 8t Fray, 1980). Food craving (e.g 'carbohydrate caving') 

and food 'addiction' (e.p chocohoIismY) cm also be a cause of ovaeating (MeIa & Rogers, 

1998, pIS0). 



225.2 Fathfak 

Despte the problem of 8ssesSmg dietary inee, Lissner & Heibnann (1995) reviewed 

18 studies ova the past 25 years and fotmd nlatively consistent positive associations 

betweeD the pemmtage of encrgy fiom fat and obesity (cited in Mela & Rogerq 1998, pl  11). 

Another study showed that the relatiomhip between percent dietary fat and percent body fat 

was signincmt, even &r coatrohg for other reIev811t üfestyie aad di- 

(Tucker & Kano, 1995). Since nit possesses a Iower satiation powr than carbohydnite and 

protein, a diet rich in nit could increase energy intake (Bray 8t PopLin, 1998). The propensity 

to gab weight is enhaxtced in susceptiiIe people, parîicularly sedentary people who have a 

genetic pedisposition to obesity. Moreover, fat contains more stored energy thaa other 

nutrien&. 

e The epidmiiologid link between fàt intake and measmes of fatness also extend to 

chiIdrea Eck et el (1995) reportexi that cNdren at risk (having an ovenveigbt parent) had a 

higher nfative f8t intake rit baseline than controls (neittier parent overweight), which 

soggested that this pattern of mtake might be established early in Me. Numerous other studies 

found tàt -es of young children and adokscents were related to measuses of fatness of 

these subjects and their parents (Ortega et al., 1995; Maffeis et al., 1996; Fisher & Brich, 

1995; Nguym et al., 19%). 

On the other han4 might l o s  is positiveIy correiated with the reciuction in dietary tiit 

content A reduction in f8t btake *es the gap between total energy intake and total 

energy expenditure. Thus it may be an &&ve strategy in reducing the present epidemic of 

obesity. A miew of the resuits fiom 28 clinid trials thst studied the effects ofa reduction in 

the amornt of emrgy h m  fi& in the diet showed that a reduction of IO% h the proportion of 
l 

energy nom f~ was asocid with a nduction in we@t of I6gbday (Bray & Popki&1998). 



2.53 PhJ?sïadIaietivitg 

A sedenmy iifiestyle wiih a low level of energy expendeci on physical8Ctivities is 

~6iermajorbetzaviorai risk fàctor for obesity. C r ~ s s - ~ o n a l  data revesled an inverse 

comiatÏon between BMI and physical acthity @,&hg, 1994; Davies, 1995). m e r  studies 

found obesity was absent among e h  athletes, but was more m e n t  mong those Who 

gaw up sports (WiiIianson, 1993 & 1996). Prentice and Jebb (1995) used proxïes for 

inactivity (e.g. the mount of time watchmg TV or the number of cars per househoid) to 

demonstrate th& decreased physicai acfivity plays an important role in the development of 

obesity. Heaùh experts thotight one of the main causes of obesity in children is not getting 

enough exercise. Two studies found weak inverse associations between hotus of TV viewing 

ancf physical among chüdren (Robinson et al. 1993; DuRant et al*, 1994). TV 

W b g  was strongiy related to the omet ofnew cases of obesity and to the remission 

among obese children @ietz & Gortmard, 1994). In addition, prospective data showed that a 

Iow lwe1 ofphysïCOtj activity during Ieisure time is pfedictive of subssantial weight gains in 

aduits (Rissmen, et d., 1991). Besr*des obesity, physical inactivity is also a risk factor for 

maay other chronic diseases such as hypertension, CVD, MDDM (Happanen, et al, 19%; 

HeImrich, 199 1) and some cancers (White, 1996). 

Intemention studies show the d e  of physicd &ty on weight controf and 

maintenance. Althoagh physical activity does not Iead to greater weight Ioss than dietary 

tnerapy, it it mo= e f f ive  in mmtammg . C C  a modenite weight 10s over a prolongecl @od 

and it is the most effective tool to prevent firrther weight gain (Ronk & Wing, 1994; 

E- et aL, 1995). Ten Random CbicaI Trials (Rcr) articIes reviewed by NIH (1998) 

report& a mean weight Ioss of 2.4 (or 2.4% ofwnght) or a mean reduction in BMI of 0.7 

kg/m2 in the exefcise group. Some Iongmdnial studies with a 2 to 10 year follow-up 



observedt f ia tphys id~wasrc la tedt~ less~ghtgSm,  lescweightgahaftersmoking 

don and weight loss over 2 years (p45)- Furthermore, ph@& adMty in overweight 

post-meampausai women resuIted in rno&st weight l o s  indepedent of the e& ofcaloric 

reduction t h u g h  dia (Svendsen, 1994). 

Regular pbysical CiCfiVity can promote heaIthy weight because it not ody hcreases the 

total en- e q n d h e  including slightiy h&g the RMR ( h g  metabolic rate) 

(westerterp et al., MW), but also changes body composition by b d g  more fit and 

building muscieses Pwcai 8Cfivity helps the body to avoid weight gain by aiterhg certain 

body fimdons sach as themoregulation, hormone balance and muscle £Ùnctio~ However, 

these changes wili be Iost after severd days of inactivity; therefore some studies have 

highiighted the benefit of regular snd sust8med exercise patterns (TrembIay, 1988). 

Momver, physical activity ha9 otba achrmtages on body a d  mental Mtb, It caa hprove 

~ o r e s p i e a t o ~  fitness, hetp ngulate appetite, hefp wnhol stress and enhance selfesteem 

( S k &  Whiaiey 1997, ~192) .  

PALS has been iutxoduced by the WHO (1997) for daily physicai actmty assessment, 

PALS means "physid activity Ievei". Accordhg to the WHO, "PALS are a Miversally 

acœpted way of exprpssing eaergy expenditure and help to convey an eady  understandable 

concept," @121) It has been suggested that "in orcier to avoid obesity, the population should 

remah physicaIIy active tbroughout lité at a PAL of 1.75 or more." (p 121). For people with a 

s b f z i r y  He, PAL is ody 1.4. For -le with limited actnrity, PAL is 1.55- t -60. M y  for 

people who are physically actnre PAL equals 1.75 or more. To achieve a PAL of 1.75 or 

ovq  people have to choose àttsera M y  one hout bnsk walk, cyciing 45 minutes, or playing 

uncerfor 30 min- etc. The more sbeienuous the activity the less thne is rrqriirr& That 
b 

d e s  sense for @dEg the public to v e n t  obesay. 



2.6 KnowIedge me1 and Body Weight 

individual kuowtedge in weight management is critical. Several studies fiom France. 

end the US observed that the Id of edudon was hverseiy associated with body 

weight (cited in WHO, 2997, ~132). This finding may be partially attributed to the nict taet 

higher educaOed people werc more likeiy to follow dietary guideIineS/iecommendations and 

adapt other healthy behavim than Iess educated people. The relationship bctwçen SES and 

obesity is another way to test the corrdation betweeu knowiedge level &;id body weight. 

Intemationai studies repeatedy showed that high SES was negatively associated with obesity 

in developed mmtcies buî positivefy associated with obesity in devetoping countries. Further 

ev~-dence demonsüatmi, as the les  developed corntries a c h e  a higher level of anluence, 

the positive reIatiOIIShip between SES anci obesity was repIaced by the negative associ*ation in 

deveIoped couutries (cited in WHO, 1997, p 130). 

The level of lmowledge per se does not guarantee a change in iifestyle and achieve 

weight control. Many 0 t h  factors including beliefk, attitudes and values also d e t e d e  the 

motivation of the behanor change. Ettema and Kline (1977) argued that the knowledge gaps 

between higher and lower SES groups were not necesm*Iy due to the effect of l e s  formal 

&cation, but to different Ievels of motivation and interest Some supportiag snidies show& 

the associatt*or.t between howledge and individual variables such as interest, salience, 

motivation and invohement was greater than the 8ssociation between knowIedge aad 

educzrtion (Zandpour et al-1992; F r 6  & FeiIow, 1994). For exampIe, one shidy examineci 

attmdes of adofescents towards the datuig ofoverweight people. It showed that women were 

more concemeci about their own body m*gMs than men, while men emphaskd thinmss in 

parcaers more than did womea In this case, stigmatiration of overweight students in dating 

M e s ,  not howledge about heeEtb impacts of obesity, played an important innuence on 



de- of adoIescetlfs to be tbm (SniegeI-Moore, WWey & Caldwell, et al 1996). Smveys 

indicate that although some people h o w  how to foIIow a healthy diet, they preferred to 

consume a ~Iatively Utlfiedthy diet in pract*ce @aurÏer et al., 1991). KnowIedge about heart 

hesW brilards of smoking is higher among smokets h u  non-smokers in the Canadian Heart 

HeaJta S w e y  (Stachenko et ai., 1992). 

Hovuevers the hdividuals who are overweight or obesity-prone Who want to lose 

waght or avoid becomnig obese d y  need a very high IeveI ofknowledge (on nutrition, 

food health, physicd acfivity and heaItb), motivation, pers01181 behavioral management skiU 

and Westyie flexiity. Since the acquisition of new habits is extremeiy difficuit, ltssessing 

the how1edge Ievel of overweight peopIe before wtments, giving them motivating 

kxsowiedge on change, iaforming them about the strategies of change and educating them to 

masta the ski& are stin very important So even thou& knowledge is not a sdlicient reason 

for behaviml change, it is w essential condition. 

2.7 Tk Reïiabilitg of Self-Reported Weight and Height 

There is a debate on the validity and reIiabiIity of sesreporteci weight and height 

(about 12 papers, fiom 1969 to tEte pfesent). Because seKreports are the most wnvenient and 

eco110~caI approach for &es, it was comprehensively used in the past despite the debate. 

Some s~rdies have attempted to explore the problem ofthis methoci ( S t e m  1982; Piere, 

19812 They fomd that dthough seif-reporteci weight wcis highIy wrrelated with measrned 

weight (r = q822 - 0-979), there was sbiU a systematic error. U d l y  obese individu& tend 

tu underestimate their weight while slender individds tend to ove&tete They also f d  

that this tendea;cy increased over a Iong period of recaIL For example, the tendency became 

very obvious when they asked seniors to recall their Mght as a yomg addt or for the 

majority ofadult Hiee HO- a stady by Heaney end Ryan (1 988) indicated tbat d of 





3.l kwarcb QuestSons and Comsponding Hypotheses 

Thu study was designed to address three research questhons. The three questions 

What are the differences in the Ievel of knowledge about the risk factors of CVD, 

healtbrelated beMod changes and the perceived barncers and benefits of the change 

amoag obese, overweight and normal weight addts in Manitoba? 

What is the association between self-reported and measufed body weight, height and 

BMI, and the impact of the discrepancy between these two sources of data on the 

categorkaion ofobesity? 

What are the Merences in the level ofknowledge about the risk factors ofCVD, 

heaIth-reïated behviorai chges  and the perceived banien and beneh of the change 

between BMI agreement and disagreement groups*? 

The hypotheses based on the researcb mens are: 

R H'theses for reseerch question I 

a) There win be a sigdicant difference in the leveI ofknowledge about risk f iors  of 

CW among obese, overweight and normal weight groups. 

b) There wüI be a significatlt merence in hdth-related behavioraf changes (such as 

exercise, eating Mit or smoking among obese, ovenveight and normal 

weight groups- 

* "Agreement subgroup'' denotes individuals whose BMI h m  selfreporteci weight and height 
are in the same C8tegory as measrtred BMI whm subjects are divided into three weight groups. 
"Disagreerneut subgroup" denotes individu& d o s e  BMI fiom sewreported weight and 
haght are in different weight cafegories as measufed BML 



c) There wil[ be w significant di fkmce in the perceived baniers and b e ~ f l t s  of a 

@dm behaviod change ammg obese, overweight and nomd weight groups. 

@ Hypothesesforn~earch~m2: 

a) SeIfireported body weight wiiI be highiy comIateâ with measured body weight. 

b) SeIf-reported body height wUI be highly correiated with me8sured body height 

c) CaIcPkted BMI based on selfieporteci body weight and height will be highly 

cone1ated with BMI based on m e a s d  body weight md height 

ci) There is no difference in the prevalence ofobesity categories using BMI baseci 

ou seKreported data and BMI deriveci fiom measlned data. 

I Hypotheses for mauch question 3: 

a) There w i i  be no Merence in the Ievd ofknowledge about risk factors of CVD 

between BMI agreement and disagreement groups. 

6) Then will be no Mereuce in hdth-reIated behaviod changes (such as inaease 

exercisep improve eating habit or quit smoking) between BMI agreement and 

disagreement groups. 

3.2 Data Sourre: 1990 1Manitoba Heart Halth Survey 

Data for this study aze fiom the Manitoba Head HeaIth Survey (MHHS) conducteci 

fiom Octuber 1989 to Febniary 1990. 

MKKS was a c r ~ ~ o n a i  m e y  with cornpiex sampling across eight heahh 

regions ofManitoba The target population is dl non-institutiond addt re~~*dents ofM8nitoba 

eged 1W4, iecluding residents of F h t  Nation Resemes. The toial population was about 

754,644 peopIe redent in 269 administrative units (&es, tom,  villages) of Manitoba in 

1989. About 4000 participants were sampled witb e q d  numbers nom each of three 

geograpbc strata (Whuipeg, @OMI centas and  ai cornmunifies). 



The objectives of the MHHS were to determine the prevalence of* ~ I S  for 

CVD, the degree ofknowkdge about the cause and consequerice ofCVD and reiated 

behtsit~~, b&& andattitu<Qes Vomg etai., 1991). 

The main procedures ofthe m e y  wcie a home interview and a cluiic visit conducted 

by trained nurses uader a standardized core protacol (a manmi of field o p t i o n  and training 

procedincs). The home interview was wnducfed f ï rs~ It included two sets of swey 

questionaires; Risk Factor Questionaire (RFQ) and Nutrition Questionaire (NQ). RFQ asked 

for Ulfonnafion on demogmphics, iifestyI&havior (smoking, dcohol intake, physicaI 

acîkky), diabetic stahs, hypertension statu, lmowfedge and awareness of the risk factors 

and consequenœ of CVD. Blood pressure was measured both at the beginning and the end of 

the mtervÏew. The NQ was designed to collect information on regular die- intake in order 

to assess the amount and hqtmcy of ciiffiirent types of f d  consumption 

In the chic visit (within two weeks of the home intervÏew), blood pressure was 

m e a d  t~6ce again, and a fjtsting blood sample was coiIected for plasma iipid arialyses 

(IncIuding choIesteml., tnglycerides, high derisity lipoprotein and Iow cfensity lipoprotein 

tests). In addition, four items ofanthropometric data were gathered; body weight, height, 

-st circderence and hip ci-~lce. 

Before the interview, art informeci consent was signed by dl of the primcip8nts. The 

s i t m y  was 8pproved by the Ethics Commjtke of the Facdty of Medicine at the University of 

3 3  Slxnpfe SeIectiion 

The MHHS used a süatified, two-stage, probability samphg design At the 

nrSt sta$e, the target popdation was sriWMded into three geo@c strata: 

1) Wim>ipeg and adjacent m a l  munic@Mies (62% of total popdation) 



2) Six regional ~enter!~ with thne @acent nwl municip&ies (15% of totat 

population) 

3) Small rmal ~omm~ties ,  inciudnig First Nation Reserves, local government 

dim-cts, 

riwI rmmiciplities, tom and villages (23% of  total population). 

At the second stage, the h d t h  Uisunuice registnes were used to select indMdual 

participants (random samphg). The fht-the sampling involveci 4080 people. Due to a low 

respome me in certain age-sex groups, a second samphg was implemented which consisteci 

of510 ad& From the Iocated the overd tesportse rate was 77%. The naal 

sbridy sampIe comkkd of2792. 

Each bQcvidual mcipant was assigned a sample weight reflecting the probability of 

sefechCon (age, sex, geogmphy). Using this weight aiIows prevafence estimates to be made 

which are represntative of the Manitoba population. 

3.4 Stiidy Design and Variables ofInterest 

This study is a secondary data analysis using an existing data set h m  the MHHS. 

This is both a ckaiptive ami anaIfid study. The descriptive study examines the 

diffaences in knowledge, belief or behavior, and the or benetits of specific 

behavioral changes among obese, overweight and nomai weigh inciividtmk The maiytW 

study wüI test the hypotheses between the level of knowledge and the level ofobesity and the 

sssoCimaaon bmmen seKreported anfhr~pomet~c data (weight, height and BMQ and the 

correspondhg measured data This stmly wiII mvestigate whethet the levei ofobesity is a 

d m t  o f  heaIth knowledge. 



3.4.1 Dependent Vartbk 

Based on the research m~ns and hypotheses, the dependent variable of primary 

mtgnst is level of the knowiedge about heart diseases. M d g  Wth knowiedge is 

p t D b I d c ,  Tbere is a deaab ofütaaaire addieshg îhis cpestiori. The StatrStid Report on 

the H d t h  ofCanadians (Statistics Canade, 1999) stated, "health knowiedge is seldom 

assesSea despite its alleged importame... Population data on hdth biowiedge thus 

cormitute one of the wealiest areas in the Population Hdth  Fmework." (p. 150). 

There were two approaches presented in the 1990 C C I ~ Q ' s  Healrh Promotion 

Suwey: TTechnicPI Report (CHPS9û: TP) (Health and Welfare Caaada, 1993, p154). One 

qproach suggesteci cfeating a Knowfedge hdex by tabdating the mm of the individuai's 

correct answers. The otber mentioned that a second summary index of heaith howledge 

codd be crrated by d g  the percentages for each of the distinct causes of hwirt diseese 

md dnriding the total to produce an average percensage. 

This shidy generated a "rotai Score KnowIedge Index" (TSKI). instead of using one 

question ody, ten knowkdge questi*ons were pooIed toge the^ Each question has five comct 

mswers except one @on (See Appendix 2). Ow right ariswer counts one mark The total 

score of a person was the sum ofthe correct answers. The full score was 50. This total score 

codd range fiom O to 50. 

However, thae are some Limitations ifoniy TSKI is used. Two persons may haw the 

same TSKI of40, one cm not t d  the Merence between a person wfio Iacks howledge in 

one or more areas and a pasoa who has LnowIedge in aiî the areas but does not get ail the 

correct st~lswers on egch A M y t  the latter person may be more knowledgeabie 

o v d  tban the former. The latkrperson hes some knodedge in ail ten areas wMe the 



fornia may have b d e d g e  ùi oaly nine areas. In order to deal with this probIem, another 

approach was ad& 

The second approach creafed a "Binary Knowiedge Index" (BKI). There still. are five 

comct ariswas 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 ody has two kinds of marks, either "1" or "O". BKI is the surn of the 

resuits fiom ten So the range of the total score would be "O" to "10n A score of 7 

idcates that the pefson Iacks knowledge in three areas- Note, BK1 is a continuous &able. 

The same statisticd method can be empfoyed for TSKI and BKI analyses. 

3.42 Independent Variables 

There are severai factors hypothesiwd to have a potential impact on the level of hart 

M t h  knowIedge. These independent variables were: 

1) Level af reiative weight (normal weight, ovemeight and oôesity. BMI was 

d d a t e d  fiom measund weight and height Cut points are listed in Table 2.12) 

2)  Obesity Categorïcal Mhtching @ i m y  agreement vs disagreement) 

3) Age (continww variable: range fiom 18 to 74 years) 

4) Sex (bimry variaHe: male vs f e d e )  

5) Ethnic (binary Aborigmal people vs aU others) 

6) MaritaI statu (binary variable: manieci vs single & widowed) 

7) EducatÏon Background (binery vmïabIe: univemty vs non-University) 

8) Household Incorne (ôinary "< $50,000" vs = or > $50,000") 

These varÎabIes will be used in the desm-ptive analyses. However, fonnats may be 

changed. For example, three categorical variables were used to descflibe the leveI of weight. 

&Agem sometimes is expressed an ord9ial veriabIe. 



3.4.3 Ofbec Variables 

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

Behmiordvariables 

Smoking (current smokm, past smokers and mver smokers) 

AicohoI drinkuig (drinken vs nondrhkers; light drinkers vs moderaie 

-ers vs heavy drinkers) 

Exetcise (no exereise* low exercise, moderate exetcise and high exercise) 

Weight 10s (do nothing, trying to gaui weight and trying to lose weight) 

Dia C h g e  

(change vs non chauge. The original question is, "how wodd you rate your 

d i a  compared to this t h e  Iast year?" The list of answers are: "defhitely 

W e d ,  " d l  change", "no change" and 'hot ad"' So "dehitely 

change" was combined with "small changen to create a '%bangen category.) 

Single Most Important Caange 

(This is a nomid Che person ody had one choice. There are 

forateen answers, but five ofthem were included in this study.) 

didnothing 

increasedexercke 

Mproved eeaing habits 

q@te/reduced smoking 

received medicaI tmhnent 

Anthropometic indices 

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

2) Body Height (Mit: meter, a wn~uous 



3) Body Uass hiex  (unit kg I ut2, a contmuous variable) 

3 5  DataPrepuiaon 

3 a  SubIhta creatioo 

Basecf on the objectives ofthis study a sub-set of data was generated h the MHHS 

data Kt The mbdata set was l ~ a m e d  "MHHS-Obe". There are four f m  in the new data 

 se^ FÏrst, Ît is much d e r  than the MHHS data set because about 61% of the origimd 

queSb*onnaizes were eut out Only 35 questions were Ieft in the MHHS-Obe. Second, the data 

were fmmfierred into an SPSS daca set Third, the variabIes in the MtMS-ûbe data were 

dMded into three categories; knowledge, behavior and otéers. (See detd in Appendk 1). 

Fouth, aU ofthe were re-coded for quick Iocating d arxessing during analyses. 

The stirategy used was to assign a character code (Iess than 7 Ietters) to each question Lfthat 

question had more than one variable, a number was followed after that character code to 

identify the VEUi8bIe. For example, Question 64 was coded as "HDCAUSw (refer to the causes 

ofheart diseases). There were five respomes. According to this mtegy, each respome was 

coded as RHDCAUSI", or 3IDCAUS2", or WDCAUS3", and so forth. 

Data MHHS - Obe was trimmed before analyses. There were a few seledon and 

exclusion critena for this W. The seIeCtion criterion is that the incluâed in the 

MEHS - Obe must be related to the three objectives of the study. The exclusion critenena are 

twofoid One is that individds dose m d  w5ght or height was misshg are excluded 

fiom the M)IHS-Obe. The other is that individuais dose BMI @esed on measured weight 

and height) were 1- than 18.5 are excludeci fiom the MHHS-Obe. 

As a resdt, there were 2249 eIigible subjects m the MEHSSObe dataset 91 1 (40.5% 

of the total), 866 (38.5% of the tom9 and 472 (2 1% of the total) persons fB[I into normal 



wei* ovemeigh, and obesity categoRes respectively- The demographic chmctaistics of 

the pamcipane are pvided in Table 6.1. 

3SZ Dstrtscreening 

MASS data were awted as a ASCII file and can be &y importecl either as a SAS 

nIe or a SPSS file for dyses .  M e r s  aad intemal consistency have beeu checked More 

dm- 
Misshg dues and fkquency for each variable werr examined Usmg SPSS. The 

d t s  are show ih Appe~ldix 2. With the exception of the variabtes CCoc~upati~~" and 

Uiacome'', the majority of vaiabfes have l e s  than 5% oftheir values missing. PairWise 

deletion was used to ded with the missing values. Painvise deletzon means each correlation 

d É i e n t  betweai two variabtes is caiculated using ail  cases that have values for the two 

variabIes in a multipIe regnssion (Norusis, 1998, p460). 

Uûcciipati~rl. has 26% of its values missing while "income" has 1 1.2% of its values 

misskg Considerhg that a vanable m i  too ntany missing vaiues may h w  incorrect 

concIusion, the woccripetÏonu vantable was deleted in the case of "incornen, it was kept in the 

multiple models for two misons: ( 1 )  Househoid income is an important component to define 

socioeconomic status. (2) The misshg values were not excessive but caution will be noted 

when reporthg the reSuIts. 

3.6 StaWdMethods 

Aaalyses were mormed using various quantitative methods in SPSS. Those me&& 

RegresslCon, Cordation Coefficient and Cohen's Kappa Coefficient. The fïrst three methods 

wexe performed to examine the s e K ~ r t e d  behaviord changes and perceived ben& and 



barriers by the levef of obesity. Correspondhg tabIes were pmduced to summarip the 

percentage of fkquencies and then make cmparison among the three weight groups. 

ANOVA and MdtipIe Regression were appiied to ana&ze the knowIedge level 

Merence by the level of obesity. Firsf ANOVA was nm to check whetéer t h e  was a 

significaat d i f fmce  in howiedge level (expressed as two kinds of kuowledge indices) 

bawccn obesity groups, age pups, sac groups, ethnic groups, and &cation groups. 

reqedveIy. Next, aa uriadjusted regression mode1 was nm, with one of the know1edge 

indices as the dependent variable wtiile obcsity (using as a dichotomous variable) as the oaly 

independent Finally, MultipIe Regcession cm be used to detemune wheîher IeveI of 

obesity is a rd detemiinant of ievel of heart fiealth knowiedge. 

Cohen's Kappa Coefncient was used to determine the strength of association between 

sefifeported BMï and measured BML Cohen's Kappa Coefficieat is ideal to measure the 

agreement of two rating d e s .  It corrects the observed percent agnement for chance and 

aIso nomaiizes the resuiting values so that the coefficient aiways ranges from -1 to + 1. "A 

vahe of 1 indicates perféct agreement, whiIe a value of -1 indicates perfect disagreement. A 

VaIue of O indicates that the similanty between two raters is the same as you wodd expect by 

chance." (Nomk, 1998). For example, ifone gets a mdt of Kappa of 0.15, that means that 

then is some agreement beh~een seIf-reporteci BMI and measured BAH, but this agreement is 

not very mng, 

Throughout the analyses, P values below 0.05 were regarded as statisticd significmt 

in this thesis. 



4.l Highügbb 

This chapter presents the resuIts of the analyses of the three research questions 

The o v d l  udjusted obesity prevalence generated fbm the MHHS-Obes data set was 

21% @MI 2 30). There was a variation in the pfevalence of obesity by gender, age, race 

and socioeconomic status. More women were obese tban men. The middIe aged, the 

eldedy, the aborigid, the manied or cornmon law, and those with secondary or loww 

ecIucation had a relatively higher obesity pnvalence. 

Health knowledge lwei &out the risk factors of heart diseases, expressed as TSKI and 

BKI in this study, was distinct mong socio-demopphic groups Women were more 

lmowIeageabIe that men. TSKI or BKI mean score of the nonaboriginal were almost 

twice that ofthe aboriginaL People with higher ducation had a higher level of CVD 

knowledge. The ANOVA adysis also displayed a trend that more obese people have 

iower CVD knowiedge. 

The status of overweight/obesiQ was not an independent predictor of the lwel of CVD 

knowiedge. The slightiy g e n d  decline in CVD knowkdge Ievei from normal weight to 

obeJity was cunfounded by a numkr of socidernographic factors. 

The reaI daaminatts of CVD knowIedge in this study were age, se& aborigiaal status, 

edudon Ievd and househoid incorne. A person who was old, male, Aboriginal, with a 

low Ievel of education or inwme was l e s  f d a r  wiih CVD knowIedge. Overweight/ 

o k d y  s~aais and mantaI status were not determiiiants of CVD knowledge. 



In tams ofoverweight as one of the ri& fktors of CVD, more obese individuais than 

overweight and normal weight indivÏduais hdicated that overweight was the cause of 

heart diseeses and the cause of high blood pressure. 

There was ody a minor Merence in mth-reIated behaviors hcluding cigarette 

smoking, dcohol-drinking and physicd activity among n o d .  overweight and obese 

people. Fewr obese people were smokers or alcohol-drinkers The Iifestyle of obese 

peopfe was more Sedentary. 

Most people took action to change their lifestyle for better hedth durhg the previous year 

of the survey. Seventy-two percent of them reported that they had made some changes in 

healthmated behaMors. More nomial weight persons reported they had been engaged in 

exercise while more overweight/obese persons mentioued that they had tried to [ose 

weight or rexeived medical tmtments. 

In erms o f  improving eating habit, ody 13.6% of individuais reported a dehite 

improvement in the year preceding the survey. A sfightly farger proportion of obese 

people reportecl bvhg made this change thaa nomial weight people. Specificaily, more 

obese people statad that they ate less lean meat, processed food, baked food, fned food 

and d t y  food No significant difference was observeci in the intake of high nber food, 

lean meat and processed food among the three weight groups. 

More obese people had an intention to take action on behaviod change in the year 

folIowing the swey. The proportion ofthose who wished to make a change in the 

obesity. o v d g h t  and no& weight groups was 87%, 78% and 76% respectively. 

Nearly haifofthe people in the obese group and 27% ofthe overweight group wanted to 

Iose weight, Eighty percent of normal weight people wanted to lose weight 



Regadhg the reasotls ofqttitting smoking and improviag dief al1 three weight groups 

checked oE%eaIth reasonsn or "Unproving Mness" to be the most important nason AIS0 

no tignincmt dinérence was observed in each of the ressens among them. 

Reganbgthe bam'ers to king more active, there was not a pronounceci difference. 

However, a slightly greater number of obese people reported "üInesddisabilay" (Chi- 

square, P4.0001) or "iack of i n t e d g  activities' (P4.05), while slightly more normal 

weight people mention& Yack of then (P4-OS), "lack of incentive" (iM.05) or "having 

no one to exm*se with" (Dû.05). 

Self-report& weighf height and BMI were highiy correlated with measured data In this 

study, reportecf height was a vaiid measure (Paired t-test, M.05), but reported weight 

and BMI were not Pd.05). Age, gender and AborighaI status were deterniinants ofthe 

relative error fiom reported weight and height. 

A minor disagreement was observed in the categorization ofobesity using seif-reported 

weight and height By percentage cornparison, 82.8% of reported BMIs felI into the same 

category as messured BMTs, while 1 1.7% of reported BMIs were misclassified into the 

miderestunated group and 5.1% of teporteci BMIs were misclassifieci hto the 

overestùnated gmup. Sensitivity of selforeporthg demaseci fkorn normal weight to 

obcsitybcsity The Cohen's Kappa vdue was 0.734 in generaf, representing a good to excellent 

agreement Among d e s ,  the Kappa value decreased with the age decreasing. The Kappa 

was Iow (0.551) in the Abongmal group. 

There was no signifiant discrrpency in CM knowledge ktween the agreement and 

disagreement groups The pattern of he81t.h-related behaviors, behaviorai changes and the 

M e r s  or ~easons for changes were quite similar. 



4.2 hmple  Chuacteristics 

4.2.l Socio-Dernographie Characteristics 

Table 4.2.1 Socio-Demograohic Characteristics of the Subjects in MHHS90-Obe Data 

Femde 1 1080 48 
1 

MàritaI Status 
Mam'ed/common Iaw 1644 73.5 

Age (jeans) ' Total. dl mes 

The socio-dem~graphic characteristics ofthe people in MHHS-Obe data are preseated 

m TaMe 4.2.1. The total number of subjects in the sampie was 2243 pemns, coasisting of 52% 

males and48% fmdes. The sample was M y  eveniy distncbuied in tbree age groups: 645 

yotmg ad& (age 18-35), 815 midde-aged aduits (age 3664) and 783 elderly adults (age 

65+). Mean age was 50 y- A majority of the subjests were the mammamed or common Iaw. 

There wexe 141 Abriguial people incIu&d in these data, maLing up 6% of the total sample. 

2243 fOO 



Seventy-fourafthem were d e s  d e  67 weze fdes -  o f d  djects had m 

university e d u d o ~ t  HaIfof ail the spbjects were uaemployed, includiag not bired, retned, 

Behaviord characteristics of the sampIe are presented in Table 422. They mcluded 

smoking, ddckg, exmise and losing weight, Since these data are not stsindardizsd. it is not 

rqmsentative ofthe pnvalexice of charaçtaistcs in the Manitoba population. Table 4.2.2 

sbows that 40.5% ofthe total were current smokers, and 81.5% ofthem reported drinking 

&oh01 a -  Ieast once in the year priorto the survey, and 55.5% stated that they regularly 

engage (at ieast once a week duririg the pst two months) in some exercke during their 

leisure time. Almost 40% reported that they had tned to Iose weight in the pst year. 

Table 4.2.2 Beha~oral Characteristics ofthe Subjects in MHHS-Obe Data 

Smoking 
Non-smokers 579 3.9 
C m n t  Smokers 906 40.5 1 

Ever Smokers 754 33.6 

, Physid Exemise 
Exercisers 1244 55.5 

, No- 994 1 44.5 
' 

TryuigtoLoss wt 
Persons Who Toied 895 39.9 
Pefsons Mt Trying i 1348 60.1 

Notes: * W" total in each characteristic was mt e@ because of a d 
proportion of misshg values. 



Fig. 1 Ctude Prevalence of Obeslty (BMb*SO) 
by Selectrd Demographic Characteristics 

Prevalency (% ) 
O 5 10 15 20 25 36 35 40 

Male 20.5 f i 1 
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AGE 

I 

UARKAL STATUS 1 \ 4 1 1 , 
i I I i 

d 
1 1 

C 
i 1 i 1 ! [ i 

1 

! i i 

+ Chi-square test, P < 0.05. 

4.3 Obesity Pnvalence Cornparisan 

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

c-CS is presented in Fig 1. The predence of obesity in tfe middte-aged groups 

was the same es the prevafence in the etdery group, which was 25.5%. However, the 

prevaIence of obesÏty both in the rniddIe aged and the eidedy p u p  was significady greater 

than tbat in the yomg gmup (2- test, P<O.O5). More women were obese tban men 

Aboriginal peopIe had nrore tban a 1.3 thes higher Mcefihood to be obese than non- 



36 

Aboi&d~c The praalenœ ofobesity was 33.3% among Aboriginal people while 202% 

among ~OII-Abonginai people. (2 - test, Pc0.05). Obcsity was sIigbtiy more common among 

~wfioame~edorlivedconmionlawthanperso~swhow~single(~-tfff 

PW-OS). People with higher education levels seemed l e s  Iikely to be obese. Regarding 

gender and Xncome varrtabIes, no statidcd ciiffierence was associatad with obesity @ence. 

4.4 Cornparison of Three BMI Groups 

4.4.1 Knowledge Leve1 Comprison 

4.4.1.1 TOM Score Kuowleàge Index ( T m  

Fig. 2 Mean T SKl by Selected CharicterWcs 
Yern Score 

O 5 1 O 15 20 25 

* ANOVA, P c 0.05. Note: Obesity* meam that obesity p u p  was sispificady 
dinénatnwiaofmal w e i ~ ~ u p .  

**uBP-~re", "FAT-score" d "HDscore" meaa the knowledge scores 
about the risk factors of hi& blwd p s s m ,  hi& blood cholesteml and 
heart diseases rrspcctiveIy- 



Generally speakmg, the knowledge about tac risL MOTS ofheart diseases among the 

respondents in the 1990 Manitoba Heart H d t h  Swey mis ratber poor. Overd average TSKI 

score was 16, which was less than halfof the fidi scon (50 points). Even the 6ighest score 

coming fiom the post-secondary group was 21. (See Fig 2). 

There were variations of TSKI by gender, etbni*city, income, ducation and obesiiy 

IeveIs. The most Bnpressive figure differetlce was in ethnicity group. Mcan TSKI among 

Aboriginals mis halfof the mem TSKI for non-Ahriginais (t-test, P4.05). Otha 

characteristics with significaat diffierences betwecn subgroups were househoid income, 

ducation 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 

knowIedgeabIe than the nomai weight group. No difference appeared between the obesity 

and oveweight groups. AdditionalSi no signifiaint diffetlce existeci by gender or d t a I  

Status- 

4.4.1.2 BinaryKnowIedgeIndex(BKI) 

The pat&em of mean BKI in seIected characteristics was identical to the pattern of 

mean TSKI (Sep Fig. 3). Here again, the AboriginaZ low-incorne, iow-education and the 

obese were more Wrely to report signific811tIy fower scores. Mean BKI in the obesity groq  

was significandy lower thaa that in the normal weight group. One thing neeâs to be noted. 

Compared to the TSKI rneasurey the overd average score for BK1 Iooked optimistic. The 

BKI mean was 7.4 out of IO points, indicatmg that padcîparrts had covered rtt least one right 

armer m each of 7 of 10 areas ofhowledge. 



Flg. 3 Mean BK€ by Slected Charisteristlcs 

Mern Score 

O 2 4 6 8 10 

$50,000+ 8.5 

EDUcAnoW 
l 

Secondary/bw er 

Post-secondary 8.7 

MARKAL STATUS I 
I 

Manieâkammom k w  7.4 
1 

Not mrried 7-6 

Normal Weight 1 7.8 

* ANOVA, P < 0.05. 
Note: Obesity group was only si@cantiy different h m  normal weight group. 

4.4.1.3 Were Obese People More Aware about Ovemeight iu 

a CVD Risk Factor? 

Fig 4 shows that there was a signikmt knowledge gap on obesity as a risk tactor of 

CVD between the obesity and the overweight groups, and between the obesity and the n o r d  

mi@ groups, but not between the obesity and overweight groups. Obese people were more 

knowIedgeable than normal weight and overweight people in terms of overweight as a cause 

of hem cliscasesand a cause of high blood pissriie. In respect to overweight as a ri& fiaor 



for mire, there was no Maaice amoag the tinee weight grotp. It is concIuded thet there 

is adifference in stmke hiowledge by the IeveI of obesity although o v e d  knowiedge scores 

showednodiffe~nce, 

FJQ.4 Knowkdge o f ~ t w e i g h t a s  a Rkk 
Rctor of CM bythe Level of Oberi(y 

causing heart 

i causing high 
blood 

t 

pmssureH 

causing 

O 10 20 30 40 50 
percent 

* Chi-sqm test, PQ1.05 between obesity and 
overweight, and between obesity and nomial weight 

*+ Chi-square test, PQl.000 1 between obesity and 
ovenweight, and between obesity and normal weight 

Whether obesity levd is a detenninant of CVD icnowledge ievel is one of the main 

mxarcb questions in this W. in other words, does the howfedge ofobese or overweight 

peopIe about the risk factors of kart diseases Mer h m  diat of nowbese people? 

Two mdtimiate d y s e s  were conducteci to 8IIswer the above question The strategy 

used was a muhiple hear nHon since the omme V8nabIe was an ktmd sale. In the 

regress~*on modeIs for analpis, outcorne variaMe was the lwe1 ofkaowledge about CVD. 



CVD laidedge was atpnssed as a mean TSKI or mean BK& *ch wae generated fiom 

ten kmwtedge QuestrCons in the MHHS m e y .  The ia&pen&t variables were defmed as 

age, sq race, edudon and k o m e  as weU as obesity I e d  It should be c l d e d  that t&e 

&le "oksity IeveIn was a tbreacategory variable. So two dimimy variables, "obesity 

statusu pnd "overweight statusw, were used to repcesent it in the regcession models. When 

atha of h m  talres the value of 1, the individual is in the obesity or overweigtd group. When 

both ofthem are O, the indivr*dual is in the normal weight group, which m e s  as a refeience 

categary. The mode1 summary is disphyed in Table 6.3. 

More nraaing stepwise lin- regression using SPSS 8.0, t h e  basic assumptions for 

Iinear regression were checkai Firstly, the distri'bution of outcorne variables was examiued. 

F m  a histogcam and P-P plot chart, it was found that the distniution of TSKI was very 

cIose to nomial whüe the distniution of BK1 was a linle skewed to the ri@ Since the 

l0gadhm.i~ -ormation did not show an improvement for BKI and the sample Ne was 

large enough, thû sOady wd the onginal data mstead ofa log fom. 

SecondIy, daEa wae checked to see ifa hear relationship existed between the 

dependent varhble and each of the independent Plots of the modd residuals 

a@mt dependent variable and each of the independent variables were pfoduced and a non- 

Iinear relationship was not observed. However, except for age, most of the piots fded to 

show lin= ~Iationship becatise they were binary 

ThirdIy, di ofthe treannent groups shodd have an equal vdati0~1. This objective can 

be acbieved h u g h  F dues  and degrees offieedom h m  the bioary v8nC&Ie. The variance 

for each grotip ofbhomiaI mÎabks es obtained tbroDgb a " ~ p t n r e s "  menu in SPSS. 

Then thek m * o  was cdcdated (the kger F value was divideci by the srnalier one). Nah, 

ushg an F table the d o  with twu dcgrees offkedoms was testecl et the 0.05 IweL Most of 



.l tbe predictors got a P d u e  Iess thsn 0.05 even though the ratio was small (between 1 to 3). 

This was due to the large degrees offkeedom 

ki addition, no muiticoIlinerinty was found among predictors in the two modeis. It 

was SIIPPQûCd tkt b&pdent miables in these data were meanued exactly without emr, 

TheoreticaUy, oniy when all of these assrimptions are match& can one fée1 safe to employ 

Iineer regession, Howmm, multipe regession is quite robust d e n  the sample size is large, 

whichisthearseiathisstudy. 

Table 4.4.2 R d t s  ofMultipie Lin- Regession Analyses of TSKI/BKI for Obesity Status 

1 (1) TSK3 as the dependent variable 1 1 1 

L 

P 
VALUE 

INDEPENDENTVARIABLES 

ObMtv status. overweight &tus, 
age, s q  raçe, eduation, incmne 

I A~sex,race,eduation,mcOme 

MODEL 

0.207 

E 

Nom: 1. age (4.202), sex (-0.098). race (-0.39), education (0.210); 
2- ape (4.196X  se^ (-0.099, race (4.259), education (0210); 
3- age (-0.175), sex (-0.085), race (-0.330). education (O. 1 8 1); 
4. age (-0. f69),  ex (-O.U83), race (4328), education (0.180). 

STANIDARDIZED 
COEFFICIENT (8) 

0.206 

I Age, sex, race, edudon, incorne 

R d t s  h m  TaMe 4.42 indicate that CVD knowiedge levei in the obesity group was 

Obesity SEaaiS (0.008) 
ûverweight status (0.032) 

Incorne (0.046) 
The rstl 

, (2) BKI as the depndent 
Obesitvstasus.overweiahtstatus, 
age, sex, race, educatio- hcome 

eot s i g n i n e  different h m  that m the normal wei@ group when adjusted for age. sex, 

0,708 
O. 155 
0.030 

<0.0001 

Incorne (0.048) 
'The rest? 

Obesity -tus (0.290) 
Overweight status (0.01 8) 

tucorne (0.024) 
The r e d  

0,222 

0-222 

0,024 
< 0.000I 

0.428 
0.290 
0,004 

4),0001 

hcome (0.06 1) 
The rest4 

0,004 
<0,OoOI 



ahnic, educatim and income- CVD knowledge Iewi in the ovemei&ht group was mt 

SignECanttg Merent h m  that in the n o d  weight group either. This resuit was MRrent 

fhm the ANOVA. It not ody refused the &mathe hypotbcsis, but a h  demonstmted a 

pmxmx of a number of confou11ders. 

Besides connmimg that the Level ofobesity was not an independent predictor of CVD 

bowkige about herirt diseeses. respondents' age, Aborigmai statm, eddon back 

g m d  and househoid incorne wm the tnie predicturs of knowledge Ievel on the nsk factors 

of kart diseasesdiseases CVD laiowIedge was retated positively to being fernale, educatiou levei and 

mwute I e d ,  and it was r e W  negatively to age and bedg Aboriginal. In additioa, whether 

T m  or BKI rneasures were used the same d t s  were found 

4.43 Wth-Reiated Behavioft 

Three bebaviod factors avalable in the MHHS data and strongiy with 

h d  pm&Iems were smolmg. excessive drinlàig and physical inactinty. The pnvalence 

and extent of smoking, dooh01 Qinkllig and exercise were compared among the three weight 

groups The d y s i s  of "trying to Iose weiptrt" also is included Although weight 10s is 

Usuany considerd as an outcorne (Whet?, et al, 1988) the pocess oftrying to [ose weight 

invofves a munber of behaviors, 

4.43.1 Smoùing 

Among the three weight pups,  the obesity group had the mallest proportion of 

c m n t  smokers and the lsrgest ever smokers In con<rast, the w d  weight group had the 

largest proportion ofcrment smokers aad d e s t  proportion of ever smokers. The 

proportion of non-smokers in each weight group was very similar (Fig 5). 



One ofthe survey @ans covered M y  ci- consum~on among smokers. 

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

day?" By ushg the ANOVA and Tukey test to compam the mean number ofcigarette 

smoked per day among the thme weight groups, it was found ody the mean number of 

cigarette smoked pet day in the ovcrweight group was significantly higher than that of the 

normal weight group (w.022). No signiscant difference was fomd among smokers 

between and other two groups. The actual mean ninnber of cigarettes smoked per day 

by smokers În  the n o d  weight, ovemight and obesity groups were 16,19 and 17 

respectiveIys not very much diffmnt 



4.4.3.2 A i e o f i o C d ~ g  

There was a tendextcy that as weight Ïncreesed the rate ofafcohol drinking decressed. 

Fig 6 shows that both onmeight and obese people wen Iess b I y  than normal wcight 

To look at the fkqtmcy of drinlMg by level of obesity, the aumber of 

dcohol cfrÏnks per month or per week wm converted into a monthly base, then transfonned 

this coatmuous variable hto a threeIeve1 ordind variabIe, named "light drinkersn, "moderate 

drinl;terswand"heavyQmkers". "Light~"was~edas thosewhohad~11der8dr in l s  

per month, "Moderate drinkers" was defied as those who had 8 to 20 driaks per month. 

"Heavy smokersm was de- as those who had over 20 drinks per month The resuits of 

cross tabulaticm arc p s e n t d  Î n  Table 4.432. No signifiant différence was fomd among 

the tbree groups ( P m 1 1  Chi-- W.198). 



Tabk 443.2 The Level of AlwM Drinlrs * The LeveI of Oksity Crostabdatiion 

LightQinkers 

According to the Canadak H d t h  Romotion Survey 1990, fkquency and duration of 

Heavy drinkers 

exercise can be combineci into an index d e d  Leisure The Physicd Activity (LTPA) Index. 

NORMALWT 
N (%) 

534 (71.9) 

There were three caiegones in LTPA; high, modenite and low level of exercise. They were 

ckhed in TabIe 4.4.3.3. 

I 

63 (8.5) ( 73 (10.8) 1 27 (7.9) 

Table 4.4.3.3 Leisure T h e  Physical AmCvity Index Definition 

I 

OVERWEIGHT 
N (%) 

462 (68.4) 

163 (9.3) 

i TOTAL 743 (100.0) 675 (100.0) 341 (100.0) 

Note: Wodn means modemte. 
(Source: Canada's H d t h  Promotion Swey 1990, p141) 

1759 (100.0) 

En the MEiHS, the responses to two questions were used to dcuiate LTPA for the three 

OBESITY 
N (96) 

256 (75.1) 

weight groups. Respondents were asked, "How h g  do you usuelly exercise?" There were 

TOTAL 
N (%) 

1252 (71.2) 

f ie  options: 1) Iess than 15 minutes; 2) 15-30 minutes; 3) haIfan hour - an how, 4) more 



you &se at 1- 15 minutes?" Eight options were provided: ddr, S b  timesl-4 3-4 

timediiveek; 1-2 tunedweek; l e s  than oncdweek; never, not sure. 

ûfthe three -ght groups, the obesity group had the highest proportion of persons 

with %O exercise" and the lowest proportion ofthe penons with '"high levei exaise". 

"moderate keI. exercise* and "Iow Ievd exerchK 

4.43.4 Loshg Weight 

SW-four percent of obese and 46% of overweight individuais reported that they 

wae trYmg to lose weight at the thne of survey. Twenty-one percent o f n o d  weight 

persans did s a  Hovuever, 33% ofobese and 52% of ~ v ~ g h t  indiVidua?s were not 

invoIved m losing weighr It was not clear why 2% ofoverweight and 1% ofobese people 

wereaynlgto gahweight 



4.4.4 Health-Rehted BebavionI Changes 

Four @OIE in the MHHS m e y  coverad hdth-refated behavioral changes. 

Respondents wen asked, "what wodd you say is the single most important thing you 

have done Ïn the pst year to i m p v e  yorn hedth?" (4.79) 

Ys there anything you intendeci to do to improve your h e a h  in the next y=?" (4.80) 

Wow would you rate your diet cornparexi to this tirne last y&" (4.30) 

"Compared to fast year, would you say you are eating more, Iess or about the same ofthe 

foUowing List of foods?" (4.30) 

4.4.4.1 The Most Important Changes 

Close to threeqaarters of M;anitobaxis reported some behavioral changes to improve 

th& heatth in the year prior to the ~urvey. Ofthose who reported behaviord changes, 

improving eating Mit was cited most o h  (246%), foIIoweâ by increaSmg exercise (19%), 

loshg weight (5-4%), qitting smokbg (5-3%), mamghg stress (2.9) and reducing alcohoi 

intake (1 -8%)- 



"received treatmentsff. In addîtion, siightly more ovecweight peuple reported "rduce stress" 

rban the other wo weight groups. Fewer obese people fen into the non-change j"nothingn) 

Fi@ f0. Cornparison of bhe Shgie Mort importint Change 
Among the fhme Wt Grwpr in Revkw Year 

improve 

nothing 

more active 

rose wt 

eating habit 

quit smoking €a 
l e t .  .kohol B 

manage stress #' 

Y ro i 

Percent 

BMI Groups 



4.4e4.3 DidugeLiinges 

Ahost 14% ofM&nitobans reported that they defïnitely changed their diet in the 

year. Another 24.3% mention& a s r d l  change in diet Ho-, the msjority (61%) 

o f M h d d m s  did not report a change. Fig I 1 displays the percentage cornparison of those who 

made a dennite diet change among the three weight groups. It shows the obesity group was 

most M y  to report a diet change in the last y=. 

FiQ.11 SeIf-Report& D(at Change by 
WwMGmup in Rwbus Year 

4.1e4.4 Wbat hgredients Cbanged in Diet? 

Fig12 shows that more ovmveight/obese people reporteci that they ate l e s  Iean mat, 

Wed foods, fned foods and saIty foods than normal weight people, while more normaI 

weight peopIe poioted out that they ate more high-fiber foods. However, resdts from the Chi- 

there was a tendency that obese or overwerCght persans ate less baked foods, nied foods than 

mrmaI weight persoas, and obese pefsons ate less salty foods than ovenveight or normal 



'Chi-sq~an Test, P < 0.05 

4-4-43 lnteuded Changes in the Cornhg Year 

ofthe three weight groups, the obesity group (a) M the Iugest proportion of 

Fig. 13 Seff-Reported lntended 
Changes Next Year 



wisbed to meLe a change in the year foUowing the survey. Over seventy percent of people in 

the otéertwo groups had a plan to change, too. See Fig U. 

Whrt Irinds of changes were tbey gohg to mice? Fig 14 reports the pattan of the 

cbsngs b the wming year. It showed thet the obese/overweight people were Iess NeIy to 

becorne more active, but they were 3 to 5 times more likely to report losing weight than 

narmaI wtight people. On improving eating habits, there was no ciifference among the three 

weight groups. Finally, the= was a tendency that fewer overweight or obese people m t e d  

to quit smoking. 

Fis. f4 Specifîc lntended Changes by 
WelgM Groupr Next Year 

% of those who wanted to change in each BMI group 

4.4.4.6 Rcrisoms for Chinmg Diet 

When asked in the context of the swey wtiat was the main recison for changing their diet 

(Q32), "HeaW reasoasn was the most o h  eIiswered next to Dothe?' reamns. The next 

main reason was "doctor's ad.cew, followed by "improve apparancen and "food avaitable". 

"Economic nesoas" was not a big muon for diet change in this study. 



Fig. t6 pmentlee ofthe Reasonr 

ffg. 36 Cornparison of the Reasons of 
Diet Change among Three BMI Groups 

Percent 
O 5 $0 15 20 25 30 35 40 



A h m g h  %akh reasonsw was the most fkpent amver in eac6 of the weight groups 

when "other ce8s0nsw was excludeci, relativeIy more oveMght lobese persons checked off 

this categg tfian aormal *ght persans. More o h  people chaked off "docfor's &cen 

whüe more nom& weight people checked * d e r  reasom" as theu main nasons for diet 

change. Ovecweight individuais were more Iürely to m e r  "improve appearmcen M e  

normal indivi* were more W y  to check off "foods avaiilew as the masons ofchange- 

4.4.4.7 Rewns for Losing Weight 

"Look better" ancf %I bettef (or ùnprove heaith) were two major muons CM by 

the rrspoadents who tned to [ose weight the year previous to the survey. The= was a 

Fig. l 7  Frequency of the Reasons 
for Losing WeigM by Weight Group 



diffèrent psttem afaiiswas between the no& w*ght and the overweight / obesity pups. 

Overweighihobese mdividuzils were more EeIy to check weight Ioss was a way to improve 

hem and to privent chn,nic diseases, whiie more normal weight individuais linked loshg 

weigM to anprOVmg appemmce. M O M V ~ ~  f~ normal h g h t  people checked off 

m e n t  heert dIseasesn, umaintaia BP" and "prevent diabetes''. 

4.4.48 kasa118 of QUtting Smoking 

TaMe 4.4-4.8 shows that the majority of the respondents checked off "most importantn 

or " somewbat importantn in the &st six categories ("to improve fitness" to ?O respect the 

wishes ofnon-smokers"). ûver 90% agreed that 30 prevent diseases" was "very important" 

or "s0meWfiZIt important" reason tu quit smoking with a slightly larger proportion in the 

overweight group, but no s&tistid dÏfkence. The second reason given was 30 improve 

fbess''. About 88% of the individuais ttiought it was 9 e r y  important" or "somewhat 

miportans". Obese pemple had a slighter d l e r  proportion. For the reasons 30 set a good 

exampie to the fimiif' and 30 Save money", percentages were M a r .  Close to halfof the 

individuils checked off the two reasons were ' t e ry  important" and "sornewhat important". 

TWO-fbiCds of people also checked off 30 dernonstrate seIf-control" as a 'tery important" or 

"somewhat important" reasons to quit smoking On the other han4 over half of the 

respoudeuts agreed that "to be socid" and "to be more attractiven were the Ieast important 

1ie8sons to quit smoking No sipificaut d i f f i c e s  wem obsemed among the weight groups 

m eac& of the ze8sons for qaitting smobg in Table 4.4.4.8. 



Tabk AJAs Corn@son of the Reasom b Quit Smoking among Smokers 
by the Level ofoôesity 

VERY 
IMPûRTANT 

(%) 
To impnwe fihm 

N o d  weight 

SO-T NOT 
IMPORTANT MPûRTANT 

(%) (%) 

Normal weet  33.7 33.3 27.9 5.1 
Ove!nmi&t 32.4 32.9 29.0 5.8 
Obmty 34.5 3 1.0 1 28.6 6.0 

NOT 
SURE 
(%) 

OvcrweigM 61.7 1 28.2 8-7 1 1.5 

60.5 
61.4 

Obesity 1 55.2 1 29.9 

To set a good esample 
to the famiiy 

Normal weight 
ûvenveight 
Obesity 

To save money 

To respect the d h e s  1 1 1 1 

10.3 
33  
5.1 
2.4 

282  
27.8 

4.6 
1.2 
0.4 
2.4 

Obesity 1 71.9 17-4 3.5 

14.6 
16.7 
10-7 

To prevent diseases 80.3 

49.2 
48.4 
51.9 

1.2 

Normal weight 
Qverweight 

ûverweight 
Obesity 

9.6 
10.1 

77.9 
84.5 

26.4 

NormaI weight 
Ovenueight 
Obesity 

To demonstrate 
seIfantro1 

To be more attractive 
Normal weijjht 
Overweiht 
Obesitv 

1.6 
0.7 

50.3 1 30.2 

25.9 
27.1 
25.6 

323 

48.6 
46.9 
47.7 

33.3 

35.0 
34.1 

22,l 

13.2 
13.7 

2.3 

23.3 

24.5 
25.1 
24.2 

28.4 

30.6 
30.6 

To be sociable 
Nomial weight 
Overweight 

2.2 26.0 

1.2 
47.8 

1.1 
1 .O 
2.3 

SS 

50.6 
513 
50.0 

18.8 1 643 1 3.7 

23.5 

4 3  
4.0 
5.9 

31.6 
3 1.8 

16.0 
15.9 
16.0 

17.3 65-0 

25.4 

26.3 

2.9 
3.5 

28.4 
28.9 
28.2 

4.0 
2.9 
4.7 

10.7 1 19.4 1 67.0 
17.4 221 

19.9 

24.7 

55.8 

2.9 

1.2 



4.4.43 Why eodd aot change? 

There was only one qudon adQessing the bamers to chging behavk in the MHHS 

data In 4-62 (Appendk 3), fespodents who fe1t they did riot exercise enough were askeck "do 

any ofthe foIIoWmg misons prevent you h m  doing more exercise or king more active?" 

Fig. 18 Frequency of Bartiers 
Being Yore Active by Weight Groups 

% of those who felt thefr exercise was not enough 
O fO 20 30 40 50 60 70 

1 

I 

i 

lack of facitities 
I 

i 

nobody to exercise with 

1 ~ o r m  aï Weight O Overweig ht P O  besity 

Fig 18 shows thet "lack of inœnîbefi and %ck oftimen were the two major baniers selectcd for 

not doing mort exerck The m k  ofthe M e r s  in each of the t h e  weight groups was almost 

the srmie. However, a sfightly kgex proportion ofobese people tIian normal weight people 

reporteci "12bsddkbiIity" (2 test, P4.000 1) or k k  of intereshg activities" (2 tes?, P4.05) 

as to dohg more exanSe. On the other haacl, more normal people than 

overwet*ght'obese peopie checked off k k  ofthen (2 test, P41D05), "lack of i n c e "  (2 



test, P>O.M) or WVmg no one to exercise wtthm (2 test, EM.05) as the barria to king more 

active. 

4.5 Analysis of Self-Reported Weight, Height and BMI 

Self-reported weight and height were ohined h m  the ùdaview questionnaire. 

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

do you weight (indoor clothing, without shoes)? (4.26) Height was reported in feet and 

hches while weight was reported in pounds. They were later traosformed into meten and 

kilognuns. Conespondingly, BMI was the reported weight in Mogmns divideci by reported 

height in meter square. 

4.5.1 Weight 

Fig. 19 Relaüonship between Reported 

and Measurad Wt for 2187 Subjads 

neiiher 

try to gain wt 

trytohsewt 

Self-reported weigM (kg) 



The association between self-reported body weight end meas& body weight had a 

coneIatii coeScient (r) of 0.920, which was sipnincmî at the 0.01 IeveI. The scatter pIot 

În Fis19 disptays the MS ofthis relationship. It showed h t  most of the dots sbrk to the 

~ imewathsIopcIoseto  1. Thatmeansthatthereporteddaoamatchedthemd 

&ta very welL When the causes of 0~tIiers was invdgated, it was f o d  that persons who 

did not engage in ather fahg or gainhg weight were more often the outliers. (See the bIue 

&ts in Fig. 19). 

Another way to vdidate the seEreported data is to do a paired t-test between reported 

and m d  data Table 4.5.1 shows that the mean of reported body weiat was only 1.12 

kg b m  the meaa of measured weight. However, there was a signincant difference betweea 

the seWreported weight and measured weight with PQ).ûûO 1. 

Table 43.1. The R d t s  of Pahd T-Test for Weight, Height and BMI 

PAIRS MEAN SD N T SIG. 
DIFFERENCE (2 T m )  

Moreover, an investigation of the emr among different segments identifies the origin 

ofthese etrom. Tablt 452  shows a cornparison of nlatiive erzors. ANOVA was employed to 

compare the -tude of enor by age, sex and race. 



Wei* Height and BMI by S q  Age, Ethni~and the LeveI of- 
* - 

4 - 

0-1 
& RACE 

Reportecl data - Measured data 
Nate: a: Par cent discriepancy = x IOCI%, 

Measuted data 
so the "MEAN" in tha table is a percentage with no unit. 

Race 
A b d g i ~ d  
Non-AbOrigi.mil 

* & * : reptesdnt. th& tham was a signilicant vaîues at the 0.05 level by ANOVA* 
denotes only signbnt diiemnœ betwaen two extnme groups. while * denotes 

that the attached value dinered from each of the values in mer two groups. 

WExGFrC 
MEAN[%) N 

The first colmnn of Table 4.52 mdicates that there was a si@cant Merence in 

mean percent dinerence baween gender- The em>r for women was larger thm that for mea. 

Among men, weight was tmderrep~rted on average by 0.82%. Among women, weight was 

mderreported on the average by 1.44%- Altbough the mdts 6rom the ANOVA did not show 

a statistid difkmxt among age grow in both sexes, there was a tendency for average emr 

to incrwse with age in males and to decnase with age in fernales. Another important fatme 

-1.20 2187 
-2.26 111 
-1.10 2076 

1 mGm 
MEAN(%) N 

BM3: 
W(%) N 

4.03 2183 
-2.08' 103 
0.07' 2080 

-0.94 2161 
2.18' 97 
-1.09' 2064 



was that the e m ~  si@cantly mcreased with weighf, The obese group more seri~usIy 

tindeneported th& weight, 

An m o n  of the f8cfOm inQuencing the discrepancy be-n rrporteû and 

m d  weight c M e d  what mors were the determiaants of the relative enor (mean per 

oent dBiere~lce). A mriltipie regtessl9on modei was empioyed to determine this  The outcorne 

was the relative error whiIe explamtory vmCab1es were age, se& me, edwation, 

incorne, maritai status and loss ( m g  to 10% weight or gain weight vs not tcying). 

M y  gemler was found to be the sigdi~~lltt pfedi-t for the relative error of seKreported 

body wei@ (r-square of the mode1 was 0.003, standardized coefficients for sex was 0.056 at 

W.015 IeveL). The muitipIe remon M e r  c o ~ e c i  that reporteci weight for fernaies 

was les accunite than that for males in this study. 

43.2 Height 

Fig 20 (on page 62) shows that the association between selEnported body height and 

measured body height is very stmg The coneIation coefn6icient (r) between them was 

0.918. Scatter dots were dong the Iine with the slop close to 1. The dots in Fig 20 appear 

more spread than Fig I9 b u s e  the change between grids was much d e r  than that of the 

-pbt scatter plot Here again. it was f o d  that most of the data on the edge ofthe Stream 

and outlien were reported by those who did not engage in weight Ioss or weight gain 

actnnties (see bIue dots in Fig. 20)- 

'fne second row m TabIe 4.5.1 provides the resuits ofthe Paired t-test for rep~rted and 

m d  height it showed that the meen nported height was 0.076 cm fiom that of 

measrned height and no stahstahsticaI difference m.373) exkted between the v8fiBbZty of the 

twu measures. It was conciuded that seE-& heigbr fiom the MHHS-Obe data had an 

extremeiy high degee of accunicy and seIf-reportai height was d i d .  



Althorighreportedhei@bthis~wasvali4 itwasnoteporfree. Thesecond 

colunm of Tabie 4-52 indicated that there was a signinmt Merence in mean percent 

diffièrextce of nported height betweai -der, race and age groupst The sigu of relative ann 

changed nOm "- to "+" h g  with age change in both phders This indiates that the emr 

chan@ nom Pnderestimaton to overestimation when age increased Among d e s ,  the 

elderIy were more Wcely to ov- their height whiIe the young duits were more likely to 

understate their height. The mean percent W i n c e  was signincant. Among fernales, the 

aror in both the young and the middle-aged groups was sipnincantly different h m  that in 

eIderty pup. Young and middle-aged womea uxtderestimated theù height whüe elderiy 

women overesfimated theù height This simüar pattern in d e s  and f e d e s  indicated that 

the discnpaacy among age groups might be due to the special paiocts of body deveiopment, 

Fast gmwth in the young and body shrinLiag in the elderiy may have an impact on their 

reporteci height, Finally, the reported heights fiom Aborigiaal people were Iess ammte that 

that fbm aow8bo~pinai people. 



and Measured lit for 2161 Subjects 

A muitivanate aiialysis was m to examhe the determinmts of relative error in self- 

reporteci height. in this liner regression mode1 the mean per cent disfference (relative error) 

was the cEependent variabIe and age, sex, race, ediacation, incane, status md weigût 

Ioss were the independent The d t s  showed that age, sex and race were the 

independent predictors of the relative error h m  seIf-reported height (rqyare of the naal 

modd was 0.078, &mdadid Coefltrcienfs forage, sex and race mre: O. 163 at PQ1.0001, 

0.06 1 at W.006 and -0.208 at P4.0001 level respectiveiy). 

4 s  BodyMassindex 

Seff-reporteci %MI was highIy comlated with meastned BMI with a correlation 

coefficient (r) of 0.86. The xatter plot, Fig 2 1 ., dispiays this ~Iationship. The pattern of F ig  

21 wasalitdedi&renthmFig 19and20. Blrie&s(representmgthosew60<Iidnot 



eqpge in weight change M e s )  looked more spead; however, wben the reported 

BMI was over 30, red dots (representing those who were tryhg to 10% weight) suddenly 

becme sprrad, most ofwbich were on the m b s t h @ d  side. This phenornenon gave an 

immonthatobesepefso~hadatemleacytoreportar.tumlerestimatedBML 

Fig. 21 Relationship between Reported 

BMI and Measured BMI 

The third row in Tab te 4.5.1 shows that reported BMI was signincantly different fiom 

m d  BMI (P.<0.0001) nom tbe Paired t-test. Reported BMI siightiy u n d e h t e d  the 

mie BMI with the mean difference at 0.36 k g / d  and standard deviation at 2.59 k d .  

Reported Weî@ wen si*- imQrcstmiated but reported height was not, thus 

undeneported BMI may be due to underreporteci weîght 

Although the resPlts h m  the Paired t-test demonmami that general u n d e r e s t i m  

BMI was &e to imderestimatad weight in seIf-reported data, Table 4-52 shows that some 

impacts of reporteci height on %ML Lookhg at the Iast coiumn of Table 4.5.2, t was found 



th& the pattern ofrelative eaor BMI was just opposite to that for height The error fbm 

BMI in e1derIy males showed some underestimaton whüe the m r  h m  height showed 

sigaificant overestini~on. SimiIarly, the enor from BMI in elddy f d e s  s h o m d  

overestimatiion while the m r  nOm hei@ showed sipif~cant underestimation. Among the 

Aboriginal subjects it was observed that both their weight and height erron were 

rmdawtuneted, but their BMI erras wexe significantly overestimated This rtsult was stüt 

reasonabie b u s e  the impact of underesthated height might stronger than the impact of 

weight Height is squsred in the BMI formula whüe weight is not. 

The d t s  fiom the muitnrariate anaiysis showed oniy age aad race were the 

independent pndictors of the relative error h m  self-reported BMI in this study (r-square of 

the nnal modei was 0.0 12, standardized coefficients for age and race were: -0.073 at W.00 1 

d 0-078 at W.01 Ievel nspectively). These r d t s  were matched with the r d @  ftom 

die ANOVA in Table 4.5.2. 

4.5.4 impact of Reported BMI on Obesity Categorizatioa 

Cens on the main diagonal of Table 4.5-4 presented obsemtions which were 

cl$ssSed idetttidy by both obsewers. In the MHHS-Obe data, 82.8% ofreported BMIs 

were in the same category as measUrrd BMIs when all of the subjects were divided into 

normal weight, overweight and obesity categories. Ceils trucfer the main diagumi showed the 

overrstimated proportion while ceUs over the main diagorial reprrsented the mderestimated 

proportÏon in these data 1 1-7?6 of reportai BMIs were lower than meanireci BMk, and 6.6% 

of report& BMls were higher than rn-d BMIs. These percentage cornparisons 

demonstrated that o v e d  seff-reported data wete sirongîy correlateci with measUrrd data It 

also exploreci a minor discrrpancy between the two maismes resuiting in some changes in 



the  on ofobesity. Underestimated proportionwas almost bubb the 

overestimated proportÏon 

Cohen's Kappa coe5cient is a better standard statistical measiin ofobserver 

agreement bccanse it excludes the agreement arpected by chance. The overd value of kappa 

gezmüed aOm the MENS-Obe data was 0.734. Accord.  to Joseph L. Fleiss's (1981, p. 

2L8), this nurnber was n e .  an exdent agreement ("dues greater than 0.75 or so may be 

taken to repsent excelent agreement beyond chancew). Further examination of the différeat 

Lappa dues among snbgroups f o d  that kappa clecreased when age went up among d e s ,  

h m  0.741 in young adult males dom to 0.686 in midde aged males, then to 0.664 in the 

elderly males. Différent h m  men, women's kappa values were quite stable. Kappa for 

youug, miMe aged and elderly women were 0.750,0.755 and 0.755 respectively. In 

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

Abon- 0.551 vs 0.742. Thus, it was cuncluded that the impact ofceported BMI on 

obesiry categorhtion was strouger in elderiy males and Aboriginal people. 

Tabk 4.5.4. BMI Category Agreement Assessment for the MHHS-Obe Data 

REPORTED 
BMI 

N o d  Wt 1 803(37.2%) 
t 

MEASITRED BMI 

152 (7.0%) 1 11 (0.5%) 1 966 (44.8%) 
I 1 

Ovemeight 

Obesity 

Total 

Normal Wt 
No, (%) 

a 

Sensitivitv 1 91.196 1 778% 1 77-096 1 1 

71 (3.3%) 

7 (1.8%) 

881 (40.8%) 

Obesity 
No. (%) 

Overwei-ght 
No. (%) 

Total 
No. (%) 

648 (30.0%) 

33 (1.5%) 

91 (42%) 

341 (15.8%) 

Si0  (37.6%) 

381 (17.7%) 

833 (38.6%) 443 (20.5%) 2157 (100%) 



Moze0vert the d . e s  ofreported BMI associateci &the three weïght groaps 

were shown in the Iast row of Table 4.5.4. It was observed that the nomd weight group had 

the hi@estseu&vity, and the seilsitMty ~fse~reported BMI deaead  as the relative 

~ - @ w e s i t  up 

4.6 Comprboa of Agreement and Dbagreemeilt Groaps 

Th third objective of this thesis is to aramine the dBnme on the level of haowleûge 

about risk fkbrs ofheart diseases, seEreported behavior and behavior changes betwecn 

agreement and disagreement gsoups. 

4.6.l Definitions of Agreement and Disagreement Gmup 

"Agreement groups" in this study denotes the individds whose BMI fiom self- 

reporteci weight and height is in the same category as measured BMI when subjects are divided 

mto thne categories based on their BMI. On the cuntrary, wdisagreement groupw denotes the 

hdMduaIs whose BMI fiom ~e~reported weight and height is in a different category than 

measmedBML They can be fd into Iower or higher categories. For example, a person with a 

reportcd BMI of 26 and a mwisurrd BMi of 28 is in agreement group because bot. measures 

malre him fgu into overweight cetegory. However, mottier person whose reported BMI is 28 

and measraed BMI is 30 should be in the dhgement  group b u s e  the reporteci BMI put the 

person uito the ovemight but measured BMI put the person ùito the obesity category. 

The nrill hypothesis for the third re~eafch question is there wiU be no diff- 

between agmxm& and disagreanent Ïn te- of knodedge levd about h m  diseases, 

teported behaviors and hdh-re1ated behaviorzû changes 

4.6.2 KaowIedge m e 1  Andysb 

Results ficm Tabie 4.6.2 indicate that tiiere mis no siwcant d l n i c e  in 



INDEPENDENT VARIABLES 

(1) TSKI as the deperdent variable 

A= sex, race, ed&on, incorne Incorne (0.066) I '-ln I I <"i 

Agteemetit, W, Sex. m. 
education, income 

- -  

J2) BKI as the &pendent variable 
Agreemtm age, SeX, race, O, 165 Agreement (-0.027) 0,205 
edudon, HiCome hcome (0.066) 0,003 

~ h e  r e d  ~ 0 , 0 0 0 I  

MODEL 
IP 

A ~ s e x .  race, W o n ,  mwme h o m e  (0.W) 

O, 173 

N m :  1 - sge (4. I98),  se^ (O. 102). race (-0.348), education (0.2 13); 
2- Pge '0- 198), sur (O. 102). race (-0.348), education (0.21 3); 
3. age (4. I65), sex (0-094), race (-0.238), education (O. 184); 
4 age (-0-166), sex (0.096), race c0.240), education (O. 185); 

4*63 Behaviots and Behaviorrl Change 

Hdth-Relateui Behavion 

!WANDARDUED 
COEFPICIENT (B) 

Fig. 20 shows -the différence between the agreement and disagreamnt groups wss 

smaII in the proportion of smokes, aicohoI-drinkers, people who engaged in exercise and 

weight adjUment Thugh using the Chi-square tesf no signifiant Merence was fomd in 

each of the segments lisbd in Fig 22 Thus, t was conc1udPA h t  no si@cant reIaiiomhiip 

&ed kiween a pasonts h d t h  bebavÏor and the awzueness of body weight and height 

P 
VALUE 

Agreement (-0.007) 
hcome (0.050) 

The rest' 

0.728 
0.023 

< 0.0001 
I 



Hg. 22 Cornparison of HeaHh-Real1.d Behaviot 
between Agreement and Dkagnement Groupr 

Percent 

O 20 40 60 80 100 

SEAOKNG 

Current smokers 

Ever smokers 

Non-smokers 

ALCOHOL-DRNKWG 

Drin k8rs 

EXERClSlNG 

Non-exercise 

Low -1eveI exercise 

Mo6-leve1 exetcise 

Hii h-level exercise 

wffiw 
Trying to bse Wt 

frying to gain Wt 

[=agreement group edlsagreement group 1 

Regardhg the relatioaship behaviord changes (changes before survey and 

intendeci changes) and aw8fetless of body size, no sigdicant association was foumi umig the 

Chi-square test. However, Fig. 23 shows that some minor Merence between the two groups. 

Ammg the items of achial changes in the year @or to the survey, the members m the 

agreement gmup seaned more Wtely to have "improved their eating" and "exercised more" 

than those in disagreement groq. Also, among the items ofthe intended changes in the year 

foIIowÏng the S U I V ~ ~  the same trends were seen. Since both the subject numbers and the 

differences between the two perCent8ges in other items were relativefy smaIl, it was not 

usefultohteqrettherestofthan 



Rg. XI Self.R.porW Behavioil Changea between 
Agreement and Dirigrnement Group. 

%of thosewhomporbâachange 

4.6.4 Barriers and Rersoar of Changes 

Excep for one item in Table 4.6.4, no signincant difference was found between the 

agreement and disagreement p u p s  in other nasons for improving diet, reasons for quitting 

smoking and barriers to do more urercîse. The one item which showed a dst icaI  

difference by Chi-xpre was lack of incentive", as a barria to Qing more exercise. The 

persoris in the agreement p o p  cited this re8~0n more often G e n d y  speakbg, there was not 

much different iu heaIth-rek& behaviod changes between the agreement and disagreement 

groups, 



TabIe 4.64 R d t s  of Perceetage Compain*son Between Agreement and Disagreement 

To improve -ce 1 9.0 1 12.0 

Groups In the Reasons and ~azÏiers of Behaviod changes 

(vecy important category) 

REASONS OR BARRiERS 

FOR THE CHANGES 

1 To improve fitness I 59.4 I 67.4 

AGREEMENT 

GROUP (%) 

DISAGREEMENT 

GROUP (%) 

To prevent diseases 

To set a good example 

, To save money 

To demonsîraîe seif-controi 

To respect the wishes of nonnnokers 

To be social 

To be more attractive 

79.7 

48.1 

Barrien of doing more exercise 

k c k  of time 

1 Lack of fàcilities I 11-7 I 11.5 

84.2 

48.4 

47.5 

32.5 

33.2 

16.0 

14.0 

1 ~adr  of money 

1 Lack of interesting advities 1 15.0 1 15.6 

41.1 

33.7 

32.6 

15.8 

9.5 

25.2 

5.7 I 4.9 

20.8 

1 

Lack of incentive* I 37.1 

* denotes that there was a sipnincmt difference at the 0.05 IeveI by Chi-square test 

29.3 

No one to exercise with 
L 

18.4 I 18.6 



The most commody used mefhod ofknowlodge assûsment in previous studies is the 

otha fkctors of interest The advmtage of this appmach is its simplicity. However, its 

validity aad teiiability are ample specinc and liaMe to change dependhg on sample 

c ~ s t i c s .  An aitemative epproach is to mate a specinc knowledge index by tabdating 

the s u m  for one correct m e r ,  two correct answers and three or more correct answers of one 

@on The p t t e m  ofresponse can k compared between various subgrorips (Health aiid 

WeIfare Caaada, 1993, ~155). Homver, nspond trends are sometimes obscure and difficult 

to mtapret Mkrmethods for ErnowIedge assessment were used in this study. 

The use of TSKI and BKI m this study is an attempt at the development of h d t h  

Iùtowiedge 8SSeSSment They are comprehensive measures covning ahosî aiI of the 

kxtowiedge in the MHHS. They are absoIute vaIues with an interval d e .  They can 

be usec€ for kdividd knowledge assesment, lilre the score in a test Not ody cari they be 

regresslregresslan, they cm a b  ünL knowledgeto other factors such as behaMors to detect their 

assocïah*~~ The resdts h m  the TSKI and BKI analyses show remarkable consistency 

providing support to the vaiicüty ofthe conclusions. 

The TSKI and BKI do bsve severaI defiectsc The TSKI cm Iead to under&rWion 

whereas the BKI can lead tu overestimation to the tnr Ievel ofknowIedge. Fmm Fig  2 and 

Fig 3, B is shown thet o d  the TSKI wsa was Iowa than 50% of the fiill score (16 out of 



50 ph&), wbich gives sa impression that ManitObans' CVD risL howIedge was poof- On 

the other hmd, oved i  the BKI meaa passed 70% of the fùli score (7.5 out of 10 points), 

*ch indicates that ManitObans' CVD risk knowiedge was wt as bad as the TSM mdicated. 

bwever, ifthe focus ofthe adysis is subgroup cornparison, this sysmmic emir is less of a 

concem In my stdy,  the objective is to cornpan knowiedge Ievel among normal weight, 

overweÏght aad obesity groups, so the sdvantages of Usmg TSKI or BKL are outweigh thek -- 
The depth of knowledge about h d t h  is influenceci by many factors, so it is ciifficuit 

to captrire dl of them in one saicIy- Commonly assessed factors include age, sex, ethnicity, 

availeble infofmafiDon, and education level. m e r  fiictors are persollslity* occupation, personal 

mierest, seKreIevmt seff-efficacy and motivation to learn. So using one measun for 

Lriowledge assessment in a study is very hitiq.  The design d a  sunrey mounaire has 

an impact on how health kiowledge is measared. Robed cpestions and unprobed questions 

are wi&Iy oscd and d I y  considered to be dd, but they ceftainiy have diffèrent effects 

on the nsuItn Probed questions are more likely to get optimistic resuits A h ,  how one 

dimiutes tbe number of in each howledge area in tbe questionaaire may affect 

the outcornes. In addition, the risk fktors and processa of many chromc diseases and hedth 

problems an still not compIeteIy understw6 Thus sometimes even health prof&onaIs have 

differnt opinions on the correct luiswcrs for various test questionsC AU of these piobIems can 

bhder the correct 8~3essment of knowledge. 

The accmacy ofheaith knowtedge measmement can be improved by better nwey 

ckip, beüer understandhg ofheaith problems, comprehensive literature rwiew and 

appropriate StatiSticI anatysissis 



SZ K I I O W ~ ~ ~ ~  Levei and Obesity Statrw 

The resub ofthis s t d y  showed that the level of obesity was not an independent 

prrdictor ofCVD rÎsk knowiedge when adjclsfed for age, SQS race, dudon and bumes. 

The ossocieton between obesity statu5 and the awareness of obesity consecpenas 

aIso demoIISfzafeS t h  seIf-reievance might incrase the knowiedge on the risk fmors of 

CVD. Fig 4 shows that nonobese persans are Iess Iikely to mention obesity as a lisL factor 

ofCVD bccause it was not relevant ta them. Some smoking research studies (Gr= G et al., 

1996. pst) rrported that smokers were more aware ofthe conseqgences of smoking. Strecher 

and hiS wUeegiies (1995) fond that smokers were iikely to perceive a heipàtened personai 

risL for hart attacL, cancer, and stroke. However, aawareess of threat does not always lead to 

behaviod changes. Strecher's study on smoking also showeû that smokers tend to perceive a 

hesW risk. but Ménestimated the magnitude of that risk Amotbtr study (Glariz, G et aL, 

1996. p50) showed that increasing the perceived threat sometimes even increased the 

f'requmq of smoking and deaeesed the Wrelihood ofCeSS8fiCon because smoking is often 

linked with stress and emotionai musai- In obesity resemh, the MHHS-Obe data couid be 

furtherandyzed for the relatiomhip between amness  ofobesity consequences and 

behaviod changes among obese ind iv i f i .  One might specuiate thst relemce is 

associated with obesiiy and îis consequences 

53  Heriitb Rehted Bekvion and 0- StatPs 

T k e  were minordEfferences in Mth relatd behaviors amoag the three weight 

pups- The resuits h d t f i a t  ov-ght and obese indMQials were less Iikefyto be 

curent smokers end -ers, and they had Iower rates of exercise. 

Iii smoking the proportÏon of smokers (cinnmt d ever smokcrs together) in the 

thne weight groups were quÎtesimr?ar3 but the overwer*ght and groups had a iower 



pportion ofcinrent smokers and Uicreesed proportion ofthose wéo were %ver smokers". 

This phenanenon might indiate tbat more overweight and obese smokers tbaa no& 

siiotas 6ed quit smoking in the p s t  In terms of the rnost important change in the 

previous year More siirvey, there was no dÏfEereace in smoking cessation among the t h e  

weight groups- Data showed more no& weight people had an intent to quit smoking in the 

year foI[owhgthe survey. There was no diffecence in perceived benefits to quit smoking 

mong the thne weight groups, 

Rwding dcohol consumption, the results showed that slightly fewer obese and 

overweight people than normal weight people weie current drinkers. No association was 

f d  between the amount of dcohol consumed and the Ievei of obesity among drinkers The 

major@ ~fepide~ologicai d e s  suggest absent or weak associations betweai alcohol end 

obesïty in men and mng  mverse 8SSOCi8fions in women (CoIditz, et al., 1991; W ~ ~ ~ S O U ,  

a ai., 1981). However, a a d .  fkom Japan found that dcohol intake is strongly associated 

with WBiSf-tt&ip ratio (WHR), but not associateci with BMI (Sakmi, et al., 1997). 

Aiwho1 is one of the most energydense mamnutients and is very efficiently 

absorbed. It suppresses the oxidation of &t, favors fat storage and cm serve as a precutsor for 

fit synihesis. Mower, the body haP no c a p d y  for alcohol storage in the way that it does 

for nit and protek ui addition, dcohol is a poison for the body and must be detoltined 

Mckly. On the basis of this fongoing knowledge, obesity might be expected to codate 

with aIcohoI consumpti*oa An exphnation for the lacL ofassociation beîween aIcohoI ùüake 

and BMI is thet ethano1 increases metabolic me. Mer explanatiom are that dcohol 

nrppresses the htake ofather foods (Pmrtice, 1995) or people who drïnk more might have 

other lifé style such as king SOCI*~ and active* In addition, dia culture has an impact on 

dxhkhg pattent, The lapanese and Chniese usually dnnk while d g  foods rÏch in prota 



which will potect an individual ficm the &ects of alcohol such as malnufrition or organ 

damage (Patek & Post, 1941). On the othn hanci, drinlMg alcohol wfiile eathg high-fat 

f& or overeahiig m .  prornote obesity. 

With respect@ dietary changes, d t s  k m  tbis study show that slighily more obese 

people reported a denmte change taaa overweight and nomal weight people (see Fig.8). 

Ho-, slightly more normal and overweight people than obese people mentioned 

'"impaved eatipg babit" as their most important change in the year previous to the survey 

(see Fig'l). With respect to the intended changes in eating habit foiIowing the m y ,  there 

was no diffierence among the thne weight pps (Fig. 11). 

Di0etary changes are âifticuit for both no& weight and overweight/obese 

mdividuais because food choice is iargely determineci by food pference. Food preference 

may be determineci by ewirorrmental, cufhnal gendc and senmry variab1es. AU those 

variabIes couid intemct with each other in compIex ways (Rozin, 1984), but how they interact 

is poorIy rmderstood People must choose foods h m  those that are availabIe and affordable. 

Howeveft in a devcfoped and muIticuIW Iike Canada, the faods s e I d  to be 

gram aad sold vary g r d y  among different cdtures. Within a &en cuitme, individual food 

seIection Wds on sociditure systems thaî govem food production, distniution and 

co~lsumption (HamCs, 1985). Preference for fi avor and taste are Ieafned, cuftudy 

detennineâ., and are dependent on the degree of exposuce (Story & Brown, 1987). Since 

making a dietary c b q e  is so h a 4  it may rrquire increased cost, skill, tirne* or e f f i  needed 

for food preparation (Glam, 1986). 

With respect to exCrcise fevel d t s  showed that not ody were obese individuais 

Iess actRre cmentiy (Fig5, Fig.7)* but they also were Iess IikeIy to be more active in the near 

fuhrre (Eg. 11). More okse people Bcpressed th& to chaage than normal weight 



people, but most of them pointed out then change to "Iosing rather than inmashg 

exercise Ievel Vig14). The MHHS database also expiored the barriers to exexeh (Fig.18). it 

Jhowed that more obese people reportecl that 'Wneddisabilityn was one oftbeir major 

baniers than mrnrlit weight and ovdght pnps Slightly more obese uidividuals checked 

off that "iack of interesting activities" as their banier to be more active. It also showed that 

fewrr obese and overweiœght people indicaîed tbat "lack ofthe" as their barrier than normal 

weight peopIe did So where is the probIern? It is suspectai that obese people may not have 

access to aéequate mformation and eE&e exercise programs. Their conditions dso can 

carw than discomfm in exem-se programs. They might not have enough confidence to 

participate m physical activity, might be less IïkeIy to see the exercise h e f i t  and dght 

anticipate an immediate negatiVe e f f i  hm exaise. Behaviod capabiüty and miai 

sqptive nictors ais0 muid keep them away fiom king more d e .  Therefore, fûxther 

studïes are needecf to Iook at the reasons; why obese individuaïs are hard to be motivate to do 

exerciSearad~hatarcdféCtnepfogirams~ 

5.4 hpücations for EL- Promotion 

The most miportant c~ntr i i~or t  ofthis study is the resufts fiom the CM knowledge 

analyses. Firsdy, findings of this study ùidiated that the knowiedge about risk f m r s  of 

heart disesses was not different mong normal weight, overweight and obese Maaitobans. 

There was &O no imowIedge discnpency between agreement and disagreement pups 

regadhg r e p o r t e d - m m  BMI ciiffierence. SsecodIy, CM knowledge among aii three 

weight groups was stiu rniiversally p r .  What does this mean for policy d e n ?  

The findings of this study suggest a popdation based heaIth promotion snategy over 

mgethg a hi&-risk gmp megy- Based on the PrecedeProceed Model, poiicy makers 

neeû to emphaouc hedth pc0mdon and target on alI Won kluduig the person 



( p d k p h g  -fi ictor),nments (reinforcing and enabkg factors) and behaviors, raîher 

thsn to tmget on the pason only using educetion programsgrams In addition, universal heaith 

promotion is a costdcieat stmtqy. It will not ody heIp to prevent obesity and the 

outcomes ofobesity, but also ment many other chronic disesses as weU as iacteese the 

@ty of He. Moreover, it is the one way tu reduce the burden on the Caaadian health care 

systtnr 

The W g s  ofthis study suggest that a bmer undexstanding of obesity and its 

reiatiomhïp with CVD among obese people themseIves, the general public, govemments, and 

heaW pr0resstCo& is stii needed (changing people's dues and attitudes) since the 1evei of 

CVD risk knowledge is low among Manitobans. Mass media, heaIth education programs and 

ccmtinuous medicd edmtion pm8faans should put more effort into stnsging that obesity is a 

chrouïc dÎsease and a serious public h d t h  pmblem, in order to change the population view 

that oôesity is a no& condition or personal &air. Education prognuns n e 4  to highIight 

thet oksity is prevent8bIe for most peuple, Aithou@ the ri& fkctors of obesity an wmplex 

and aitangled, the f k t  is that obesity is an epidemic in North Anierica and is due to 

rmhealthy eating -ce and reduced physicd actrCvity Ievels. Furthemore, many studies 

have demonstrafed that diet change and Ïncreasing Ieisiae t h e  exercise helps to reduce body 

weight aisd p v e n t  other diseases (ME&I998. p47-48). Genetic fàctors caa not expiain ali 

obesiîy cases- 

The fi* ofthis study caiI for dissemineting the i n f i o n  about an urgent need 

fi obesiry wntcd d the threat ofo- outcornes through niass media WhiIe mising 

awareness about obesity i~ Canada. goveraments and hedth professionals shodd begh to 

EsLe to combat obesity immediateIy, Wre the US and othercomtrks in Latin Am- 

(chqgbg pvenmient aiPd h d t h  pviders' b e h a h  fmchanghg emkomnenf~). Canedian 



gcmmmemts should put O- on the list of healtti prioritiés and set goals fm both short 

tenn and long tam. They should sappiy more h d s  for popdation brised hedth promotion 

and Hiao<hice impved  pro^ for h d t h  edudon, prevention, detation and tramna 

Govezlllllent also can stimulate M e r  b a s i ~  epidemiological and cIEnicai resesrch on 

oôedy. h terms of the role ofhealth professis, they shouïd inmase their knowiedge and 

deveIop capabilities in primary care for the htegmted management of obesity. la short, the 

right stratedes for obesity contrd are to prevent obesity arnong normal weight people and 

help overweight people as early as possible. 

Whet sbouid be the focus regadhg population based health promotion? There are 

gendiy  three aspects: changhg social environment, changing physicd envimunent and 

changing policies- Fustly, regadhg change in the broad socf-al enWomnenf stratedes are 

nedeci for both diet and physical Wties. For diet, issue food industry advertising 

guidelnies, encourage govemments to subsidize low-fat / iow-sugar foods and tax hi&-fat / 

higkagar foods, and provide a varieiy of* foods around the seasom. For physical 

activities, there is a need for supportive environments that encourage leisure tiw exercise 

such as waibg, swbmhg, Yoga or Tai-Chi clubs. Special support is needed to imroive less 

active pups such as obese people or the elderly to be more h e .  Lowast public exercise 

 pro^ are especidy important for skül developmem Mso, w e  must encourage the 

entertainnent industry to promote a hedth message- Secondly, consider changing the 

physi& enVnonment, targd diet ami physÏcal EICfiYities. For diet, use simp1e food b i s  in 

sqemdcets aad grocery stores. Suggest tbat restaurants supply heaIthy di& options. 

&sides, encourage the provision ofhdthy f a  food for the public- For physid 8CfiVities, 

city planning is very imprtant to pmote walking and cycling which indudes paths, 

m ~ t ~ c e ,  Kghting @ bus mth bicycle racks, s u h y  d o n  with secure bicycle 



storage, inoaitives to ~ c y c I e  and -ves to cars. mer p i y i C  environmental 

changp are to b d d  more gmxi space I parks, to supply indoor m o n  fsilities for winter 

exemise aed to design buiIdmgs for the encourage the use ofstairs. M y ,  regadhg policy 

dmge, Ït cen target on community arad individual: levels. AU of the social and 

phMd en.nmentd changes need the guarantee of govemnent pior@ and policy 

chmges. Iu sinmnary, when we pIan heaith promotion program ail three aspects above 

shouid be d d e r e d  (B. Reedefs personal communication). 

Whüe thip sbudy supports popdation based h d t h  promotion it does not meen to 

complebh/ exclude h d t h  htewention ammg hi&-risk groups such as chUQeo and 

Abonginai people. However, their fmctions are different, HtCgh-rkk group intervention 

progrmm oould be used to cornplexnent the population healîh jmmotion strategy. 

The nlationship ktween knowIedge and behaviors can be depicted by an analogy. One 

aui c o m p a ~  dissemmeting Lwwlcdge to spreading CCseeds" into the soil. In the Westem World 

mCInAing Canada, &ter maay year of heaIth camp*gns and media advocacy, the public have 

a k d y  achieved a c& Id of knowledge in nutrition and physid activities, and they 

recognk that somethfiig is wrong iu theu diet pattern and sedentary [Ce. While the "seedsn are 

there, why &n7t they sprout, grow and bloom? Now m h e r s  h m  hdth promotion and 

epidemÎoiogy rcallle that educatr*m done will not work well to change hdth  bebaviors. More 

e o r t  on tldemal ftctors is needeci Thst means creahing an approMate environment to pus6 

forward behavioral changes ratbrthen persuading individmk to c h g e  thanseIves 

5.5 aud RcInbüïty of Reported Weight and Eeight 

Tu a k g e  e x t a  the resriIts ofthe VaIidÏty andysis for reportexi weight and height are 

quite consistent with the rrsults h m  the previous studies. First of ail, both seWreported body 

weight aird body éeight was hiw correlated with nieasmed weight and height. 



R values in this sîdy were 0.920 while they w e ~ ~  between 0.822 end 0.979 in 

studies (RowIand, 1990; Stewart, et al, 1982). Next, reported height was more reIiabIe than 

repoxtd werCght with Iower rehtive emns Plats shuiy (1981) fomd uiat the relative arors 

fiomnportedbeightwereI~thanthatfiomnportedweightThisstudyfirrtherwnfirmed 

that not ody q o r h d  ermr in height was much Iess than that in weight, but also that the 

mean of report& eght did not d i f f d a t e  h m  the mean ofmeasured height among 

ManitOban addts (Faiied T-test, M.05). Therefon, reportecl height is a valid measure in 

thiS study. Momver, reporteci we&ht fn>m maies seemed more accurate thsn thaî fiom 

femaIes. Siinilat to PI-, this study showed that -men significaritly uaderestimated theik 

-ght more than men did The average feporting errors (mean per cent) in wumen was 

-1.44% vs -0.82% (minus means understate hae) in men An analysis on absoIute errer for 

seIf-reported wtight and height was wt done in this saidy. However, Stewart and his 

coffeag~es reported the meau Mefetlce between self-reporteci and meesured weight for both 

sexes combined was -0.58 kg mth a 99% confidence intend of -0.75 to 4.4 1, and mean 

differenœ for height was 1.94 cm with a 99% confidence interval of 1-78 to 2.10. In addition, 

body Waght ertors came fiom certain subgroups. This study showed that obese people, 

yomg women and Aborigmal people were more iÏkely to state an underestimateci weight in 

the ninrey. It dso was fomd that age, sg king engaged in weight loss and 

overweiparlobesity s~anis were the ptedictor ofreporthg emr (dative error). Rowland 

(1990) has anaIyzed 1 1284 aged 20-74 y fiom 2d~a t i~na i  Nutrition Examination Survey of 

1979-1980 in the US. His resPfts shawed that mrs in se&eportBd weight increased M y  

with the of overweight, Errors in reported weight were greater in ovefweigh 

f d e s  tban in overweight maIes, race (mes vs blacks), age, and enddigital p r e h c e  

were anciilacy predictor of feportùig enot in weight, 



Thae~dsosomecliscrepanciesbetweenthtpfevio~~scpdiesandthis~. 

Firstiy, the teSuIts in tbis stidy showad that reported height was extremeIy accurate. No 

sippincwit diffaence was found using the Paired T-Test even through the sample size was 

hege Wbereas Stewart's study (1982) reported that the parti0cipgnts comïstentIy 

ovefesfimated theu height Secondy, this &y found that there was a tendency for dative 

emrs in height f h m  slight ovemshdon to sIight und erestimafion when age increased for 

both amongrnales and f d l e s .  Hower, Stewart's study (1982) fomd that height 

overrstimaton beamie -ter with hcreasing age in each sex group. Thirdly, the dative 

emrs of reported height in this study were 200 to16ûû time less than that of a previous shidy 

(Palta, a aL, 1981) with 0.001% vs 1.6% by men and 4.003% vs 0.6% by women. 

The participsnts in this shdy tended corisistently to underesfimate their weight with 

v a y  accmte height, which d e d  in an underestimation oftheù BML Palta's (1981) and 

S t e d s  Stpdies (1982) showed that a consistent underestllnation in weighî and 

-011 Îu height cairsed more Senous mderestimation in BML There are fw 

previ0ous studies on analysis ofcategorization ofobesity level based on BMI. The resuits 

fiom this shdy dernome that seKreported BMI ody has a minor impact on categorizatiion 

ofabesity ievel. The concordant pairs h m  m d  and reporteci BMI were 82.8%, and the 

Kappa analysb report& there was a very good agreement, However, the Kappa d u e  has 

decressed among elserly males and the Aborigmal people. The seIlSifii&y of reportecl BMI 

was Iowef~mong ovemight and obWty rndiviM% 

nie hptication ofthe abave d y s e s  above are: (l) There is a need to Mer anticipate 

the potgdial ares of b k  (2) adon must be usai with the reported data in weight fkom 

cataùi population subgroqs- For e-pfe, young f d e  addts, the Aboripinai and obese 

people. (3) W e  have to realUe t h  the underestmicrtion of weigàt wodd have an impact on 



the obsemd diffèrences m weigkmortality pettan. (4) Categorid V~R-ables based on 

reporteci BM[ wouId become more unreliabIe when repoRed weight andlor height were less 

accurate A m *  to the major m f o ~ * o n  fiom this sbudy, one must keep in mmd those 

areas tfiat coiild d t  Ïn a S ~ ~ C  reportmg emw ia the data Ifposslib1e using messured 

weight and height ta capture the Iwel ofobesity is more reIiable. 

5.6 Study LhitritiO~ 

The Iunitations of this shrdy are: first, the MHHS data are 10 yean 01d. Since the 

MHHS data were d l -  between 1989 and I990, any changes in the prevdence of 

obesity, CVD knowledge level and behavior difference among the thFee weight p u p s  may 

not be the applicable in 2000. Second, heaIth knowledge was measured by unprobed 

c p e s t i ~ ~  which treated mt mentioning a spi f ic  ri& -or about CVD the same as not 

knowing 1 So tb method wdd imde restimate the level of knowiedge mong ManitObans. 

Tbr4  the Mànitoba Heart H d t h  m e y  fwused on CVD, not obesity, thas this study fded 

to examine the IeveI of obesiîy knowtedge among normal weighî, ovenueigbt and obese 

people, Four& for secondsy data analysk, it is difficult ta check back outLiers and explain 

miexpected resdts nich as "why 2% overweigh and 1% obese people stül wanted to gain 

wer*g&t?. Fifü~, binsry measure in edudon, incorne, ethnicity, marital stahis might bias 

originai ci* It mi@ obscure some Unportant trends that caa be shown when more 

categosies are d For example, setting $S0,000 as the cut point for high and Iow level of 

income may Iude the dinérence between those with Iess than $25,000 and over $25,000 

a m i d  M y  Zncome. 'EthnicÏty" only divides subjects Uito ccAborï@" and %on- 

AborighaY, su Ït wüI hide the ciBietence betweea OtherethnicÏty. M y ,  the acc~tacy of 

seE-reported behaviors is a concem. 



5.7 FutpreRelWaFa 

This study raises severd importanî issues that should k addressed in futiire shidies. 

The Euâings sPggest that considetabIe reseruch Qeeds to be done to examine the association 

between obesify relevant knowiedge and behinnors, between mvir~nmmts d behaMcns and 

among diffèrent W t h  behaviors, for understanding the causes and rnechanisms of obesity, 

a d  for grneratmg effectNe süaîegies ui weight contmi. In @cularIy, more cesearch is 

needed to identify the characteristics of individuais who have successfirlly made a change and 

maintained theg weight Ioss over a long period 

A specinc swey should k condiicted on obesity-reiated Imowledge assessment, The 

questi011118ife shoold cover the definition of obesity, potentid ri& factors ofobesity, heaIth 

of obesity and the possicbie treatments of obesity. Many knowiedge 

assesmentsi in prevïous sîudies focused on the knowiedge of CVD, smoking and nutrition 

@eaIth Caaada dé StatktÏCBf Caneda, 1999; HeaIth and WeIfare Canada, 1993). Obesity- 

relatai kmwiedgc assessment is a field that remaias to be explond 

It is desirabk to identifL the most effective ways to promote increased physicaI 

activity and prevent overeating in the general population Physid inactivity and overeating 

are two ciear ~ s k  factors of obesitybesity They happen graduaily in out modeni society and sean 

out of controI. Besides motivating people to be more active and educating them to eat 

bdanced meak, one shodd thuik about more sttategies on the extemai environment 

It wouId be mtaesting to tirrtber explore the interdalionships mong dinerent types 

ofhdth behaviors because one may find out more effective sbrategies to promote mdtiple 

heaIthy behavhs thn,ugh one hdff i  psomotioa program Rese8tch such as the 

folIowhg wdd be asked. Are people who chmged their eating habits more w i h g  to be 

physidy d e ?  Are those who quit snmkùig more IikeIy to engage in weight Ioss? Is there 



-.l s ccmedcmbetween quiaing or redibCingalcob1 wnsumption, quiaing smoking and 

chan& diet? 

Q u d h t k  d e s  are needed to hvestrtgate how some people codd made a 

s u d  c h g e ,  how they wped with the Mering ofthe changes, and how they inte- 

those changes mto tkïr daily $CfnTities to achieve a lifitime weight contn,It. Qu&ative 

rrscarch is aIso needed to examiae why people can not make the changes- What are th& 

qLofbrarn:ezs? Andneeds? Moreover, qyditative studies can help us to d u a t e  how 

& ' i e  a health promotion program is so that we can sum up expe~knce, @ove the 

p f o ~  and ask for more resources. 

Regsrding the m e r  rrsearch on self-reportecl height and weight 8SSeSSmenk thm 

an two suggestions. (1) The National Heart HeaIth Slwey data set is a good resource to do 

research on reported-measmi weight, height and BMI com~~tn*son (2) New methods could 

k lmmpted to do an d y s i s  on reported-rneasured weighf height and BMI comparison. 

May's paper (1994) suggested that log liner Fegression did a better job than Kappa coefficient 

in the auaiysis of observer agreement data Futun cesearchers may want to attempt a Iog linet 

reqpsi~n on ieported.measulred height weight comparisoa 

S S  Co~clttsiaus 

l'hm@ the compIetion of this study, a few major conclusions can be draw as 

fioff OWS, 

Fnst and the most important, this shLdy found that obesity status is not an independerit 

determinant for the level of hedth-relateû knowiedge TJmt means aiat obese p p 1 e  had the 

same lewl of knowIedge on the risk &ors of heart diseases as averweight or normal weight 

peopIe, In aidition, benig a- of thar weight and heigia is not devant with the 1eveI of 



beaW Imrwledge either. The i m p l e m ~ o u  of these fidhgs is that govemments should 

give priority to popwoa based hedth promotion for obesity contrd and preventioa 

~y,this~alsof~dthatobeseaadovefweigbtpeoplewgeIesstikeiyto 

becumiissmoItersaaddmhoI-drinkers.They~lessactivethanrromialwer*@people. 

More o&se and overweight Wvidtds checked off "loshg weightn and "got medical 

treatrnenfs" as thir most importans change in the year Mar to the m e y ,  while more normal 

weight Sidivibls reporteci "were more activen or "improved their eating habitsn. In terms of 

the nrtended changes in the year foflowhg the nwey, reIativeIy more obese people wished to 

take 8Cfi*o& but JtilI they were more Iikely to engage in areight loss" and tess fikely to be 

"more &en than ovenmigh and normai weight people. 

F Ï Ï y ,  the results of this study showed that self-reported weight, height and BMI 

wcrr highly conelated with measured daEa The wrreIation coefficients are 0.920,0.918 and 

0.846 respedveIy. ûverali, 82.8% dBMls chiveci fkom self-reporteci measrire fell into the 

seme obedy ettegories as pcnially measured BML AIthough seKreported weight and height 

arevalid data, weight was f m d  to be undemtimated in some subgroups such as obese 

people, yomg f d e s  and Aboriginai people. The impact of Usmg reported data to categonie 

obmtyisminot. 

Suice the MHHS ssmpIed alI of the non-institutional residents m Manitoba, the 

Wts of this stu& can npresent the gmaaI popuiation in Manitoba area Thus afi the 

nsuh farm this study can k useci in the phnning and impIementation of fiealth prnotiOn 

pro&rams in MaMtoba They dso can server as a basehe for future program 

evIiIuati0ns. 
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Name Value 

QI 1. How do you thinL of high blood pressrin 
can afE& your health? BPHEAL No 

1-5 
412. What~doyouthinlccaa~8usehigh 
b~oodpr~lsine? BPCAUS NO 

1-5 
Q13. Do you thuik that hi& blood pressure is 
re1ated to things people eat or drinl? BPFOOD No 

Q.14 what tbings that people eat and drinlg do 
you th* are related to high blood pressiin? FOODT No 

1-5 
Q19. In the pst 12 months, have you taLen a 
Qinlr of beer, whe, iiquor or c&er alcoholic YRDRINK No 
drink? 

QZZ Are you prrsently @ring to lose weight? LCISEWT I 
423. Which ofthe following are you doing to 
iose weigbsî LOSE\IV No 

1-5 
l Q224, Why wouid you like to lose RSONI ,~  No 

1-7 
Q25. How tall are you without your shoes? smm 2,7% 

I Q26. How much do weight? 

429. As fiir as you heaith is concerned, do you 
th& p u  e8t t00 much, ~ O O  me, of abord the FOODEAT < 1% 
ri@ amount of the fobwing f i ?  1-6 

430. How woulci you rate yom diet compred 
to this tiw last year? DIETCHAG No 

43 1. Conipare to last year, wodd you &y you 
are eating more, l e s  or about the seme of: read =G 1.243% 
theIktandt?nternumberfored hm, 1 4  

knowledge 

knowledge 

behavior 

behavior 

behavior 

others 

others 

others 

behavior 

behavior 

others 



433. Whet Mthp'obLems du ywthbk mi* 
be reW to the amount of fit that people eat? 

434. Do you thinlt that cholestaol is fomd ia: 
~ooc&bloodorboth? 
Q35. How do you thinlr foods which are rich in 

436. How do you thhk that high levek of 
cholesteroI in your b 1 d  can a&ct you 
hdth? 

437. Have you ever had your b 1 d  
behavior 

~43:- do you ta 
lower his/her biood cholesteroi Ievel? 

Q49. At the present tirne do you snoke 
cigames? behavior 

452 Ofthe foliowhg retlsons for giving up 
smoking, which do youthinL are very 
impo- some important, or not important? 

SMOKQR 
1-8 

453. Wouîd you yourself Like to give up 
miobg? 

456, Do you reguiady engage in physical 
exerck diaiag y m  IeiSure tirne? (at Ieast 
once a week in the past two months) 

- 

behavior 

Q62. Do any ofthe following -11s prevent 
you fkom dokg more exerck or king more 
active? 

others 

knowledge 

knowledge 

Q64. Whatdo youthmkan thtmajorcauses 
ofhesrt disease or hemî pmblems 

Q@. What do you thrmc the major causes of a 
stoke? 

479. WeentaîkabouîheaithemiheaIth 
behaviors, what wodd you say in the smgle 
most Unpoaaiit thmg you bave done in the past 
year to miprove your health? 



~80.1stheresnythingyouintendtodoto 
improve yorn health in the next yeaf? 

QSZ What is your date of bith? 

484 What is your occup8tion? 

485. Whst is you cunest maria staais? 

486. What is the highest grade or year of 
M o n  you have competed? 

Q88. How many people M g  m this 
busehoId? 

489. Could you please indiaite h m  the 
foiIowing list the iacane rang for you 
FiouSehoid? 

AborigmaI people 

Measured heigkt 

RACE 



2. (Q.12) Wbat do you thhk can cause hi@ bIood pressme? 

3. (Q.14) W b t  things thet people eet and drinlr, do you thinL an reIated to high blocxi pressure? 

4. (433) What h d t h  probIems do you th& might be relateci to the amount of fat that people eat? 

6. (Q.35) How do you thinn foods which arc rich m cholesterol am affect yoa h d ?  



8 (Q.12) Who do y w  thrmE 0 pemn can & to lowa his I her b I d  cholestemi Ievel? 

9. (Q.64) What & ym mmL arc the major causes of hart disease or heut problems? 

IO. (Q.69) Whit do yoo tbk  arc the rmip canscs ofa stroke? 

Note: *Qocstion 5 d y  has thcc amivers. Choosing =aw or "b" Win get 2 5  points while answerhg 
r ~ i n g b s ~ i o t s f m T S K t  



THE MANITOBA HEART HEALTH PROIE CT 





11. How do you think high blood pressura 
can affect  your heslth? 
00 mot rord l i it ,  but if rup~-t i a  
b @ # E ~ t  thair probe* 

S t  roke 
uibiey trouble 
Meart nttmck/problamn 
Hardcning of  the  a r t e r i sa  
Eyu problmrr 
Hose blead 
neadache 
Dlrxinoss 
Swelling 
Other 
~ o t  sure 

ll~.'UhaL thlngs do you think can cause hlgh 
blood pressure? ' Do a02 mad Mot, but A f  rempondant i r  
barffrat mwn prok, 

$ J  't.8eing ovezweight 
b, Grnoking 
c. k i n g  too rinich 8 a l t  
d, Race OS E t h i c  qroup 
a. Worrying, tensîon, atreas 

yZJ 4 a t i n  fa t ty  Cooda 
g; * ~ r d n g  cotte. 
h. ,he lar hard errercirre 
A. pr-nant 
3, Heredlty {runs i n  fan i ly j  
k. '4r lnkin  too nuch irlcohoi 

Usinp A t h  control p i l l a  
m, +in underwight 
n. I n c a s ,  low enication 
O, Too nuch blood ln systen 
p. 'Gett ing l i t t l e  auerciss 
q. p l d  aga 
r ,  Other 
8 r  NoÉ bUfe 

313, Do you think that hlgh blood pressure 
fis telateci to  thlngo people t a t  or  drink? 

1, ras 
2,  No Oo te Pkb.ta8 915 
a. Mot m u r a  

4 .  Whét th in  8 that  people mat and drink, 
do ptssaure? you thfnk are relateci t o  hlgta blood 

ûo net rord Mit, 

sa l t / sa l ty  sodium looda 

alcohol 
fats 
raturattd fa tu  
cholsstecol 
calorise/eating too much 
additiver/prssurvatlves/food colorlng 
caffaine/coffee 
sugar/#eet food8 
stasch/starchy food8 
pork 
spac i f i c  m a t  otheic than pork 
maats generally 
lcied foodrr/greasy fooda/oily fooôa 
calcium 
rad meat8 
f a s t  food8 
othcs 
not sure 

115. Have you ever besn to ld  by a doctot 
Chat you have diabetes? 

116. How old uere you uben you vers f i r s t  
tohd you had diabatas? 

117. Are you now on any tseatiinnt l o r  your r 
diabtua? 4 
Po & m u  1L.t. 
a. no currenF traatnsnt 
b. inaulln 
c, pills t o  control blood sugar 
d. diet  
e, weight l o i a  
f . other 

!* a:ra * a e 





0. How wouM you r a t e  yow d le t  compired t o  
t h h  tlms Irut yblr? 
lkrd B i i t r  

1* Coinprred Co l a r t  year, would you sry you 
i r e  er t ing  more, lerr or rbout the  
rrw ol t  
Rard l l o t  and mater n P k r  foc -ab î t r  

noce About Les8 Not 
the sure 

60W 

Luan meat, fluh, 1 2 3 B 
poultry (chicken, 
turkey ) 

1 Baked food8 1 2 3  8 
(cookier, riut Cinr, 
cakes, pies) 

1 High-tlbre food8 1 2 3 II 
(cerealr, mg., 
wholegrrin bterd 
frult, Mans, etc,) 

) Sal t  or s i l t y  1 2 3  8 
C O O ~ U  (prettela, 
chi  8, ra l ted  nuls, 
p l c L  lood., 

O ,  HainLy for  medical reasona 
(e.g., on the  d o c t o t ' ~  
advice) 

3, ilainly foc heagth rsaron8 
1e.g.. t o  fue l  f î t t e r  
or t o  aat  nhrilthynLoodr) 

I r  Mafinly fo r  econonic reaaons 
4e.g. a change i n  income) 

1 r w l d  lilu t o  arlr you ROM qmolfla 
quartfour nw, rbout Catr rad uholartmrol. 

' b .  

233, What h s a l t b  picoblem do you t h h k  mlghr - be r e l a t ed  t o  the  arount of Iat Ehat people 
e a t ?  
Do p& riud 1i.t. 

a, ovetwciight/obcrsity 

b, hear t  disease/coronary diaaoee/ 
hea t t  problcms/heart attack 

c, high blooâ cholssterol 

d, hlgh blooâ ptersure 

8. arterloacleroaia/hatdening o f  tha 
ar tsc iae l fa t  build up i n  the 
acter ie8 

f, other 

9. not su re  



- b 
aor r  

Y a 
C U I  
0 0 0  

2- 
rt œ O 



II, Have you avor moksd c i g a r e t t e s ,  clgars, 
or a pipa? 

15, A t  the p r e r s n t  tins d o  you smoke a pipe? 

16. A t  the prsuent  tim do you moka a pipe  
regu la r ly  l u r u r l l y  evs ry  day) o r  
occasionaUy (not s v e r y  d r y ) ?  

1, Rsgular ly 
2,  Occaaionally 

17. A t  t h e  p r e s i n t  fiai do you s m k e  c i g a r a ?  

41, A t  t h e  preuent tiw do you amoke c i g a r a  
r e g u l i r l y  (usua l ly  every day) or 
occaslonal ly {not svery  day) ? 

149. A t  t h r  p reasn t  tins do  you amok8 
c l g a r s t t e s ?  

50, A t  t h e  pte6enE t h e  do  you smoks 
c i g a r e t t e s  r a g u l r r i y  ( u i u a l l y  every day) 
or o c c r s i o n a l l y  {not evsry  d r y ) ?  

1. Regularly 
2. Occaaionally ) Oo te OS2 

51. How many c i g a r e t t a r  do you u s u a l l y  snoke 
p r  dry? 

SI! OC the fol lowlng u p r k i n  which do y W h t  n are Vary 
, somwhat important,  or 

not  important? 
lkrd l i r t  rnd for: ria itr Uttar: 

C )  To set a gOOd eulllpla t o  the f a n 1  

d) TO save noney 

81 Ta demonstrate r e l f - c o n t r o l  

f) To respect t h e  wishea 
o f  non-anokera 

h) To be nore attractive 

153. Would you yourse l f  l i k e  t o  give up 
smoking? 

1. J e a  
2, Ho 
8. NOL surs 





-. 
*\ 

62, Do any OC the following retarona prevent 
you lron dohg more cimerclse or  bolng 
mors active? 
Read Urt ,  

Lsck of t h e  

Lack of trannport 

L ~ c k  of  monoy 

Lack ol  eaa l l  rvai labls  f s c l l i t l e s  
i n  the c o w n l t y  

Mck of lnterestîng o r  relavanl 
ac t iv i t  isr  

Illnamri or d l r r b l l i t y  

hck of incentive 

No one t o  eusruiae with 

kiy othsr rerirronr 

163, Overall, would you ray you wece physically 
more active, about the  same, or  1888 
active than o ths r i  your age? 

1, Wore activa 
2, About the 8m 
3, &a8 active 
O .  Not Eure 

Colunn 
Ho, 

164, mat do you thlnk a r e  the major causa8 
o t  hes r t  d iseare  OF heart problema? 
Do & xoad l i m t ,  

poor d i e t  
o v e m e i g h t  
ortcear f a t  
encess s a l t  
high blood cholesterol  lave1 
food8 with high cholerterol  
excesu s t rera ,  worry or  tension 
overwork o r  fa t igue  
lack o f  exs tc i se  
rnoking 
hersdlty 
high blood preooure/hyportenslon 
artsriosclerori$/hardening of the 

a r t e t i e s  
Othsr 
N O t  8Uxe 

165, Baaad upon what you have bard or  rerd, 
do you bel lsve  that heart diaeaee can 
be prsvented? 

1, Y e s  
2, No 
3 S m t A ~ s  
8, )lot mure 

)66, Have you sve r  had a hsar t  at tack? 
(IC a.crmmry, .rpkla uîmt a boa* 
8 t t m k  i m )  , 

1. m a  
2, No 
8, Not sure 

867. Do you s u f f e r  from any other kind of 
heart diueass? 

f 
1, rem. What i 6  it? 4 
2, No 

368, Are you prssently taking any nadlclne tha t  
your  doctor preacribed for your hoart? 

1, YS8 
2,  No 
8. Not su re  



ri0 e œ ~ ~ f i w f i r m ~ p ~ a  -4 eu m 
w =  te r w 
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16. What Ls the highest qcade or vrlr o f  
oducstlon you have comphted? 

1. No ochaollng 
3 ,  Elonantary (Grade 61 
3, Secondary (Grade 12) 
4 ,  Poat aecondary 
5,  Not mureho reapan#i 

1, Engliah 
2. Ptsnch 
3, Other 
8. Not aura 

i 

08, How mny people Ilva in t h l r  houiehold? 

09, For itatlatical purpoass only, wa need 
to know the fange of your tota l ,  gros8 
household incow l r r t  ysar, Could you 
please indicato $rom the following ISat the 
incoma rangs Cos your household? 
Raab l iet ,  

1, under $12,000 
2. $12,000 t o  $21,999 
3 ,  $25,000 ÉO $19,999 
4 $50,000 to $74,999 
S. $75,000 and over 
8. cespondent rafused to snswer 



222. Are you presently tryfng t o  lose weight, 
w gain might  or neither? 

1. lose weight r o?y 
2. gain weight Go te Q2S 3 

fS-7 
3. nefthet t F + r  . - - 

2% 'L 

123. Which of the fooTlowing are you doing t o  
lose weight? 
naad Itat* 

attending weight control prograïas :: othar 

24. Why would you like to lose weight? 
Do not r u 6  lirt. - 

f a a .  To becorna more attractive (look better) c u6. b. _ TO fmprove general health (feel better) t 
k f c .  To decreaoe the r i sk  o f  h e m  attadc c .. o p  de& To maintain an accepta&le leva1 of i r b100d pressure i - 

e-I- To maintain an acceptable lave1 of 
blood cholesterol e 

* -  ki+f f. TO slow dom the hardening of the 
arteries i 

g.- To decnase the r i s k  of getting 
diabetes 

ho Otber 9 b 
i. Not a r e  i 

'-3 7 3  Q26. Bow mach do pou weigh? (indoor clothing, 
(without rhoes) 

Pounds K9 




