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ABSTRACT

Coronary Hean Disease (CHD) is the most common cause of monality in bath

Canada and the United States. While dietary modification remains the cornerstone of

CHO prevention strategies., it is becoming more and more at risk of being completely

replaced because of the potency of phannacologic therapy. In spite of this, the National

Cholesterol Education Program Adult Treatment Panel II (NCEP ATP Il) unequivocally

advocates an initial trial of dietary modification in bath primary and secondary prevention

prior to the institution of phannacotherapy. Perhaps the rationale for this delay rests in the

inherent. yet unsubstantiated. fear among clinicians that Lifestyle change will be

compromised in the presence of concurrent pharmacotherapy. However, the question of

adherence to diet and exercise interventionsfo//owing the initiation oflipid-/o'wering drug

therapy has seemingly never been addressed scientifically.

It was therefore hypothesized that phannacologically-treated patients with

untreated hypercholesterolemia staned on a program of lifestyle modification would

achieve relatively less reduction in dietary fat intake and body weight., and panicipate less

often in physical activity, if a phannacologic agent was simultaneously prescribed. This

was tested by a protocol in which these and related variables were assessed in panicipants

who thought they were taking a lipid-Iowering Medication at diagnosis., compared to

conventional initial treatrnent of diet and exercise aJone. Fifty-three patients with

untreated hypercholesterolemia were recruited to panicipate in an 18-week prospective

single-blind controlled study. During the first 12 weeks., 26 were randomized to receive a

tablet that they thought was for cholesterol-lowering., but was a placebo. Twenty-seven

matched participants received conventional therapy with no medication. During weeks

12-18, they received either simvastatin 10 mg daily (a standard lipid-lowering drug), or

placebo. Data are presented for the first 12 weeks ooly, as the primary endpoint of the

study was to identify changes occurring in the absence of an active drug. The two groups

sho\\ted no significant differences initially in weigh~ % lean or fat mass, blood pressure,

pulse, lipoprotein profiles (including total cholesterol (TC], triglycerides [TG], HDL-
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cholesterol [HOL-C], LDL-cholesterol [LDL-Cl, total to HDL cholesterol ratio

[TC:HDL-C]), physical activity levels, nutrient intakes, or reported "·stage of change"

classification for fruit and vegetable consumption, lower fat intake, weight loss~ and

exercise. 80th groups improved over time, with significant intervention effects in weight,

blood pressure, pulse~ TC:HDL-C ratio, and intake of dietary and soluble fibers, while

trends were observed for dietary cholesterol and starch. However it is remarkable that the

groups did not differ in response. Based on these results, the hypothesis was disproved.

The important implication of this is that in the type of patient studied~ prescribing a lipid

lowering agent should not adversely affect adherence to the concurrently recommended

lifestyle changes.
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RÉsuMÉ

La maladie coronarienne (MCAS) est la cause la plus fréquente de mortalité au

Canada et aux États-Unis. Bien que l'approche nutritionnelle demeure la pierre angulaire

des stratégies préventives de la MCAS, elle risque de plus en plus d'être ignorée à cause

de la puissance des thérapies phannacologiques. Malgré tout, le National Cholesterol

Education Program Aduit Treatment Panel Il (NCEP ATP Il) recommande, sans

équivoque, un essai initial de modification de la diète dans la prévention primaire et

secondaire de la MCAS, avant l'institution d'un agent pharmacologique. Cette approche

est basée en partie sur une crainte inhérente, bien que non-confinuée, parmi les cliniciens

que tout changement du style de vie suggéré serait compromis par l'introduction

concomitante d'une pharmacothérapie. Pourtant, cette question de l'adhérence aux

interventions de diète et d'exercice lors de l'initiation d'un agent hypolipidémiant n'a

apparemment jamais été étudiée scientifiquement.

L'hypothèse sous-jacente à cette étude est que les patients avec une

hypercholestérolémie non traitée débutant un programme de modification du mode de vie

réaliseront une diminution du poids et des ingestas de gras moindre, et feront moins

d'activités physiques, si une médication est débutée simultanément. Cette hypothèse fut

vérifiée en évaluant ces facteurs et d'autres reliés chez des participants croyant prendre

une médication hypolipidémiante au diagnostic, par rapport à un traitement conventionnel

de diète et exercice seuls. Cinquante-trois patients avec une hypercholestérolémie non

traitée furent recrutés pour participer à une étude prospective controlée à simple insu

d'une durée de 18 semaines. Durant les premières 12 semaines, 26 furent randomisés pour

recevoir un comprimé placebo qu'ils croyaient être un agent hypolipidémiant, les 27

autres panicipants suivirent une approche conventionnelle sans médication, Durant les

semaines 12 à 18, les participants reçurent soit simvastatine 10 mg die (une médication

hypolipidémiante couramment utilisée) ou un placebo. Les données sont présentées pour

les premières 12 semaines seulement, puisque l'objectif principal était de décrire les

changements survenant en l'absence de médication active. Les 2 groupes étaient

semblables au début de l'étude pour le poids corporel, le % de masse maigre ou grasse~ la
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tension artérielle~ le pouls. le profil lipidique (incluant le cholestérol-total [CT], -HDL, 

LDL. les triglycérides, et le rapport CT:C-HDL)~ le niveau d'activité physique. rapport

nutritionnel. et la classification du stade de changement pour la consommation en fruits et

légumes et en graisses alimentaires, la perte de poids, et r exercice. Les deu.x groupes se

sont améliorés durant l'étude, avec des effets significatifs de l'étude sur le poids corporel

total, la tension artérielle, le pouls, le rapport CT:C-HDL, et la consommation en fibres

alimentaires totales et solubles, alors que des tendances furent observées pour le

cholestérol alimentaire et les féculents. Par contre~ aucune différence ne fut notée entre les

2 groupes. L'hypothèse émise se trouve ainsi réfutée. L'implication importante de ce fait

chez ce type de patient est que l'ordonnance d'un agent hypolipidémiant ne devrait pas

compromettre les effons de changements du style de vie.
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1.0 LITERATURE REVIEW

1.1 Introduction

LITERATURE REVIEW

•

•

Clinical trial evidence is continually accumulating to suggest that a more intensive

approach to treatment of such conditions as hypercholesterolemia, diahetes mellitus, and

hypertension may he warranted in future models describing standards of care. By

reducing the rate of complications and the associated costs of managing these

complications, intensive management appears attractive as a means by WhlCh to save

health dollars and in possibly lengthening the number of quality years in a patient's life.

\Vhile intensive management typically implies a multidisciplinary approach to caring for

a patient and their disease. it is aIso associated with the institution of prescribed agents

often multiple medications-at a much earlier point in the disease process. When the

tendency is to place a lot of value on the efficacy of medication in altering disease

progression, how can one he assured that adjunctive measures such as lifestyle change.

advocated as pan of the total management plan for risk factor modification, is not

compromised in the process? Despite similar concems being raised by clinicians l and

regulators2
, it would appear that no studies, to the best of our knowledge, have ever

addressed this important and timely issue.

The following comprises a detailed review of the literature on

hypercholesterolemia and coronary heart disease (CHD) with respect to ils

characterization and management, and to potential behavioral issues relating to

medieation and lifestyle change. Topies addressed include: epidemiology, risk factors, the

National Cholesterol Education Program (NCEP), the Report of the Canadian Working

Group, diagnosis and screening, primary prevention, secondary prevention, dietary

intervention, physicaJ activity promotion, drug therapy, physician prescribing behaviors,

patient adherence behaviors, lifestyle promotion in the presence of drug therapy, and the

Stages of Change model.

The intent of this review is to better acquaint the reader with the relevant

background issues, which served as the basis for the rationaJe of this study. Following a



complete review of this manuscript, an assessment of the present study with regard to its

contribution to the current body of knowledge in medication-taking and lifestyle behavior

can then be made.
•

Chapter 1 LITERATURE REVIEW

•

•

1.1.2 Epidemiology ofCoronary Heart Disease (CHD)

Coronary heart disease (CHD) is a leading cause of mortality in North America,

resulting in 500,000 deaths per year in the United States, and costing Arnericans between

50-100 billion dollars annually to treae. It is both the number one cause of death in

Canada"' and the V.S. S
6. and figures prominently worldwide' . In Canada" two thirds of the

population are at risk for CHD because they smoke or have high blood pressure increased

serum cholesterol. or a combination of these risk factors8
•

1.1.3 Pathophysiology ofenD

Normally. blood flows uoimpeded through the coronary vasculature. However,

with alterations in the pattern of tlow (i.e. through bifurcations), repeated shear forces

amplified by the presence of hypertension. may lead to chronic physiological endothelial

injury. In addition to hypertension, chemical or biochemical toxins from

hypercholesterolemia, diabetes, or smoking, vasoactive, immunologie, or infective factors

may aIso predispose the vasculature to endothelial injury. Endothelial dysfunction then

allows the pathologie ingress of circulating lipoproteins, particularly LOL by vinue of

their apolipoprotein B, into the intimai space. These lipoproteins then undergo oxidation,

which triggers both an immunologie response in attracting circuJating monocytes, and a

local tissue response in the secretion of a chemotactic substance from the endotheliunl.

The latter secretion facilitates adherence of monocytes to the endotbelium and their

subsequent penetration into the intimaI layer. Once inside the intimaI space, phagocytosis

of oxidized LOL ensues by the monocytes having now been transfonned into

macrophages. Oespite persistent phagocytosis, new LOL continues to penetrate the intima

unabated. This results in the eventual saturation and expansion of macrophage ceUs with

2



eholesteryl ester~ and their subsequent transformation ioto a foam eell. Eventually these

foam eells burs~ leaving a residual lipid-rich core, or a fatty streak~ in the intimai space.

Smooth muscle ceUs from the elastic lamina migrate into the intimai space, and become

trapped in the lipid core or atheroma along with collagen and other fibrous material. This

reorganization then leads to the fonnation of an atheromatous plaque. whose presence

may he discerned intraluminally as a reduction in effective lumen diameter thereby

ereating an impedance to tlow.

The vulnerability of plaques to rupture is dependent upon the relative amounts of

lipid to fibrous material. The greater the lipid content, the more unstable the plaque. and

thus. the more prone the plaque is to injury. Rupture may occur as a consequence of two

independent processes: 1) passive or mechanical versus 2) active or enzymatic disruption.

Passive disruption takes place via mechanical forces. and is dependent upon the

vulnerability of the fibrous cap (e.g. thickness. relative foam cell content), while active

disruption involves destabilization by enzymatic degradation (e.g. plasminogen activators.

matrix metalloproteinases). Regardless of the mechanism for plaque disruption. the

occurrence of an intralesional fissure heralds the critical thrombotic event. exposing the

procoagulant lipid core. and triggering an immunologie response. The infiltration of

platelet cells to repare the injured tissue results in the fonnation of a thrombus. Both the

size of the fissure and the relative occlusion of the coronary lumen to blood tlow

influence the extent to which myocardial perfusion is compromised.

Transient myocardial ischemia or chronic stable angina may occur where

thrombus formation can lead to reduced oxygenation as a result of decreased perfusion.

However. when the coronary lumen is rendered no longer patent due to the relative size of

the thrombus, complete anoxia can occur, resulting in acute coronary syndromes such as

unstable angina. acute myocardial infarction. or sudden death.

Controlled experiments examining plaque composition by tissue factor (TF)

staining have demonstrated that the greatest thrombogenic potential arises from the lipid

core, rich in cholesteryl ester. Therefore, in reducing the concentration of cholesteryl

ester, the risk of plaque rupture May then he significantly attenuated. This is, in fact, the

proposed mechanism by which cholesterol-Iowering Medications are believed to lower the

•

•

•

Chapter 1 LITERATURE REVIEW
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risk of progression to coronary artery disease~ rather than through sorne panicular

property of the agents, themselves. It follows that non-pharmacologie interventions, such

as improving diet and exercise habits, whieh elicit similar reduetions in eholesterollevels,

May afford similar proteetion9
10.

•
Chapter 1 LITERATURE REVIEW

•

•

1.1.4 Relationsbip between Cholesterol and the Development ofCHD

Il has been weil established that the greater the elevation in serum cholesterol

levels. and partieularly LDL-C II
, the greater the associated risk of progression to CHD12

•

Likewise. by lowering serum cholesterol, the associated risk of CHD and CHD-related

monality are reducedl3
14 IS. In faet~ studies have sho\\tn that for every 1% reduction in

total cholesterol. there is an associated 2°,10 reduction in the risk of CHDI6
•

1.1.5 Traditiona. Risk Factors for tbe DevelopmeDt ofCHD

Development of CHD is associated \\ith Many non-modifiable non-lipid risk factors such

as increasing age, male gender. or family bistory of premature cardiovascular death.

However, the majority of CHO risk factors are considered modifiable (Table 1)3. They

include hypertension (2X risk)17~ current smoking status (2-3X risk)\ diabetes mellitus

(2X risk)'8. and low HDL cholesterol (2X risk)19. Sedentary lifestyles (2X riskio, and

obesity (1.S-2X risk)11 are not recognized as major independent risk factors by the NCEP

ATP II 21 11. Thus, based on these observations, the integra! role of lifestyle modification

in the initial management of hypercholesterolemia becomes apparent.

4
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Table 1: Risk Factors Associated with Coronary Heart Disease3

LITERATURE REVIEW

POSITIVEt
, NON-MODIFIABLE

Age: Male?45 years
Female>55 years or premature
.\{enopause without estrogen
Replacement therapy

Family bistory of premature CH»
(definite AlI. or sudden death before JJ

years in father or other male 1st-degree
relative or before 6j years in mother or
otherfemale Jst·degree relative)

POSITIVE', MODIFIABLE
Current cigarette smoking

Hypertension (? /40190 mm Hg or on
antih}pertensive drugs)

Low HDL cbolesterol « 0.9 mmollL)

Diabetes mellitus

NEGATIVE;, MODIFIABLE

Higb HDL cholesterol f? 1.6 mmo/IL)

•

•

ô These include risk factors other than elevated total or LDL cholesterol.
t Positive =a direct relationship hetween the risk factor and development ofCHD
; Negative = an inverse relationship between the risk factor and development ofCHD

1.1.6 Non-Traditional Risk Factors for the Development of enD

While it is weil established that high levels of LDL-C and low levels of HDL-C

independently raise CHD risk, specifie apolipoproteins have also been linked to CHD.

Four apolipoproteins will he discussed: Apolipoprotein Al (Apo AI)~ Apolipoprotein B

100 (Apo B), Lipoprotein(a) or Lp(a), and Apolipoprotein E (Apo E) genotype. Since

other emerging biologie risk factors currently under study13, such as fibrinogen. C·

reactive protein, and homocysteine were not investigated at ail in the present study, they

will not he discussed, and as such, are only mentioned here for the sake of completeness.

Furthermore, because guidelines have yel to address the aforementioned in dyslipidemia

treatment recommendations, resuJts in this paPer will largely focus on the changes

occurring in total cholesterol (TC), triglycerides, HDL-C, LDL-C, and TC:HDL-C ratio.
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Chapter 1

1.1.6.1 Apolipoprotein Al

LITERATURE REVIEW

•

•

Apo Al is the main surface protein of HDL lipoproteins~ and is also found in

chylomicrons. Apo A 1 concentrations can he correlated with the number of HDL particles

in circulation. It is synthesized in both liver and small intestine~ and is incorporated into

nascent HDL3 following recycling from remnant chylomicrons. Primarily involved in the

exchange of cholesterol ester in the reverse cholesterol transport system~ Apo Al is

considered antiatherogenic like HDL-c2~ 25.

1.1.6.2 Apolipoprotein 8

Apo B is a constituent protein located speeifically on the surface coat of

atherogenic VLDL, (DL, and LDL particles. Apo B concentrations relate mainly to the

number of LDL particles in circulation. Whereas Apo Al can he transferred from particle

to particle (i.e. chylomicrons to HDL), Apo B remains fixed on the Iipoprotein. Uniquely

synthesized by the liver, this apoprotein acts as the specifie ligand with hepatie receptors

for LDL-C uptake. Both excess circulating LDL-C and Apo B are eonsidered risk factors

for CHD. During peroxidative processes affecting the LDL particle, Apo B can become

modified, resulting in ectopie LDL deposition in the vascular endothelium. Consequently,

this can lead to an immune response and subsequent cellular overload of cholesterol,

ulùmately giving rise to the formation of an atherosclerotie plaque24
25.

1.1.6.3 Lipoprotein <a)

Lp(a) is a protein formed by the disulfide linkage of the apo{a), a protein found

only on subpopulations of LDL, to Apo B. Levels of Lp(a) are largely genetically

determined, and thus, its concentration in the circulation is subject to great variation.

While high levels of Lp(a) are considered a risk factor for CHO in caucasian populations,

they are not considered atherogenic among blacks26
• Furthennore~ the atherogenicity of

Lp(a) May he rnediated in part by high levels of LDL-C. Sorne studies have found that

high levels of Lp(a) are only associated with a high CHO risk in the presence of
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hypercholesterolemic levels of LDL·C. Due to the significant sequence homology shared

with plasminogen, it is postulated that Lp(a)'s atherogenicity may arise from ilS

interference with the fibrinolytic pathway. In addition~ it is hypothesized thal when

present on LDL particles, Lp(a) may impair LDL-C uptake by receptors24
27 28.

•
Chapter 1 LITERATURE REVIEW

•

•

1.1.6.4 Apolipoprotein E

Apo E, like Apo A 1 and B. is synthesized in the liver. Il is located on all

lipoproteins except LDL. However, unlike Apo B, it is not found on LDL particles.

Genetically determined~ isoforms of Apo E polymorphisms ascribe to 6 phenotypes: E2.2~

E3.2: E4.2: E3.3: E4.3; and E4.4. Apo E3 is considered the normal population variant. in

which there are no perturbations in LDL and VLDL metabolism2
". The expression of a

panicular phenotype therefore influences, to sorne extent, the way in which the body

handles cholesteryl ester. For example. a1leles such as E2, may he associated ",ith

excessive LDL-C levels. Notwithstanding variations in metabolic handling. specifie

phenotypes May also modulate the responses to diets, such as interventional diets

prescribed to hyperlipidemic patients. From the three phenotypes--E3,3; E3.4; E4.4

investigated in a study by Sarkkinen et a1.29
, E4,4 was found to he the most responsive in

terms of serum cholesterol to changes in dier" 29 JO.

1.2 Management of Hypercholesterolemias

Management of hypercholesterolemia is discussed with emphasis placed on

clinical as opposed to population-based recommendations. Topics addressed include: the

(American) National Cholesterol Education Program (NCEP), diagnosis and screening

guidelines, primary and secondary prevention strategies.

Since the Report of the (Canadian) Working Group on Hypercholesterolemias and

Other Dyslipidemias23 has now been released, il is reviewed separately at the end of this

section. Moreover, since the American recommendations constituted the most complete
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set of guidelines available at the time this study was initiated, treatment and eligibility

criteria were therefore based upon these NCEP practice recommendations.•
Chapter 1 LITERATURE REVIEW

•

•

1.2.1 The National Cholesterol Education Program

The National Cholesterol Education Program (NCEP) was initiated in 198531 in an

effon to reduce the population mean serum cholesterol level through health promotion

strategies and to identify and treat those people al increased risk for CHD in the United

States21
• Two Adult Treatment Panel (ATP) reports-ATP 1and ATP II-have since been

released providing guidelines for the detection, evaluation and treatment of

hypercholesterolemia in adults2
1.32 It should he noted that Canada was quick to follow the

American lead, establishing guidelines from the report of the Canadian Consensus

Conference on Cholesterol (CCCC) in 198833
•

1.2.2 Diagnosis and Screening

It is recommended that ail people over the age of 20 years be screened regularly

for total cholesterol every 5 years. HDL·cholesterol should also he measured, resources

permining. In primary prevention, further need to undergo a lipoprotein analysis will he

based on the results of the non·fasting total and HDL serum cholesterol, as weil as the

presence of CHD risk factors. In those with established CHO, intensity of intervention

will he determined based on LOL-cholesterol obtained by fasting Iipoprotein analysis

(Table 2). Elevated LDL-cholesterol is recognized as the most atherogenic Iipid moiety.

115 concentration in the serum is highly correlated with that of total cholesterol, which

provides the rationale for initial screening of total cholesterol, as weil as for its use as a

surrogate for treatment efficacyll .

8



•
Chapter 1

Table 2: Summary ofNCEP ATP Il Recommendations3
•

LITERATURE REVIEW

•

•

OOA TREATWITH TREATWITH

LIPOPROTEIN DIET ALONE IF DIET & DRUGS IF

PROFILE IF LDL-C (mmollL) LDL-C (mmollL)

TOTAL-C (mmollL)

:s 1 risk factor

> 6.2 4.1 - 4.9 > 4.9 (Goal 4.1 )

~ 2 risk factors

> 5.2 3.4 - 4.1 > 4.1 (Goal 3.0)

Secondary

prevention >0 2.5 - 3.0 > 3.0 (Goal 2.5)

IfHDL-C < 1

[fTG > 2.3 SPECIFIC INTERVENTIONS
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1.2.3 Treatment Classification

LITERATURE REVIEW

•

•

Treatment classification of patients with hypercholesterolemia is based upon the

absence (primary) or presence (secondary) of coronary heart disease, or other

atherosclerotic disease such as peripheral arterial disease or symptomatic carotid anery

diseaseJ
•

1.2.3.1 Primary Prevention

Patients without CHD, whose serum total cholesterol cao he characterized as

either desirable or borderline-high « 5.2 mmollL or 5.2-6.2 mmollL. respectively)

undergo a subsequent lipoprotein analysis if there exist two or more CHD risk factors. or

if serum HDL-cholesterol is already known to he < 0.9 mmollL. By comparison, patients

who initially present with high (> 6.2 mmollL) serum total cholesterol necessarily

proceed to a fasting lipoprotein analysis, regardless of HDL-e or presence of risk factors .

The decision to initiate lipid-Iowering diet therapy is then based on the results of

the LDL-C from the fasting lipoprotein analysis. Those patients who emerge with cither

an LDL-C between 3.4 - 4.1 mmollL accompaoied by two or more risk factors or with an

LDL-C ~ 4.1 mmollL are candidates for an initial trial ofdiet therapy3.

1.2.3.2 Secoodary Prevention

In the presence of established CHD, a fasting lipoprotein analysis is perfonned,

independent of any initial total cholesterol level determined by screening, for the purpose

of estimating the LDL-cholesterol level. The analysis is perfonned twice over an 8-week

period, and an average value is calculated. If the LDL-cholesterol is > 2.6 mmoUL, funher

evaluation ensues including clinical work-up, investigating for secondary causes and

dyslipidemia classification. Intensity of treatment, in teons of dietary restriction and

addition of drug therapy, is then based on these findingsJ
• The thresholds for intervention

are generally set at lower levels; severa! interventions have been shown effective, but are

beyond the scope ofthis review.
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1.2.3.3 Report of the (CaDadiaD) WorkiDg Group

LITERATURE REVIEW

•

•

On May 16Ù\, 2000, the long-awaited (Canadian) Report ofthe Working Group on

Hypercholestero/emia and Other Dys/ipidemias was published in the Canadian Medical

Association Journaf3. These new guidelines are more intensive with respect to treatment

intervention than both their Canadian33
J-& and American21

J:! predecessors. Moreover, they

highlight the importance of ethnicity and family history in addition to other biochemical

markers-such as Lp(a), homocysteine, fibrinogen, and C-reactive protein levels-as

emerging non-traditional CHD surrogates in the overall risk assessment of

hypercholesterolemic patients.

1.2.3.3.1 Distinct Features of the CaDadian Reporfl

Four notable changes distinguish this set of recommendations from its

forerunners. First is the apparent relegation of lifestyle modification to adjunctive therapy,

in contrast to its previous role as the ··comerstone" of treatment. Second, more emphasis

is placed on the full lipoprotein profile-in panicular, LDL-cholesterol, triglycerides and

Total:HOL-cholesterol ratio--as opposed to the previous focus on controlling LDL

cholesterol alone. Third is the contribution of gender to CHD risk, since wornen have a

lo\ver risk of CHO relative to men of the same age. Fourth is the intensity of treatment,

which is guided by progression through an algorithrn, based on data from the

Framingham Hean Study for calculating a patient's 10-year risk of experiencing a CHD

event (Appendix E.2.1).

1.2.3.3.2 Use orthe Framingham Risk AssessmeDt Algoritbm%J

In this risk algorithm, five factors are considered: age, total cholesterol, HDL

cholesterol, systolic blood pressure, and smoking status. Categories are grouped (Le. age.

total cholesterol, HDL-C, systolic blood pressure, and smoking status) and stratified

according to a range of values (i.e. age: 55-59) for both males and females. Based on

Il



patient data obtained, points are assigned for each category, which May increase or

decrease in accordance with the component's relationship to CHO risk. For example, a

rising systolic blood pressure (i.e. SBP of 146 mm Hg) is positively correlated with CHD

risk. thus the points assigned will rise in concert (i.e. 2 points for a male and 2 points for a

tèmale). Conversely, a high HDL-cholesterol (i.e. HDL-C of 1.62 mmol/L) is negatively

correlated with CHD risk. and therefore points will decline as a consequence (i.e. -2

points for a male and -3 points for a female).

Once all five components have been evaluated. the number of points from each

category is summed, and a total score is achieved. This final score is then interpreted as

an overall lO-year risk of CHO expressed as a percent. Based on this absolute risk (%), a

corresponding risk category is determined: Low «100/0 risk), Moderate (10-20% risk),

High (20-30% risk), and Very High (>30% risk). Each risk category is accompanied by

recommended target lipid values for LDL-cholesterol, triglycerides. and ratio lowering.

(Appendix E2.2). For the '''High'' and "Very High" risk categories. drug therapy is now

recommended as primaT)'· treatment al diagnosis. As patients with diabetes are at an

especially high risk for CHD. they are classified as such, and thus drug therapy is initiated

at once in all those in whom lipid concentrations are in excess of or'Very High" target

values.

•

•

Chapter 1 LITERATURE REVIEW

•

While these guidelines represent an improvement over previous recommendations.

clinicians are cautioned that the algorithm must not he used in guiding treatment decisions

in familial dyslipidemias. Furthennore, the algorithm is not valid in patients whose age

lies outside the defined boundaries (i.e. <30 years or >74 years).

1.2.3.3.3 Role of Pbarmacotberapy

The conspicuously greater role of pharmacotherapy in cholesterol management

has been attributed to the rising success of the 3-hydroxy-3-methylglutaryl coenzyme A

(HMG-CoA) reductase inhibitors or statins in reducing morbidity and monality in both

primary and secondary prevention trials23
3S 36 31 38 39. Furthermore, the issue of cost-

effectiveness or containment within a constrained healthcare system lends further support
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to the wider use of these potent lipid-Iowering agents in treating hyperlipidemia. Similar

costs have been observed between non-pharmacologie (Le. dietitian and monitoring)

versus pharmacologie (i.e. drug therapy and monitoring) therapies in treating certain risk

categories of patients. As this author ack.nowledged~ unlike the statins, dietary

intervention has yet to be shown to reduce all-eause monality among patients with

hypercholesterolemia3s
• In addition, the lipid-Iowering in resPOnse to the statins is

relatively predictable in contrast to the variability of response known to occur in patients

treated by diet alone35 ~o .

•
Chapter 1 LITERATURE REVIEW

•

•

1.2.4 Dietary Intervention

Dietary intervention in the context of hypercholesterolemia management is

highlighted, prefaced by a review of the relationships between specifie dietary fats and

cholesterol in contributing to the development ofCHO.

1.2.4.1 Relationship betlVeen CHD, Dietary Fats, and Cholesterol

Dietary fat is composed of triglycerides containing saturated (SFA) and

unsaturated (UFA) fany acids. It is the fonner, by virtue of raising LDL-C by reducing

receptor-mediated clearance~ which has been most often and consistently associated \\ith

CHD mortality. The most common saturated fany acids (SFA) found in the diet include

lauric (12:0). myristic (14:0), palmitic (16:0), and stearic (18:0) acids. While stearic acid

may be considered as having no effect on lipids (i.e. lipid-neutral), the other three SfA's

produce elevations in LDL-C \\'ith myristic generally regarded as the most atherogenic. In

contrast, unsaturated fany acids do not produce elevations in LDL·C. When substituted

for SFA' s, polyunsaturated fany acids (PUFA) elicit reductions in LDL-C, whereas

monounsaturated fatty acids (MUFA) have no effect or are mildly hypocholesterolemic.

However~ partially hydrogenated, trons unsaturated fany acids, such as elaidic acid

(18:1n9trans), are recognized to he highly atherogenic, resulting in both increased levels

of LDL-C and reduced levels of HDL-C. Finally, excessive dietary cholesterol, like SfA,
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has aIso heen found to impair LDL-C removal, thereby resulting in increased circulating

LOL-C concentrations, and subsequently increasing the risk for CHOou
-1243-1-1.•

Chapter 1 LITERATURE REVIEW

•

•

1.2.4.2 American Heart Association (ARA) Step 1 and II Diets

Dietary therapy constitutes the comerstone of any lipid-lowering treatment plan in

both primary and secondary prevention of CHD. The initial diet to he prescribed is either

an American Hean Association (AHA) Step 1 or Step II diet (Table 3), depending on

baseline dietary intakes, the clinical status and severity of the hypercholesterolemia, and

the magnitude of reduction in serum cholesterol desired. Based on the individual' s

pretreatment dietary fat intake as well as the level of commitment to change. a 250/0

reduction in total cholesterollevel cao he obtained through dietary modification a1one11 .as.

However. individual responses are known to he highly subject to variation.&s.

Table 3: Comparison of AHA Step 1and Il Lipid-Lowering Diets21

llil"ta n rom pont'n t \14 \ "-.tt:p 1 1)1l'l \ Il \ '-lt:p II DIt'(

Total fat < 300/0 of total energy

Saturated fat < tO°A. of total energy < 7°A. of total energy

Polyunsaturated fat ~ 10% of total energy

Monounsaturated fat 10-15% of total energy

Carbohydrate 50-60% of total energy

Protein 10-20% of total energy

Cholesterol < 300 mg per day < 200 mg per day

Total energy To achieve and maintain desirable body weight
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1.2.4.2.1 Efficacy of ARA Step 1 Diet

LITERATURE REVIEW

•

•

The AHA Step 1 diet consists of the following recommendations: lowering total

tàt intake to <30% of total calories~ saturated fat to <10% of total calories, and dietary

cholesterol to < 300mglday. (Table 3) According to 1996 AHA Conference Proceedings~

the AHA Step 1 diet cao generally he credited with accomplishing reductions in LDL

cholesterol ofabout 7-90/045 . A more recent meta-analysis by Yu-Poth et al."6 corroborates

this dietary response. Dietary recommendations advocated in the Step 1 diet are similar in

concept to those of the current public health guidelines in both Canada47 and the U.S."8 for

disease prevention in the general population.

1.2.4.2.2 Efficacy of ARA Step Il Diet

The AHA Step Il diet consists of the slightly more intensive recommendations for

limiting saturated fat and cholesterol intakes: saturated fat to <70/0 of total calories. and

dietary cholesterol to < 200mglday. (Table 3) According to 1996 AHA Conference

Proceedings, the AHA Step Il diet can generally he credited with accomplishing

reductions in LDL-cholesterol of about 10_20%45. The recent meta-analysis by Yu-Poth

et al.-l6 also corroborates this dietary response.

1.2.5 Physical Activity

A sedentary lifestyle. defined as no reported physical activity49, is associated \\ith

a t\\'ofold increase in the risk for CH020
• Regular exercise, depending on intensity and

duration. can produce favorable alterations in lipid profiles, thereby helping to modify

CHD riskso
• However a staggering 40% of Canadians and Americans can he considered

inactives1
• Recognizing the importance of exercise in the prevention of CHO, the NCEP

has subsequently included the participation of regular physical activity as a necessary

constituent along with dietary intervention in its Second Reporf1
•

Although still controversial, increasing physical activity may he useful in reducing

visceral depositions of adipose tissue, which concentrate around the abdominal regionS2
•
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Such fat distribution has been associated with an increased risk of coronary hean

disease31
• The mechanism by which visceral adiposity may favor the development of

CHD could relate to changes in lipoprotein metabolism~ including the associated rises in

bath LDL-cholesterol and triglycerides, and lowered HDL-cholesterols3
• Weight-Ioss

initiatives in patients at risk for coronary sequelae are therefore geared at reducing total

body weight as a means of achieving reductions in central adiposity. In further support of

exercise. enhanced tissue oxygenation~ reduced myocardial oxygen demand~ improved

cardiac function, and greater stability versus conduction disturbances may aIso contribute

to the cardioprotective effect of exercise in addition to promoting healthier lipid profiles

and weight status5~ 55.

It is important to note that no lasting cardioprotection is afforded from sporadic

engagement in physical activity. In a study by Paffenberger et al.56 of Harvard alumni

males.. it was found that ex-varsity athletes who became inactive with age also became

susceptible to the highest level of risk for CHD. By contrast~ those alumni who had been

pre\l;ously inactive in university.. but who later became active with age had levels of CHD

risk as low as ex-varsity alumni who continued ta he active with age. For clinicians. the

evidence for cardioprotection resulting from increased physical activity ~ panicularly if

only initiated later in life by previously sedentary people is imponant inÏonnation to bear

in mind when discussing lifestyle modification \\ith hypercholesterolemic patients.

Thus. for health promotion.. the American College of Sports Medicine (ACS~1)

recommends that physical activity be performed at least 3 days per week for 20-60

minutes at a time. The activity should he of an aerobic nature~ exercising large muscle

groups.. and approximating an intensity of 60-900;Q of maximal heart rate. However~ it

should he noted that the type of activity recomnlended requires special individualization

for those patients with cardiovascular compromise or risk factors57
•

Canada 's Physical Activity Guides8
, was released in the fall of 1998 as part of a

joint initiative hem-een Health Canada and the Canadian Society for Exercise Physiology

ta promote regular physical activity among Canadians. Like Canada 's Food Guides9, the

Physical Activity Guide is presented as a rainbow, where the outermost arcs denote

activities that should he performed most frequently~ while the innermost arc represents

•

•

•

Chapter 1 LITERATURE REVlEW

16



activities to limit in frequency. Three types of activities are promoted: 1) Endurance-type~

which should he practised 4-7 times per week, 2) Flexibility-type, which should also be

practised 4-7 times per week, and 3) Strength-type, which should he practised 2-4 times

per week. Emphasis is placed on incorporating ail types of physical activity ioto one's

lifestyle. and in adopting what is often perceived as non-traditional fonns of physical

activities. such as taking the stairs instead of the elevator~ vacuuming, carrying groceries.

doing rigorous yardwork. etc~ in addition to traditional varieties of activity like running,

biking, s'Wimming. and weight-training. Encouraging at least 60 minutes of activity per

day on most days, the Guide highlights two important messages in endeavoring to meet

this minimum daily physical activity requirement. First, activity is cumulative. A

minimum of 10 minutes of continuous activity performed 6 times during a given day is

advocated as a practical means by which to achieve the minimum 60-minute daily quota.

Secondly. duration varies with intensity. The greater the effort (i.e. cross-country skiing).

the less the time needed to maintain a given activity, while the lesser the effon (i.e. a

leisurely walk), the longer one must persist \\ith the activity in order to reap similar health

benefits.

•

•

Chapter l LITERATURE REVIEW

•

1.2.6 Drug Tberapy

Despite dietary modification being traditionally regarded as the first line of

treatment in hypercholesterolemi~ by itself it often proves inadequate45
• This apparent

treatment failure in dietary behavioral change may largely stem from patient

nonadherence.60
61. In general, if diet alone fails to achieve targeted lipid endpoints after

3-6 months, drug therapy is instituted:!'.

1.2.6.1 InitiatiDg Drag Therapy

For primaI)' prevention in patients ~ith :5 1 risk factor, drug therapy is generally

initiated if LDL-C exceeds 4.9 mmollL, while clinical judgement is used in cases of

levels residing hetween 4.1 - 4.9 mmollL. Patients without established CHD, who have 2:
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2 risk factors, are considered for phannacologic therapy once the LDL-C > 4.1 mmol/L,

with clinical experience guiding decision-making for levels between 3.4 - 4.1 mmol/L. By

comparison, a lipid-Iowering agent is begun in secondary prevention when LDL-C

persists above 3.4 mmollL, while clinical judgement is reserved in the event of values

between 2.6 - 3.4 mmollL3
•

•
Chapter 1 LITERATURE REVIEW

•

•

1.2.6.2 Cboosing a Lipid-Lowering Agent

There are several major lipid-lowering agents from which to choose-bile acid

sequestrants, HMG-CoA reductase inhibitors (statins), fibric acid derivatives, or niacin

each with varying degrees of efficacy against elevated triglycerides, total, or LDL

cholesterol, and in raising HDL-cholesterol62
63 64.

1.2.6.2.1 Bile A~id Sequesrants

Bile acid sequestrants, such as cholestyramine and colestipol, are c1assified as

anion-exchange resins. By forming insoluble complexes with bile acids in the intestinal

lumen, they interrupt the enterohepatic recirculation of cholesterol by causing an

excretion of bile acids in the feces. This results in a depletion of bile acids, which then

triggers both an increase in the conversion of cholesterol to bile acids, and an

upregulation of LDL receptors. Circulating levels of cholesterol are thereby reduced as a

consequence of increased uptake and removal of cholesteryl ester from the blood, and

through depletion of hepatic cholesterol pools.

The primary indication for the use of bile acid sequestering agents is in the

reduction of elevated total (12-25%) and LDL (15-30%) cholesterol. However, due to

their adverse effects on Very Low Density Lipoprotein (VLDL)-cholesterol production.

these agents may produce elevations in circulating levels of triglycerides in susceptible

patients. Furthermore, patient acceptance, at least initially, May he lower in comparison to

other available agents since gastrointestinal effects, such as constipation, are common

with bile acid sequestrants63
65•
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1.2.6.2.2 Fibric Acid Derivatives

LITERATURE REVIEW

•

•

Although the precise mechanism of action of fibric acid derivatives or ''''tibrates'' is

unknown~ they have been shown to exen their lipid-lowering effects principally through

increasing lipolysis~ which is thought to occur through both enhanced activity of

lipoprotein lipase (LPL) and reduced hepatic expression of Apo C-III~ an inhibitor of LPL

activity. The induction of LPL is mediated by the activation of the nuclear transcription

tàctor. peroxisome proliferator-activated receptor alpha (PPA.Ru)~ for which the tibrates

are ligands. ppARa can be found in tissues~ which metabolize large amounts of fatty acid~

namely liver. kidney~ heart~ and muscle. Through increased lipolysis via LPL and

depletion of Apo CIIL VLDL catabolism is increased. while hepatic VLDL production is

reduced. resulting in decreased circulating levels of triglycerides. The concomitant rise in

HDL-C concentrations that also occurs with the use of fibrates.. is more likely the result of

enhanced hepatic Apo A-I and A-II production66
•

The main indication for the use of fibrates is in the reduction of elevated

triglycerides (40-50%). They are also able to modestly raise HDL-C levels (8-15%). As

with the bile acid sequestrants~ gastrointestinal effects comprise the most common

adverse events reponed 63 65. However. the frequency of these untoward effects is similar

to that of the well-tolerated statins67
•

1.2.6.2.3 Nicotinic Acid

Like the fibric acid derivatives, nicotinic acid or niacin exerts its hYPOlipemic

effects through upregulation of lipoprotein lipase activity. Moreover~ niacin lowers

VLDL- and LDL-eholesterol directly by reducing hepatic biosynthesis.

Nicotinic acid is considered effective for lowering LDL-C (20-35%) and

triglyceride (20-40%) levels~ and in raising HDL-C (10-20%). Due to dose-related

prostaglandin-mediated flushing, pruritis and ras~ niacin May be a less acceptable

therapeutic option. Furthennore, the use of niacin is associated with orthostatic

hypotension, and inereases in urie acid~ and blood glucose levels, which may preclude

their use in certain patient populations63
6S.
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1.2.6.2.4 HMG-CoA Reeluctase Inhibiton

LITERATURE REVIEW

•

•

The most potent and well-tolerated agents for cholesterol reduction are the HMG

CoA reductase inhibitors or "statins". By inhibiting the step in cholesterol synthesis, at

which HMG-CoA is converted to mevalonate by HMG-CoA reductase63
, the statins are

able ta elicit reductions in total and LDL-cholesterol in the range of 25% and 35%,

respectively68. With a favorable side effect profile, and a once- to twice-daily dosing

frequency. these statins are considered the agents of choice in treaüng elevated total and

LDL cholesterof3 62 63 b4. and more recently, low HDL-C63
• Nonetheless, the powerful

lipid-lowering action of these drugs cannat and should not replace the efforts of diet and

exercise69 in helping individuals achieve and maintain healthy weights, change problem

eating behaviors, manage stress, and improve cardiorespiratory fitness. Drug therapy.

regardless of which agent is chosen. should he perceived as an important component of

the overall therapeutic management plan in achieving optimal cardioprotection versus

CHD.

1.3 Bebaviorallssues in Medical Management

1.3.1ImplementatioD of the NeEP Guidelines

Since at least the inaugural NCEP ATP 1 guidelines published in 1988, it has been

standard protocol when treating patients with hyperlipidemia, to delay the initiation of

drug therapy until a 'loreasonable" trial of nonphannacologic therapy failed to achieve

eulipemia.32. The convention to use dietary modification as first-line treatmeot versus the

relatively more powerful pharmacotherapeutic agents like the HMG-CoA reductase

inhibitors or "'statins~' is in accordance with the cuneot NCEP guidelines2J
• Prescribing

guidelines state that diet must invariably precede drug therapy, yet there is evidence from

survey and other data 70 71 i1 73 that suggests that the NCEP guidelines may Dot he as

\\idely implemented ioto medical practice.
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1.3.2 CbaracterizatioD of Physician Prescribing Bebavion•
Chapter 1 LITERATURE REVIEW

•

•

Q'Keefe et al. 7
• surveyed a sample (n=633; response rate= 16%) of Midwestern

doctors regarding their attitudes and practice patterns with respect to heart disease and

diet counseling..~lthough more than 780/0 of physicians acknowledged deficient training

in patient nutrition education, 1/3 downplayed the role of the dietitian in providing dietary

counseling to their patients. Funhermore, an overwhelming majority identified numerous

practical barriers, which negatively impacted on the time they were able to devote to

nutritional advising, themselves.

Baniers to preventive lifestyle counseling were also examined by Pearson et al.7:!

among cardiologists in a task force paper on implementing preventive cardiology. Time

constraints. focus on acute interventions, inadequate skills training, and lack of

communication among the health disciplines were identified as major barriers. In

addition. it was recognized that practitioner roles and procedures in risk factor

intervention need clarification in order to effect such preventive strategies.

Similarly, Stafford et al.73 investigated the prevalence of non-clinical factors in

detennining the pattern of cholesterol management by surveying a sample of 2,912

physicians (response rate= 72%) taken from the National Ambulatory Medical Care

Survey (NAMCS). Among the tindings in the study, it was noted by the authors that the

rate of preventive cholesterol screening in the general population determined in this

survey to he 1 in 12 was weil below the guideline set out by the NCEP of 1 in 5. As weil,

cholesterol counseling in these patients was more likely ifthey were aged 35-69 years, or

if they presented with comorbidities. Patients with dyslipidemias who were obese were

less likely to he tested, while those with cardiovascular disease (CVD) were no more

likely to be tested.

Application of the NCEP guidelines for initiating drug therapy was investigated

retrospectively by Barnard et aI.70 in 93 patients receiving lipid-Iowering medication as

part of an intensive diet and exercise intervention study. Patients were asked to indicate

whether they received a trial of diet therapy prior to being placed on cholesterol-Iov/ering

medicatio~ and if dietary change continued to he promoted once drug therapy was
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instituted. Surprisingly, only 490/0 of primary care physicians had attempted a trial of diet

therapy prior to adding a lipid-lowering agent~ according to respondents. With the

prescription of drug therapy ~ 290/0 of doctors were reported to offer no adjunctive dietary

advice.

•
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From these da~ it would appear that the promotion and prescription of dietary

change by physicians as part of comprehensive cholesterol management is less than

optimal, and that the cause of these discrepant practices cannot he attribnted to any single

tàctor. However, there are two essential players in the provision of health care, the

provider and the patient, such that one cannot overlook the contribution of patient factors

in influencing therapeutic outcomes.

1.3.3 Cbara~terization of Patient Adberence Bebaviors

Patients, for example those who are newly diagnosed with hypercholesterolemia,

likely face a variety of issues relating to change, not the least of wbich is their ability to

make the requisite lifestyle changes advocated by their doctor. In a review article by

Burke et a1.61
, several key factors influencing a patient's level of adherence to a

therapeutic regimen were identified. First of ail, it is not sufficient for physicians or other

health care professionals to assume the role of authoritarian in devising a trealment plan.

Many patients not only want to he provided \\'ith an explanation of the reason for a

treatInent choice in relation to their disease. but they also need to he weIl acquainted with

the skills incumbent on them in order to achieve desired outcomes with their treatment.

Adherence will also he influenced by how confident the patient is in bis or her ability to

successfully implement these behavioral changes. Social support plays an important role

in encouraging and reinforcing behavioral change. For example, a hostile attitude al home

toward switching to a low-fat diet May present a considerable barrier to effecting and

sustaining dietary change. Regimen complexity and duration ascribe to an inverse

relationship with adherence; the greater the behavioral change required to follow a

regimen, the greater the anticipated level of non-adherence. Finally, communication

skills, manifested in the way in which the health professional relates to the patient can
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a1so affect adherence levels. Burke also reviews the variable rates of adherence associated

with diet (13-76%), exercise (attrition: 40-50% after 6-12 months), and drug therapy

(82%). Such low levels of adherence associated with non-phannacologic interventions

can only leave one to sympathize with physicians regarding the distinct temptation they

face to eschew a seemingly futile course of Iifestyle modification in favor of more

efficacious drug therapy.

•
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1.3.4 Lifestyle Promotion in the Presence of Drug Therapy

What happens to lifestyle changes, Iike diet and exercise when drug therapy is

needed to optimally manage the dyslipidemia? ln cases where there has been a trial of diet

and exercise before the consideration of drug therapy, do patients subsequently abandon

their lower-fat diets and/or decrease their physical activity once a drug is added? Maybe

they will assume the potency of the drug is such that it removes the need for any other

supplementary efforts on their part.

The proposition that Medication May exert an untoward effect on adherence to

adjunctive lifestyle management is an important issue to address. An extensive literature

review has failed to reveal previous work in this area, with one exception. In an open

labeled study by Stugaard et al. i ... the lipid-lowering efficacy of lovastatin (an HMG-CoA

reductase inhibitor) alone or in combination with other hypolipemic agents was examined

in addition to these drugs' effect on adherence to diet among patients with familial

hypercholesterolemia. No effect of medication on diet was observed. The addition of

lipid-lowering agents in these diet-treated patients did not influence adherence to the diet.

Two other studies investigating patterns of adherence in diabetes self-management

likely provide usefuI models with which to predict behaviors occuning in lifestyle

management of hypercholesterolemia. Both studies address self-management in terms of

four common parameters: self-monitoring of blood glucose (SMBG)~ diet, exercise, and

medication use.

In a study by Ruggiero et al. s, the level of diabetes self-management was assessed

by an independent national mailed survey completed by 2,056 American participants
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(response rate=73.4%) who reported either Type 1 or 2 diabetes mellitus. Of most

relevance, three items were used to investigate patterns of behavior associated with the

four self-management parameters previously mentioned: 1) number of days during the

past week where self-care was practised 2) number of behaviors practised during that

week. and 3) an estimate for the past month on the frequency with which these four

behaviors were practised. Analysis by chi-square revealed medication use with the highest

reported rate of adherence, followed sequentially by 5MBG, exercise, and diet. Due to

sample size limitations and skewness of data, medication use was exc1uded in later sub

analyses 100king at the effect of Type 1. Type 2 (no insulin), or Type 2 (with insulin)

diabetes on self-care practices.

Similarly a Canadian study by Pham et al. 7S surveyed health beliefs about diabetes

and its treatment in relation to reported levels of diabetes self-care behaviors practised

among recent amputees with Type 2 diabetes. Letters of study invitation were mailed out

to 231 patients from nine different centers who met lnc1usion criteria, of which 79 agreed

to participate in the study. [n addition to the four self-care behaviors evaluated. adherence

to foot care was also assessed. Descriptive analyses inc1uded data from 76 volunteers. and

yielded comparable results with those from the RuggieroS study. That is, medication use

emerged with the highest level of adherence, followed in succession by foot care, 5MBG.

diet, and exercise. However, since patients in this study were clearly a distinct sample

within the population of patients with Type 2 diabetes, this observed level of self-care

May not reflect that which would he seen in the larger population.

A particular concern raised among clinicians and regulators is that if patients were

presented at diagnosis with a drug to correct their dyslipidemia, the patients May not

make the effort to modify their unhealthy lifestyles l
!. [n other words, there is a fear that

patients May opt to rely solely on the medication to undo ail their dietary improprieties

and to supplant the need to become more physically active. This very opinion is

highlighted in a recent review article by Pearson et al.-There is continued concern that

the prescription ofa pharmacologie agent such as a lipid-lowering agent will cripple the

patient's motivation for non-pharmacologie measures such as diet, exereise, and weight

/OSSI. A similar concem was bighlighted in a recently released Food and Drug Consumer

•

•

•
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(FDC) Tan Report issued by the U.S. Food and Drug Administration (FDA): ... would lise

0/a cho/estero/-lowering drug allow patients to ignore other needed interventions, sllch

as smoking cessation, dietary discretion, and management %ther risk/aclors?2

Should this behavioral relationship truly exist, it would impart strong support to

the NCEp21 guidelines' current management approach of beginning initially with non·

pharmacological (diet and exercise) intervention. In the absence of a clear rationale. it cao

be inferred, however, from these guidelines that the reasoning behind the precedence of

diet over drug therapy rests on four basic issues. First, diet has not only been established

as an effective means by which to improve lipemia, but it is also a relatively more

accessible. lower risk therapeutic option. Secondly. patients who are prescribed Iipid

lowering drugs are more than likely to remain on these agents for the rest of their lives.

Given the fact that drug therapy can potentially he initiated as early as childhood in sorne

genetic dyslipidemias. there is great concem over the long-tenn effects associated \\'ith

chronic exposure to these drugs. Thirdly, management by dietary means may be a much

more affordable way to treat hyperlipidemias where indicated, than by resorting to drug

therapy. Finally, the enactment of certain lifestyle changes is able to provide additional

cardioprotective benefits not derived from lipid-lowering medication.

•

•
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1.3.5 The Transtheoreti~alModel for Stages of Change

The Transtbeoretical Madel or '''Stages of Change" is a behavioral paradigm

developed by Prochaska and colleagues in 1982 in an effort to descrihe behavioral change

among patients anempting self-directed smoking cessation76
71. Visually, the model can he

compared to a spiral staircase, where ascent up each flight of steps is associated with

reaching a higher stage of change78
• Movement, through the stages, however, can

originate at any stage on the winding staircase and proceed in either direction. The goal is

to have individuals progress through the stages, however backward movement or

•cycling' can OCCUf. In fact, changing is adynamie process, and cycling can he viewed as

part of the process77
•
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Sioce the inception of the Stages of Change mode1 ioto the health psychology

arena to analyze smoking cessation, ils use bas expanded dramatically to include

explaining such diverse behaviors as: drug abuse, weight control, dietary fat consumption,

exercise adoption, diabetes self-care practices, ultraviolet radiation exposure, responsible

sex, mammography, and participation in a cholesterol intervention program78 79 80 818283 U 85

•
Chapter 1 LITERATURE REVIEW

•

•

86

Five discrete stages have been proposed to characterize a person's readiness to

change a behavior17
i8. Time-dependent in nature. they consist of Precontemplation,

Contemplation, Preparation, Action, and Maintenance. Although most research to date

has ooly examined the model from the perspective of strict stage dichotomization, this

appears to he an area of current discussion. A person May exhibit characteristics of more

than one stage at any one time. Furthermore, subtypes have been observed, reflecting the

dynamic nature within each stage ofchange87.

1.3.5.1 Stage CategorizatioD

Five stages are used to classify readiness to change a behavior. They include:

Precontemplation. Contemplation, Preparation. Action, and Maintenance. The tirst 3

stages are considered lower while the last two are higher stages of readiness to change

behavior.

1.3.5.1.1 Precontemplation

Precontemplation can he described as the ~;,Doo't bother me" or hLeave me aJone"

stage. At this stage, the person neither has any intent of changing in the next 6 months,

nor recognizes the problematic essence of continuing to adhere to the undesirable

behavior. Because the individual has yet to personalize the risks inherent to the behavior,

they cannot rationalize the purported need to change. Therefore, in the case of a patient

newly-diagnosed with hypercholesterolemia, the task at this stage is to seek to raise the

patient's level of awareness about the severity and consequences of the dyslipidemia.
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Greater consciousness of their disease can help the patient to hegin entertaining thoughts

on the plausibility of change adoption7778
••
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1.3.5.1.2 Contemplation

Contemplation represents the next step up the staircase. People at this stage can be

said to be thinking about changing sometime within the next 6 months. Discussing a

person's motivation or reasons for changing, as weil as the pros and cons for changing is

essentiaL This is a critical stage, where the person can understand that their current

behavior is unhealthy, but they are still hesitant about beginning to take steps to change.

An equal-arm balance exists, where ail the pros of changing are contained on one side and

ail the cons of not changing on the other side. The relative weight of the cons in excess of

that of the pros is what is preventing the person to decide to change their dietary and

exercise behaviors. For example. the patient with elevated LDL cholesterol may

understand the benefits of changing to a low-fat diet and engaging in regular exercise on

lowering their serum cholesterol and thus their risk of CHD. However. they remain

resistant to adopting these healthier behaviors. What is essential, then, for the health

professional is to help the patient identify the pros and cons, with the aim of increasing

the weight of the pros while reducing that of the cons77
78.

1.3.5.1.3 Preparation

Preparation is a lurning point in the Stages of Change model, bridging the lower

(passive) stages to the higher (active) stages. Il represents a decision by the patient to

commit to change within the next 30 days. For example, the sedentary patient with low

HDL-cholesterol not only recognizes the benefits of exercise on raising HDL-C levels,

but also wants to begin a program of daily brisk walking. Patients at this stage are highly

motivated and want to be equipped with the necessary tools that will help them succeed at

changing their behavior. A person previously accustomed to consuming more than 30%

of their calories as fat, will need to he taught bow to lower the amount of fat in their diet.

Adopting bealthier eating bebaviors would include instruction on how to label...read when
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out grocery shopping, how to best prepare food at home, and how to select healthy dishes

when dining out. Similarly, participation in reguJar physical activity necessitates

development of lime management skills. As weil, to prevent injury and maintain a proper

balance between intensity and duration of the activity, one must become familiar with

physical abilities and limitations. Developing a change plan and establishing an intact

social support system are key areas where the health care professional cao provide

assistance to increase the likelihood of success in adopting the healthy new behavior77
78.

•
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1.3.5.1.4 A~tioD

Action is the stage of ""the big leap", where the tools gamered from Preparation are

DOW being employed to effect behavior change. A person cao he considered to be

functioning in the Action stage if they have been sustaining their behavioral change for

less than 6 months. For example, the patient diagnosed with hypercholesterolemia has

begun selecting low-fat food choices and is walking for a half-hour every morning.

Nonetheless. the Action stage is a volatile, challenging period characterized by a great

impetus to succeed, but also by a high vulnerability to cycle back to a previous stage. It is

therefore incumbent upon family and friends to provide continued supportive feedhack

and reinforcement in order to assist in sustaining the new behavior. To help ease the

patient' s struggle to succeed, problem-solving strategies should he discussed. For

example. gorging on a piece of rich chocolate cake could he countered with eating a low

tàt chocolate brownie. In addition to partaking in a healthier alternative behavior,

avoiding the source of temptation is another important action process termed

·"environmental control". To illustrate, the person subjected to the chocolate cake could

also have chosen to leave the room and go for a walk outdoors, thereby controlling his or

her environment. By building up a patient's self-confidence (self-efficacy) in their ability

to change their behavior, a level of mastery in performing the new behavior cao he

realized, decreasing the patient"s susceptibility of relapsing to a previous stage77 78•
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Maintenance is the period following Action, that is characterized by the successful

adoption of behavior change, which has extended beyond 6 months in duration. This stage

embodies "behavior change for the long-term'. The patient with hypercholesterolemia, for

example, has successfully adopted a diet containing less than 30% fat into their lifestyle

for the past year. which has resulted in a reduction in their serum cholesterol. By reaching

the maintenance phase. the patient has achieved a certain level of proficiency in

performing the new behavior. Here. the keys to sustaining long-term bebavioral change

and resisting the tendency to relapse, are to ensure an intact social support network, and to

provide continued positive reinforcemene7
78.

Ultimately, a sixth stage called "Termination' may fol1ow Maintenances3
•

Tennination has been identified for some behaviors sucb as smoking cessation and

alcohol abstinence. Il describes individuaJs who have no problem in maintaining the new

behavior88
• They are no longer at risk of cycling back to an earlier stage, because they no

longer feel tempted to return to the former behavior. In an ideal world, we would like

every patient to achieve this highest stage of change. However, it should he noted that

many individuals will not reach ·"Tennination". Instead. the majority of individuals

remain in Maintenance. where they must continue to make use of supportive techniques to

protect their vulnerability toward enticement, which could send them spiraling back to

their former bebavior17
•

1.3.5.2 Applications of the Stages of Change in Dietary Research

Three studies are highlighted, which made use of the Stages of Change for the

purpose of classifying people according to their readiness to consume 5 or more servings

of fruits and vegetables per day89, and in adopting a lower fat diet90
91.

[n the study by Van Ouyn et al. lI9
, data were analyzed from the national 5 A Day

for Better Health program conducted among a representative sample of U.S. adults using

the 1991 baseline survey data. The objectives of this study were twofold: 1) to develop an

algorithm for classifying the participants into stages of change according to their current
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fruit and vegetable intakes~ and 2) to investigate predictors of reported fruit and vegetable

intakes~ including stages of change, demographic, and psychosocial factors.

The original survey was a random digit dial telephone poil, in which 2,811

respondents participated. The final sample consisted of 2~056 participants (response

rate=42.8%) (42.3% male and 57.7% female)~ with an additional sample (0=755) of

minority groups (African Americans and Hispanics). Fruit and vegetable intakes were

assessed by food frequency questionnaires, in which intake was reported over the past

year. Behavioral questions relating to fruit and vegetable consumption were of three

types: 1) qualitative self-rating of intake, 2) behavioral intention to increase intake. and 3)

self-efficacy or confidence to increase intake. Based on data from reported intakes and the

responses to the behavioral questions~ participants were classified into Precontemplation.

Contemplation. Preparation, Action, and Maintenance stages. Results from this study

showed that heing female, older, and with more formai education were associated with

eating 5 or more fruits and vegetables, and also being classified in the higher stages of

change (Action. Maintenance). Stage of change classification was found to be a good

predictor of fruit and vegetable intake, suggesting that use of this measure May he useful

in targeting dietary behavior in population-based strategies as a means of preventing

chronic disease.

The Australian study by McDonell et al.90 investigated the use of the Stages of

Change model to classify participants according to their intention to lower their dietary fat

intakes. The sample consisted of 1081 full- and part-time university employees (response

rate=58%). The survey included a questionnaire in which participants were assessed for

their 1) dietary fat intakes, 2) nutrition knowledge, 3) stage of change for adopting a lower

fat diet, 4) perceived benefits and barriers to adopting a low fat diet.

Dietary fat intake was assessed using the Short Fat questionnaire~ which consisted

of a 17-item food frequency survey of usual dietary intakes~ focusing on saturated fat

consumption. Nutrition knowledge was assessed by an Il-item multiple choice

questionnaire, which examined knowledge of dietary fats and their interpretation on food

labels. Classification of stage of change was based on selecting one of five possible

statements~ that best described current dietary fat behavior~ and categorized individuals

•

•

•
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into one of the 5 stages. Benefits and baniers for changing to a low fat diet were

examined via a 17-item questionnaire.

Using multivariate analyses of variance, participants at each stage of change were

compared on knowledge, fat intake, benefits, and baniers. Results indicated that

individuals in the Precontemplation stage perceived fewer benefits, and individuals in the

Maintenance stage perceived fewer barriers.

Finally, in a novel 18-month study by Greene et al.91 investigating stage of change

and reduction of dietary fat, stage of change classification for a low fat diet was

contingent upon the corroboration of dietary fat intakes being ~ 30% of total energy. The

study investigated the effects of a single dietary feedback report on dietary fat reduction.

The study was made up of two groups, one who received this baseline feedback, and the

other who did not. Participants tor this study were recruited randomly (n=614. response

rate=32%) by mail throughout Rhode Island. Respondents who were already consuming a

low fat diet ~ 30% of total energy), as weil as pregnant or lactating women were

excluded. The final sample (n=296) consisted predominantly of white, well-educated,

male and female participants, who completed follow-ups at 6, 12, and 18 months.

ln ail participants fat intakes were found to decrease over time (-4%) while stage

for reducing fat to ::s 30% of total energy increased over the 18 weeks. Both dietary

intakes and behavioral assessments corroborated these findings. However, there were no

differences between the 2 study groups; those who received dietary feedback, and those

who did not. Lack of more frequent feedback May have been the reason.

•

•
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1.3.S.3 Relevance of the Stages of Change to the Present Study

The present study targeted patients with hypercholesterolemia, who were

candidates for the AHA Step 1 diet (i.e. fat <30% of energy). Previous work with the

Stages of Change model bas been limited thus far in characterizing readiness to change

behavior in people with chromc diseases. Therefore, the present study would represent a

significant contribution to the growing body of knowledge in the application of the Stages
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of Change model in bath health research and in population and community-based health

strategies for chronic disease prevention.•
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•
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1.4 Rationale for the Present Study

Although our genetic background may set the stage, individual factors, such as

diet, smoking, and olher elements of lifestyle, are likely 10 determine the initiation and

progression of CHD9
"!.. ln a recent follow-up longitudinal study by Hu et al.93

• 85.941

women from the Nurses· Health Study were observed over 14 years for trends in the

incidence of CHD. Among the outcome variables assessed., significant improvements in

diet were identified as one of the major contributors to the 21°,.10 reduction in CHD

incidence observed, accounting for 160/0 of this decrease. Altematively, during the same

follow-up period, Stampfer et al.94 found that non-adherence with lifestyle modification

was shown to account for 820/0 of coronary events within this same cohort.

Improving dietary habits has clearly been shown to he effective in lowering serum

lipids. and in modifying CHO risk95
• However.. because of numerous behavioral issues

that accompany dietary change, individuals May find changing eating habits very difficult

because of the burden such habit-changing presents. Taking a lipid-Iowering agent. which

cao accomplish the same or better outcomes on CHD risk. May seem like a more

attractive option than investing the effort required to change lifestyle l60
•

In the future, with the possible switch of certain low-dose statins from

prescription- to over-the-counter (OTC) status in the U.S.2 as an option to treat mild

hypercholesterolemia, the temptation to ignore changing lifestyle behaviors "ill

undoubtedly increase with the intensive direet-to.consumer (OTe) advertising sure to

follow by pharmaceutical companies mtent on marketing their produet. This is likely to

encourage a great number of people to self-treat by pharmacologie means, patients who

would be traditionally and effectively managed by prescription of appropriate lifestyle

change. such as the AHA Step 1diet.

The benefits of lifestyle change in modifying CHO risk, the potential for additive

therapeutic efficacy when both lifestyle and lipid-lowering drug therapies are combined..
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and the possibility of using lower doses of phannacologic agents provide a clear rationale

for investigating the effects of medication on lifestyle behaviors. This study is the first

trial of its kind to shed sorne light on this relationship, and should therefore contribute

substantially to stimulating further research into this area.

•

•

•
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2.1 HYPOTHESIS

STATEMENT OF PURPOSE

•

•

If prescribed a lipid-Iowering medication upon diagnosis of hypercholesterolemia~

patients will not improve their diet and exercise habits as much as a matched control

group not prescribed Medication.

2.2 OBJECTIVES

2.2.1 Primary Endpoints

2.2.1.1 Anthropometrie

To determine whether the act of taking a lipid-lowering medication (Le. placebo)

at diagnosis affects changes in anthropometric outcomes (Le. body weight, % fat and lean

mass) as measured by total body weigh4 and bioelectrical impedance analysis when

compared to patients treated conventionally by prescription of lifestyle modification

alone.

2.2.1.2 Bioebemieal

To detennine whether the act of taking a lipid-lowering Medication (i.e. placebo)

at diagnosis affects changes in biochemical outcomes (i.e. total cholesterol~ triglycerides~

HDL-C~ LDL-C, rC:HDL-C), as measured by fasting lipoprotein analysis when

compared to patients treated conventionally by prescription of lifestyle modification

alone.

2.2.2 Secondary Endpoints

2.2.2.1 Dietary

T0 detennine whether the act of taking a lipid-Iowering Medication (i.e. placebo)

at diagnosis affects concomitant efforts to modify dietary habits~ as measured by changes

34



in Mean nutrient intakes (i.e. total energy, protein, total fat, saturated, polyunsaturated,

omega-3, and monounsaturated fany acids, dietary cholesterol, total carbohydrate, total

sugars, total dietary, soluble, and insoluble fibers, total starches, and alcohol) when

compared to patients treated conventionally by prescription of lifestyle modification

alone.

•
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2.2.2.2 Exercise

To determine whether the act of taking a lipid-lowering medication (i.e. placebo)

al diagnosis affects concomitant effons to modify exercise habits, as measured by changes

in mean activity levels (Le. Caltracnt accelerometer daily activity counts, Bouchard 3-Day

Physical Activity Record calculated daily energy expenditures) when compared to

patients treated conventionally by prescription of Iifestyle modification alone.

2.2.2.3 Stage of Bebavioral Change

To determine whether the act of taking a lipid-Iowering medicalion (Le. placebo)

al diagnosis affects stage of change for four lifestyle behaviors-l) readiness to consume

5 or more fruits and vegetables per day. 2) readiness to limit dietary fat intake, 3)

readiness to lose excess body weight by changing diet and exercise habits. and 4)

readiness to engage in regular exercise for al least 3 times or more per week for 20

minutes or longer-as assessed by questionnaire, when compared to patients treated

conventionally by prescription of lifestyle modification alone.
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METHODSANDPROCEDURES

•
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For more detailed information on the timing and nature of c1inical assessments, the

reader is invited to refer to Table 4 for the Clinical Assessment Time Frame: Sequence of

Events.

3.1 Design

The study was a prospective single-blind placebo-controlled protocol, 18 weeks in

duration, consisting of 4 visits at 6-week intervals. Stratified according to body mass

index (BMI<30, >30) and serum LDL-cholesterol (LDL-C 3.4-4.7, 4.8-6.0), eligible

patients were randomized to one of two groups: 1) Treatment group, who received a study

medication at the initial medical consultation. and continued for the entire 18 weeks of the

study + standard diet & exercise. or 2) Control group. who received standard diet &

exercise alone for the first 12 weeks. followed by the addition of a study medication for

the last 6 weeks of the study.

The study medication received by the treatment group for the first 12 weeks of the

trial was always placebo. At week 12, based on the results of a fasting lipoprotein

analysis. both groups of patients were either initiated or maintained on placebo, or

initiated or switched to Zocor~ (simvastatin 10 mg QD) for the final 6 weeks of the study.

It is important to note that patients remained blinded to the identity of the study

medication throughout the entire 18 weeks of the trial.

By ensuring the presence of a placebo during the first 12 weeks (treatment group)

comparisons could be made between the two groups with regard to diet and exercise

changes occurring over time, purely as a function of the effect ofbeing on a "'medication"'

for 12 weeks. More importantly. however, the use of a placebo instead of an actuallipid

lowering agent for the frrst 12 weeks permitted the examination of surrogates for lifestyle

modification, such as changes in lipoprotein indices--one of the primary endpoints,

which would not have been possible in the presence of a lipid-Iowering agent. The
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placebo funher allowed us to attribute any observed changes in lipemic status to non

pharmacologie intervention alone.•
Chapter 3 METHOOS AND PROCEDURES

Figure 1: Protocol Design
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3.2 Inclusion and Exclusion Criteria

Patients included for this study were those who were newly diagnosed \\ith

hypercholesterolemia or previously untreated for the latter, who would he considered

candidates for primary prevention of CHD. At least 35 years of age, eligible participants

comprised both male and female patients, with BMI's greater than 25 kg/ml, but not in

excess of 40 kg/m:!. Fasting lipoprotein analyses at baseline yielded LDL-C levels

bern·een 3.4 and 6.0 mmoUL, and triglycerides not more than 6 mmollL. In keeping with

NCEP ATP II treatment guidelines, individuals presenting with baseline LDL-C levels

below 4.1 mmollL. but measuring at least 3.4 mmollL were accepted ioto the study if they

had 2 or more other risk factors for CHO (i.e. hypenension, smoking).
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Patients whose dyslipidemias required more intensive treatInent initially (Le.

pharmacologie) in arder to achieve therapeutic targets, such as patients with estabHshed

CHD (i.e. candidates for secondary prevention), or genetic dyslipidemias (Le.

homozygous or heterozygous familial hypercholesterolemia) were excluded. [n addition~

patients with secondary dyslipidemias (i.e. hypothyroidism. nephrotic syndrome) were

excluded since the etiology of their hypercholesterolemia would not he considered as

originating from a true (primary) lipid disorder. However, patients deemed clinically

euthyroid presenting with persistent residual hypercholesterolemias following stable

dosage of thyroxine replacement therapy were accepted into the study. Similarly.

postrnenopausal patients taking stable doses of estrogen or honnone replacement

therapies were also accepted.

Other conditions~ which precluded participation into the study were compromised

liver function as evidenced by repeatedly abnormalliver function tests (>3xULN), partial

ileal bypass. history of drug or alcohol abuse. hypersensitivity to HMG-CoA reductase

inhibitors~ prescription of anorexiants~ systemic glucocorticoids or lipid-Iowering agents.

presence of tendon xanthomas, diahetes mellitus~ or other serious disease. Previous

counseling for hypercholesterolemia by a registered dietitian within approximately the

last 3 years also precluded eligibility. if the patient exhibited a greater than average

knowledge of the dietary principles found in the AHA Step 1 diet~ as these same principles

would he taught by the study's clinical dietitian. This decision to exclude on the basis of

previous dietary knowledge was made most often by the research dietitian, or rarely by

the author in consultation with the research dietitian.

•

•

Chapter 3 METHODSANDPROCEDURES

•

3.3 Reeruitment

Fifty-five patients with newly-diagnosed or untreated hypercholesterolemia were

recruited over a period of 1 year from the Royal Victoria Hospital's (RVH) Community

CHoic (CC), Internai Medicine Unit (lMU), and Endocrine Lipid (ENDO) clinics, St.

Mary's Hospital Centre's Family Medicine Clïoic (SMH FMC), and through public

advertisement (i.e. Montreal' s free Mi"or and ICI newspapers; research posters displayed
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on selected sites of the downtown McGill campus, McGill University Health Centre

[MUHC], specifically the Royal Victoria and Montreal General Hospitals, and two major

CLSC·s [centre local de services communautaires]). Upon referral (from either self or

physician), interested patients were contacted by phone, and invited to attend a small

group information seminar (conducted in either French or English). Please refer to Figure

3 (in Chapter 6) for Recroitment Aigorithm.

•
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•
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3.3.1 Recruitment by Physician Referral

Recruitment by physician referral was a strategy organized for execution in the

aforementioned RVH and SMH clinics. The process initially consisted of generating a

daily list of patients for each clinic, who were scheduled to be seen by dinic physicians

for any medical consultation. From these daily lists, which included each patient" s

hospital registration number, a lipoprotein profile review by computer search through the

respective hospitals' internai servers was conducted at least one day prior to the actual

clinic day of interest. Profiles containing LDL-C levels at least 3.4 mmollL were noted for

further investigation by chan sereen to assess for conformity to the study' s eligibility

criteria. Those profiles containing LDL-C values less than 3.4 mmollL, or simply devoid

of lipoprotein information. were discarded.

The next step was to perform a chan screen for all those patients whose LDL-C ~

3.4 mmollL. This chan screen consisted of a manual search for al least 2 non-lipid CHD

risk factors. if the patient's LDL-C was less than 4.1 mmollL, in addition to being wary of

exclusion criteria such as diabetes or lipid-Iowering agents, which would preclude

participation. Following this review, the chans of potential candidates were flagged by

paperclip with a small (approximately 7 cm x 6 cm) lavender paper. The purpose of this

identifying tag was to prompt the clinic physician to inquire of the patient's interest on

becoming involved in the study during the scheduled consultation. Discussion of specifie

details relating to study participation were left to the author, 50 as to minimize the extent

of the physician's involvement in non-clinic aetivities. Declaring the potential eligibility

of the patien~ this lavender paper also identified the name of the study, and the names and

40



extension numbers of the author and the study' s physician. Space was provided al the

bottom for the clinic physician to fill in the patient's name and telephone number for later

follow-up by the author, if the patient expressed an interest in the study after having

spoken with the physician. Ali completed lavender slips were deposited in a designated

sloned "study box" located at the reception or common room for later collection and

follow-up by the author. AIl uncompleted slips were discarded or reused. No patient was

ever contacted whose name and telephone number were not supplied to the author, as this

was interpreted as a refusai to participate in the study.

Patients who were referred to the study were later contacted by telephone. These

patients were provided with general details of the study, and were interviewed briefly for

the purpose of corroborating their eligibility criteria determined from the chart review.

Upon successful completion of the interview, interested patients were invited to attend an

upcoming small introductory group information seminar, the attendance of which was

required for study participation.

Due to established procedures for chart delivery from the archives to the RVH CC.

chans \vere reviewed each morning on-site prior to. or at the outset of the clinic day, as

soon as the chans became available. For RVH IMU and SMH FMC cHoics, charts were

customarily pulled one day ahead of the clioic day of interest, which allowed for

advanced screening, generally ensuring that all chans of ioterest were able to be examined

\\ithout the concem of disruption to the physician or support staffs routines by same day

review of charts. While it was initially hoped to include two Endocrine clinics from the

RVH, it was soon realized that recruitment efforts would he inefficient in this milieu

given the fact that the majority of Endocrine-referred patients were currently receiving

lipid-Iowering drug therapy-an exclusion criterion for the study-at the lime of referral.

Thus. recruitment in these clinics was soon halted in favor of focusing on the

aforementioned more fruitful general practice clinics.

Il should he stated that prior to beginning any screening in the targeted clinics~ a

presentation was a1ways made by the author, almost always with the study's physician, to

expIain the study's rationale, design~ and instruments to the c1inic's physicians. This

forum was usually scheduled as pan of the c1inic's grand rounds or monthly staffmeeting

•

•

•
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(SMH FMC). By proceeding in this manner, study personnel could he introduced. study

objectives could he c1arified, the role of the patient could he defined, and practical issues

relating to recruitment in the specific c1inic could he addressed. Physicians could

therefore emerge more infonned on the study and its risks to their patients, and confident

with regard to the quality of care as facilitated by the multidisciplinary approach of the

study.

•
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•
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3.3.2 Ref:ruitment by Self-Referral

Recruitment by self·refenal inc1uded ail those study participants who were not

referred by a health care professional, who May have leamed about the study through a

third person (Le. spouse), or who responded to one of the public advertisements (Le.

poster. newspaper advertisement). One custom·designed Y4-page newspaper

advertisement in French and one in English were run on two separate occasions in two

complimentary Montreal newspapers-A/irror and ICI---during November 4-11 1999 and

lanuary 13-20. 2000 (Appendix B.l). The A/irror is an English language newspaper,

which has an estimated total readership of 285,000 (560/0 male, 440/0 female), with 40 0/0

of its readers residing in the age category of 35 years and above. A weekly circular, il is

distributed across the entire island of Montreal. By comparison, ICI is a French language

newspaper, which has an estimated total readership of 237,000 (590/0 male, 41% fernale),

with 42 % of its readers aged al least 35 years old. Similar to the Mirror in content, style,

and layout, this weekly circular is aIso distributed across the entire island of Montreal.

Both papers attract a significant proportion of middle class, highly educated readers. [n

the Mirror, 47% of ils readers are university-educated, with 45.5% reporting yearly

incomes in excess of $ 50,000. By comparison, 63% of ICI readers are university

educated. while 41% collect a yearly incorne in excess of $ 50,000. Both periodicals are

managed by the same finn, Communications Gratte-Ciel LIée. (Mirror, ICI demographic

information) Interested readers were provided with the McGilI Nutrition and Food

Science Centre telephone number in order to contact the author for further details. Due to

an overwheIming response in the range of 50-55 caliers on each of the two occasions the
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advertisement was run, a secretary was asked to record the names and telephone numbers

of the individual caliers in a log book for follow-up by the author as soon as was

convenient.

While these newspaper advertisements served as the primary means by which to

recroit self-referred participants, 8.5" X 14" colored posters were a1so displayed at various

sites within the MUHC and McGill University downtown campus, in addition to postings

al two major CLSC's. These bright pink posters were an enlarged facsimile of the

newspaper advenisements, except for the inclusion of tear-off lags at the bottom of the

page. which provided the McGill Nutrition and Food Science Centre's telephone number

along with the author's name as a contact person. Posters were displayed at designated

sites at the following institutions: Royal Victoria Hospital, Montreal General Hospital.

Mc[ntyre Medical Building. Redpath Library. McGili Student Union Building, McGill

Centre for Continuing Education, Guy Metro and Côte-des-Neiges CLSC' s.

Ali respondents from both the newspaper and poster advenisements were

interviewed by the author in a systematic manner, using a standard intervie\\· sheet

devised to address all relevant inclusion and exclusion criteria. [n addition, respondents

were asked to provide the results of their most recent lipoprotein analysis and to describe

any previous encounters with a dietitian if applicable, in order to assist in the initial

detennination of their eligibility (Appendix B.2). Like the physician-referred patients,

self-referred respondents who were deemed initially eligible were a1so invited to attend a

small introductory group infonnation seminar, as was required for study participation.

•

•
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3.4 Information Seminan

The objective of these meetings, which were held most often in the evening,

(n=17: English=ll, French=6) was to provide prospective participants with further details

on their responsibilities as volunteers in the study, to instruct them on how they would

report on their diet and physical activity habits, and to offer general cholesterol education

by way of a short (5-minute) video presentation entitled Alheromalosis96
, a10ng \\'ith

introductory teaching on diet (by registered dietitian), exercise, and medication (by the
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author, a registered phannacist). Approximately 2 ~ to 3 hours in duration (including a

short 10-15 minute nutrition break) depending on group size, all information seminars

were led by the author, during which time all dietary teaching was conducted by the same

research dietitian. Attendance of a single group information seminar was a prerequisite for

study eligibility. Informed written consent was obtained at the conclusion of each

presentation from a11 those patients who expressed an interest to participate in the study.

Attendees who declined to participate were subsequently excused from the remaining

portion of the seminar. The patients who had given consent were then measured for

baseline weight, height. blood pressure, and asked to complete 3 questionnaires:

(Appendix C.I, CA.l and C.4.2). CaltracTlll accelerometers (1 each) and Bouchard 3-Day

Physical Activity Records (3-DPAR, 1 set of 3) were distributed, along with assignment

of dates for wear/reporting beginning the following day. Finally, laboratory appointments

for fasting lipoprotein analyses were scheduled within approximately 2 weeks of an

information seminar to both confirm eligibility and characterize baseline lipemic status.

Once the results of the blood test became known, patients were contacted, with

those eligible being scheduled for their first official study appointment (Visit 1) with the

study physician. The research dietitian was also concurrently apprised of the names and

phone numbers of the eligible patients, so that a single baseline 24-hour recall could be

conducted prior to the patient's first visit. Ail initial and follow-up laboratory and

physical assessments were conducted at the Royal Victoria Hospital to ensure

comparability of data.

•

•
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3.5 Study Visits

Participants were followed al the RVH Metabolic Day Centre on 4 visits al 6

week intervals over the 18-week period, during which lime, they had no contact with each

other. They were randomîzed to one of the two groups at Visit 1. The author assessed

total body weight, blood pressure, completion of Caltraen. log sheets and activity records,

body fat composition via bioelectrical impedance analysis (BIA; Visits 1, 3), Stage of

: These questionnaires had aU been previously tested for readability in Endocrine diabetes and Iipid c1inics.
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Change (Visits 2't 4), and Medication adherence (Visits 2-4). Medication tolerance was

also assessed and followed over the course of the study (Visits 2-4). The initial visit (Visit

1) included primary medical work-up by the physician, who also reviewed them at Visits

1 and 3. In the event patients were not reachable by telephone for their food intakes

during the 6 weeks between visits, they were seen in-person by the research dietitian at

the lime of their visit. This was to ensure the collection of the appropriate number of 24

hour recalls required for the given phase of the protocol.

•
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3.6 Individual Consultation with a Registered Dietitian

Il should he stated that there were two dietitians involved in the study: one

dietitian functioned solely as a research dietitian, collecting 24-hour recall study data

from the patients with the assistance of 2-dimensional food posters, while the other

worked strictly as a clinician. developing and evaluating the patient's diet. They worked

independently from each other, with no sharing of information throughout the entire

duration. This was done on purpose for two reasons: 1) to prevent bias on the part of the

dietitians, and 2) to increase the comfon level of patients.

Upon completion of Visit l, randomized patients were subsequently contacted by

phone by the clinical dietitian for scheduling of two individual diet consultations. The

initial referral with the dietitian was approximately 60 minutes in duration, while the

follow-up visit was about 20 minutes. Patients were encouraged to contact the dietitian by

telephone as needed following the first visit. Initially assessed for Medical and social

history_ in addition to current eating habits as estimated from a single 24-hour recall, a1l

patients had an individualized sample Meal plan developed for them based on principles

from the American Heart Association (ARA) Step 1 diet. Published educational material

on lo\\Oering dietary fat and cholesterol, A Matter of Fat (1 and 11)97.98 and the Beee(&;

Healthy Heart Nutrition Guidelines 99, were also provided.
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3.7 Study Medication

3.7.1 Distribution

METHODS AND PROCEDURES

•

•

Patients randomized to the treatment group (i.e. receiving study medication for the

entire 18 weeks) were initially provided with a 6-week supplyt of placebo, followed by

another 6-week supply of placebo at visit 2, and then by a final 6-week supply of either

Zocor~ (simvastatin 10 mg) or placebo al Visit 3. The control group, receiving study

medication for weeks 12-18 only, were provided with a single 6-week supply of either

Zocor1 (sirnvastatin 10 mg) or placebo at Visit 3. Patients were instructed to take 1 tablet

once daily in the evening with or without food. In addition, avoidance or lengthening of

the time interval of grapefruit or grapefruit juice consumption in relation to the timing of

medication administration was counseled in order to prevent signiticant dose

magnification, which may occur as a result of combining simvastatin and grapefruit or its

juiceIOO
•

3.7.2 Contents

Zocor~ 10 mg is a peach-c%red. shie/d-shaped. fi/m-coated tab/et, engraved 735

on one side and Z on the olher63
• The following ingredients relate to the composition of

Zocorl:: simvastatin 10 mg (active ingredient), butylated hydroxyanisole (preservative).

citric acid (buffer). hydroxypropyl cellulose (tablet coating agent), lactose (diluent),

magnesium stearate (tablet lubricant), methylcellulose (suspending agent).

microcrystalline cellulose (combination binder-disintegrant in tableting), pregelatinized

starch (tablet disintegrant, tiller, binder), red fenic oxide (pigment), talc (tablet excipient,

tiller), titanium dioxide (colorant), and yellow fenic oxide (pigmentt3
10\.

Two different placebo tablets, varying slightly in physical appearance and

chemical composition, were used due to the exhaustion of the manufacturer's supply of

t Patients who had planned to he away (Le. vacation) for a period extending beyond the date of the next
scheduled 6-week follow-up visit. were given extra tablets to prevent unintended medication-free intervals.
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the initial tablet. The first placebo tablet was a hard-compressed white biconvex tablet

completely devoid of identifying marks, which consisted of the follo"ing inactive

ingredients: calcium hydrogen phosphate (buffer), microcrystalline cellulose

(combination binder-disintegrant in tableting), highly dispersed silicon dioxide

(anticaking agent), Magnesium stearate (tablet lubricant), and maize starch (tablel

disintegrant, tiller, binder). The second placebo tablet used during the latter half of the

study was a hard-compressed white oblong biconvex tablet devoid of identifying marks,

and composed of the follo\\'Îng inactive ingredients: lactose (diluent), microcrystalline

cellulose (combination binder-disintegrant in tableting), and magnesium stearate (tablet

lubricant)'O\. (Personal communication, Bayer, Dr. M. Seger, July 25, 2000)

•
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•
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3.7.3 Assessment of Adheren(e

In order to assess Medication adherence, patients were asked to bring in their

previous visit's Medication vial including any leftover piUs to the next visit. Patients who

forgot to bring in their old Medication vial were asked either to cali a family member at

home at the time of the visit, or to personally report back by telephone after the visit the

number of tablets remaining in their honle. Any remaining tablets were counted and

recorded. Adherence was expressed as a percent of actual pills taken (i.e. 40/42 pills taken

= 95%). To he considered adherent, patients would have taken 80% or more of the supply

of tablets provided. In addition to pHI counts, adherence to scheduled follow-up visits was

used as a secondary indicator of Medication adherence.

3.7.4 Advene Events

Adverse events were reported to, and recorded by the author. Participants were

intormed of potential adverse effects associated with the use of simvastatin (Zocor~

during the initial Information Seminar. Moreover, each patient was provided with a study

binder, that a1so contained a standard patient monograph on ZocorS1
, which included

information on self-monitoring for possible adverse events. This monograph was similar

47



in content and presentation to that which would have been provided by the patient's

cammunity pharmacy.•
Chapter 3 METHODS AND PROCEDURES

•

•

3.8 Ethical Approval

3.8.1 Royal Victoria Hospital

The original study protocol was submitted for ethical review on June 1. 1998 ta

the Royal Victoria Hospital Research Ethics Board (RVH REB)'t and was subsequently

approved on July 6, 1998. Three separate amendments were filed and subsequently

approved by the RVH REB for their possible incorporation into the existing protoeol; 1)

Submitted: October 30. 1998; Approved: November 19't 1998: Special Medication vial

with an inconspieuously embedded microchip in the cap used for ascertaining Medication

adherenee: 2) Submitted: lanuary 26. 1999; Approved: February 16. 1999: Public

advertisement prototypes (French and English) for newspaper and poster display. 3)

Submitted April 12. 1999~ Approved: May 18. 1999: Additional fasting bload sample far

lipoprotein analysis at week 18. Ail three amendment submissions were appraved. but

due ta excessive costs, only the last two were implemented.

3.8.2 Saint Mary'! Hospital Centre

In an attempt ta expand the existing pool of potential participants ta include the

Family Medicine Clinic at Saint Mary's Hospital (SMH FMC)'t a second complete

protacol submission including a redesigned consent form according ta SMH

specifications was filed on August 16, 1999 for independent review by the SMH Research

Ethics Committee (REC). The protacol, modified slightly from its original version by the

implementation of the two aforementioned amendments't was also granted final approval

by SMH REC on November 18, 1999. Recruitment at SMH FMC officially began

January Il, 2000 and concluded March 6't 2000, since the required sample of participants

had been achieved.
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3.9 Financial Support for tbis Study

METHODSANDPROCEDURES

•
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Funding for this project was made possible through a grant from the Royal

Victoria Hospital Research Institute and through research funds from the McGill

Nutrition and Food Science Centre. The study Medications used in this project were

generously donated by Merck Frosst (Zocor& tOmg) and Bayer (placebo tablets).

3.10 Debriefing Sessions

3.10.1 Procedure

Upon completion of the study. each participant was informed on how they had

progressed in improving their lipemic control during the time they had panicipated in the

study. Individual debriefing appointments were arranged approximately 2 weeks

following the patient's final visil. Each patient' s results were analyzed in terms of

complete lipoprotein profile including apolipoproteins (Total-C. HDL-C. triglycerides.

LDL-C. Total-C:HDL-C ratio. Apolipoprotein B. Apolipoprotein Al, Lp(a), and

Apolipoprotein E) total body weight and body mass index, and blood pressure.

Parameters were reponed for 3 time points: Baseline (-2 weeks), Visit 3 (+12 weeks), and

Visil 4 (+18 weeks). While the complete lipoprotein profile was documented in each

repon. apolipoprotein and Lp(a) levels were generally not discussed with the patient. This

was done because targets for apolipoproteins are currently not addressed in practice

guidelines. Therefore, these data were collected strictly for the purpose of scientific

investigation.

3.10.2 Purpose

The purpose of these debriefmg sessions was fourfold: 1) to provide the patients

'With feerlback on their own progress in improving their lipoprotein profiles, 2) to ensure

appropriate follow-up care with the patient's general practitioner by issuing him or her a
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copy of the report, and 3) to determine the success of the hlinding with regard to the study

medication~ and 4) to gauge the degree to which the patients were satisfied with the

organization of the study.
•
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3.10.3 Content

Debriefing May he considered as a type of unblinding process~ which is used more

often in psychological research. where deception may figure prominently. The debriefings

were divided into two parts during a single appointment: 1) the feedback session, and 2)

the progress report session.

Ali debriefings look place in-person on an individual basis with each patient

(following protocol completion) save one case, where the feedhack portion only was

conducted over the telephone. Prior to the release of the latest Canadian guidelines, ail

treatment evaluation and post-study follow-up care recommendations were based upon

the NCEP ATP Il. Once the new Canadian guidelines became available~ the progress

reports were subsequently adapted 10 reflect this latest set of treatment recommendations.

3.10.3.1 Feedback

The feedback session consisted of a set of prepared questions, which ranged from

issues relating to the patient' s belief regarding the identity of the study Medication they

were taking to whether or not they would recommend the study to other patients. (Please

refer to Appendix E for a copy of the questions posed.) Patients were seen for their

feedhack prior to meeting with the physician to discuss their progress. This was to ensure

that the impressions they gave regarding the study medication's identity were not

potentially confounded by a priori knowledge of the pill~s identity, the revelation of

which occurs during the progress report phase of the session. The majority of patients

were interviewed by the author alone for their feedbac~ while a small minority were

interviewed by the author in the presence of the study's physician.
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3.10.3.2 Progress Report
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The progress report session would then follow the feedhack session, where the

author would discuss the progress report with the patient in the presence of the study' s

physician, as wel1 as reveal the identity of the study medicatioD. Patients who had

expressed concem over their apparent intolerance of a placebo were then able to be

reassured by the physician.
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4.0 APPARATUS AND MEASURES

4.1 Instruments and Assessments

APPARATUS AND MEASURES

•

•

In order to document changes in diet and exercise behaviors, a variety of direct

and indirect instruments were employed including: Mercury sphygmomanometer, digital

scale, body fat analyzer, two-dimensional food models, CaitracTlll accelerometer, Bouchard

3-Day Physical Activity Record, and Stages of Change questionnaires. LiPOprotein

profiles were analyzed at the Royal Victoria Hospital Biochemistry, Immunology, and

Genetics Laboratories as applicable. Medication adherence was assessed by pHI counts,

takiog ioto consideration time of follow-up presentation. the procedures for which are

revie\\ied in Section 3.7.3

4.1.1 Blood Pressure Measurement

At each visit (Baseline, Visits 1-4), participants were assessed for seated blood

pressure, and radial pulse. Two blood pressure readings were measured separated by a

five-minute rest period using a fiee-standing mercury manometer (Baumanometer~, W.A.

Baum Co.. Inc., Copiague, NY) and stethoscope. These two measurements were then

averaged for a Mean seated blood pressure. The participant's radial pulse was also

palpated for 15 seconds during the five-minute rest interval, and multiplied by 4 to

achieve a pulse rate per minute. With the exception of the Infonnation Seminar, aU blood

pressure and pulse measurements were taken by the author, who had been previously

trained bya registered nurse for this purpose.

4.1.2 Total Body Weigbt

At each visit (Baseline, Visits 1-4), participants were weighed on a digital Secal:

(Seca Corporation, Columbi~ MD) scale (Maximum weight= 200 kg) in their street
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clothes less their shoes. Weights were recorded to the nearest 0.1 kg. With the exception

of the Information Seminar, ail body weight assessments were performed by the author.•
Chapter 4 APPARArus AND MEASURES

•

•

4.1.3 Body Composition

Using the Tanitat Body Fat Analyzer TBF-lOS (Tanita Corporation. Tokyo,

Japan). leg-to-leg bioelectrical impedance analysis (BIA) was used to estimate the percent

body làt of each participant at IWO time points: weeks 0 (Visit 1) and 12 (Visit 3). T0

approximate the contribution of street clothing to the total body weight measured by the

unit, 0.3 kg total body weight was systematieally deducted for each participant. Ali

bioelectrical impedance measurements were taken by the author.

Similar in appearance to a bathroom scale with the exception of steel-plated

footpads. which serve as contact electrodes, patients mounted the body fat analyzer

barefoot. and stood ereet with arms at their sides while the measurement took place.

Although the body fat analyzer will measure total body weight, it does require the input of

both height and gender data.

4.1.3.1 Validation Studies

The principle of leg-to-leg BIA is based upon a two-compartment model of body

composition for estimating total body water (TBW}--fat and fat-Cree mass. While the

fonner consists almost entirely of fat, the latter compartment is more heterogenous in

make-up, consisting of varying proponions of water, mineral, fat, and protein. Therefore,

in order to suecessfully employ a two-compartment model, basic assumptions are made

regarding the proponions in which these fat-Cree mass constituents existl02
• The

technology behind the leg-to-Ieg BIA involves the generation of a low frequency

electrical curren~ whieh travels only through the persan's lower limbs. Impedance to

electrical tlow is dependent on the relative amounts of fat to fat-free mass. The greater the

proportion of fat-free mass-which supports conduction-the lesser the impedance to

f1ow, while the greater the proponion of fat mass~ the greater the resistance to flow.
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Hence, TBW is estimated from the voltage drop measured across the four steel electrodes

(i.e. the front and heel footpads).

The use of leg-to-leg BIA for assessing body composition bas been previously

validated against dual-energy X-ray absorbtiometry (DEXA) r=0.94, p<O.OOl in a study

by Rubiano et al. I03 using a sample of 39 volunteers (80% female) of mean age 55.4 ±

17.7 years, and BMI 28.6 ± 4.0 kg/ml. In addition to this latter study. leg-to-Ieg BIA has

also been shown to be comparable in performance to the conventional method 0 f

impedance measurement by tetrapolar BIA by Jebb et al. I02 in a study of 205 participants

(males==104) aged 16-78 years with BMI's of 1641 kg/m2 evaluating the m'o

compartment BIA against a four-compartment model102
,lo3. However, in a study by Bell

et al. 104 that assessed foot-to-foot impedance in predicting TBW against the criterion

measure. deuterium oxide dilution, among male and female participants (n=57) aged 19

56 years with mean BMI=24.9 kg/ml. one caveat that was raised with respect to the use of

leg-to-leg BIA was the potential for underestimation of absolute TBW as the latter rose.

The author attributed this decrement in reliability to an error in the internai software

program.s prediction algorithm, which may present a limitation to the clinician in

estimating percent body fat changes in those people with large TBW compartments.

However. a threshold BMI beyond which the measurement became less reliable. was not

offered.

•

•
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4.1.4 Fasting Lipoprotein Analysis and Otber Biochemïeal Tuting

AlI laboratory indices were analyzed al the Royal Victoria Hospital (except for

those of patient #29. whose data were assessed at the Centre Hospitalier de l'Université de

Montréal). Total cholesterol. triglycerides~ and HDL-C were analyzed using the Bayer

DAX 96 analyzer, foHo\\-ing whicb~ LDL·C \\-'as calcuJated using the Friedewald

equation31
• Sïnce all serum triglyceride measurements remained below 4.5 mmollL, the

use of this equation in this population is appropriate. The apolipoproteins, Al, B, and

Lp(a)~ were all measured via immunological assay using the Beckman Image
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nephelometer. Genotyping was perfonned to characterize Apolipoprotein E. (Persona!

communication~ Dr. D. Blank~ August 20, 2000)•
Chapter 4 APPARATUS AND MEASURES

•

4.1.4.1 Lipoprotein Profdes

AlI participants were measured at baseline, 12 (Visit 3), and 18 weeks (Visit 4) for

fasting lipoprotein analysis. Each profile ordered consisted of the following: Total-C,

triglycerides~ HDL-C, LDL-C, Total-C: HDL-C, Apolipoprotein Al [Apo Al],

Apolipoprotein B [Apo Bl, Lipoprotein (a) [Lp(a»), and Apolipoprotein E genotype ([Apo

E)~ Visit 3 only).

...1....2 Tbyroid Stimulating Hormone (TSH)

At baseline. a screening TSH was performed to mie out secondary dyslipidemia in

all those patients who had oever been previously screened for hypothyroidism as

evidenced by RVH server information. Patients who were not registered at the RVH \-vere

also screened for hypothyroidism.

4.1.4.3 Creatine Kinase (CK) and Alanine AmÎDotransferase (ALT)

Included with the Visit 3 lipoproteio analysis orders were creatinine kinase (CK)

and alanine aminotransferase (ALn. CK and ALT were measured to document baseline

muscle and hepatic function respectively~ and are considered standard monitoring practice

prior to the initiation of lipid-lowering drug therapy. These measurements were

subsequently repeated at Visit 4 in ail those patients who had received simvastatin for the

final 6 weeks of the study in arder to evaluate any clinically significant changes that May

have occurred in muscle and liver function during that intervaI.
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4.1.5 Dietary Intake

APPARArus AND MEASURES

•

•

4.1.5.1 24-Hour RecaU witb 2-DimensioDal Food Models

Dietary assessment was accomplished through the collection of food data using

24-hour recalls with 2-dimensional food models (set of2, black and white, 61 cm x 47 cm

posters consisting of various geometrical shapes used to approximate food ponion sizes)

(Appendix C.2). The food posters served as a standardized reference through the use of

which. both the participant and the research dietitian communicated over the telephone.

All food recalls (n=416) were performed solely by the research dietitian with the

exception of 2, which were done by the author. Recalls were executed in a random

manner. for a total of 8 collection days over 18 weeks. The distribution of the recalls were

divided as follows: 1 at Baseline (approximately 1 week prior to the initial physician

visit), 2 between Visits 1-2, 3 bet\veen Visits 2-3, and 2 between Visits 3-4. Food intakes

were typically collected by telephone interview. However, if the research dietitian

experienced significant hardship in contacting the patient, an in-person recall was

perfonned altematively with the patient at the time of the follow-up \oisit.

A single baseline recall was conducted approximately 1 week prior to the tirst

visit. while the 7 remaining recalls were performed after randomization during the active

phase of the protocol. This self-repon method has been validated previously'OS, and has

been shown to he reliable by itself in assessing dietary fat intake lO6
• In order to

approximate usual dietary fat intake, a minimum of six recalls is necessary107. Eight

recalls were used, where one was conducted prior to randomization, five during the first

12 weeks, and two during the last 6 weeks of the study to allow between-group

comparisons ofdietary changes from baseline.
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4.1.6 Physical Activity

4.1.6.1 Caltracn. Accelerometer

APPARArus AND MEASURES

•

•

The Caltracno accelerometer is an inexpensive, objective means of quantifying

activity level performed on relatively flat terrain by both adults and childrenl08 109 110.

Designed to he wom fastened to the hip, it is an unobtrusive digital sensor, which

measures total movement counts associated with vertical acceleration and deceleration

from isotonic activity. It is not suitable for describing isometric activity, however, nor is il

useful in quantifying non-weight-bearing exercise109 110.

The Caltracnc requires the input of the person's weight, height, age, and gender,

and continuously accumulates their activity counts or calories unless the batteries are

removed from the system. In addition. the device is capable of storing up to 19,999

activity counts before resetting itself to zero ill . Besides quantifying movement, the

accelerometer has the ability to give an estimate of the persan's basal metabolic rate

(BMR)I08 III. The Caltracno accelerometer is available through Muscle Dynamics Fitness

.Vetwork /nc.. located in Torrance, CAI09111112.

The validity of the Caltracno accelerometer has been assessed in adults using daily

log books (r=O.tl - 0.37), the Stanford Seven-Day Physical Activity Recall questionnaire

(r=0.l2 - 0.37), observation of activity (r=.69), and the Large Scale [ntegrated Activity

Monitor (LSI) (r=0.83). Test-retest for the Caltracn. has also been assessed (r=O.35

0.54)112.

Patients were asked to wear the CaltraCno for five consecutive days during four

occasions in this study. They were also asked to record their ""daily total" in a log book at

the end of each day. since accelerometers were ooly wom during waking hours.

4.1.6.2 Bouchard 3-08Y Physical Activity Record

The Bouchard 3-Day Physical Activity Record (Appendix C.3.2) is a self

administered questionnaire designed to quantify physical activity expenditure using

categories of grouped aetivities assigned an estimated calorie expenditure6
• It presents as
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a grid. such that activity data are entered in the framework of the 2400 hour clock with

15-minute rime blocks. Validation of the activity questionnaire has been carried out

previously in a sample of 150 adults and 150 children by Bouchard et al. l13

The activity records were circulated four times during the study with the

accelerometers. Patients were asked each time to complete the questionnaire for three

designated days, during the five days they were assigned to wear the Caltracn.

accelerometer. Questionnaires and accelerometers were then returned to the hospital after

the five-day periode

•
Chapter4 APPARATUS AND MEASURES

•

•

4.1.7 Bebavioral Assessment

4.1.7.1 Stages of Change

The Stages of Change questionnaires were used to classify each patient into either

Precontemplation, Contemplation, Preparation, Action, or Maintenance stages. This was

accomplished by categorizing patients according to their responses to a set of questions

re1ating to each of the four specific behaviors targeted: 1) consuming 5 or more fruits and

vegetables per day, 2) reducing dietary fat consumption, 3) achieving a lower total body

weight, and 4) engaging in regular exercise. AlI Stages of Change questionnaires were

scored by the research assistant.

4.1.7.1.1. Dietary (ntake

Stage of change for readiness to lower total fat intake to less than 300/0 of total

energy was assessed using the questionnaire developed by Greene et al. ll" Il consisted of

five stage-oriented questions designed to classify people according to their intention or

action to avoid consuming high fat foods. This was corroborated with actual dietary

behaviors related to reducing fat intake.
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4.1.7.1.2 Exereise

APPARATUS AND MEASURES

•

•

Readiness to incorporate a program of regular exercise iota one's lifestyle was

assessed using the questionnaire developed by Marcus et al.84 Five fundamental questions

regarding current exercise status are asked~ each corresPQoding to one of the five stages of

change. Differences between the questions relate to the projected time frame for adopting

regular physical activity into one's daily routine, as determined by the patient's subjective

evaluation.
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5.0 DATA ANALYSIS

DATA ANALYSIS

•

•

Ali data analyses were performed using the Statistical Package for the Social

Sciences (SPSS), Version 10.0 (1999, Chicago, IL). Greenhouse-Geisser p-values were

used for interpreting repeated measures analysis of variance (ANOVA).

S.l Physi~aland Bio~bemi~al

Physical data such as total body weight, Mean seated blood pressure (systolic,

diastolic), lean body mass, fat body mass, and biochemical data such as lipoprotein levels

(except Apo E) were analyzed for changes occurring over the tirst 12 weeks using

repeated measures ANOVA. Since body composition was not measured until the first

visit. changes in lean body mass and fat body mass were analyzed using Visit 1 as the

baseline. Changes are reported as Mean ±standard error of the Mean (SEM).

S.2 24-Hour Recall Food Records

S.2.1 Procedure for Analysis of Food Records

Ail food recall data (n=416 records) were collected by the same research dietitian.

These data were then analyzed using Genesis
T1ll

RicO software, Version 5.2 (ESHA

Research, 1997, Salem, OR) by a team of 4 Oietetics students, and 1 clinical research

assistant. ail of whose work was evaluated by a single, independent research dietitian

(henceforth referred to as the ·evaluating dietitian'). Two of the students (including the

author) ~·ere graduate level students (M.Sc., Ph.O. candidates), while the other two were

undergraduate level students, who had finished their third level stage. These food record

analyses were completed over a period of 2 ~ months.

T'wo of the students were recruited following a 2-hour introductory seminar

organized by the author, and animated by a registered dietitian with previous research

experience (M.Sc.) in anaIyzing 24-hour recalls from two-dimensional food model data.
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Eight interested undergraduate Dietetics students responding from a poster advertisement

circulated to both the respective McGill University and Université de Montreal faculties

anended this introductory meeting. The objectives of the seminar were threefold: 1) to

teach the concepts behind the t\\'o-dimensional food posters for the purpose of translating

24-hour recall da~ 2) to introduce the Genesis
N

R&D software program as the database

by which translated food data would he interpreted and analyzed~ and 3) to evaluate and

select the most competent candidates for analyzing the 24-hour recall data from the study~

as assessed by the animator. the evaluating dietitian~ and the author. Following the

conclusion of the seminar, students were asked to complete two questionnaires evaluating

the content of the program and the effectiveness of the animator. Feedback from the

former served as an index of the level of general comprehension, permitting a follow-up

review of difficult concepts with the selected students. Each student panicipating in the

analysis of the 24-hour recalls was compensated with a $200 honorarium following the

completed analysis of a predetermined number of food records. Six students (ail of whom

had completed their third level stage) were initially selected. However, due to the

availability of higher wages elsewhere. four students declined to participate in the

research project.

•

•

Chapter 5 DATA ANALYSIS

•

5.2.2 Analysis 01 Food Records

Ali food data were analyzed using computers at the McGill Nutrition and Food

.Science Centre. Students were asked to allocate as much of their time as feasihle in order

to complete the food records within a set time frame. Provided with an initial food

standards list as a guideline in analyzing the food data, students were encouraged to

consult with each other frequently to resolve difficulties in data translation. Functioning

also as a resource person and supervisor, the author assisted the data analysis team in

retrieving information on unlisted food items (i.e. recipes, ethnic foOOs), and in offering

advice on the analysis of controversial items. Because Genesis
nl

R&D is an Arnerican

hased program, severa! Canadian food items were not able to he appropriately coded from

the list of food items provided in the database (i.e. non-hydrogenated margarines). For
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this reason~ new food items (i.e. Becel~ were entered into the database according to the

nutrient composition data provided on the food labels. Moreover, sorne food record data

necessitated recipe references in order to more precisely analyze their nutrient content.

Most often, recipes were obtained on-line from major food recipe searchable databases,

such as Epicurious. com. In other cases, conventional cookbooks were employed. Ali

unlisted single-entity foods were always entered into the database as new food items by

the author from either food label information, or on-Hne from nutrient composition data

from the USDA Agricultural Research Service Nutrient Data Laboratory

(www.nal.usda.gov/fnic/cgi-bin/nut_search.pl).

•
Chapter 5 DATA ANALYSIS

•

•

S.2.3 Assurance of Data Quality

Once a given patient's set of food records was completed (n=6-8), the records

were printed, collated, packaged, labeled, and submitted to the author for delivery to the

evaluating dietitian. The evaluating dietitian would then systematically review each set of

food records to evaluate the quality of the data. Data were examined in terms of both

accuracy and appropriateness in representing the patient's reponed food intake. Any

modifications recommended by the evaluating dietitian for improving the quality of the

food record analyses, such as the selection of a more representative food item from the

Genesisnl R&D database or a more appropriate portion weight, were indicated in writing

on each printed report. Ali evaluated analyses were returned to the author for amendment

by the latter and the research assistant. Following the correction of these food records,

relevant sections were then reprinted, and resubmitted as an intact set to the evaluating

dietitian for final verification and approval. The designated hard-drive file was then

systematically reviewed by the author for verification that all the contained food records

represented the '''fmal approved" versions as updated from the initial set of diskettes.

Statistical analyses were then conducted based on the analysis of these hard-drive records.
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5.2.4 Precision among the Raten

DATA ANALYSIS

•

•

T0 document the precision among the five raters in analyzing the food records, a

single food record was selected by the research dietitian for analysis by each rater. None

of the raters had been aware they were being tested, except the author, who had organized

the testing procedure. Testing was conducted toward the end of the time frame allocated

for the analysis of ail the patient food records. To assure blindedness ta the testing

procedure, the food record was disguised by patient name, such that each rater received

the test record as an inconspicuous camponent of an actual assigned batch of patient

records.

5.2.5 Statisti~al Analyses

Food data were analyzed for changes occuning over the first 12 weeks (n=318

records) between the two groups using repeated measures ANOVA. Mean group intakes

were initially detennined according to the number of 24-hour recalls canducted within the

visit time interval: Baseline to Visit 1 (l recall); Visit 1 to Visit 2 (2 recalls), and Visit 2

to Visit 3 (3 recalls). Nutrients examined included: total energy, protein, total fat,

saturated fat (SFA), polyunsaturated fat (PUFA) (including omega-3 fany acids),

monounsaturated fat (MUFA), cholesterol, total carbohydrate, sugars, starches, dietary

fiber (including soluble and insoluble) and alcohol.

Precision among the raters was analyzed by descriptive statistics. Means and

standard deviations for each nutrient were reported. Raw data for each rater is presented

for comparison (Table 8). Coefficients of variation (CV) were calculated, and are

presented as percentages in the table.

S.3 Caltncni A~celerometerReadmgs

Accelerometer data were analyzed according to daily activity count records

maintained on a standard log sheet by the participant. A Mean daily Caltraen. activity
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count was determined by simple addition of the total daily activity counts registered by

the participant over the 5 consecutive days of wear. In cases of malfunction or omission to

wear the machine, a Mean daily activity count was calculated based upon the remaining

eligible days of wear. The Mean change in daily activity counts between groups was

analyzed by repeated measures ANDVA for changes occuning between baseline to Visit

1 (2 weeks), Visit 1 to Visit 2 (6 weeks)., Visit 2 to Visit 3 (6 weeks).

•
Chapter 5 DATA ANALYSIS

•

•

5.4 Bouchard 3-Day Pbysical Ac:tivity Records

Three·day Physical Activity Record (3-DPAR) data were analyzed according to

recommendations by Bouchard6 by summing the frequencies of performance of 9 levels

of physical activity intensity (identified as 1·9 in the records) registered per 15-minute

time block over the course of 3 x 24-hour time periods (3 x 96 x IS-minute time blocks).

Each frequency was then multiplied by a provided energy expenditure equivalent

(kcaUkg/l5 min) known to correspond to the given activity intensity level. A Mean total

daily energy expenditure (kcal/kg/day) was then calculated for the 3 consecutive days

when records were kept by the participants. In cases of unclassifiable data or omission to

complete records at the time of assignment, a mean total daily energy expenditure was

calculated based upon the remaining eligible days during which activity was recorded.

The mean change in total daily energy expenditure between groups was analyzed by

repeated measures ANOVA for changes occurring between baseline to Visit 1 (2 weeks).

Visit 1 to Visit 2 (6 weeks), and Visit 2 to Visit 3 (6 weeks).

5.4.1 Scoring 'UDscorable' Data

The scoring of the activity records was performed by both the research assistant

(primarily), and the author. Records, which were either devoid of data in whole or in part,

or which contained notations other than the conventional numerical references used to

denote activities performed., were considered ·'unscorable". Ali initially unscorable

activity records, which were not completed according to the instructions given, were
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deferred until all scorable records had been evaluated. These unscorable records were then

systematically and simultaneously reviewed by both the author and the research assistant

for consensus on appropriate activity categorization based on a provided list of activities,

which corresponded to a specifie intensity category.

•
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•

•

S.5 Stages of Change QuestioDnaires

Individual stages of change were determined for 4 behaviors: 1) consumption of 5

or more fruits and vegetables per day, 2) reduction of dietary fat consumption. 3)

achievement of a lower total body weight, and 4) engagement in regular exercise.

C"Regular" being defined by the authors as at least 20 minutes of continuous exercise on 3

or more days per weekt'. Ail Stages of Change questionnaires were scored by the

research assistant.

Descriptive statistics were used to describe the number of individuals in each stage

of change at Baseline and Visit 2 (Table ID). The Mann-Whitney Rank Sum Test was

used to detect differences between groups at baseline and between baseline and Visit 2.

Patients were reclassified for ease of reading into three categories (Decrease, No Change.

Increase) according to the direction of their evolution across the stages of change (Table

Il). :\lthough not presented at this time. future analyses will seek to validate the observed

stage of change against data from actual dietary intakes, activity levels, and demographic

information.

5.6 Medication Adherence

Medication adherence was determined as the proportion of tablets taken from the

initial supply of study medication provided. To he considered adheren~ the participant

would have taken at least 80% of the total number ofdoses provided.

Mean adherence rates were calculated for the placebo group for the interval

between Visit 1-2, and Visit 2-3. The frequency of adherence rates of 80% or better was

also analyzed. The change in mean adherence rates from Visits 1-2 to Visits 2-3 were
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compared using paired sample t-tests between the mean adherence rate detennined from

Visits 1-2 and that from Visits 2-3. Pearson correlations were performed on medication

adherence rates between Visits 1-2 and Visits 2-3, on mean adherence rates versus

incidence of adverse effects. and on mean adherence rates and medication belief.

•
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•

•

S.7 Adverse Events

The total incidence of adverse events occurring during the tirst 12 weeks (the lime

during which the placebo was taken), the most frequently affected organ system, and the

total number of patients experiencing at least one adverse event during VisilS 1-2 and

Visits 2-3 was reported. Pearson correlations were perfonned between adverse event

incidence and medication belief.

S.8 Acbievement of NCEP ATP Il Target for LDL..C Reduction

Comparison of the frequency of participants who achieved the NCEP ATP II

target for LDL-C reduction al week 12 was analyzed by group using the chi-square

statistic.
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6.0 RESULTS

6.1 Recruitment and Randomization (Figures 2, 3)

6.1.1 Recruitment by Physieian Refernl

RESULTS

•

•

With respect to physieian-referred patients, over 13,815 laboratory records were

searched between the Royal Victoria and Saint Mary's Hospitals' clinics. Of these cases.

approximately 10,809 were either rejected due to absence of lipoprotein da~ or because

results were outside the established lipemic boundaries for inclusion into the study. Chan

screening ensued in the 3,006 patients whose lipid profiles were initially within the study

criteria parameters. Based on exclusionary medical histories and pharmacologie treatments.

another 2.549 patients were rejected. Those patients remaining eligible following this ehan

review (n=457) were identified to the physicians as potentially suitable candidates for the

study. Of this cohort. 52 were eventua11y reeruited for the study. Reasons for the non

participation of the 405 patients identified for the study included principa11y: refusai to

participate as evidenced by no contact information provided or ineligibility based on body

mass index. as confirmed by telephone interview. (Figure 3)

6.1.2 Recruitment by Self-Refeml

Over 110 persons responded to the public advenisements for participant

recruitment. Of these 110. ten could not he reached by telephone. despite repeated

attempts to contact them. Thus. 100 patients were successfully interviewed, with 26

respondents initially meeting the study's inclusion and exclusion criteria.

6.1.3 RaDdomization of Eligible Candidates

The physician- (n=52) and self-referred (n=26) study candidates attended the

mandatory Study Information Seminar, after whieh 73/78 candidates provided written

informed consent. These 73 candidates then underwent a screening lipoprotein analysis,
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foUowing wbic~ anotber 19 patients became ineligible due to results filUing outside the

study~ s lipemic boundaries. The remaining 54 eligIble patients were then randomized. with

27 assigned to the treatment (Placebo) group, and 27 to the control group.
•

Chapter 6 RESULTS

•

•

Fig_ft 2: Cross-section ofParticipant Origins as Yielded ftom Recruitment resources

,-RVH-eC 8 RVB-IMU ~RVH-ENDO .8MB-nle 0 SeIf-relerni 1
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Figure 3: Algorithm of Recruitment and Randomization Procedure

RESULTS

REFERRAL SY PHYSICIAN SELF-REFERRAL

•

•

Laboratory records searched Response to newspaper, poster
for lipid profiles- (n- 13,815) advertisemel1ts (0= 110)

"Patient cbarts screened Respondents initially screened by
(n= 3,006) telephone (n= 100)

+
Patient cbarts fiasged

(0= .457)

~ ,r
lnitially eligible, interested InitiaUy eligtble, interested

Patients (0=52 ) respondents (0=26 )

" ~
Attendance al Study Information Seminar

(n= 78)

"Attendees giving written iDformed consent
(n= 73)

Eligible patients randomized following Casting
Lipoprotein profile (n=54)

,/ "\.
Treatment Control

(0=27) (n=21)

~, ~r

Completing 12 Completing 12
Weeks (0=26'-) Weeks (0=27)

a Includes Royal Victoria and Saint Mary's hospitals
bOne patient discontinued the placebo within the tirst week of treatment due to intolerable
visual disturbances. This patient was altematively continued on the standard
nonphannacologic therapy (i.e. diet and exercise) alone.
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6.2 Attrition

RESULTS

•

•

A total of 53/54 patients successfully completed 12 weeks of the 18-week

protocol. One patient self-withdrew before even completing the tirst visit due to personal

dissatisfaction with group assignment. (This patient had been randomized to the group

which received study medication for the entire 18 weeks). Of the 53 patients, 1 patient

who had initially completed Visits 1 and 2, had to he withdrawn due to an unrelated

hospitalization for a pulmonary embolism. This patient was later restarted from Visit 1.

and successfully completed the eotire 18 weeks. Four other patients from the sample of 53

withdrew after 12 weeks. Of these four participants, 1 withdrew due to intolerable

gastrointestinal effects attributed to the study medication (placebo). Another two

withdrew due to persona! crises unrelated to the study, while the fourth \\ithdrawal was a

loss to follow-up. This loss to follow-up occurred despite repeated attempts to contact the

patient by telephone by the research dietitian, the author, and the study physician.

6.3 BaseliDe Participant Characteristia

One-way analysis of variance performed between the two groups for differences in

baseline characteristics yielded no significant differences in age, body weight, % lean and

fat masses. blood pressure. pulse. lipoprotein profiles, physical activity levels, or dietary

nutrient intakes. Similarly, chi-square tests performed on gender. country of birth.

Montreal Urban Community residency ~ university education, referral status, number of

chronic medications~ selected NCEP risk factors~ overweight self-assessment, prior

dietetic consultations, and number of weight loss attempts carried out in the past year

yielded no signÏficant differences between groups. Finally, independent sample t-tests

were performed on weight 1 year ago~ weight 5 years ago, maximum body weight, and

age of ma.ximum body weight produced no significant differences between groups, with

the exception of weight 5 years ago. Panicipants in the placebo group were heavier 5

years ago than those in the control group (84.2 ± 3.1 kg vs. 75.2 :t 2.6 kg, p=O.031)
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(Tables 5 and 6). However, the difference between groups disappeared when these

weights were converted to body mass index (BMI).•
Chapter 6 RESULTS

Table S: Baseline Physical and Biochemical Characteristics ofStudy Participants

•

•

58.0 + 1.9
12 46.2

88.7 + 2.6
30.7 + 0.6
65.9 + 1.6
35.0 + 1.9

137 + 2
85 +2
73 +2

5.0 + 0.1
6.41 +0.10
1.87 + 0.18
1.27 + 0.05
4.28 + 0.08
5.19+0.18

140+ 4
133 + 3
38 + 7
69.2

1875.77 + 160.98
82.28 + 8.66

17.8 + 1.2
60.67 + 6.87

28.4 + 1.6
20.61 + 2.70
11.32 + 1.64
1.09 + 0.18

23.90+2.62
260.37 + 43.84
252.45 + 21.58

54.2 +2.0
94.68 + 9.71
20.63 + 1.99
5.78 + 0.58
11.84 + 1.19

125.02 + 14.77

56.8 + 2.0
16 59.3

82.9 + 2.6
31.1 + 0.8
63.7 + 1.7
36.3 + 1.7

139+4
86+2
75 + 2

5.1 +0.1
6.48 + 0.13
1.73 + 0.13
1.33 + 0.06
4.36 + 0.11
5.05 + 0.20

146+ 5
131 + 4
51 + 12

70.8

1888.97 + 168.02
79.32 + 8.35

16.9 + 1.0
66.02 + 8.86

30.3 + 2.3
21.70 + 3.48
13.83 + 2.14
1.15 + 0.14

23.40 + 3.59
213.62 + 32.57
244.25 + 24.86

53.3 + 2.8
91.00 + 9.92
20.48 + 2.15
5.58 + 0.59
11.62 + 1.18

111.21 + 12.06
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Table 6: Baseline Sociodemographic Characteristics

RESULTS

•

•

B.I .... l!IrH dl.lI'.llllll .... lll .... l'I.llll," ~rl>lq'lll ~ 1, ) ( 1IIIIIIti ~rlillp (Il 2 ~ 1

Canadian-bom (%) 15 (57.7) 18 (66.7)
MUC resident (~/o) 21 (80.8) 21 (77.8)
Married or equivalent 20 (76.9) 17 (63.0)
University education (0/0) 16 (61.5) 12 (44.4)
Recruited by MD referral (%) 16(61.5) 18 (66.7)
2: 1 Chronic Rx medications 15 (57.7) 21 (77.8)
~:=.-.~~~~..~.~ ...,... "'.. :~.-: " ~?~;!~·2~~:ci~;JI~{~~~jl~!~~;?~;~~:,:~~·. -;';~ :~~~~\"'~ ):~<~;.;.~...-~..~~ :~"~r; J~ ·-~i-· ~·;~~~gl

< 2 CAO risk factors 22 (84.6) 22 (81.5)
LDL-C > 4.1 (%) 22 (84.6) 18 (66.7)
Risk factor for age (0./ct)e 22 (84.6) 20 (74.1)
Family history of premature CHD(%) 7 (26.9) 8 (29.6)
Diagnosed hypertension (0/0) 7 (26.9) 10(37.0)
Smoking (0/0) 5 (19.2) 2 (7.4)
~~~":_.~·~~t~~~t;.~f}i.s~~~~~~;~~~(·:~:~{,.~~,;>~ '.;:;. ".:: '. .~:~j.~ ..: ..

...... ". . , .. ;~'.... - ._-~.. ... - ......_: .-" .'_. . . _ .::.:~·_c

Consider self overweight 22 (84.6) 24 (88.9)
Prior dietetic consultation (%)b Il (42.3) 15 (55.6)
~ 1 weight 105S attempts in past year 10(38.5) 15 (57.7)
Weight 1 year aga 86.7 + 2.7 80.7 + 2.6
BAlI 1 year ago 29.9 + 0.6 30.3 + 0.8
Weight 5 years ago 84.2 + 3.1* 75.8 + 2.5*
BAfi 5 years ago 28.9 + 0.6 28.1 + 0.6
Maximum body weight (kg) 90.1 ±2.9 85.2 + 3.1
.Maximum BMI 31.1 + 0.5 31.7 + 0.8
Age of maximum body weight (y) 53.2 + 2.2 47.8 + 2.6

il Means are reported elther as Mean ± SEM or by frequency (%)
b Includes consultation for any reason
C Age: male ~ 45 years; female ~ 55 years or premature Menopause without estrogen
replacement therapy
• Significant p=O.041
MUe = Montreal Urban Community
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6.3.1 Weigbt Loss History and Food and Supplement Activities

6.3.1.1 History of Weigbt Loss Metbods

RESULTS

•

•

Additional information regarding specific methods used for the purpose of

promoting weight loss was elicited from participants from the General Infonnation

questionnaire. Participants were queried as ta the nature of the attempts made during both

the past year and the past 5 years to lose weight. In aIl cases except one, (increasing

physical activity level during the past 5 years, 51.9% in control group versus 23.1 % in

placebo group p=O.031 ) there were no statisticaIly significant differences between groups.

In total, 7.5% and 15.1% of study participants reported having seen a dietitian for

weight loss counseling during the past year and 5 years, respectively. Group meetings

were anended by 11.3% during past year. and 13.2% during past 5 years. Specifie diets

were anempted infrequently with ooly 5.7% during past year, and 9.4% 5 years ago. Meal

replacements were rarely used by 1.9% during both time frames. Skipping meals was

reported by 11.30/0 at bath 1 and 5 years aga. Eating less was a frequent method

employed. with 37.7% and 45.3% having anempted this method during the past year and

5 years. respectively. Participants were aIso asked more specifie questions on nutrient

intakes: lowered intake of bread, eereals, and pasta: 24.5% at 1 year and 5 years ago;

increased fruit and vegetable intake: 34.0% 1 year ago, 37.7% 5 years aga; lowered fat

intake: 49.1% 1 year aga versus 56.6%) 5 years ago. Increasing level of physieal activity:

28.30;0 1 year ago. and 37.7% 5 years ago. No participant reponed having been on

prescription weight-loss drugs in the previous year. while ooly 1 (1.9%) had 5 years ago.

Herb or herbai supplement use for the purpose ofweight loss was rare at 1.90,/c) 1 year ago,

while no usage was reponed 5 years ago. Two patients (3.8%) reponed having been

treated by a physician for weight problem, while 3 (5.7%) had been treated 5 years ago.

No participant either in the previous 1 or 5 years was ever treated at an obesity clinic.
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6.3.1.2 Food and Supplement Aetivities

RESULTS

•

•

With regard to food-seeking behaviors~ there were no significant differences

between groups on any of the behaviors examined. In total~ 92.3% of study panicipants

reported doing the grocery shopping at least sometimes, while 44.2% were solely

responsible for the preparation of food in their household. Label-reading for nutritional

information when purchasing food was reported by 59.6% of the study participants.

Although herbai use was infrequent at 15.4%~ vitamin and mineraI supplement

consumption was reported by 55.8% of the patients.

6.4 Changes in Anthropometrie, Lipoprotein, Physiea. Aetivity, and Dietary

Intake Endpoints

The change in body weight during the study was -1.8 kg for the placebo group.

and -1.5 kg for the control group. While the changes from baseline were significant. there

were no significant differences between the groups.

The change in body composition suggests an increase in lean mass, and a decrease

in tàt mass: + 1.1 kg Jean mass. -2.0 kg fat mass for the placebo group; +0.2 kg leao mass.

-0.2 kg fat mass for the control group. None of these differences were significant.

Blood pressure decreased significantly during the study. but there were no

significant differences between the groups: -9/6 mm Hg in the placebo group; -1217 mm

Hg in the control group.

The changes in lipoproteins were small and non-significant: total cholesterol

-0.04 ± 0.12 in the placebo group~ -0.07 ±0.11 in the control group; LDL-C -0.07 1: 0.11

in the placebo group, -0.06 ± 0.08 in the control group; HDL-C +0.04 ± 0.03 in the

placebo group, +0.01 ± 0.03 in the control group; and triglycerides -0.01 ± 0.12 in the

placebo group, -0.03 ± 0.09 in the control group. These small changes led to a significant

improvement over time in the total cholesterol: HDL-C ratio (-0.19 ±0.12 in the placebo

group. -0.19 ± 0.11 in the control group), with again no significant difference between the

two groups.

74



Repeated measures ANOVA revealed significant intervention effects in bath

groups for weight (p<O.OO1), systolic (p<O.OO 1) and diastolic (p<O.OO 1) blood pressures,

pulse (p<O.OOI), TC:HDL-C (p=O.OI9), and total dietary (p=O.028) and soluble (p=O.027)

fibers. while trends were observed for Apo Al (p=O.OSO), and starch (p=O.055) and

cholesterol (p=O.Û79) intakes. (Table 7)

A further analysis using only data from baseline and week 12 showed precisely

the same significant outcomes as that which took account of the interval measW'ements:

body weight (p<O.OOl), systolic (p<O.OOI) and diastolic (p<O.OOl) blood pressures, pulse

(p<O.OOI). TC:HDL-C ratio (p=O.019), dietary cholesterol (p=O.037), and total dietary

fiber (p=O.O16).

Repeated measures ANOVA was conducted between the two groups on measured

anthropometric, lipoprotein, physical activity, and dietary intake endpoints during the first

12 weeks of the study. No significant differences between groups were found in any of

the parameters investigated including total body weight, % lean and fat mass, blood

pressure. pulse. total cholesteroL triglycerides. HDL-C. LDL-C, TC:HDL-C. and

apolipoprotein concentrations. Likewise, changes occurring in accelerometer counts.

calculated daily energy expenditures, and nulrient intakes including total energy, protein.

total, saturated.. polyunsaturated (PUFA), and monounsaturated (MUFA) fats, dietary

cholesteroL total carbohydrate, sugars, total dietary.. soluble, and insoluble fibers.

starches, and alcohol remained similar between the two groups.

•

•

Chapter6 RESULTS

•

6.5 Power of the Study

With a standard deviation of 2.6, and a sample size of 26 participants per group,

results from this study indicated that at a p<O.OS, there was an 80% chance of detecting a

2.4-kg difference in total body weight between the two groupSIIS.

6.6 Evaluation of Inter-Rater Variability

Coefficients of variation were calculated to assess the extent of inter-rater

variability in the analysis of the food records collected by 24-hour recall. Data from
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individual raters are shown followed by group means and standard deviations for each

nutrient evaluated (Table 8). Coefficients of variation (CV%) were then calculated by

dividing the standard deviation by the Mean, and multiplying by 100.

In general, precision was determined to he very good (CV% <15%) for total

energy. protein, total, saturated, and monounsaturated (MUFA) fats, dietary cholesterol.

total carbohydrate, and sugars. Other nutrients, which were associated with higher CV%

were. in sorne cases, nutrients consumed in comparatively lesser amounts (i.e. ornega-3

fany acids). Thus, relatively small variations in rater decision-making in analyzing these

nutrients would have resulted in a higher coefficient of variation.

•

•

•

Chapter6 RESULTS
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Protein (il)- 82.28 +8.66 78.56 + 6.70 78.90 + 4.95 79.32 +8.35 71.28 + 5.52 76.73+5.18
% orotein enerf!V 17.8 + 1.2 17.1 + O.S 17.3 + (J.7 16.9 + 1.0 17./ + 0.9 18.0 + 0.7
Total fat (2) 60.67 +6.87 60.51 + 6.40 59.23 + 5.40 66.02 +8.86 57.60 + 5.53 56.85 + 5.22
% (al eneriW 28.4 + J.6 28.6 + /.5 27.9 + 1.3 30.J + 2.3 29.8 + 1.4 28.6 + /.0
SFA (2) 20.61 +2.70 20.24 + 2.42 18.25 + 1.86 21.70 +3.48 17.91 + 1.82 17.40 + 1.61
% SFA enerfll 9.5 + 0.8 9.4 + 0.7 8.5 + 0.5 9.9+ 0.9 9.4 + 0.6 8.7+0.4
PUFA (I!) 11.32 + 1.64 12.15 + 1.51 12.30 + 1.14 13.83 + 2.14 12.06 + 1.33 12.23 + 1.43
%PUFA eneri!V 5.J + 0.6 5.8 + 0.5 5.9 + 0.4 6.3 + 0.7 6.2 + 0.4 6./ + 0.4
Omella-3 fattv acids (l!) 1.09 +0.18 1.17 + 0.15 1.25 + 0.13 1.1S +0.14 1.1 ) + 0.17 1.09 + 0.11
MUFA (2) 23.90+2.62 23.24 + 2.53 23.38 + 2.24 23.40+ 3.59 22.75 + 2.68 21.82 + 2.19
%M'UFA eneri!V Il.4+0.7 JJ. J + 0.7 / /.0 + 0.6 lO.8 + /.0 11.6 + 0.8 1/.0 + 0.7
Chollestei/'ol (mil) 260.37 + 43.84 193.73 + 26.45 201. J5 + )8.26 213.62 + 32.57 '92.99 + 20.40 ]60.70 + ]6.]2
Tota1L.nl ...:.y~rate (Il) 252.45 + 21.58 246.06 + 11.46 249.52 + 19.81 244.25 + 24.86 226.23 + 14.92 234.94 + 15.64
%carho~ vdrale ener~v 54.2+2.0 54." + /.9 53.'" + J.5 5J.3 + 2.8 54.8 + J.S 54.7+ /.5
SUllars (i!. 94.68 +9.71 100.80 + 9.38 96.56 + 6.08 91.00+9.92 94.79 + 7.71 93.55 + 7.54
Dietarv fi ber (I!)I 20.63 + 1.99 21.26 + 1.70 23.33 + 1.83 20.48 + 2.15 21.03 + 1.87 25.02 + 2.03
,4)oJuhle (i!)2 5.78+ 0.58 5.58 + 0.46 6.35 + 0.69 5.58 + 0.59 5.30 + 0.51 6.79 + 0.49
Insoluble (i!) 11.84+ /.19 1J. 75 + /.08 12.95 + /.0-1 1/.62 + /.18 J/.38 + J.21 /3.57 + 0.99
Starches (il) 125.02 + 14.77 103.26 + 9.00 95.82 + 8.26 111.21 + 12.06 94.37 + 9.04 102.41 + 9.17
Alcohol (2) 3.54 + 1.20 7.74 + 2.97 10.44 + 2.95 4.97+2.73 2.12+0.99 4.21 + 1.27

a Means arc reported as Mean ±SEM
No !tignificanl difference.~ helween groups
b Assessed during the following intervals: Baseline to Visit l, Visil 1-2, Visil 2-3.
1 Treatment effeet over time, p=O.028
2 Treatment effeet over time, p=O.027
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Protein (1) 75~58 75.42 74.33 72~69 74.07 74.42 ±1~ 17 1.6
Total fat (g) 24.65 25.35 24.04 22~23 27.05 24.26 ±1.80 7.4
SFA (g) 5.64 5.83 5.55 5.56 6.28 5.77+0.31 5.3
PUFA (g) 4.28 6.26 4.04 4.41 5.82 4.96 ± 1.01 20.3
Omega-3 faUy acids (g) 2.03 3~36 1.87 2.01 2.60 2.37 + 0~62 26.0
MUFA (g) 12.08 10.71 Il.99 10~30 12.17 Il.45 ±0.88 7.7
Cholesterol (mg) 119.92 120.74 119.90 94.42 99.54 110.90 ± 12.84 Il.6
Total earbobydrate (1) 123.55 149.96 112.34 115.14 137.34 127.67 ±15.81 12.4
Sugars (g) 64.16 63.94 52~71 65.35 64.71 61.77 ±5.09 8.2
Dietary fiber (g) 13~25 16.85 11.51 10.63 15.62 13.57 ±2.64 19~5

Soluhle (g) 1.93 3.81 2.28 J.56 3.10 2.54 + 0.91 36~O

In.foluhle (g) 6.60 J1~42 4~40 6~62 6.86 7.18±2.57 35.8
Starches (g) 41.51 59.41 42.74 31.75 50.85 45.25 + 10~42 23.0
1 Mean intakes are reported as assessed by cach rater, whose initial work was always subjected to the final evaluation and approval by

the evaluating dietitian
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6.7 Estimation of the Extent of Underreporting

RESULTS

•

•

In order to estimate the extent of underreporting, basal metabolic rates (BMR)

were calculated for each participant using the WHO equation. 116 Each participant's total

energy intake (El) in kilojoules (10) was then divided by the calculated BMR, as outlined

by Goldberg et a1. 117 The EIIBMR fractions were subsequently compared to established

minimum eut-points as determined by the number of participants being studied. and the

number of days for which food data were collected. Repeated measures ANOVA

perfonned between the EIIBMR ratios from Baseline to Visil l, Visit 1 to Visit 2, and

Visil 2 to Visit 3 revealed no significant differences between groups (p=O.682), and no

significant effect of rime on reporting tendencies (p=O.SOO). (Table 9)

Table 9: Estimation of the Extent of Underreporting Using the WHO" Energy

Expenditure Equation for 30-60 Year-Old Adults

Recall period Placebo group (n=26) Control group (n=27) Minimum Cut-off ratiob

(n recalls) EIIBMR (cale") EIIBMR (cale")
Baseline (1) 1.32 ± 0.12 1.32 ± 0.13 1.39
Visit 1-2(2) 1.29±0.10 1.19±0.09 1.41
Visit 2-3 (3) 1.32 + 0.10 1.23 + 0.09 1.43
il Men: EE (KJ) = 19.2 x weight (kg) + 66.9 x height (m) + 3769116

Women: EE (KJ) = 36.4 x weight (kg) - 104.6 x height (m) + 3619116

b EIIBMR (cale) = Energy intakelbasal metabolic rate (calculated)1
11

No significanl differences between or wilhin groups
Afean weighls were ca/cu/atedfor Baseline-Visit 1, Visits 1-2 and Visits 2-3.
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6.8 Stage of Change

6.8.1 8aseline Stage of Change

RESULTS

•

•

Stage of change for each of the 4 lifestyle behaviors evaluated-l) readiness to

consume 5 or more fruits and vegetables per day, 2) readiness to limit dietary fat intake,

3) readiness to lose excess body weight by changing diet and exercise habits, and 4)

readiness to engage in regular exercise for at least 3 times or more per week for 20

minutes or longer-is reponed al baseline and at Visit 2. (Table 10). No significant

differences between groups were noted at baseline.
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Table 10: Comparison of Change in Stage of Change between Groups Occumng from

Baseline (·2 weeks) to Visil 2 (6 weeks)".•
Chapter6 RESULTS

..... l.l~l Id ( 11.1/1~l l'I.lll 1111 :':111111' [1\ 211 1 ( lllltllli :':lllllp III 2-'

~1mœIII~~
,.1 ., . ::>- :,:,..:~" :~..:~~ .~~.<.:.-.~ .:,::.~ ~~.~":~:;:'.. :;. :-':, <.- ,.,' ~: ,~<- ~ "'. :,:.~~~" <,;,~:~~,:-~,:~..~ ,
a!'-:': .. '*"' :_

Precontemplation 5 (19.2) 4 (15.4) 3(11.1) 2 (7.4)
Contemplation 6 (23.1) 6 (23.1) 4 (14.8) 6 (22.2)
Preparation 4 (15.4) 5 (19.2) Il (40.7) 8 (29.6)
Action 2 (7.7) 2 (7.7) - 5 (18.5)
Maintenance 9 (34.6) 9 (34.6) 9 (33.3) 6 (22.2)
~i~1~:-;j~~>:~~~~~~:,:~;:'f}:~ ~~ ,.h ~~I.~~:~~~'. ~~-:-:~ ~~ ~ ,:; -,C': ->; : :~~',': :~;.~~" ~.~~?~

8 (30.8)

2 (7.7)

1 (3.7)

2 (7.7)
2 (7.7)

1 (3.7)

12 (46.2)

11 (40.7)
14(51.9)

Precontemplation 1 (3.8) 2 (7.7) 1 (3.7)
Contemplation 2 (7.7) 3(11.1)
Preparation 5 (19.2) 1 (3.8) 5(18.5)
Action 4(15.4) 9 (34.6) 9 (33.3)
Maintenance 14 (53.8) 14 (53.8) 9 (33.3)

_.
Precontemplation 1 (3.8) 2 (7.7) 3(11.1)
Contemplation 6 (23.1) 1 (3.8) 5 (18.5)

• Preparation Il (42.3) 2 (7.7) 7 (25.9)
Action 3 (11.5) 9 (34.6) 4 (14.8)
Maintenance 5 (19.2) 12 (46.2) 8 (29.6)

~~1~~t~~~~~~~fi~0~iJ~~~~~
Precontemplation 5 (19.2) - - 1 (3.7)
Contemplation 3 (11.5) 6 (23.1) 5 (18.5) 2 (7.4)
Preparation 12 (46.2) 8 (30.8) 12 (44.4) Il (40.7)
Action 1 (3.8) 6 (23.1) 1 (3.7) 4 (14.8)
Maintenance 5 (19.2) 6 (23.1) 9 (33.3) 9 (33.3)
a Stage of change lS expressed as a frequency (%) wtthin each group.
b Readiness to consume 5 or more servings of fruits and vegetables per day
C Readiness to limit dietary fat intake
d Readiness to iose excess body weight by changing diet and exercise habits
c: Readiness to engage in regular exercise for at least 20 minutes 3 or more limes per week
f Control group n = 26
No significant diffèrences between groups

•
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Table Il: Change in Stage ofChange from Baseline to Visit 2

( ".III~1 III "'d.l~l 1.1 (h.III~1 1'1.1111111 ~11111l1 ( 111111111 :.!,1111lp

l',', __

L~ '.~: -~..~:..; . ~ . ~.: ~.~~~~..=:;;'~-..";:~g{~ :~>~ ~~:::~>:r· ~~~~_.~:.~' '::..~ L~ ~··..~~f:~>:;~/,_ :<:~~: ''''~~'1

RESULTS

Decrease
No change
Increase

Decrease
No change
Increase

5 (19.2)
15 (57.7)
6 (23.1)

8 (29.6)
12 (44.4)
7 (25.9)

•

•

~·~:iif;'~::f:~:~Sf-::~&~~Ë1Ifi8~~,~~~;!#~I~3~i.;~~~l:-7::.~~~~~~~r.l~·;s.~ii!:t:~J
Decrease 3 (11.5) 5 (19.2)
No change 8 (30.8) Il (42.3)
Increase 15 (57.7) 10 (38.5)

f-t2~~~;~:2r-T·~:~}.~L~t~~t-:;~~IÇLè~;~~~~~-~;~~~Sl:~~~~iJ.~~~~:=~~-~~:'i~J1tlIT;(~,~':j
Decrease 6 (23.1) 1 (3.7)
No change 8 (30.8) 21 (77.8)
Increase 12 (46.2) 5 (18.5)
a Ali stages were transfonned into categorical variables (1-5), as described in Section
6.8.2. Change scores were then obtained by subtracting the initial (i.e. baseline) stage
from the stage of change observed upon retest (i.e. 6 weeks, visit 2). '"Cyclîng" between
stages was described by either positive (i.e. cycling forward) or negative (i.e. cycling
backward) values. represented in the table as an increase or decrease in stage.
respectively.
b Readiness to consume 5 or more servings of fruits and vegetables per day. (Range of
change score: -3 to +4)
C Readiness to limit dietary fat intake. (Range of change score: -4 to +4)
d Readiness to lose excess body weight by changing diet and exercise habits. (Range of
change score: -2 to +4)
e Readiness to engage in regular exercise for at least 20 minutes 3 or more limes per week.
(Range of change score: -2 to +4)
f Control group n =26
No significant differences between groups by Rank Sum Mann-Whitney U Test

6.8.2 Changes in Stage of ChaDge

For each of the four behaviors examined, rank scores of 1-5 were assigned to each

of the five stages, where a score of 1 corresponded to the lowest stage (Le.
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Precontemplation), while a score of 5 represented the highest stage (Le. Maintenance).

For ease of interpret'ition only, Table Il regroups derived change scores (i.e. stage of

change al baseline subtracted from stage of change at visit 2) into three distinct categories

of change evolution describing those participants whose stage decreased, did not change~

or increased in comparison to their baseline stage of change. Non-parametrlc rank sum

testing conducted on these initially ungrouped change scores using the Mann-Whitney U

test revealed no significant differences between groups from baseline to Visit 2 in any of

the 4 behaviors examined: fruit and vegetable consumption (p=0.680), dietary fat intake

(p=0.321 ), weight loss (p=0.191). and exercise (p=O.328).

•
Chapter6 RESULTS

•

•

6.9 Adherence rates

Visit 1-2 (n=26): Mean adherence was 88.0 ± 3.3 % (SEM)

Visit 2-3 (0=25): Mean adherence was 89.5% ± 3.1 % (SEM)

Meao (Visit 1-2 & Visit 2-3) (0=25): 89.9% ±2.3 % (SEM)

Adherence literature reports 80 % rate for lipid-lowering agents, but medication

compliance in general decreases over time. Moreover, success with short-term adherence

will predict success with long-term adherence60
• There was a positive correlation

(r=0.373) and a trend toward significance (p=O.066) in adherence rates between Visits 1-2

and Visits 2-3. Furthermore.. there were no significant differences between adherence

rates in Visits 1-2 and Visits 2·3 (p=0.80S), with 21 (84%) of the participants achieving a

medication adherence rate of 80% or greater during each time period. Among adherents in

the placebo group with a mean adherence (VisilS 1-2 and Visits 2-3) of 80% or greater

(n=19), 9 (47.4%) had believed the study medication was the real drug, while 6 (31.6%)

had been unsure as to the identity of the tablet.

Adherence rates were inversely related to the incidence of adverse effects, such

that the more adverse events experienced, the less adherent the participant would be in

taking the prescribed dose of medication. Although initially statistically insignificant (r=
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-0.090. p=0.660) during Visits 1-2, the correlation became significant during Visit 2-3 (r=

-0.776. p< 0.0001).•
Chapter 6 RESULTS

•

•

6.10 Adverse Events

During the first 12 weeks of the study, a total of 32 adverse events were reported.

Within the placebo group, the highest number of untoward eveots ooted (n=12) were of a

digestive nature, such as nausea, dyspepsia, and flatulence. The frequency of

gastrointestinal intolerances was followed c10sely hy nervous system effects (0= Il ),

which included dizziness. headache, and insomnia. Musculoskeletal-related (n=4)

complaints. such as myalgia. completed the three most commonly reponed adverse

events. The placebo was ultimately discontinued in one patient who experienced

intolerable visual disturbances within one week of initiating the study medication.

6.11 Acbievement of NCEP ATP Il Target for LDL-C Reduction

Number ofpanicipants who met their NCEP target LDL-C at 12 weeks (Visit 3):

Placebo group: 8 (30.8%
)

Control group: 5 (18.5°4)

Overall. 24.50/0 of all study participants were able to lower their LDL-C to the desired

NCEP target level at 3 months by modifying their diet and exercise habits aJone. The

other participants required lipid-Iowering medication (i.e. simvastatin 10 mg) at 3 months

in order to elicit the desired reduction in their LDL-C.

6.12 DebriefinK Questions

A series of post-study questions were asked to elicit patients' feedhack as

participants in the study upon their completion of the protocol. Included among these was

whether they believed the study medication they were taking was the placebo or the real

drug. Of the patients in the placebo group, 13/25 (52.0%) believed they were taking the
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real drug, while 6 (24.0%) were unsure of the study medication's identity. Patients were

asked if the fact of wearing the CaltracTll accelerometer made them work harder on the

days they ware it versus the days they did not wear it. While there \vere no signiticant

differences between groups, 19 (37.3%) participants acknowledged that they were more

physically active when wearing the accelerometer. When asked whether they thought two

personal consultations with the dietitian had been sufficient, 82.4% of ail patients

interviewed had indicated two had been adequate, with no significant differences between

groups.

Toward the end of the interview, patients were asked to comment on whether they

had found the study demanding in general as a participant. The patients in the control

group more frequently stated that the study had nol been demanding in comparison to the

patients in the placebo group. (25/26 [96.20/0] versus 19/25 [76.0%]; p=0.037). Of the

50/51 patients who had provided feedhack subsequent to having completed the study

protocol, a11 50 stated that they would recommend this study to other patients. (One

patient had indicated he could not answer the question.) Moreover, ail 51 patients

interviewed stated lbat ùley would like to receive a lay-written mail-out of the study's

major findings .

•

•

•

Chapter6 RESULTS
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7.0 DISCUSSION

7.1 Purpose of the Study

DISCUSSION

•

•

The purpose of the present study was twofold: 1) to examine whether the

prescription of a Medication to treat hypercholesterolemia at diagnosis would impact upon

the parallel effons directed at improving diet and exercise habits as assessed by changes

occuning in body weight, serum lipids, accelerometer counts, and food and activity

records; and 2) to classify "readiness' to change diet and exercise habits according to the

Stages of Change. To the best of our knowledge, there exist no known studies, which

have investigated this largely unchanered behavioral relationsrup between prescribed

medication and lifestyle modification. Notwithstanding this absence of data, there seems

to be a belief. nonetheless, among clinicians that to prescribe a medication at diagnosis

would compromise the patient's diet and exercise change effons. In facto Pearson et al.

underscores this in a recent review anicle discussing behavioral issues in the prevention

of cardiovascular disease: There is continued concern that the prescription of a

pharmacologie agent sueh as a /ipid-/owering agent will eripple the patient's motivation

for non-pharmacologie measures such as diet, exereise, and weighl loss' .

7.2 Hypotbesis

The present study thus sought to illuminate whether a relationship actually existed

between medication-taking and lifestyle change efforts. At the same time, however, it was

postulated that patients would pay less attention to improving their diet and exercise

habits, if they were concurrently prescribed a lipid-lowering agent. Contrary to our

hypothesis, we believe that we have shown thal the efforts directed al lifestyle

modification among patients who are prescribed a lipid-lowering agent al diagnosis are no

different from those of patients who are conventionally treated (i.e. by diet and exercise

alone) for the fust 3 months.

87



7.3 Effect of Initiation of Pharmacologieal Treatment OD Lifestyle

Modification•
Chapter 7 DISCUSSION

•

•

7.3.1 Results

In the present study~ comparisons between the two groups (Table 7a and 7b) by

repeated measures ANOVA yielded no significant differences in changes occurring over

12 weeks with respect to body weigh~ % lean and fat mass, blood pressure~ lipoprotein

profiles~ physical activity levels, or nutrient consumption. Both groups showed a similar

significant effect of the intervention over time in body weight, blood pressure. pulse rate.

TC: HDL·C ratio. intake of total and soluble fibers, and a trend for Apo Al. and starch

and dietary cholesterol intakes. as evidenced by incremental improvements occurring over

the tirst 12 weeks of the study. The progression of the patients through the stages over

lime was also found to he no different between the two groups at the two time points

measured during the fust 12 weeks. What would he equally interesting to compare is

actual intakes of nutrients and levels of activity against the corresponding observed stage

of change as a validation of the Stage of Change questionnaires used. This sub-analysis

will he perfonned on the study's data in future investigations of the Stages of Change.

7.3.2 Implications

In the recently released new Canadian guidelines for the treatment of

hyPercholesterolemia and other dyslipidemias23
, a more intensive approaeh to

management is recommended than in previous guidelines. In fact, treatment

intensification in not ooly dyslipidemia, but also in diabetes and hypenension

management is becoming more and more the rule, rather than the exception. Medication

is being initiated much earlier in the course of the given disorder, ultimately diminishing

the rime allotted for the evaluation of non-pharmacologie treatment efficacy alone.

Because therapeutic targets are aiming for tighter and tighter control with the goal of

reducing the risk of morbidity and monality, non-pharmacologie therapies sucb as diet
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7.4 Limitations

and exercise are facing therapeutic ceilings with regard to their relative ability to elicit

these more dramatic reductions required in cholesterol, blood pressure, and blood glucose.

However, the purpose of a Medication is not to gloss over lifestyle improprieties, such as

excessive consumption of energy or saturated fat, or sedentary levels of physical activity;

il is. and always should he considered another facet of the total therapeutic management

strateg)-'. Thus. regardless of how intensive treatment goals hecome, improving one' s

lifestyle in the contexl of risk factor management will always play a role in optimizing a

patient"s therapy. Therefore. to once again cite Pearson et al., ln rea/ity, the two should

work together (i. e. the diet, exercise, and weight control shou/d a//ow minimalizalion of

cost and side effects of drugs by requiring a /ower dose of the cholestero/-Iowering

drug) 1. If these relationships hold over rime, perhaps more progressive management will

seek to reduce medication dosages, or even wean patients off Medications altogether in

the event c1inically significant progress is realized from positive Iifestyle change while

taking a chronic Medication.

•

•

Chapter 7 DISCUSSION

•

7.4.1 Power of the Study

A potential threat to a study' s extemal validity, which could he raised, is the issue

of insufficient power to he able to demonstrate an effect. The lack of significant

differences with respect to changes in weight, blood pressure, lipid profiles, physical

activity, and dietary intakes between the two groups May cause one to suspect lack of

power to have played a role. Once again, we are very confident that inadequate power was

not an issue in this study. While it is true the two groups appeared to have behaved as if

mirror images of one another, closer examination of changes occunlng within each group

over time reveals a definite effect of the study intervention. with statistically significant

improvements noted in weight., BMI, blood pressure (both syslolic and diastolic), pulse~

TC:HDL-C ratio, dietary fiber, soluble fiber, and a trends for cholesterol intake. The

study's actual power to detect significant changes in total body weight was calculated to
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be 2.4 kg. However, a significant intervention effect was nonetheless observed with a

weight loss of 1.5 kg. This magnitude of total weight loss observed at the end of 12 weeks

was found to be in agreement with the findings from previous interventional studies of

similar duration~ which also used the ARA Step 1 diet"6. Moreover, studies included in

this meta-analysis, whose duration extended beyond 12 weeks, were generally observed to

be comparable in the magnitude of total weight loss achieved in comparison to

interventions lasting 12 weeks or less. Finally, and perhaps most convincingly, the

between-group p-values associated with the various parameters evaluated diverge in every

instance from the original hypothesized direction.

•
Chapter 7 DISCUSSION

•

•

7.4.2 Study Design

7.4.2.1 Single-Blinded Design

The present study was conducted under single-blinded conditions, where both the

author and the study' s physician were privy to the identity of the tablets assigned to the

participants. The purpose of a double-blinded study is to prevent both participant and

investigator bias from influencing the outcome of the endpoint being measured. While

traditionally perceived as a methodological flaw in studies adopting a single-blinded

design. we are very confident that the absence of a double-blind in this particular trial

does not present a threat to the internai validity of the study's findings. There are two

important reasons for this. First, a total of 32 adverse events, which the affected patients

anributed to the study medication were reported. During the tirst 6 weeks, 9 (34.6%)

patients repol1ed experiencing adverse events, with 1/9 ceasing the placebo within the

first week due to ""intolerable" visual disturbances. While the number of patients reporting

adverse events diminished slightly to 6 (24.0%) during the subsequent 6-week interval,

intolerable side effects nonetheless resulted in another patient discontinuing the placebo,

and in fac~ stopping the trial at Visit 3. Secondly, during the debriefmg sessions, all

patients were asked as to whether they thought they had been taking the real drug or a

placebo tablet during the study. Of the patients in the placebo group, more than half
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(52.00/0) had been convinced they were taking the real drug, while another 24.0°tlo had

been unsure of the study medication's identity.

Another potential confounder in accepting a study's findings would he poor

adherence rates to the study medication. If good medication adherence could not he

assured, the extemal validity of the fmdings would he seriously questioned. In accordance

with the behavioraJ literature on adherence with lipid-Iowering medication60
, an

acceptable level of Medication adherence for this study was set at 80% or greater. No

significant changes in adherence levels were found between Visits 1-2 and Visits 2-3,

with 21 (84%) patients achieving adherence rates of at least 800/0 during each time

intervai.

•
Chapter 7 DISCUSSION

•

•

7.4.2.2 DuratioD of the Study

The 3-month time period over the course of which, diet and exercise hehaviors

were examined, could also he viewed as a potential confounder in the interpretation of

this study's findings. One might argue that the lack of significance observed hetween

groups might have been the result of an insufficient time period allocated to document

changes. Clearly, our data show no trends toward supponing the direction of the initial

hypothesis. It has been shown that at least 4 weeks are required for lipid stabilization

follo\\ing dietary interventionll8
• Studies included in the meta-analysis by Yu-Poth et al.~6

specifically employing the Step 1 diet ranged in dwation from as short as 4 \veeks to as

long as 4 years. Furthermore, both the NCEP ATP II and the new Canadian guidelines

consider a minimum 3-month time frame sufficient for evaluating the efficacy of non

pharmacologie monotherapy as a means by which to achieve lipemic control. However,

both the NCEP ATP II and the new Canadian guidelines also advocate up to 6 months of

lifestyle modification in those patients classified as Iow risk for CAO before a decision is

made on initiating a lipid-lowering agent. Therefore, future studies characterizing the

relationship between longer-term medication-taking and lifestyle behavior change would

therefore contribute greatly to the body ofknowledge in this field.
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7.4.1.3 Assesameat 01 Nutrieat I.take

The interpretation and applicability of nutrient intake data as obtained from self

report~ such as the 24-hour recall, bave to take into account the findings ftom

metabolic studies (i.e. doubly-labeled water) demonstrating underreporting with the use of

these Jess objective instruments. Self-reported Dutrient intakes ftom ad~ female., or

overweight populations have been found to be especially prone to underreponingJl9.120.

The present study made use of the 24-bour recaIl to assess nutrient intake changes

occurring over tïme., and reports on the resuIts of the first 12 weeks only, during wbich., 6

recaIIs were cooducted per patient. (The USDA advises a minimum of6 recaIIs in order to

adequately estimate absolute fin intakes between groups.107) ln Iight of tbese~ il

should he reempbasized tbat the goal of tbis study was to detect relative changes. Wrth

respect to dietary intak~ examining relative as opposed to absolute nutrient intake
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changes occurring hetween the groups was the intended purpose. However, the ability to

interpret even relative changes is contingent upon the similarity of underreporting taking

place between the two groups. For this reason. the extent of underreporting was estimated

using the Goldbergl17 and WHO basal energy expenditure equationsl16
, subsequently

followed by comparisons hetween the two groups for significant differences in

underreporting (Table 9). Not ooly were the groups similar in their extent of

underreporting, but the pattern within and hetween groups was a1so consistent over time.

Thus, for the purposes of this study, we are confident that we were able to justifiably

compare the relative nutrient intake changes occurring over time in the absence of more

objective metabolic assessments that were not feasible in this study, mainly for reasons of

cost.

•
Chapter 7 DISCUSSION

•

•

7.4.2.4 Assessment of Pbysical Activâty

Physical activity level changes assessed between the two groups were not only

demonstrated to he similar, but were also shown to he resistant to significant

improvement over time, underscoring the challenge clinicians face in motivating

sedentary patients toward increased levels of physical activity. Activity levels were

assessed using two novel, previously validated instruments. One was an accelerometer

(Caltracn.), which provided an objective measure of the extent of participants' activity

levels~ while the other was a self-reponed 3-day physical activity record. In having to

wear the accelerometer for 5 days at a time. there was an inherent risk of sensitizing

participants to the fact that they were being monitored (Hawthorne Effeet). This

awareness could then have resulted in the pursuit of physical activity levels

unrepresentative of the participants' usual expenditures. To address and document the

extent of this sensitization, participants were therefore asked upon completing the

protocol whether they had been inclined to exert themselves to a greater extent on the

days the instrument had heen worn in comparison to the days in which it had not been

assigned. Analyses revealed no significant differences between the groups with respect to

the pattern of yes and no responses. Moreover~ the participants who did indicate they had

worked harder as a result of having to wear the machine represented only 37.3% of the
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total sample. In previous unpublished workl21 documenting the change in accelerometer

counts occuning over time, data suggested that an initial sensitization occurs acutely ~

while waning considerably over time, thereby suggesting a better estimation of usual

activity levels with tater use. In contrast to the accelerometer, the Bouchard 3-Day

Physical Activity Record was entirely based upon self-reported physical activity. Despite

its subjective nature, previous comparisons made with the more objective CaltracTM

revealed outcomes with the (wo instruments that were correlatedl21
• Interestingly, the

Bouchard had demonstrated less variability in reported activity over time when compared

to the activity counts registered by the Caltracn. (Data not shown). However, the

Bouchard did have sorne limitations, despite the relative ease and lower cost of

administration. The categorical list of activities provided, from which corresponding

activity codes were selected, could have been improved to reflect more relevant activities

that would he associated with urban living. In the present forro, unlisted activities

reported by a small number of participants had to he evaluated by study personnel, which

could have introduced sorne minor inter-rater variability.

•

•

Chapter 7 DISCUSSION

•

7.4.3 Genenlizability of Results

7.4.3.1 Cbaracteristics of Patients

The present study involved 53 patients of rnean age 57.4 years (range 38-75)

whose body mass index averaged 30.9 kg/m:! (range: 25.3-38.9). Sixty-four percent were

recruited by physician referral with the remaining 36% having been self-referred.

Circumventing seasonal bias, small groups of patients were continually randomized and

followed through the sequential phases of the protocol from April 7, 1999 to July 28,

2000. Genders were comparably represented in this trial, with female patients accounting

for 52.8% of total participation. Cultural diversity was present with 37.7% born in

countries other than Canada. Although the majority of participants lived within the 29

municipalities of the Montreal Urban Community, 39.6% reported living outside of the
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MUC. Most participants (69.8%) reported being married or equivalent. A highly educated

cohort~ more than half (52.8%) reported having received some university education, white

a similar numher of participants (50.0%) acknowledged having consulted with a dietitian

in the past for any reason.

[n accordance with the Framingham risk stratification system adopted by the new

Canadian guidelines, the majority of participants would he considered at Low (39.2 %) to

Moderate (43.1%) risk for experiencing a CAO event within the next 10 years. Baseline

medical evaluation had revealed concomitant risk factors for arterial hYPertension in

32.10/0 of patients, active smoking in 13.2% (although a large proponion-350/0-0f

patients were ex-smokers), and 28.3% with a family history of premature CAO. [n

addition, a large proportion (67.9%) of patients had reported taking at least one prescribed

chronic medication at baseline.

Therefore. it is our opinion that the results from this study are highJy generalizable

to a very heterogeneous population of hypercholesterolenlic patients. By convincingly

disproving our original hypothesis, our results would altematively suggest that

prescribing a lipid-Iowering medication at diagnosis does not adversely affect concurrent

efforts directed at improving diet and exercise habits. Thus, the new Canadian guidelines,

in shortening the lime allotted for the evaluation of the efficacy of non-pharmacologie

monotherapy, and in some cases initiating a lipid-lowering agent al once, are appropriate

in the contexl of optimizing lipid therapy. As the trend toward tighter metabolic control

continues. we would expect an updated version of the NCEP ATP III guidelines (Spring,

2001 122
) to reflect a version of this more intensive approach adopted by the Canadian

Working Group in managing dyslipidemias.

•

•

Chapter 7 DISCUSSION

•

7.4.3.2 Sub-PopulatioD Analysis

According to baseline data gathered to describe our sample population, severa!

distinguishing characteristics emerged. Nonetheless, no significant between-group

differences could he discemed with respect to the prevalence of these features at baseline.

However, as a proportion of the total sample, 35.8% of patients had been recnrited by
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self-referral. 52.8% had received sorne university education~ 67.90/0 had already been

taking at least ) chronic prescription Medication at entry ~ and 49.1 % had had a previous

consultation (for any reason) with a dietitian. ft could therefore he reasonably supposed

that these features, if considered separately, could represent distinct subgroups, the

contributions of which heing presently eclipsed by the hehaviors attributed to the two

larger main groups. Therefore, sub-analyses were undertaken with the purpose of

examining each of these 4 groups separately on the main outcome measures of body

weight, total cholesterol, triglycerides, HDL-C, LDL-C, and TC: HDL-C.

Since these sub-analyses would theoretically lack sufficient power to he able to

demonstrate significant outcome effects, caution is advised in their literai interpretation,

as trends and directions of change were altematively examined for corroboration with the

results of the two main groups. ln the case of self-referred (n=19), non-university

educated (n=25). or prescription medication-naïve (n=17) patients there was linle

indication that these subgroups behaved any differently from the main pooled group. In

the last cohort of patients who had had a previous encounter with a dietitian, consistent

improvements were noted in weight, triglycerides, HDL-C, and TC:HDL-C . However.

inconsistencies were observed in total cholesterol and LDL-C, where in both cases

elevations occurred in the placebo group, while reductions took place in the control

group. These could reflect chance findings, or ones that could he transitory, simply

requiring more participants to enable concordant corroboration with the study's findings.

[n any event, based on the results of the 3 previous sub-analyses conducted, it may be

reasonably concluded that the general tendency of these data is in the direction of the

study's main findings. With regard to the founh sub-analysis on previous dietetic

consultation. the increases observed in total and LDL cholesterol May represent a

limitation in the applicability of the fmdings to this subgroup of patients.

•

•

Chapter 7 DISCUSSION

•
7.S Conclusions

ln a recent Food and Drug Consumer (FDC) Repon released by the U.S. Food and

Drug Administration, the potential switch from prescription to Over-the·Counter (OTC)
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status oftwo currently marketed lipid-Iowering agents-IO mg lovastatin (Mevacor~) and

pravastatin (pravachol~is discussed. One of the concerns raised in this report by the

federal agency was the issue of appropriate therapeutic claims on OTe medication

package labeling, with respect to such a daim' s potential ta impact uPOn consumer

behaviors in concomitantly modifying unhealthy lifestyles: Can prevention daims

encourage i//-advised behavior...For examp/e, wou/d use ofa cho/estero/-/owering drug

a/low patients to ignore other needed interventions, such as smoking cessation. dielary

discretion. and management ofother riskfactors?l

We believe that we have answered this question, at least regarding concurrent

ancillary diet and exercise interventions. In the present study, no significant differences

were found in weight, % lean and fat mass, blood pressure, pulse, lipoprotein profiles,

physical activity levels, or nulrient intakes between the groups. In other words, if a

physician chooses to prescribe a lipid-Iowering agent at diagnosis, there is no reason to

suspect that patients would he less likely to modify their lifestyles (i.e. diet and exercise).

With the possible exception of cases in which there was previous dietitian exposure, we

believe our findings may he applied to a large population of hypercholesterolemic adults.

\vho would be considered candidates for primary prevention.

ln the absence of carefully designed studies it remains to he seen whether these

relationships hold true in cases of familial dyslipidemias, established CAO, or in other

chronic conditions, such as diabetes and hypertension. The difficulty, however, in

elucidating such relationships, is that in most, if not aIl of the aforementioned conditions,

the delay in phannacotherapy is much shorter than in the treatment of most

hypercholesterolemias. Thus, a different study design may he required if the standard of

care is ta he maintained.

•

•

•

Chapter 7 DISCUSSION
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Patlen' InformatIon SIIool and Conse,,' Form

The McGi/l NlIlrilia/l and Food Science Cenler is inlereslcd ln comparing Iwo
different tmalment schedules for people wha are newly·rlia[]nosed wlrll
hypercholesterolemla in the hopes of improving lhe overafl efficacy o( Iherapy for
hlgh blood cholesterol.

The aim ot lhls sludy 15 la tind ouI whlch of the Iwo Ireatments besl
accomplishes the goals of chalesleraHowering Iherapy: lowering dielary fal and
chaleslerol consumptlon, participaling ln regular physical aclivily, and improving
lipld profIles.

Bolh Irealment groups will be based on Ihe same nalional praclice guidehnes far
trealing high blood choleslerol Ihal doclors have been using for Ihe pasl 5 years
ln both Canada and Ihe United States. The lenglh of Ihis study will he a lotal o(
18 weeks, atter wh/ch tirn" wc would like la meet wilh ove", pmticipant one.on.
one al a convon/el11 tlme 50 Ihat we may get teedback aboul Ihe study.

My participatIon ln thls study wl/llnvolve the fol/owlng:

1. 1must attend Ihe group infonnallon seminar, which wllJ explain the delails ot
the experiment ta everyone. (Total time appro)(/mately 3 hours)

a) At the beg/nn/ng of this session, 1 will get my blood pressure and
weight taken. My body fat composition will he ana/Vled by havlIlg me
stand on a scale·like machine. 1 will also gel some blood dr<Iwn ta
analyze my cholesterol for my doctor's appo/nlment. 1will Ihen fill out
Ihree questionnaires about my eating and exercise habils. (1 hour)

b) A reglslered dletltian will teach me how 1can redllce Ihe arnounl ot fal
and cholesterol ln my diet. 1 will also be Caught how to report food
lntak., over Ihe phone when a study technlcian calls me, using helptul
!woodlmenslonal food posCers thal will be glven ta me in arder 10 rnake
eslimatlng portion sizes eas/er. (1 hour)

c) A sludy Invest/garor will explaln Co me how ta Incorporale more
phys/cal act/viry lnto my fifestyJe, and will a/50 show me how la record
the amount of exercise 1do. 1will then observe a demonslralion of a
spec/al meCer Chat 1will wear from tlme ta Cime dur/ng the sludy, which
will monitor my act/vltylevel.. (1 hour)

d) AC Ihe end of Che session, 1 wifJ be presenled wilh a consenl form,
whlch 1will s/gn If 1choose ro participaCe ln Ihis study.

• •
2. Aller seeing my doclor (week=O), 1will be randomly assigned la one o( Iwo

trcalmenl groups, where 1 wllf be asked la lako a sludy medicalion eilher
cvery day for 18 weeks, or every day for 6 weeks (weeks 12-18). The sluLly
rnedicalion 1 will lake will eirher be a widely used choleslerol-Iower/ng drug
almady on the market (sirnvaslalin, Zocor-), or an inaclive tablet (placebo).

3. Ouring 'he period when 1will be required la take a study medicalion as part of
rny cornprehensive cholesterol·lowerin!) therapy, 1will bring ln the vial along
with anv pills remaining in the vial at each 6 week follow·up visit. A sludy
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session ta help me eslimate portion sizes. (20 min for each cali)

B. As a palticipant in Ihe study, 1 may be ln the group which recelves the
Callrac... accelerorneler after see/ng my doctor at week O. The Callrac ... Is a
smal/ (approx 7.5 x 7 x 2 cm)), IIghtweight device. that 15 ~st a lil1le bit larger
lhan a pager. (Please see last page for plclure of Callrac .) Il will be used la
record my physlcal activity. 1will wear Ihe Callrac... four tfmes during Ihe 1B
week period al weeks 0 (or 2); 4 (or 6); B (or 10); 12 (or 16). Included wilh Ihe
Callrac... 15 a questionnaire on physlcal aclivity called the Bouchard J.Day
Phys/cal Activily Record, Ihat 1will fill out for 3 consecutive days dur/ng Ihe
lime 1have the Callrac....

9. 1understand that Ihe Callrac... is meant 10 be worn ail day, excepl during Ihe
night when 1am sleeping. Il must be worn at Ihe waist, securely c1ipped onto
a bell or walstband al a level ln line wilh my arrnplt. 1 am aware Chat the
Callrac... 15 not walet·proof, 50 thar if 1take a shower or go swlmmlng 1must
remove the devlce.

10. When 1do receive the Callrac..., 1will he expecled la wear il for a per/od of 5
days (including 2 weekend davs). 1will also kecp track of Ihe counts shown
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on the sereen by recording Ihe count displayed ln il logbook i11 the end ot
each day betore 1go la lJed.

11. Atler 5 days of wearing the CaUrae.., 1 will rctum il ta Ihe Mclauolie OilY
Center, 50 Ihat Ihe next persen ln the slucly rnay receivc Ihe devicc. 'will al50

brlngln my compleled Bouchard 3·0ay Physical Aclivity Record.

The benefits of partlclpatlng Jn thls sludy:

, understand thal there are no direct benefils thal can be guaranleed wilh rny
paniclpatlon ln thls sludy, However, potenlial benetits Ihat 1may experience
frem havlng volunteered for this project could Inc/ude welght loss/control,
reductlon ln blood pressure, and Improved IIpid profiles. 1may also emerge
from Ihl5 sludy with heallhler eating habits, belter phY5icai fitness, and an
overallinereased quality of life.

The rlsles of partlcipat/ng ln thls sludy:

f am aware that 1 will be cfosely monilored al each visU. However, 1may
BlCperlence bruislng al the sile of venDus blood sampling, or an adverse d,uj
reactlon. Adverse drug effects Ihat 1 may encounter while taking locor ,
although u5ually mlld and Jnflequent «3%), may include headache, digestive
cempla/nts (such as stomach pain, conslipation. or gas), nausea,
s/eeplessness, and muscle pain.

Confldenlllllty:

,r , consent ta particlpate ln lhis study, , am aware lhat any information
colleeted and analyzed will be kept str/cUy confidenllal. 1 01150 know that my
name will not appear on any of the questionnaires, nor will it be used in any
reports or publlcalions.

Information:

,r 1have any runher queslions about the study or nced any rnore e)(pJanation,
1can contact DI, Jean-François Yale at 843·1665.
If 1have any questions regalding my rlght5 as a rescarch particlpant, 1may
conlact the Patient Representative at 842-1231,locaI5655.

• •
Picture of Caltrae TIl accelerometer:

Proper Position for Wearing Your Caltrac

.Co~t Horilontal Pœilion

Correct "Below Armpit".Position
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1have read and fully understand the implications of my participation in this
study. 1understand that 1am free to refuse te participate or to withdraw from
the study at any time for any reason, and that my decision will not affect my
care at this institution.

l, consent to be a participant in this
(Please print)

study.

Dated at Montreal, this day of 199_.

Participant _
(Signature)

Investigator _
(Signature)
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"lil9lllnam.
Slud~IO'__ I';;;ï.;Wi~
\11111' Ila'. _

•
McGill tlutnllon &Food Science Cenlre,I16
noyai Viclaria tlo,pilal
687 Plne Avenue Wcst. Monl,cal, QC
1f3A 'Al (514) 843·1665

•
Patient name: --,,-- _
Study ID. ,: Prolaea" :
Visll' Dale: ---

(~cllcnll I"fo"'":ltiu"

PICilSG answer Iho followlllll quesllons,

'IlA"·',,,,u:wlt:
19. Hllring Ule p,ut t'ellr. what IIIcthod(s) did YOIi use (if aoy) to .ose wfighf!

o nid not try t.. luse weight

oy;;--nJuu

-'" TIfROI'O l/l'TRIC 1.\ FOR,\! 1TlOS
1. Wha' il your Ut?
2. Whal il YOllr cutrcnt weh~hl?
J. Wh.... your hrhlh'?
.e. At. you mal. or femAI.? Onllil• ID fem:lle

5. D~no~__
6. 01111 1
~ 000
8. ~- nn --

(co'n Nil)
~.'erm? _ _ __
9. Il''V.:Stl,lllu'l nllllle tin: lIIrlUcalillnl ,,'hich ,urr Ilnsnille.1 iUlhc SII;ICC

rro\'ldtd belaw:

10. 1)0 yol.l 1.11. an)' kJnd oll)'l'em '0 hell' )'ou
nmtmhtr '0 hakt YOllr m.dln'lon(J)? 1

Il, IJo )'OU have. f.mll)' Ilis'ut)' uf... ~
.) h.ar' dlstlll'? 0 yu II riO

b) d"b.IIfJ? 0 "U 0 "0
1 c) ObIIU)'? _ g~Q~__

12. If.'" )'ou .ver 'tilfal 10 lUI' welch' durln.: .h. 0 )"1 0 no
, DIIII Jlgr? Il '"~

Il. 110'" "UIn)' IItloul all,mll" have )'OU rnall. 10 0 1 02 0 J
1011 w"I'" dutln.: """." yur? 0.. Os or IIIl1U

,1". Wb., WII your w.ich' 1 l'u IIgn? , 1
15. Wbl' wal )'our w.llh' ~_na[J al:lI?
16. Wh•• WII l'our mnlmum w'igh' dlltlng )'ollr 1If,'! 1 1
11. A' wh•• IC' wal YOllr mallnulln w.~~h.:.;'",-- .,_~,--- .
l'. IbVl YOII cv,r "en la dl"I.llIn? 10 yes 10.111

Pleuso check (i) ail 'hat apply:

o Ccnlllseled by a dietitian

o Attended groulJ Rlceting(s)
(For e.mmple: Weig"r Wlltchers'f.I,
O"ereater.r AlUmymo/ls")

o Triel! varions diets.•lleuse SIJecify
",hich dirt(s) yoll have tricd:

o Took lUeal rClllaccment(s)

o SkilJIJed meals

DAle less

o Lowered illY in'ake of bread,
cereals l :11111 IJas...

o Increascd illY int..ke of fruits and
vrgefables

oLowered illY f..t iotake

o 'licreused illY level of Ilhysicai
activify

o WOlS 00 prescription weigbt-Ioss
dmg!

ol'ook herbs/herb:d supplements

ol'reated by physidan

ol're:lCed at an obesity dinic

oOther (Please slledfy): _



• • •
McGiIl NIMlion & food Science Cenlre, tt6
Royal VIdorfa Hospital
687 Plne Avenue West. Monlreal, OC
HJA 1A1 (514) 84J·1605

Pallen1 name: ~=-_..,..-__
S1udy ID, .: Proloeol' : _
Visil .: Dale:

McGrll Nulritlon & Food Science Cen1/8, H6
Royal Victoria Hospital
687 Pine Avenue West, Montreal, QC
ttJA IA1 (514) 80-1665

Pallen1 name: --;;:-:--~-_

Stutty 1.0," Prolocol':
ViSII'; Dale: ---

"

20. Ullring the pa.ft .f l'ean, what lIIethod(s) did YUII lise (if :IllY) to 'use ",dght'!

o Dhillot try to 10se wcight
22. lfu\'I~S", what is yuur

occultation?

0110

tusou

Oycs

Dl
04
00
03

Oyes \000

oself

ounder 550 0551-100 0 SlOI-ISO

05151·200 0 over 5200

25. 110"" m1lllY adulas (age 18 or older) are
there curren.ly in your bousehold?

23. What is the highest level of
sdlfluling YUII bave foml,lete"? t 1

24. Are YOII fllarried ur e'luivalen"! 10 yes

28. \Vllo (trepares the food in your
housebold?

26. lIow many cbildren (uncler age 18) :Ire
t1.ere furrently in your IUJUsebold?

27. no YOII du thc grucery sllol'Iting?

JO. no you read I..bels for Dutritional
information \Vhen vou buv food?

29. lIow much is usually sprnt per
week on food in your household?

31. Do you 'ake nutritiooalsupplements like
vitamins or minerais'!

If" fES", please specify: _o Treatetl :1' un uhesUy dinic

o Trente" by IJhysidoill

o Took herhs/herbal sUPIJlements

o \Vas onltresui.ttinn weigbt-Ioss

drugs

o Increasellmy levcl uf physicllt

:u:tivity

o Lowered RlY rat intake

o IlIcrcascll illY int.lkc uf fruits luul

vegttublcs

DAte less

o Skipped naeals

o Took meal replacelllent(s)

oTried vuriOIiS diets. '-'case sltccify
",bicla cliet(s) you bave tried:

Please checlc (v) ail 'ha' apply:

o Attended group meetïllg(s)
(For example: JVeight Watc:hers~,
(ft'erealers Anonymolls«J)

o Coullselell by Il dieti.i"l1

o Lowered Rl1 illtake of bread,

eereals, anlltJusta
o Othu Wlellsc SIJccif)'): _

32. Iln you take bcrbs or herbai
SUlt.,lcmcnts?

IfU}'ES", pletue specifJ': _

Oyes Ono

rhauk-yoll for completing l/ris SIlrl'e,)'.



Figure 1
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Nom du Patient name: 1.0.# Day/Jour~ _
McGill Nutrition & Food Science Centre/Centre de nutrition et des sciences de l'alimentation, H6.72
Hôpital Royal Victoria Hospital, 687 Ave des Pins OIPine Ave W, Montreal, OC, H3A 1A1, (514) 843-1665

CALTRAC~ log sheet/cahier de bord

Unit/unité # ----

Points to remember:
• \Vear your Caltracn4 for 5 days in a ro\v.
• Remove the CaltracTM before bedtime, and when you take a shower or go

swimmin2.-
• At the end of the clay, write do\\tn the number appearing in the "Cals

usedJACTM" display in the chart below.
• .A.t the end of the 5-day period, please retum your Caltracnc, your completed log

sheet, and your completed 3-day activity records ta the Nutrition Centre.

Points à se rappeler:
• Portez votre Caltracnt pour 5 jours consécutifs.
• Enlevez le Caltracnt avant de vous coucher, et lorsque vous prenez une douche ou

faites de la natation.
• À la fin de la journée, inscrivez sur le tableau ci-dessous le chiffre qui apparaît à

l'écran au-dessous de "Cals used/.::\.CThr'.
• À la fm des 5 jours, SVP veuillez ramener votre CaltracTM, votre cahier de bord

rempli, et vos fonnuies d'enregistrement des activités physiques de 3 jours
remplies au Centre de nutrition.

Date (dj/mmlya) "'Cals usedJ ACTM'"
1.
2. -..,
~. c

4.
.

..:..

5.

i
!
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Nom du Patient name: 1.0. # Day!Jour~~_~_~__
McGiII Nutrition & Food Science Centre! Centre de nutrition et des sciences de l'alimentation, H6.72
Hôpital Royal Victoria Hospital, 687 Ave des Pins OlPine Ave W, Montreal, QC, H3A 1A1, (514) 843-1665

Bouchard 3-Dav Pbvsical ..:\cth,itv Record

Instructions:
• In each box, write the number which corresponds to the aetivity which you have carried

out during this 15 minute period.
• Please consult the activity cards that follow ta estabIish the proper coding.
• Ifan activity is carried out over a long period (e.g. sleeping) you can draw a cominuous

line in the rectangular boxes which follow until such a rime when there is a change in
activity.

:\linute
0-15 16 - 30 31 - 45 46 - 60

Hour

0 1 1 1
1
1

1 1 1 1 1

2 1 1 1 1
...

1 1 1 . 1j

4 1 1 1 1

5 1 1 1 1

6 1 j 1 1

ï 1 1 1 1.
8 1 1 1 ~
9 1 1 1 1

10 1 1 1 1

Il 1 1 1 1

12 1 1 1 1

13 1 j
1

11

14 1 1 1 1

15 1 1 1 1

16 1 1 1 1

li 1 1 1 1

18 1 1 1 1

19 1 1 1 1-
20 1 1 1 1

21 1 1 1 1

22 1 1 1

?'''' 1 1 1-~



•
EuJIIlllel.!luhJiIy_llh~ic.. IJ'tliti t~:

Ca'rl:ury IIr lIl"'lvity ":unlJllr or :lf'lvllY (ur rarh (":lIt'I:III')'

1 J.)'illg '/011''': • ~leeJlillll

.l{cSlillll in hC11

2 • S~l1fed: • USfcning ill c/ass
• Ealing
• Wrifing by halld Of fYl'ing
• Reading
.l.Islening hl fhe ladio ur T.V.
• Taking a billh

J Stalle/illg; liglll tICfMf)':
• Washing llncsc:lf
· Shavillg
• Combing hair
• Dusling
• Cooking

.. Genillg dlessed
Tnking li showcr
fJriving li car

1 Tnking a walk (slrolling)

~ /.i~"t mml/llI' Il'ort:
• 1I0llscwork (washillg • Calpcllfry

windows, sweeping, efc.) • Masonry
• Tailnr • Driving li fJllIl Iraclm
• UilJm • Clc:anillg ftt'es
• Prinler · WlIIkillG ill rhe chernieal
• JlIewer III c1ecllic illllllsirics
• Cohblcr • Feedill!l "nilllilis 1111 il failli

• Mechnllic • Duing fhc hCll
• Elcclridan
• J'ainlcr
-I.nh·work
Hiding li IIIlll'cll
~fotlcflliely qllick walking (goillg 10 SChOlll, shopping)

• •
ClI'rgnry o( lu'ivity [umple ofactivily for cuh ClIlrgory

6 Ug'" sl'lI1f or feisure IJcfMfies:
• Lighl cilllneillg • Arcliery
• Vullcyball • Ninel'ills
• Table Icnnis ·Croquel
- Ilascball (cxcepllhe Jlifcher) • Sailing
• Gulf • Cycling (Ieisllre)
-Rowing

7 Mnt/erafe manuul ...ork:

• Machine opcraling (building induslry)
• Repairing a fcnce
• Loading bags or bOlecs
• Plantai ion work
· Forest work (machine sawing and log hnndling)
- Minework
• Shovelling snow

ft Moe/crate sport or 'eisl/Te jlcfil'iries:

· Uasehnll (l'ilchcr) • lIorsebllck riding
- Badminlon • Alpine siding
• Canoeing - Closs,cOImlry skiing
· Cyding (lace bikc) (Icisure)
- Dancing • Swimminy
• Tennis • Gymnasfics
• Jogging (slow running) - Orisk walking

9 l"rclUe mumm' \l'orA-:
• Felling a Iree willl an al(
• Sawillg wilh a hlllll'-SllW
• Working wilh a pilchfOlk (on il faIm)
• CUlling lree branches

Imense sl'0rt or feisl/re tlcfÏ\'itit'S:
• Running in a race -fce hockey
- Uoxing • Baskelball
- MouJltain·c1imbing - Football
• Stluash • Itacquelbilll
• CJOss-country skiing



E~~~LEFORE~LEmNGDATAABOÙ1DA~YPHY~C~LA~TnES

$:1 0-15 \ 16-30 \ 31-45 \ 46-60•
Dav 1

Las! name--..ID....,;("I_o _

Firn na.T!le_·T.....~~_... _ l

2

3

Date: no / 1" 1 1aGA

day rnonth ye::.r

\ \ \ \

\--~\---il~---;-l--
\---\~----+l---+-\--

5
\ \ ; ;
\ ; \ ;

6
\ \ ; 1

\ 5 \ ---";l--'~I-

2

\-2
\-~~-\

\ \ ;

\ \ ~ \

\_~\_\ 5 \_

\ 1 1 1

\ ; ; ;
\ ; ; 1

15

14

13

12

11

10

9

8

ï

•

2

\-
4

.1.,.

1 1

\ -\-\
\ 1 \

\ 1 1

18

17

16

a long period Ce_g. slee?Ïng) you Cal'l

coding. If an :a~ivity is c::.rried out Qver

•

araw a continucus line in Û.~e re::mg'.11ar

boxes which fcllc·..;- until s~ch a time

when the:e is a charlg~ Ïn activi:y.

19

20

21

22

23

\ 2 \

\ \

\ 8 \

\ \
2 \-

l



1
Patient nam.: 1.0,-_ ProeocoIl:_ Villll:_ Cala: .
M~iIl NultttiOn & Food Science Cenlle. H6.72. Royal VlCtOtta Hospital. 687 Pine Alle W. Monl1eal. OC. HJA lAl (5l~1 S<CJ.1665

• Please answer the following questions.

~_.~~"~~~,~~~~~Y""s~,:vings~[rr1dts~~ncÎYeÎe~b)~~·.4~'Y;~)J~~~~Y;·~~~i"~~tç~~d~~jt~}:
'~ :Userymg =- J JD.edïuril.siz~ba~~r_ apple. If2 cup grVégçt~b~~s, ,~.ç~P juic~;lçüp 5;alad;-etè·l·L:.,·~~ ~~::':F

o 0 CJ l 0 2 0 3 0 4 -:'~<·:)f~~-.~~ 0 5 a 6 or more
. ~'-- ......:. •....

..._..: ..l

(If you answered between ItO and 4" to
question 1, go to question 2.)

~:",:,:::},:

, (If you answered 115" or 1

,~: ;:-.}- Itô or more" to question
", ',- 1, go to question 3.)

,~~,'~_~~ r~~ .~!~~~(~ .~*~~t_~~~g, ~~~i~~·::{~-;.;:;:, :;~:}~,':_~:<;~i :~.,]!~~e,t~~~!~:~:~~$g,·,
~~m~~r~~~rvmgs 'ofrn.iitS·aDd.~~gêtables·. '~: .~':~~:7 ,:..,:,,:~ 5:or. ~orê-s.e~i~gs.·.:~'·
-:~~~ayj~;i~:~':~e~!'~ ~onths?·~~::::.'~.::~~~:_:,~'~:.:,.:· >;'::, -'>~~:~~ .' .' oft~u_itS~~~;:':;')(~-:>~·.

"~.:,, . : . ;e.:.,~:~:, " - . - .. ";-:' . '. vegètables~~;IYror.~.

• a No, l do NOT intend to in the NEXT
SLX !vl0NTHS.

'. .."..... ~. ,

o Less than 6 months

a Yes, l intend to in the NEXT SIX
!vlüNTHS. a More than 6 months

a Yes, l intend to in the NEXT 30 DAYS. 0..-: '~. ...- - ~ ~ ..: ~

l
..

: ~ - " + .... :::-, ',- ' .. l

Go to question # 4. Go to question # 4.

•
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Patient 1'lôInIC: LO.•__ PralOCQ(~_ Visilll:_ Cal.:..,.----,~........--
McGiII Nutn!icln & FOOCI Scena C.ru.re. H6.72.R~ VIdcN Hospital. 687 Pine Ave W. Monlreal. QC. HJA 1A, (5'4) 8~'6S5

COllsigetrt[y avoidi1lg "igll (at (oods involves regular use offat reducing
strategies SliC/z as substituting low fat foods for higherfat foods, eating high
fat foods less ofien and in smaller amounts, using low fat cooking techniques
(e.g. poaclzing, boiling. roasting, etc), and eating more/roits, vegetables, and
grains. Accarding ta this definition...

• ":",00; ~-;~:-':'-...;~n:-- •. ~.. :. _..•-: ..~~:..~ l',,:-~,-:._ .'- -',~ .-,....~/p-r=-........ ;~_~;._':.; :' ....-::~~~.~ ..~-' ~~' __ .--~_ ...:,,~ ..;;7.~:·...:.:cf,'-"~; .. ~--:'~·.~, ~~.;._ '--,:,~.: .._..";~ ;~~;' j..~" .. - ~":

·4:·Do·yoü.-éons;Stèirt{y4Yjlidijijngliiglfr4t(Oiid$?;~j·'?i:=:?·.-:~·.2j~.:;·;~;;:;.·; ,~-._~

~;~::iPlè2i~rê~.~4fsê~è)"ôlY-,ONE)îi~tf:)'-;:~~·;'·?r.~~;:-:: ~;-<~·!i~~:1~;{~~i;;?0~:~~·~~~1~:t~?~

o NO, and l do NOT intend to in the next 6 months.
o NO, but l intend to in the next 6 months.
o NO, but 1 intend to in the next 30 days.
o YCS, and l have been, but for LESS than 6 months.
a Y~S, and l have been for NI0RE than 6 months.

Pfease answer "Yes" or "No" to each of the fo/lowing questions.

.• 0 o. o _ ::Yes ;·,;0. No 0-.. ~ ..... . . ..
·0·

5. Do you USUALLY choose very'lean meat such
as skinless chicken or turkey, or extra lean
meat? (Ifyou do not eat meat or chicken, answer

1

HYes!'.) OYes 1:3 No

6. Do you OFTEN eat low-fat cheese or limit
cheese to eut down on fat?

Cl 'les CJNo

i. Do you USUALLy substitute low-fat foods for
high-fat foods? (This means YOll would choose
to eat lo\v-fat foods instead ofhigh-fat foods.)

OYes üNo

8. Do you .-U.l"fOST .4.1.\V.-\YS avoid fried foods
like french Cries?

ûYes ONo

9. Do you USUALLy eat at least tlVO servings a 1

day ofvegetables like carrots, celery, corn,
peppers, broccoli, etc?

OYes ONo



•

•

l'.lient rwne: 1.0.11_ P'otoall 11:_ Visit 11:_ Oate: .
McGm NutnUcn & FOOd Selane:. Centra. H6.72. RQyaI 'II1dot1a HOS;ltIa•• 687 FineA~ W. Montreal. CC. H3A lA1 (514) 843-1665

Please place a checkmark (,/) beside the ONE statement below that
best describes how you feel right now.

fJ~lfi'~~~:!~~~111~~illt;;lf~~~{~I~ .
o NO, and 1 do NOT intend ta in the NEXT 6 rvlÛNTHS.
OYES, and l intend to in the NEXT 6 MüNTHS.
o "teS, and l intend to in the N'"EXT 30 days.
o l answered "Yes" to aIl five of the previaus questions.

It~~n~-Y9~~Ço'Jl~déri6~~çi(~ve~èig~t?' ~·"~~~·;d 0 Yes 10 No

i~.·~~.v~-~iQ:u·.~ee~!lc~il!~IY·irying·.o·{of~·,·~~ig!~LbY··~h;iDgi~g·:~?:_~<~~f.

.%:j~i~'~:3t~.~~,~~~,s.~!Thf!'1~J~~~1~~~.~~Ë~~~~t~~,S~:~{;:j
OYES, l have 0 YES, l have Ü NO, l have not
been FOR THE been fOR THE been actively trying
PAST 30 DAYS. PAST 6 rvl0~lHS. to lose weight.

~~"'#'~6~••
If you answered lIYES" to question 12, If you answered uNO" to
you have finished the questionnaire. question 12, go to

STOP question 13.

Thank-you. l

•
THA~VK-YOUFOR CO},lPLETlNG THIS SUR VEY.



L _ l__~ L J
( . - --~ ..-- -". -~- _. ··------·--~ ....-~-~.~r.- J •• ~

: ,Jj~'. i"!T'i1!-. iJ,' iirun:[fF,Tffl1~!i!F·'l/lwm!JÎi.51.~~·~.:•. :'0".~
l____ __~_~ ._'. ' .. '. " 1\'.':·' .;;-'

Please read each of the foltowing 5 staternents carefully.

Place a checkmark (" ) beside the statenlent that best describes
how you teel rlgh' now. (Please choose only ONE statenlent.)

..-
2. 1 currenlly do not elerci!e und 1du not inlend lu shart

elercising in the nell 6 Illuntias.

J. 1curren"y do not fJcrcise, bue ISIIII Chinkin.: abuu.
5'arting tu elercfse in the IIClt 6 nun.llu.

4. 1(urrcuUy exerdse SOllle, bllt nut regulnrl)'·.
_.__ ......--

S. 1currently elercisc rcgulnrly·, hut IIIU\'e UIII)' hc~...
---

doing 50 wUlain the Inst 6 ."ont"s.

6. 1currently C!xercise reglliarly·, ontlll",'e dOliC so fur
longer than 6 nlonths.

THANK-YOU FOR COMPlETING THIS SURVEY.
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Appendix 0

Patient Information Documents
0.1 Acti-Menu
0.2 Physical Activity Guide
D.3 Zocor~ Information Sheet

128
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fune 1996

[\,fort\I.\TIO~ FOR TIl[ 1',\TinT

ZOCOR' T:lhlers

The Producl Monograph is I\\'ailable on requesl ID Ihe rhysici~n and pnarrnacisr ooly.

zaCOR' is lhe br~nd nilme of ~rerd; From Canada Ine for Ihe 5Ub~;!n(e . simvJmtin,
lvailabl: only on prescriplion from your physician SlInV<!mlln IS nn~ of a dJH of
mediciiles ~:nOWil as Il\IG·Co:\ rductJse inhibilon They inhihjl, in olhe~ word~

black, an enzy~e Ihal is necessary for lhe bod~' la make chakmrol lil ItllS W<lY, \eS5

cholemrol is praduced in Ihe liver,

Wh:a il is ne:::~sary ID lawcr choleSI:fùl, physicians uSII~IIi' If)' 10 contrûllhc: .:i'lOdilinn.
knov,n aS hype:choleslerolemia, .... ilh il carefully supervised di:l Aho. yom pÎlysici;sn
may i:::ammc:ld OIh=~ meJsures such as exer.:isc: and wc:ighl c:ln;:ùl l\l:dICi:l:s like Ihis
one ai: piescnoed nlong wilh, and nol ;u :l suhslirlile for. il sjl::I.!1 dl:l and aih:r
meaSCi:S Slrr....amlin is used la lo .... er lhe kve!s ai chol:su:rol (pa:1iculul:: Law Deil~I;Y

Lipopiolein (lDL) cholemroi> in lhe blaod,

Elevi!tad choleslerol c.!n cacse coronuy he.!:. disem: (CHD) bl' dogging Ille blood
\'e5Sa!s wiùeh cJrry o:\)'g:~ il::!! nUlrie:m 10 rh:: hem. Iiyou t,n: cOiOnary hem dise;!.s:
(CHD) I;;d elCHIe:! choleslerolle\ eh, l'our physician has pres;:;ibe:! ZOCOR

1
la he!p

pralong l'our Iife. to lesscn Ihe risk of a hem :!.[(3ck. and 10 d:::e!se Ihe risk of n::ding a
surgical proceduie la inereJse the blood llow 10 your hem, Allnough, you s~olJld he
aware llial Ihe eX!Cl effem oîZOCOR' in the prevention oîh~~:t .![(.!d:, hlood v::!>sd
élse3se, or hem disease in..!hui:'1u..~r1:11m,~~{.nil~rirnf;i!hns,ç!!ndi!jmn. ar e nOl
~C:[ bown, Howe\'l:r, slUdies ancl m\ ~slig!!ions are proc:::iing

Rc:member • ïhis medicine is prescribed for Ihe par.icular conciilion ll',al you halle nu
nol give Ihls medlcine 10 olher people, nor lise it for :lny olhcr condilion.
Do not USe Olllcf:lled medlcine.
Slore ~'our l:lblelS ln :1 tlghlly c10sed container lllV:lY from hellr :lnll dirccllighr.
Keep :ail mediclnes oui of Ihe: rC::Ich of children.

Re!~ Ihe following !nfonnalion cOlrefillly, H ~'Oll neec! ;UlY nplJn:lrions, or fureher'
inform:1fion, :15),; )'our P'lflici:ln or ph:lrmacÎsr.

flEfORF. T.Ua:-i'C TUlS i\IEDlCI:'i[

This medicin: ml,' nOl be: suilable iar ccm;n p~oplc So. ldl ym:i phy~;mn ii YOIl Ihinl:
lin)' of the following Ipplies ro )'Ou'

• •
ZOCOR'· tXFOR.\I,UIO~fOR THE PATIENT
Page 2

,"ou h.!\(~ prc\iousl~' I.!ken .imV:5I!lÏn or ~ny olh~r medic;lIion in Ihe Slme: clan·
eumplc, fluvasi.!l;n (leseol), lonsuI!n (~ŒVACOR') or pravamlin (pravachol) •
and \\ ere allergie. or rewd badly 10 il
,"ou :Ire pregnant or !nlend 10 becomc pregn:lOr. This medicine snould nol be used
during pregnancy
'l'ou ue br:.!st·feeding or jn::nrl 10 breJSl·reed
1'011 have li\cr di.eHe

l'our phplcian also nee.!s 10 knaw if ,011 are I.!king any olhu meJiC!lion, whelher on
pr:5cr1plian or OIhel'\\lse Il is pmlccl.ul)' impomnllo inioriTl )'ùur physiciJO iiyou are
raking

cyclos;>orin: (SanèliTljjlllile), gemjiDl'ùzil (Lopid), lipi~·Io\\ering doses oi niadn
(nicollilic a.:id). CJl1i':osieroll!s. Ul amicoagulam (drugs 1~a1 prevenl blood clOlS, suc:'
as \\ar.'lIin [W,-\RfllO:';"E"J). d.goxio, e:),hrom}'cin or anllr,.mgal agentS
(HrJcJr.a!Dle)

Tho: Saf~IY of Ihis r.o:l!iciile has nOI bee:! es:ablishd in adoks.:eniS and ùildien.

l'ROPER liSE Of TTIlS ;\IEnlC~E

Take [his r.ledicine e:uclly as }Ollr physician ordered. Ir is csually recommendd as a
single dose \\ilh Ih: e:\ ening me:!! '

Ii yau r.U5S IJUng i! lacler al ilS csu31 riiile, tah il as S;)OO Z5 possible But. ii j. is too
cie): 10 Ih: lime of ~Ol!i ne\. d,:.se: l.!k: only Ih: pres;:;ibd dose allh: appoimd
lime Do nol l:l~e: :l doullic dose.

C~rdJI\~ i.:Jllow zllY me.!sur:s iha! your ph~sician h<!!> r:::orr..'il:ndd for diel. ex:rds:
or we:gol coorrol

Il is impamm la c~minue I!k:ng Ih: lzbl:!s AS inslructd. Do nol alter lhe d05Jge or
510p lJl..ing Ihe ,"edidot nilhoul conslllling )'our physiciJn.

K::? )aur zppoimr.lenls regubdy \~irh your physician 50 lhal your btood CJn be: le~le:i

znd YOl:r prùgress ch:::kd II praper iOler'..!!s Your physician may also arrange i9r
pe:iodic e~ e e.nmiilZ!ions by an ophlhalmologisl.

Avoid drink.!ng brge quznlilies ai alcahal

MEVACOR' es a TrJl!e:;wk oi .\I::c\.;.{: Co • Inc.
i\lerck froUl CanadA Ine • licensd user
\V,\RFILO:''E 1 is a Tra~:r.luk oi ~t:rd: FlOSSI CanadJ Inc
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zoco?,.t -L\?O&'v[ATION FOR TE PATŒ~l

Do nOL st~rt taking :m:; other medicines un!ess l'ou r.~·,;e ~~s:~s5ed t~e watter '~\-1:n

. . . ..
a:; :::...,::::.g t~-:5

.' .:::::::e::.

SillE E:=:::CT5 OF TE:15 :"IEDICr:-;E - A~"'D \YH..-\T Y01: 5BOLLD DO
.;b::~ '.~;:::: i:5 ::.:e:1de~ a:::or~, a:::; :::e:i·:::.::::: :-.:.y ::.~s: ·~::·.\":.:.:e: =:::::5. ).,105: people
='0 ::.:: :::::: ::.::y pioble::-. ·;.'::e:i :ak:::g L:':S :::e::i::::e~ bu: if y~t,; ::::l:e :.::y or :::e follo·.v::~g

:,::.::i,:;::;, che:k with )'our ph::sician as saon as possible:

a:::.a::e::::on,

-,;a ••~.... _-

. .......... .
~::'.:: S~·:: e::ec:s :::a: :::a:: ~:::.:r)~--.2..........-•

::o~blesJ::e, do check with your physici2n or ph:lrmac:ist:
r------:~_·;o~ ~:..:-~~~ ,....~'* -· ......... -_art r'~-.:::.· ""!'-~']
--~.~~~:,..:.. ... ••, \..a _ , :-~t ~ '..; .••.:..iw•• -:-:::a_~J .::2 _

•
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Appendix E

Debriefing Material
E.l Feedback Questionnaire
E.2 Feedback to Patient and Physician
E.2.1 Framingham CHD Risk Assessment Table
E.2.2 Target Lipid Values by Level ofRisk
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/ Visit il 4
-

• ~... ", ~ ••• ....,,"'-', '-"J 1 LJUùfJlIlIC ,; ',' . 1 1 dl !/t11 1 1 1 VISUIf. :J
IJale: Nu\' 291!J!J " !:~: .. J,'" :1,1, i • ',':, I)a'c: lvlilfch 201100U IJale: 1'.·la\' 1/20()()

, '.,' .. !'.. "l'~J!JI1' .Il"':~,n.'i!" r,'J!Il',' , l, ;,';'" "'i;~ ',',\'1"':' ~,·I~I·~,~';,:,/h:,,;I,·,,'I":"~!"'j,' ';l'·'\':':·I:JL,~,JI'':''':ft.IJ, ,jr:II';"i,~JI~.. ' ~lit ~ .... ,1, .~ .. :... ~ i 'u;" ~t~ "4; ~ ~ . ~ :b:rr~iil'I:!;',tJH:,'~~·~.(::al~,j.·).,II;r.:I~I'·'."I~~;·~1i~n!~j:1 f.?!J" !]l'l( (l~ (11J11 ~'4l' .( ~~~ ,!,_"~ _ ,-, tt~ .:.L.... J ... ~ 1,.,;tl{J""'i ~'I.~;i"li' i", i;11i-r'I"hf l'ji,1tr'I'~'I",ll.V'IUHl ~lJb:,I'IF:;'U~·I,.tl }M .1:,I'u~ ,rlj+~r t ,..,.:.~,
'1'01111 chnJcstcl'()J ('llll)()l/t/) 5.09 ri' ,'< 5.2 ' ' , r r7 5.52a.~

--._. ~ ------
'JI)J.J-C (1111l1()I/L,) 3.41 .. 1<:3.0 .. ,' 2.0"' 3.38

--------------------
J-II)IJ-C ( 11I111()1/'~) 1.17 _'_>0.9__, ·1.tltl "1.17--_.........--- -- ...-~--~- ~._------_.---.

'l'riglyccri(lcs (1iIIIIOI/L,) 2.88 ';' :', < 2.0 '.1,1,,'1 2.0"1 2..14
-

J~alio ('rC/J·II)I.J-C) 5.03 ,II <5 3.76 4.72-_.-
Apo AI (lJll~/(1f..,) 142 l ,90-160 '133 137
Apo 13 (nlg/(I'..I) 141 45-136 1"1 B 126
Apo I~ ttCIl(llypc 1=3/E3 - l, - -
I~I)(il) (n.g/(IJ..I) "14 0-35 '.1 , "12.3 14.5
~M~.ml~~••~~.~~m~M~~m~~~m~.~.M~~~OO.~
Wcight (kL~) 'J "13.2 .95.5-100 '1 Oll. "1 "109.6
lJo(ly .nass index 34.3 - 32.7 33.2
(I3MI) (kg/lla2

) -_._---- ___ 0-

Mean lllooei IJrcssurc:. 149/09 < 130/05 '130/90 140/08
Scafc(I, I\vice (.ilnl J-Ig)
t~l1d diel oury

~.,;l4"\ :--~}~"'\
(...-'"



•
Framinghnm CI-ID Risi\: Asscssnlcnt Table 1\1 EN & \VOMEN:l

Ye:lrs- ", Meri·:.~·, ;~:Wàmeri"!r ··~·nimol/J.....·:. -; '. ·t\,·fen' <Wënlèni:: .Risk· ·'.10 yr·RISK,,·r; ~:.I;',i;";;:~~·~Men",ti.·~t;..t~.::~;::-

30-)'; -1 .1) <4.1·; .) ·2 Poinls r-,·fen, Women. A e Aver;Jl~e Law

'.

o -4 415-5,17 0 0 1 3% 2% J0-3-1 J% 2%

• T.lhlc ;HLlpr:IJ rtc'uu fo.Jnr lG, rrnhlu:h Il. Gc:uct Jr lJG. ct.1I J;"-:-ttlmu,,·'"t:U"'''' .t;.,. (!Ir: mtr.u't.:c·u,."ul,r:ullrn"",t"'" III .h-,/trrtl_oJ"II' C~r"J ~fkUl.

Il,2(111) t~~ 1.';'•
2 1TOIni cholesterol

HDL-C
Blanc! pressure
Srnoker
Tot:'ll loinrs 9

17 > .... .,0·.;, .0

TARGET LIPID VALUES DY LEVEL OF RISK:1

.,,:~« 2.0 " '.' .

Triglyceride level,
mnlollL

• Start mcdication and Iifcsl)'lc chauges cOllcomit3nlly if v:llucs arc abovc larget values•
t Start mcdicalion if targct valucs arc Ilot achicved arter 3 mOllths orlifcst}'le modification.
: Start medication if targct valilcs arc Ilot achicvcd ilflcr 6 mOllths oflifcstyle modification.•

Level of risk
(Definition)

~.OVeryHigh:\, ;
(lü-j'car risk orCAD:. JO%. or

Instor)' ofanJio\'JScu/:tr
L1ise:lsc or diabctc:s)

FiHigh-
(1 Q·yeJr mk '20~o-JO%)

o Moderate t

(IO-ye:lr risk IO~D-20~D)

:-OLàW:
(IO-y':ar risk < ID'! ..)

LDL-C level,
mmol/L

< 2.5

<3.0

<4.0

<'5.0

, ,Tanœt values-Total cholesterol:
HDL-C ratio

~..< 4

<5

"<6

• .11. 'l~ ,

, • ~ ~ j' Il 1 :. :. • •

.<2.0

.. < 2.0

<3.0

..... "

' ••• ' \0.

• T~ble -=apted from: Fader JCi: Frohlidl 11. Gcncsl Jr llCi. CI :aL ReœnunctclaIJansfi.r the rnarr"l:vnenr a;u1lrr:almUll"ftf)'S/ipidemlCf: Report ofl1u! 'WOrl.I"f '•• ,.
gmllp orr .fdlolatuolr:nriaandtldocrdynipirwmiar. CMA12000; IG2(1U} 1~1-7.· ': ," 1 • • ~ , . - .'~';




