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Abstract

Objective: To determine the prevalence of cardiac risk factors in offspring of pat'ents with
premature ischemic heart disease, their awareness of these risk factors, and tc find out what

proportion of offspring have had risk factor assessment including cholesterol screening and

what proportion have adopted risk factor reducing strategies.

Design: Telephone survey of men less than 50 and women less than 60 years of age with
documented coronary heart disease, and of a systematic sample of their offspring. Adults
with coronary disease were identified from either the computerized records of the only adull
cardiac catheterization laboratory in the region, or the computerized records of all those in
seven regional hospitals with a recent myocardial infarction. Offspring over age 15 were
interviewed personally, while information was obtained about younger offspring through their

parents.

Setting: Ottawa, Ont. and surrounding area.

Participants: 1) A total of 318 patients with premature IHD who lived in the Ottawa-Hull

metropolitan area, had a known telephone number, and had a myocardial infarction or
positive angiogram between January 1, 1988 and February 28, 1990. 2) One offspring

from 298 of the 312 patients.
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Main Results: The median age of the offspring was 20 years {range 2 - 39). Among the
late adolescent and young adult progeny 37% were smokers, 31% were overweight and 30%
exercised less than three times per week. Although 78% had been examined by a physician
in the preceding three years, only 97 (44%) reported having had a blood cholesterol
measurement performed during that time and only five of the 97 actually knew their
cholesterol levels. Fifty-seven percent of the males had had a blood pressure measurement
in the previous year. Although all respondents were aware that eating fatty food could
contribute to heart disease and cholesterol elevation, few (13%) recognized the role of
heredity as a causal factor for heart disease and only 22% reported that they would know

how to lower their blood cholesterol.

Conclusions: The low rates of cardiovascular risk factor assessment and management
identified in this survey represent missed opportunities for primary prevention. We suggest
a coordinated program of education, risk factor assessment and intervention following active
identification of family members each time an index patient develops clinically important

premature ischemic heart disease.
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Introduction

Cardiovascular disease remains the leading cause of death in Canada as well as an important
cause of morbidity and disability.! It is a prime focus for increasing prevention efforts in the
area of chronic disease because it has identifiable, modifiable risk factors. Although rates of
ischemic heart disease are declining by approximately 3% annually,? the potential for
prevention is much greater. Further reductions of 10 to 30% in ischemic heart disease
events might be obtained with a decline in blood cholesterol levels in the majority of the

population.®*

Premature atherosclerotic heart disease in a first degree relative is the strongest predictor of
an individual's risk of heart disease. It exceeds by a factor of two the risk posed by an
elevated total cholesterol level alone,® with family members having up to 13 times the risk
of the general population,367 810111213 The evidence concerning the aggregation of risk
factors in families suggests that these offspring will have more modifiable risk factors such
as hypertension, smoking and dyslipidemia. A cost-effective primary prevention strategy
could focus on screening within identified high risk families. Many studies have examined
the aggregation of risk factors in families, and some have examined awareness of risk factors
in siblings of people with premature coronary disease.!*!® Yet, we are not aware of any
studies examining the awareness and management of cardiovascular risk factors among

offspring of individuals with premature ischemic heart disease.
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We conducted a survey of children and young adults in the Ottawa region who are at risk for
premature atherosclerosis by virtue of premature ischemic heart disease {IHD) in a parent.
We interviewed subjects with known coronary disease - those with either a documented
myocardial infarction or angiographically documented coronary disease - and one offspring
from each identified family. This repcrt describes the coronary heart disease (CHD) risk
factors and health practices in both the parents and the children, the extent of recent

changes in those practices, the degree of screening for risk factors and the knowledge levels

of the offspring concerning CHD risk factors.
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Literature Review

Why focus on families with CHD? What's wrong with a general population approach? Why
look at children altogether? Should we be screening anyone - or everyone? Answering
questions such as these involves showing the importance of family history as a risk factor for
CHD, examining the aggregation of risk factors within families, considering when CHD
begins, considering the controversies around population and high risk approaches to risk
factor modification, judging the evidence on causation in relation to risk factors and CHD
and looking at the efficacy of interventions. The literature on these areas is vast and cannot
be comprehensively reviewed in this context. Currently major controversies surround
cholesterol screening. The present review will therefore focus to a greater extent on
cholesterol, although high risk families need to reduce as many risk factors as possible. As
background to the survey, the present review will summarize the literature on 1) the evidence
for family history and cholesterol as risk factors for CHD and on the aggregation and
segregation of these risk factors, 2) the evidence for CHD beginning in childhood, and 3)
cholesterol screening recommendations. It will then address the controversies in cholesterol
screening in childhood and the current practices in relation to the recommendations and
briefly outline some of the intervention programs that have involved youth and high risk

families.

Articles for inclusion were identified for review through Medline and the references of reviews
and identified papers. This will tend to identify larger and more frequently cited studies.

Because of the volume of the literature and the variety of areas addressed, no attempt was

Risk Factor Management in High Risk Familles 3
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made to identify every study in each area, except in the case of the intervention trials on
cholesterol. This is not intended as a comprehensive review of all these areas but rather tries

to highlight some of the research that led to the present study.

Evidence for family history as risk factor for CHD

Even before the idea of coronary risk factors arose, Osler observed the clustering of heart
attacks within families. Recent studies have shown that family members may have up to 13
times the risk of the general population. However, the relative role of family history
independent from the major known risk factors and its mechanisms of action are stili
debated'®'"'* since both premature IHD and the major risk factors - hyperlipidemia,

hypertension, smoking and diabetes - cluster in families, 18:19.20.21.22,23,24,25

This debate is not new. In 1963 Epstein reviewed the literature on hereditary aspects of
coronary heart disease.” He wondered, given the importance of the topic, why there had
been few reported studies concerned with familial aggregations of coronary heart disease.
The studies that existed tended to show the presence of aggregations, but told little of the
strength of the association. In fact, at that time there was "an unfortunate tendency at times
to equate the genetic aspects of coronary heart disease, or for that matter atherosclerosis,
with the genetic aspects of hypercholesterolemia." The review concluded that "although the
evidence suggests a definite but not striking tendency for coronary disease to cluster in
families, a quantitative assessment of the relative importance of familial influences in the

genesis of these disorders is not possible at the present time."2°
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The following decades started to provide some evidence which Epstein found lacking. One
early study was the Tecumseh Community Health Study, which compared the incidence rates
of CHD among men whose parents had died of CHD and men whose parents had died of
other causes.?®'? Men with at least one deceased parent at the time of first examination
were followed for a median of 47 months. Among men ages 40 to 59 there was a 12.8%
incidence of fatal CHD in the follow-up pericd among those whose fathers had died of CHD
before 65 compared to a 0.7% incidence among men whose fathers had died of other
causes. Men whose parents had died of CHD also tended to have higher cholesterol levels

and blood glucose levels than men whose parents had died of other causes.

The Western Collaborative Group Study, a prospective study of CHD in 39-59 year old men
found an increased incidence of symptomatic Ml and angina pectoris in men under age 50
who reported a parental history of heart disease.!® The relative risks were approximately
twofold. Men over age 50 had increased rates of angina, but not M. When adjusted for
other risk factors, there remained a significant association of a positive parental history and
the combined incidence of Ml and angina in the younger age group. Although the authors
analyzed the data in terms of the age of Ml of the offspring, there was no information on

the age of Ml of the parents.

These early studies of CHD thus demonstrated 2-3 times greater incidence of disease in first
degree relatives of patients than in control subjects. The Honolulu Heart Study also showed
2.5 times as many fathers of CHD patients dying of CHD, compared to control fathers.?’
But, further analysis of the data showed that young fathers of men with early onset CHD had

an 11 fold risk of death. More recent studies have also shown family history to play a much
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larger relative role in younger patients with CHD, where the parent also had a history of
premature CHD. This would suggest a distinct hereditary component in young patients. For
example, data from Finland” showed that the risk of CHD by age 55 was 11.4, 8.3, 1.3
times greater in South Finland and 6.7, 3.6, 1.8 times greater in East Finland for the
brothers of patients than for the brothers of reference subjects depending on whether the Ml
in the patient was first diagnosed at less than 46, 46 - 50, or 51-55 years of age. High
blood pressure and elevated cholesterol levels were most common among relatives of the

youngest patients and were less common as patient age increased.

A case control study in Colorado compared 19 variables in 207 cases with Ml before age 55
to 621 matched controls. The highest relative risk (10.1) was for a positive family history of
CHD before age 55in a first-degree relative. The next highest was for IHD in a first-degree
relative before age 65 (RR = 7.1) This compared to a relative risk of 4.3 for a cholestero)
level above 6.7 mmol/L.5 Although this study examined 19 independent variables, no
multivariate analyses were done. The study illustrates the association of family history and
CHD, but does not contribute to our knowledge of in the independence of family history as

a risk factor.

The Rancho Bemnardo study was a large prospective study of 4014 men and women 40 to
79 years old with no known cardiovascular disease. Nine year follow-up showed men under
60 years of age with a family history of heart attack before age 50 to have 10 times higher
mortality rate from ischemic heart disease and cardiovascular disease, and twice the all cause
death rate of those with no family history of heart attack.!* There were no ischemic heart

disease deaths among the 843 women under the age of 60 during the study period.
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Younger men had significantly higher blood pressures and cholesterol levels than older men
with CHD. However, there was still a fivefold increased risk of ischemic heart disease death

that was independent of all risk factors.

While these studies have provided further evidence of the strength of association between
family history and premature ischemic heart disease, many questions remain. In a 1983
review of genetic aspects of CHD, Neufeld and Goldbourt® describe how "the complexities
of CHD pose extremely difficult problems for analysis of the genetic component.” If one
considers the entire process of atherosclerosis and the different aspects that might be affected
by genetic differences - such as genetic differences in the conduction system of the heart, the
distribution pattern of the coronary arterial tree, myocardial metabolism, coronary artery
spasm, platelet aggregation, and genetic differences in how the arterial wall reacts to different
risk factor levels - it is readily apparent why the relative role of genetics is still being debated.
The aggregation of risk factors in families and the examination of the independent effect of
family history will be explored in the next two sections. What emerges from this literature,
however, is the important role family history plays in premature heart disease, as opposed

to heart disease occurring later in life.

Familial aggregation of risk factors

Hypertension, elevated lipid levels and smoking are the three major risk factors for premature
CHD. Obesity and diabetes also play a role. Hypertension, serum lipid levels, diabetes
mellitus and obesity have all shown famil:al clustering. and have also teen associated with a
family history of premature CHD. In fact, while not considered in the same way because a

genetic component is not thought to be involved, higher smoking rates have also been shown
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in the children of CHD victims.?® Children of smoking parents face a double whammy: they
have abnormalities of their myocardial oxygen supply demand ratio and they are more likely

to smoke themselves.2?

Familial aggregation of blood pressure was noted in the 1960's in Tecumseh, Michigan,*
and in the cardiovascular prevalence survey done in Evans County, Georgia in 1960 through
1962.%! Studies of childhood sibling aggregation of CHD risk factors in Bogalusa, Louisiana
noted similar findings among children.® The correlations between child siblings for height,
weight and blood pressure were on the same order of magnitude as the Evans County study
found among adults. For systolic blood pressure, the correlations among adult siblings are
approximately 0.20, and between parents and offspring 0.15.2° Whereas the correlations
among fraternal twins are in the order of 0.25, among identical twins they are as high as
0.55. Studies of very young children have shown that familial aggregation of blood pressure
begins during infancy.3®* While most of the literature is consistent, some smaller studies,
which showed lipoprotein aggregations in families, could not show blood pressure

aggregation in family members of patients with a premature M1,

This review will focus primarily on the familial aggregation of cholesterol levels, The
evidence is twofold: Elevated cholesterol levels cluster within families, and elevated
cholesterol levels are associated with premature CHD in relatives. That works both ways:
CHD patients have children with higher cholesterol levels, and children with high cholesterol

levels have more relatives with CHD. Each of these approaches wi! be reviewed.
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Aggregation of cholesterol levels in families: The LRC Family Study compared offspring
and siblings of probands with severe hypercholesterclemia with offspring and siblings of
normal probands. Offspring of hypercholesterolemic probands had total and LDL cholesterol
levels in the top decile two to three times as often as did the relatives of normal probands.
Siblings’ cholesterol levels were in the top decile two to five times as frequently.®® The
Princeton School Study, another aspect of the Cincinnati LRC Program, examined
intrafamilial associations of HDL and LDL. Mean levels of HDL and LDL cholesterol
progressively increased as parental classification of LDL and HDL progressed from the lowest
to the highest.?**¢ For HDL cholesterol there was a significant positive relationship between
parents and children (r = 0.48) and between siblings {r = 0.28). The parents’ HDL level
accounted for 25% of the variation of the children’s levels. LDL cholesterol associations
were less consistent. Between parents and children the overall relations were significant (r
= 0.17) and comparing parents to daughters, mothers to daughters {r = 0.51) and siblings
to each other (r = 0.39) also gave significant positive associations. But, when parents and

sons and fathers and daughters were examined the relationships did not hold.

Studies showing CHD mortality predicts progeny’s lipid levels: Several case control
studies have documented significant familial aggregation of cholesterol. Hennekens and
associates showed that men with premature Ml had children with greater sibling aggregation
of cholesterol levels (r = 0.71 vs. 0.56) and higher mean cholesterol levels than children of
healthy parents {mean 206 mg/dl vs. 177 mg/d}}.¥ Glueck and colleagues also used a case
control design to compare lipids and lipoproteins in children from families where one parent

had a myocardial infarction before 50 years of age to children from "normal" families.?!
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Cholesterol levels of the children of MI patients not only had a higher mean, but the

distribution, instead of being normal, was markedly skewed to the right.

Studies of angiographically diagnosed CHD before age 50 have shown similar results.
Among such men, Lee and colleagues found that 65% had a lipid abnormality - either high
triglyceride or LDL levels, low HDL levels or some combination. Fifty-one percent of the
offspring also had a lipid abnormality, with the distributions of the lipids in the offspring
closely resembling those in their fathers.' The Framingham Offspring Study® and The Lipid
Research Clinics Program Prevalence Study™ also showed that parental (especially paternal)
cardiovascular premature mortality predicted the cholesterol levels of their offspring,
especially the sons. In the latter study mean cholesterols among men whose fathers had died

of CHD before age 60 were 6 mg/dL higher than men whose fathers lived beyond age 60.

Studies identifying children first have also confirmed familial aggregation. Bodurtha and
colleagues studied 102 adolescent twin pairs and their parents. The 12% of children with a

family history of premature death from IHD had lower levels of HDL2-C than the others.*

Although studies in women do not always vield the same results as those in men, a strong
hereditary basis for LDL and HDL cholesterol levels has been shown in women. Austin and
associates observed this in a study of the relative roles of genetic heritability and shared
environmental influences in predicting risk factors for CHD in adult female twins.** Among
434 pairs of twins, they found a strong hereditary basis for LDL and HDL cholesterol levels
and body weight in women. Blood pressure was much less related to inherited factors.

{Using heritability estimates, defined as the genetic variance divided by the total variance,
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they estimated heritability adjusted for age and environmental influences to be 0.93 for LDL
cholesterol, 0.87 for HDL cholestero! and 0.40 and 0.27 for systolic and diastolic blood
pressure respectively.) The genetic basis for cholesterol and body weight was strang enough
for the authors to suggest it as a reason for the failure of diet modification to significantly

alter cholesterol levels and weight in women.

Prospective studies examining CHD in parents according to children’s cholesterol levels:
Several large prospective studies of coronary risk factors in school children have identified
and studied the families of index cases with cholesterol levels above the 95% percentile (high},
below the fifth percentile (low), or in between (middle). The Muscatine Study examined
relatives of 148 such children. Children with cholesterol levels above the 95" percentile in
successive surveys two years apart identified adult relatives with at least double the coronary
mortality rate of relatives of children with lower cholesterol levels.*! Deaths from MI
occurred in 6% of male and 2.8% of female relatives age 30-59 of children in the high
group. The corresponding frequencies in the middle group were 3% and 0% and in the low

group 2.8% and 0.5%.

Similarly, Moll and colleagues studied the families of 100 index cases, ages 6 - 16, from a
survey of 3666 children in schools in Rochester, Minnesota.*? Not only did first degree
relatives of high cholesterol cases have higher cholesterol levels, but siblings of the high
cuolesterol index cases had higher levels of triglycerides and systolic blood pressure as well.
Grandfathers of the high :holesterol index cases showed increased rates of coronary
mortality (2.5 times increased in those under 65), with HDL and LDL being the best

predictors of CHD. Families with high cholesterol levels seemed to have stronger genetic
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influences on their cholesterol levels than other families. The authors interprel the data to
support the hypothesis of a dominant allele with a major effect on cholestero! levels in

addition to other additive polygenetic and environmental factors,*?

As cholesterol measurements have become more sophisticated better predictions have
resulted. The Bogalusa Heart Study examined fasting serum lipids, lipoprotein cholesterol
and risk factors in 321 parents of children with low or high levels of § and pre-R-lipoprotein
cholesterol. Children tended to mirror their parents’ lipoprotein cholesterol levels. Parents
of children with high R and pre-B-lipoprotein cholestero! levels differed from parents of
children with low levels in several respects: They were more frequently overweight, they had
higher R-lipoprotein levels and they had higher levels of other coronary risk factors as well

as clinical premature ischemic heart disease.

These three studies raise additional questions. The Muscatine and Rochester studies show
that lipid and lipoprotein levels of children ages six to sixteen from a single cross-sectiona
survey can identify families at increased risk for CHD. On the other hand, cord blood studies
have shown that at birth, neither total nor HDL cholesterol can predict CHD prevalence in
adult relatives.®%* At what age, then, between birth and six years, do the levels of
cholesterol, LDL and HDL become predictive? The Bogalusa study further indicates that
while childhood lipid levels are predictive of adult CHD, childhood lipid correlations are lower
than those found in adult studies. This may suggest that lipid levels are more responsive to
environmental factors during childhood than during adulthood and that early environmental

factors have a role to play.*
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The prospective studies outlined here have demonstrated the association between cholesterol
levels in children and CHD rates in their relatives. The importance of actual measiiyement
in studying risk factor aggregation is shown by a study by Becker and colleagues.'® They
measured blood pressure and lipids in 150 coronary disease-free siblings of 86 probands with
premature CHD. Forty-eight percent of brothers and 41% of sisters were hypertensive - but
65% of these brothers and 47% of these sisters were unaware of their hypertension. Forty-
five percent of brothers and 22% of sisters had a lipid abnormality, most commonly elevated
LDL cholesterol - yet 74% of these siblings were unaware of the abnormality. Thus studies
of risk factor aggregation will underestimate the effect if they rely on self-reporting of risk

factors.

Family history and cholesterol: are they separate risk factors?

We have seen evidence that family history of heart disease increases the risk of coronary
heart disease.®*!%!1121345 We have also examined the evidence on familial aggregation of
risk factors, which seems marked for cholesterol! levels,36:30:46:47.9838 Ginoo CHD and its rick
factors - especially cholesterol - aggregate in families, to what extent are the risk factors
responsible for the increased incidence of cardiovascular disease, and ic what extent is

positive family history an independent risk factor?

The extent to which family history is a risk factor independent of the other cardiovascular
risk factors remains controversial. While some interpret the data on aggregation of risk
factors in families with ischemic heart disease to suggest that it is the other risk factors that
are responsible for the ischemic heart disease, others suggest an independent effect of family

history. Rissanen and Nikkila interpreted their Finnish data or jamilial aggregation of risk
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factors to suggest that hyperlipoproteinemia and hypertension could be solely responsible for
most of the observed aggregation of coronary artery disease.® They assessed the incidence
of CHD in 560 relatives of 104 men who had developed angina before age 56 and 498
relatives of 94 controls. CHD mortality rates were five times higher (25%) for fathers of
patients and CHD incidence rates were 5.5 times higher for brothers of patients than for
brothers of controls. However, hyperlipidemia, hypertension, and clinical diabetes were also
more common. Although the interpretation was that this increased prevalence of risk factors
was responsible for the increased incidence of CHD, the data were not analyzed in a way

that would support or refute this hypothesis,

Several approaches have been used to demonstrate the relationships between familial
aggregation and modifiable risk factors. Case control studies have been done both on
patients whe have undergone coronary angiography, 55152 and on patients with clinical
endpoints such as ML.5** For example, Shea and associates attempted to examine the
independence of family history as a risk factorin CHD patients who had undergone coronary
angiography by requesting information about all their first degree relatives.'” Life table
analysis of the data showed four to six times greater probability of Ml in the 50 - 65 year age
range in relatives of patients compared with relatives of controls. Angina and sudden death
were also more common. For the group as a whole, the relative risk of any ischemic
endpoint was 2 to 3 for relatives of cases compared to relatives of controls. When they
examined CHD incidence among relatives in relation to the level of risk factors in the index
patients, they found that if the index patient had coronary heart disease despite a low level
of risk factors, the relatives had a higher incidence and earlier age of onset of disease than

relatives of patients with CHD who are at higher risk. The cumulative probability of Ml in
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a 50 to 60 year old relative of a patient in the lowest risk quartile was double that of relatives
of patients in the upper three quartiles. Life table analyses showed both greater frequency
and earlier age of onset of Ml in relatives of patients with the fewest risk factors compared
to relatives of patients with more risk factors. These results tend to suggest an independent

effect of family history.

Prospective studies have compared people with low and high risk levels as to their family
history?®5 and have compared risk levels of people with a family history of CHD to those
without a positive family history.%4573%%8  The Princeton School study®® assessed the
relationships of parental history of MI, hypertension, stroke, diabetes to CHD risk factors
{cholesterol, TG, HDL, LDL, Quetelet index, SBP, DBP) of 556 adult progeny 25 years and
older. For the most part, neither univariate nor multivariate comparisons supported the
hypothesis that positive family history is associated with elevated risk factors in the children.
However, paternal MI (but not maternal) was associated with higher LDL and triglyceride
levels in offspring. Multivariate analysis of covariance used a model whereby risk factors
were the dependent variables, and the independent variables included age, sex, race and the
paternal and maternal history of MI, hypertension, stroke, and diabetes. In this model
neither paternal nor maternal history of MI was significantly related to elevated risk factor
levels. However, MI, hypertension, stroke and diabetes are not truly independent variables.
This may tend to diminish the effects. In addition, offspring in this study had an average age
of 40, with the parents on average in their 60's. As discussed earlier, the strongest effects

are seen when parents have a history of premature heart disease.
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The more convincing prospective studies have been those examining CHD incidence in
populations with known risk factor levels and family histories. Most such studies have

suggested that family history predicts cardiovascular disease independent of the modifiable

risk factors,10:11:12.13

In the Framingham Study prospective data on siblings were examined to circumvent the
difficulties with obtaining good data on two different generations. Data on 186 pairs of
brothers were analyzed using multiple logistic regression to assess the independence of
familial aggregation as a risk factor for CHD. The independent variables were the risk
factors of the older brother. The dependent variable was the CHD endpoint of the younger
brother. The risk of CHD occurring in both brothers of a pair was about 1.5 times what

would be expected given their risk factors. '?

The Paris Prospective Study followed 7484 men ages 43 (o 54 for six and a half years.
CHD incidence was examined in relation to parental history of CHD and hypertension.
Traditional risk factors only explained part of the increased incidence in those with a positive
family history. Paternal - but not maternal - history of CHD and paternal history of
hypertension contributed independently to the risk of CHD. The relative risk was 3 if both

paternal histories were positive.'!

What emerges from the above studies is the likely existence of an effect of family history on
CHD incidence that is independent of cholesterol. However, this does not have to indicate
a genetic effect independent of any risk factors. It may suggest a sharing of risk factors that

are not yet been known to be important. Hopkins and Williams have suggested 246
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coronary risk factors.”® Recently iron levels have been shown to be associated with CHD.
Any risk factor either inherited or shared within a family could account for a portion of the
results observed. The disentanglement of hereditary and environmental components is
ongoing and beyond the scope of this review. However, multigenerational patterns make

some hereditary component likely.

An independent genetic component would not diminish the importance of modifying risk
factors in those with a positive family history. The Rancho Bernardo Study looked at
modifiable risk factors in men under 60 years of age with a family history of heart attack who
were at fivefold increased risk. They estimated that approximately 68% of the excess deaths
in men with a positive family history were attributable to the interaction of smoking with
family history. Comparing those with a positive family history to those without, the relative
risks of cardiovascular disease in smokers vs. nonsmokers were 2.5 and 1.1.%° Thus

identifying families at risk can be an important preventive strategy.

Evidence for CHD and cholesterol

The causal relationship between serum cholesterol and coronary heart disease has been
established by genetic evidence,®%2%% animal studies®® and a large array of epidemiologic
evidence,556667.68697071,72,73.74.7576 The association has been demonstrated in a variety of
demographic and ethnic groups and geographic areas, in ecologic studies, migration studies,
and cohort studies.®* The next level of evidence required would be a demonstration that
lowering serum cholesterol levels reduces coronary heart disease mortality. This can be used
both to show causation and efficacy of intervention. It has been studied in the areas of

primary prevention, namely in asymptomatic individuals, and in secondary prevention, that
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is in persons with coronary heart disease present. This evidence has been extensively
reviewed by the Toronto Working Group on Cholesterol Policy.” The primary prevention
evidence only will be summarized here in a meta-analytic framework. Briefly, three types of
primary prevention trials have been done: diet studies, drug studies and multifactorial studies.
The diet studies include the New York Anticoronary Club Study,”™ the Finnish Mental
Hospital Study’®®® the Los Angeles Veterans Study,’! and the Minnesota Coronary
Survey.®283 Only the latter two were randomized controlled trials. Generally the low fat diets
in these trials lowered serum cholesterol levels by 10 to 15% in hypercholesterolemic men.
Myocardial infarctions were reduced but there were no reductions in cardiovascular or overall

mortality. (See Figures 1 to 3, pages 21 to 23.)

Four randomized controlled trials have been done to assess the potential of cholesterol-
lowering drugs to reduce cardiovascular mortality. Each used a different drug. The WHO
Cooperative Trial used clofibrate, which was associated with a reduction in nonfatal
myocardial infarctions, but an increase in total mortality.®* The Lipid Research Clinics
Coronary Primary Prevention Trial (LRC-CPPT) used cholestyramine, and found a reduction
in the incidence of myocardial infarction from 8.6% to 7.0% and a reduction in
cardiovascular mortality, but no difference in all cause mortality.®**¢ (Figures 1 and 2, pages
21 and 22, show the reduction of risk of fatal and nonfatal myocardial infarction separately,
and by two-tailed tests neither is significant. The analysis in the trial uses one-tailed p-values.)
The Helsinki Heart Study assessed gemfibrozil therapy and found a 34% reduction in the
incidence of cardiac events in the study group, but no difference in overall mortality.”” A

smaller, more methodologically flawed study, was the Upjohn Colestipol Trial.** It showed

Risk Factor Management in High Risk Families 18



lower CHD morbidity and mortality in men treated with colestipol, especially in those with

pre-existing disease.

Several trials have also tried to assess the impact of treating several risk factors for heart
disease besides serum cholesterol. The Multiple Risk Factor Intervention Trial used intensive
dietary intervention, smoking cessation, hypertension management and exercise and weight
reduction in the intervention group. It was unable to detect any differences in mortality
between study and control groups.?? The WHO European Trial intervened on similar risk
factors, and had mixed results in various countries.?®%*9%% The QOslo trial intervened just on
smoking and diet and demonstrated a reduction in coronary events but not in total

mortality 94,95,96,97,98,99

These studies can be summarized by examining the relative risks of the major outcome
measures of these trials. Figure 1 shows the relative risks of fatal coronary heart disease in
experimental and control groups in the eight trials that had fatal coronary disease as an
outcome measure. This figure also shows pooled data. The data have been pooled in
several ways to show drug trials vs. trials using no drugs, and to separate diet trials from
multifactorial trials. Finally, all studies are pooled. Although all the pooled relative risks are
below 1.0, the confidence limits overlap 1.0 for both the drug studies and the multifactorial
studies. For the drug studies, this is primarily the effect of the Clofibrate trial, which had
excess mortality in the treated group. For the multifactorial studies, this highlights the results
of the MRFIT, which failed to show differences between the two groups. The lowest relative

risks are seen with the diet trials. The very low risk of the Finnish Mental Hospital Study,
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which was unrandomized, contributed to this effect. Combining all the studies, a relative risk

of 0.77 is seen for the risk of fatal coronary heart disease in treated groups.

Figure 2 shows the relative risk of nonfatal myocardial infarctions in these same studies.
Only six studies are included here, because not all studies used non-fatal MI's as an outcome
measure. All the studies show relative risks below one for nonfatal MI's, and the pooled
relative risk is 0.71. This 30% reduction in nonfatal MI's together with the 23% reduction
in fatal coronary events as a result of cholestero! lowering has been a powerful argument for

the widespread promotion of cholesterol lowering.

Those who argue against widespread interventions to lower serum cholesterol often cite data
on all cause mortality. Figure 3 summarizes the relative risks of all cause mortality in primary
prevention studies of cholesterol lowering. Almost all the confidence limits overlap 1.0, and
the pooled relative risk is 0.96. It can be argued that the studies were not designed to
measure reductions in all cause mortality and did not have the power or the time span
necessary to demonstrate this effect. However the idea of pooling data is in order to yield
sufficient numbers to have the power to detect such changes. Moreover, there is a consistent
pattern among the studies showing increases in cancer mortality and accidents. Although
competing risks may be a factor, the increased neoplasm rates could plausibly either result
from cholesterol lowering therapy or from a direct effect of lower cholesterol levels. There
is some epidemiological evidence showing increased mortality from cancer in individuals with

low cholesterol levels, 100101
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Figure 1. Relative risks of fatal coronary heart disease in primary prevention studies of
cholesterol lowering. Pooled data are below the line.

LRC = Lipid Research Clinics Coronary Primary Prevention Trial
Helsinki = Helsinki Heart Study

Clofibrate = WHO Cooperative Trial on Primary Prevention of IHD
Colestipol = Upjohn Colestipol Trial

LA = Los Angeles Veterans Trial

Finnish = Finnish Mental Hospita! Study

MRFIT = Multiple Risk Factor Intervention Trial

Oslo = Oslo Diet and Heart Study

No drug = LA, Finnish, MRFIT, Oslo

Drug = LRC, Helsinki, Clofibrate, Colestipol
Dict = LA, Finnish

Multifactorial = MRFIT, Qslo
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Figure 2. Relative risk of nonfatal myocardial infarction in primary prevention studies of
cholesterol lowering. Pooled data below line.

LRC = Lipid Research Clinics Coronary Primary Prevention Trial
Helsinki = Helsinki Heart Study

Clofibrate = WHO Cooperative Trial on Primary Prevention of IHD
LA = Los Angeles Veterans Trial

Finnish = Finnish Mental Hospital Study

Oslo = Oslo Diet and Heart Study

Drug = LRC, Helsinki, Clofibrate
No drug = LA, Finnish, Oslo
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Figure 3. Relative risks of all cause mortality in primary prevention studies of cholesterol
lowering. Pooled data below line..

LRC = Lipid Research Clinics Coronary Primary Prevention Trial
Helsinki = Helsinki Heart Study

Clofibrate = WHO Cooperative Trial on Primary Prevention of IHD
Colestipol = Upjohn Colestipol Trial

LA = Los Angeles Veterans Trial

Finnish = Finnish Mental Hospital Study

MRFIT = Multiple Risk Factor Intervention Trial

Oslo = Oslo Diet and Heart Study

Minnesota = Minnesota Heart Study

No drug = LA, Finnish, MRFIT, Oslo, Minnesota
Drug = LRC, Helsinki, Clofibrate, Colestipol
Diel = LA, Finnish, Minnesota

Multifactorial = MRFIT, Oslo
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Figure 4. Relative risks of neoplasms in primary prevention studies of cholestero!
lowering. Data above line are individual studies, below line are pooled.

LRC = Lipid Research Clinics Coronary Primary Prevention Trial
Helsinki = Helsinki Heart Study

Clofibrate = WHO Cooperative Trial on Primary Prevention of IHD

Colestipol = Upjohn Colestipol Trial

LA = Los Angeles Veterans Trial

Finnish = Finnish Mental Hospital Study
MRFIT = Multiple Risk Factor Intervention Trial
Oslo = Oslo Diet and Heart Study

Drug = LRC, Helsinki, Clofibrate, Colestipo!

No drug = LA, Finnish, MRFIT, Oslo, Minnesota
Diet = LA, Finnish

Multifactorial = MRFIT, Oslo
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Figure 5. Relative risk of accidents in primary prevention studies on cholesterol
lowering. Data above line are individual studies, below line are pooled.

LRC = Lipid Research Clinics Coronary Primary Prevention Trial
Helsinki = Helsinki Heart Study '
Ciofibrate = WHO Cooperative Trial on Primary Prevention of IHD
Finnish = Finnish Mental Hospital Study

MRFIT = Multiple Risk Factor Intervention Trial

Qslo = Oslo Diet and Heart Study

Drug = LRC, Helsinki, Clofibrate
No drug = Finnish, MRFIT, Oslo
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The data on neoplasms and accidents are summarized in Figures 4 and 5 (pages 24 and 25).
For neoplasms, the confidence limits of the relative risks of each individual study and all the
combinations of pooled studies overlap 1.0. The largest neoplasm rates were in the Los
Angeles Veterans trial, a dietary trial, and the clofibrate trial, which also had higher coronary
disease mortality rates in the experimental groups. In none of these trials was the increase
statistically significant {Figure 4). Fatal accidents were increased in three of the large
randomized trials - LRC, Helsinki, and Oslo. Again, the effects were not statistically

significant individually or pooled {Figure 5).

Although pooling trials in this combination has not provided real evidence that lowering of
cholesterol significantly increases mortality from neoplasms or accidents, combining different
groups of studies and different subsets of patients can yield different conclusions.'®

Muldoon and colleagues had more restrictive criteria for their meta-analysis. To be included
studies had to be randomized, had to report both total mortality and cause specific mortality
and had to intervene only on cholesterol. They analyzed the data only for male subjects on
the six randomized trials. The odds ratios for mortality for all causes, CHD, cancer, and
accidents were 1.07, 0.85, 1.43 and 1.76 respectively. The latter two were significantly
elevated. We estimated relative risks of 0.96, 0.77, 1.15 and 1.13 respectively. Several
differences exist between the two meta-analyses. Ours included non-randomized studies. We
did not include cause specific data from Minnesota because it was not yet published at the
time of our analyses {there was a 14 year lag between the abstract and the publication).
Since the mean follow-up time in Minnesota was only a vear, it is quite a different study from
the others. Sensitivity analysis would need to be performed to analyze the effect of this one

study on the results.
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The two meta-analyses also differed in some of the raw data used. For example, for the
Upijohn Colestipol study, the Muldoon analyses used values of nine and 22 for CHD mortality
in the intervention and control groups rcspectively. We used four and seven. A
reexamination of the paper showed that nine and 22 represeni=d total CHD deaths, whereas
four and seven represented CHD deaths among men with no CHD at entry to the study.

The latter would be more appropriate numbers for an examination of primary prevention.

For the WHO Clofibrate Trial all the numbers differed between the two meta-analyses.
Closer examination revealed that we had used the numbers reported as the main endpoints
of the trial, namely deaths within the trial and within one year of leaving the trial. Muldoon
et al. used only the deaths within the trial. While this gives more favourable results for IHD,
it yields higher ratios for neoplasms and accidental deaths. Meta-analyses involve many
judgment calls in terms of what to include. As is apparent here, this can lead to divergent
conclusions. While the evidence clearly points to a lowering of CHD following reduction of
cholesterol levels, the question of whether reducing cholesterol levels leads to an increase in
other causes of mortality is bound to remain controversial for some time. Answers will need

to come from epidemiological studies and trials designed to test the specific hypotheses.

Evidence for CHD beginning in childhood

The evidence that coronary artery disease has its origins in childhood comes from many
sources: epidemiologic evidence, pathologic evidence, familial and genetic evidence, and
tracking phenomenon. These have been extensively reviewed by Wynder!®®, Kwiterovich'%,

Strong and Dennison'?®, Cresanta'® and others and will only be summarized here. The
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tracking phenomenon, which is a central issue in pediatric screening, will be examined more

closely.

The epidemiologic evidence of origins of CHD in childhood is mostly ecologic data that
demonstrates high levels of total cholesterol in children in populations with a high incidence
of coronary heart disease. Thus multinational studies show the highest cholesterol levels in
children from countries with the highest CHD mortality, and the lowest cholesterol levels in
countries such as Nigeria, ltaly, Greece, Japan, and Kenya, where CHD mortality rates are
low.'?"1% Countries that experience dietary changes, such as Japan over the last decade,

show increasing levels of cholesterol in the children.!°?

Pathologic evidence of CHD in childhood has existed since the 1921 report of Monckeberg
of the "atheromatosis" of the aortic intima of children who died during World Warl. Autopsy
studies during both the Korean War and the Vietnam War showed fatty streaks and raised
lesions in the coronary arteries of 45% to 77% of young soldiers.'!*!!! One of the larger
pathologic studies was the International Atherosclerosis Project,!'? which examined 4737
autopsied cases, aged 10 to 39 years at death. With increasing age there was a gradual
transition from fatty streaks to fibrous plaques. In countries where there was extensive fatty
streaking in childhood, there were more extensive raised atherosclerotic lesions in middle
age. One other link in the chain of evidence comes from the study of Newman and
colleagues'®” who studied the relationship of antemortem cardiovascular disease risk factor
levels to early atherosclerotic lesions in coronary arteries. Aortic fatty streaks were strongly
related to prior levels of total cholesterol and LDL (r= 0.67), and coronary artery fatty streaks

were associated with VLDL (r = 0.41).
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The clinical and genetic evidence of origins of CHD in childhood comes from studies that
show the association of risk factors in children to risk factors in the parents and to premature
CHD in the parents. As described above, these studies have been done in both directions:
children selected because of premature CHD in their parents have higher prevalence of
hypercholesterolemia?"!!!! and children with high cholesterol levels have relatives with
increased incidence of coronary mortality.! Strong correlations between parents and
offspring for cholesterol levels have also been shown. 34147115116 There is also the clinical
entity of familial hypercholesterolemia, an autosomal dominant condition with a gene dosage
effect. Familial hypercholesterolemia affects one in 200 to one in 500 children and its
effects are completely expressed in early childhood. Heterozygotes have cholesterol levels
two to three times normal levels {usually above 7.5 mmol/L), and homozygotes have levels
five to six times normal. Homozygous familial hypercholesterolemia is usually clinically
evident with xanthomas by the age of five years, and angina and Mls occur in the teens. The
heterozygous state is generaily asymptomatic in the first decade, and a minority may develop
xanthomas in the second decade.'® Although the prognosis is generally pessimistic for
heterozygously affected males, the occasional male heterozygote without premature CHD has

been identified. Healthy lifestyle factors might have protected these men.!?’

The tracking phenomenon is the tendency of measurements to follow a pattern whereby
early measurements predict later measurements. Tracking refers to "the degree a given
measurement tends to retain the same rank order among individuals of the same age."'%
Two major tracking studies over long periods of time have been done in the United States:

the Bogalusa Heart Study!®?:1!8:119.120,121,122,123,124 and the Muscatine

Study.m.l25.126.!27.128.129.130.131
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The Bogalusa Heart Study is an epidemiologic study of risk factors for cardiovascular disease
from birth through the age of 26. The study consists of periodic surveys in Bogalusa,
Louisiana, a town with a population of approximately 22,000, of whom two-thirds are white
and one-third black. The baseline survey took place in 1973-74, when 80% of preschool
children {ages 2.5 to 5) and 93% of school children (ages 5 - 14) were screened, forming an
initial cohort of 4238 children. Three repeat examinations of the population took place in
Years four, six and nine of the study. During these latter surveys, examinations were
expanded to include individuals up to age 23. Besides tracking risk factor levels, a local
information system was set up in 1978 to obtain permission to autopsy residents who died
between the ages of three and 26 years. Since then 87% of known eligible deaths were
autopsied. Thus the Bogalusa Heart Study also provides patholegical information related to

previous risk factor levels.

The Bogalusa study tracked serum total cholesterol, serum triglycerides, low-density
lipoprotein cholesterol, high-density lipoprotein cholesterol, very-low-density lipoprotein
cholesterol, systolic and diastolic blood pressure, obesity and cigarette smoking. Results can
be looked at both in terms of correlations and of the persistence of extreme levels.
Correlations among cholesterol levels were highest for LDL cholesterol. At 12 years of
follow-up the correlation coefficients for total cholesterol between baseline and follow-up
ranged from 0.42 to 0.53 for whites and 0.38 to 0.66 for blacks. For LDL the coefficlents
ranged from 0.44 to 0.51 for whites and from 0.59 to 0.69 for blacks. Of those children
whose baseline cholesterol levels were above the 75" percentile, approximately 50% had
cholesterol levels above the 75" percentile 12 years later. The tracking was better for those

who were nine to 14 years of age at baseline (55%) than those who were two to eight years
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old (42%).!2! The best predictor of cholestero! level at 12 years of follow-up was the baseline
cholesterol level, with the next best predictor being body mass index at 12 year follow-up.
We are thus seeing a combination of hereditary and environmental influences on serum
cholesterol. This is further illustrated with the dietary data. Children with consistently high
intakes of dietary cholestero! divided by tertiles had significantly increased levels of serum
total cholesterol at ages four years (14.3 mg/d| higher) and seven years {(13.7 mg/dl higher).
Children with consistently high intakes of saturated fat per 1000 kcal had slightly higher
levels of serum total cholesterol at ages four years (5.1 mg/dl higher) and seven years (5.4

mag/dl higher), and higher levels of LDL.!*®

The pathological portion of the study related lesions in both the aorta and the coronary
arteries to antecedent risk-factor measurements in adolescents and young adults. Rankings
for total cholesterol and low-density lipoprotein cholesterol were strongly associated with
rankings for aortic fatty streaks but the extent of aortic fatty streaks was not related to
triglycerides, high-density lipoprotein cholesterol, systolic blood pressure, or diastolic blood
pressure. It did tend to ba inversely associated with the high-density lipoprotein ratio. Fatty
streaks were also not related to smoking or obesity. The associations of both total
cholesterol and low-density lipoprotein cholesterol to the extent of aortic fatty streaks
persisted in male subjects of both races but were weaker in white female subjects. There was

almost no difference in the magnitudes of associations according to the age at death.'?’

The Muscatine study best addresses the question of using cholesterol measurements in
childhood to predict adult hypercholesterolemia.!?® Investigators examined 2367 children

aged 8 to 18 between 1971 and 1981 and reexamined them at least once between ages 20
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to 30 years. They did not intervene, but informed children and parents of the cholesterol
levels. Only those with cholesterol levels over the 95" percentile were told that their levels
were high. Fewer than half the children (43%) with cholesterol in the top 10% of the group
remained in the top 10% in their 20’s, although 81% had levels above the 50™ percentile.
In comparison, among children with levels below the 90" percentile, only 17% had levels
above the 50" percentile when in their 20’s and only 3% had levels above the 75"
percentile. However, the predictive value of a positive test is still low. In the Muscatine
Study there were 1391 children with a cholesterol level below the 90" percentile. If 3% of
these have cholesterc! levels above 6.2 in their 20’s, that yields 42 children. That is more
than the 24 children who would have been identified from a positive test (70 positives x 34%

with levels above 6.2 in their 20’s).}%°

Even if one uses a criterion of 5.2 mmol/L {200 mg/d}) as a cut-point for high cholesterol
in the 20's, only half the children will be correctly identified if one uses the 75" percentile
level cutpoint for identifying children with high cholesterol levels. About three quarters of
the children with cholesterol levels above the 90™ percentile will have cholesterol levels over
5.2 mmol/L as adults. Thus although the Muscatine Study shows that childhood cholesterol
measurements can predict adults levels, the childhood levels explain only 25% to 50% of the
variability of adult cholesterol levels.?® A portion of the remainder of the variability is
accounted for by lifestyle factors such as obesity, smoking and oral contraceptives. Family
history of ischemic heart disease was highly correlated with high cholesterol levels. Two
conclusions are possible. One is that on an individual basis, prediction is not sufficiently
precise to warrant action - we are trying to predict a risk factor for a risk factor and it's too

far removed from the final outcome to be important. The other possible conclusion is that
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since family history correlates well, and that since modifiable risk factors also contribute to
adult levels, early counselling and risk factor modification may play an important preventive

role in children with a family history of premature ischemic heart disease.

Screening Recommendations: Adults and children

Since 1985 there has been an abundance of recommendations and guidelines concerning
the population that should have serum cholesterol measured, how often to screen, how to
manage each possible set of results, and what should be the individual and population goals
of therapy. Still, very little consensus exists and many issues remain unresolved. One area
of greater consensus, although not addressed by all the organizations, is the acceptance of
the WHO target of mean population serum cholesterol below 5.2 mmol/L.*** In terms of
general population screening and management there is a tendency for the American
recommendations to promote general screening and aggressive management, and for
countries with government sponsored health insurance to be more conservative. Thus in
Canada, both the Task Force on the Use and Provision of Medical Services in Ontario”’ and
the original reports of the Canadian Task Force on the Periodic Health Examination'® find
no evidence for recommending general population screening, and suggest measurement of
serum cholesterol in a case finding setting only when other risk factors are present. The
Canadian Consensus Conference suggests giving priority to those with risk factors, and
measuring cholesterol in other adults as resources permit.!* New Zealand guidelines also
find no justification for yeneral population screening, but recommend measurement of
cholesterol as part of regular health exams.'* Almost all American guidelines recommend
periodic measurement of serum cholesterol.'  The most recent report of the Canadian

Task Force recommends screening men between ages 30 and 59.'%
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Screening and follow-up recommendations for cholesterol*

NIH Consensus
Conference 19854

American Heart
Association 1987138

British Hyperlipidaemia
Association 1987'%

European
Atherosclerosis Society
198710

British Cardiac Soclety
19871t

National Health
Foundation of New
Zealand 1988135

National Cholesterol
Education Program
198814

Canadian Consensus
Conference on
Cholesterol 19881

Ontario Task Force
19897

Canadlan Task Force
on PHE 1993'¥

US Preventive Services

Task Force 1989742

Americar: Caollege of
Physicians 198943

Whom to screen and Diet therapy Drug therapy
how often
adults g5y ifTC <52 TC=z=6.2 TCz 6.7
adults 20-60: prudent diet for TC > 6.2 unresponsive
TC < 5.2: qby everyone; TC 5.2-6.2: to intense dietary

TC 5.2-6.2: q1-2y

case finding at first visit

people with RF

aduits 20+:
TC < 5.2: qby
TC 5.2-6.2: qly

priority: known CHD;
family history CHD or
FH; HBP, DM, renal
failure, obesity; others
as resources permit

M 35-59 with 2 1 RF
M&F 20-69, =22 RF

men 30-59, others at
MD discretion

middle aged men; g5y
prudent in other adults;

not more than qby in
healthy adults

urge adherence to diet
TC25.2

TC 5.2-6.5: dietary
advice, correction of RF

TC=26.5

advice at TC 2 6.0

LDL > 4.1

or
LDL > 341 2 RF

30+: TC »6.2: AHA II;
5.2-6.2: AHA |

LDL 3.4, HDL <0.9,
TG >2.3: more
intensive

advice: 2 6.2, < 2 RF
therapy: 2 6.2, 2 2 RF

advice; men 30-59
therapy: M 30-59
TC > 6.85

2 2RRF: TC 5.15-6.156
<2RF: TCz 6.2

management or FH
TC = 6.5-7.8

TC>7.8

LDL > 49
or
LDL > 4.1 if 2 RF

after 6 months adequate
tria) of rigorous dlet
modification, failure to
reach goals

those with unmodified
RF and LDL > 5.5

men 30-59 with TC >
6.85 after diet therapy

noRF: TCz 6.2
22 RF: TC 2 6.85

SABBREVIATIONS: AHMA= American Heart Association, CHD = Coronary heart disease, FH = familial
hypercholesteralernia, HBP = high blood pressure, DM = diabetes mellitus, RF = risk factor(s;, TC =~ total
cholesterol, TG = triglycerides, LDL = low density lipoproteins, HDL = high density lipoproteins, qly = every
year
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Once a serum cholesterol measurement is performed, the subsequent interpretation of the
result and the management of the patient become important issues. Guidelines for patient
management have become increasingly complex, since they often rely not only on total
cholesterol measurement but also LDL, HDL and triglyceride values. The recommendations

for adults are summarized above.

Although many of the earlier consensus reports on screening for cholestercl did not include
recommendations for children, several recent reports have done so, and this year the
National Cholestero] Education Program in the United States published an expert panel
report on blood cholesterol levels in children and adolescents.'** The major reports with
discussions of children are the NIH Consensus Conference'® (1986), the policy statement
of the European Atherosclerosis Society'*® (EAS) (1987), the conclusions of the British
Cardiac Society Working Group on Coronary Prevention!?! (1987), the American Academy
of Pediatrics'*® (AAP) recommendations (1989), the Committee on Atherosclerosis and
Hypertension in Childhood'*® (1986), and the National Cholesterol Education Program
(NCEP) Expert Panel Report'** {1992). There has been considerable agreement among these
diverse committees in terms of the identification of children with elevated blood cholesterol
levels. Except the American Academy of Pediatrics, which had some reservations, they all
agree that atherosclerosis prevention should begin in childhood. They all advocate a
population approach to healthy lifestyles and diets in children, with dietary recommendations
similar to those in adults. They all recommend an individualized approach to identifying
children and adolescents at greatest risk; this generally means screening those whose parents
or grandparents had a history of premature coronary heart disease and may include

screening children with a parent with hypercholesterolemia. There is some discrepancy in
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the age at which they recommend that the prudent diet should begin: The NCEP and the
AAP suggest two years of age, the British Cardiac Society recommends age five, and the

EAS recommends as early as possible.

The recommendations to screen children with a positive family history can be seen as a
compromise, the likely resuit of committee deliberations. This compromise position has been
attacked from beth sides - by individuals favouring universal screening and by those opposing
any screening in childhood. These controversies, with the arguments on both sides, will be

discussed in the next section.

Controversies in cholesterol screening in childhood

The controversy concerning which populations should undergo cholesterol screening involves
many interrelated issues,!*’148:119.150 A “high risk" approach to cardiovascular disease
pre~ention, in which the small proportion of the population at highest risk of disease is
identified and treated, may have a limited impact on a problem such as ischemic heart
disease whose risk factors are so prevalent.'®! Accordingly, programs that have used this
approach, such as in Goteborg'®? and one community of the Stanford Three Cities'® project,
could not show sustained differences at the community level in incidence of cardiovascular

disease.

The "population” approach attempts to shift the risk factor profile of the entire community
in a favourable direction. However, even population approaches have often used risk factor
measurement as motivating factors in the general population strategy. This is usually justified

based on behavioral change models. In many of the behavioral change models, perceived
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susceptibility to disease is an important factor in determining the likelihood of taking action
(the Health Belief Model,'** the Theory of Reasoned Action,'*® Subjective Expected Utility
Theory, 5 Protection Motivation Theory'®). Perceived susceptibility to disease may well be
influenced by risk factor measurement and awareness, and thus can form the basis of

motivating change.

There is, however, a down side to screening. Significant side effects are possible from
labelling an individual "high risk",!58!5% Possible adverse effects in those with elevated
measures might include the psychological consequences of labelling, iatrogenic disease, and
physical consequences of increased stress resulting from labelling, and the costs and
inconvenience of regular medical care. Although recent studies of labelling effects have
found that strategies using positive, supportive approaches can avoid negative
consequences, ' $160.16L162 nationts may proceed to act without return to medical care.
Knowledge of "normal" measures may also have negative consequences by leading to the
encouragement of behaviours which increase the individual's risk of disease. Since, with
many risk factors, risk of disease increases continuously with risk factor level, there is reason

for those in the "normal” range to follow prudent diets and lifestyles as well.

The question of whether children should be routinely screened for high blood cholesterol is
especially controversial. Four major positions on cholesterol screening have been advocated:
1) There should be no cholesterol screening of any children. 2) Children with a positive
family history of cardiovascular disease should be screened. 3) Children of parents with high
blood cholesterol should be screened. 4) There should be universal cholesterol screening.

Each of these views has its proponents, with the second and third statements sometimes
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combined into one position. This issue is currently being hotly debated in the literature. This

section will outline the major arguments for and against the various positions.

Those who argue for cholesterol screening® 1163 offer the following arguments:

. Without an objective measure of abnormality, people are less likely to make dietary
changes. !
. Measuring total cholesterol serves as an introduction for the pediatrician to counsel

families about nutrition and lifestyle. One can educate families about cholesterol, but
also teach them that cholesterol is not the only important lifestyle factor.

. The evidence for cholesterol screening is sound: There is autopsy evidence of the
precursor atherosclerotic lesions coronary artery disease in adolescents. Coronary
artery disease is related causally to cholesterol. And there is significant tracking of
serum cholesterol through childhood and from childhood into adulthood. (These
arguments are disputed below.)

. Although tracking is not perfect, by far the majority of identified youths (the exact
numbers depending on the criteria used) will have cholesterol levels in adulthood over
the 50" percentile, which is where most CHD deaths occur.

. Waiting to treat elevated cholesteral levels in adulthood has several disadvantages:
Lifestyle behaviours are more easily changed in children that in adults. Young adults
do not necessarily have routine primary medical care.

. Healthy life-styles initiated in youth are more likely to be continued in adulthood than

attempts to alter habitual activity in adulthood.
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. Recidivism approximates 90% in most studies of attempts to alter adult behaviors,
such as diet for obesity. It would be far easier to establish good habits in children
than to try and change them as adults.

. Children with severe inherited lipid problems need early evaluation and follow-up.

We need to screen to detect these children.

In the last few years, there have been many proposals that all children be screened for high
blood cholesterol levels, 193:106.164.165166.167 Thase who argue for universal screening offer the

following additional arguments:!®®

. Family history identifies only one third to one half of children with very elevated
cholesterol levels. In fact, because of the lack of routine primary medical care in
some adult populations, childhood screening can be used to identify parents who are
unaware of their elevated cholestero! levels.

. The cost of screening is only a tiny percentage of the amount of money spent on
cardiovascular disease.

. Labelling will not be such a problem when current health promotion programs lead
to the more general population adoption of the prudent diet. The child not eating
properly would then be labelled instead of the other way around.

. Failure to thrive on low fat diets represents overzealous restriction by parents without
medical supervision. If screening and counselling were to occur in the physician’s
office, there would be opportunity to educate in this regard.

o We need universal screening because the necessary societal lifestyle changes have not

yet taken place.
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On the other hand, the arguments against universal screening are many:

. The cost of screening is high and just not worth it. Only in middle age men is the
cost of screening and treatment thought to approach the cost effectiveness of other
preventive maneuvers. Even in young adults the costs far exceed those of other
preventive maneuvers.'*! In children the costs would be totally out of line with other
preventive interventions,

. What are the effect on the children and the cost to families of those who are either
false negative or false positive? Labelling of children as "high" risk could have
longlasting adverse effects. On the other hand, false negative labelling could also lead
children to believe that they need not heed the universal health promotion
recommendations.

U The tracking of cholesterol levels from childhood to adulthood is inadequate to make
screening worthwhile. As seen above, the Muscatine study showed that a 16 year
old with a cholesterol level above the 90th percentile has only a 30% chance of
having that high a level at 28.

. Cholesterol measurements performed outside research settings are likely to be less
accurate, therefore even less predictive. '¢?

. What is the evidence that diet modification works, that the final outcome will be
better and no adverse outcomes will result from the proposed modifications?'”°

. We do not have tests with adequate sensitivity and specificity.

These arguments against universal screening can be expanded to argue that no screening

should take place. Despite the evidence reviewed above, there are many steps - perhaps too
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many - between childhood cholesterol and adult coronary heart disease. There are also
many areas where knowledge is lacking. Those who argue against any screening play up the

incompleteness of the evidence. They argue that:!"!

. Although serum cholesterol is considered a "risk factor” for cardiovascular disease, no
causal relationship has been established - it may only be a "marker” for increased risk
of cardiovascular events.

. Fat and cholesterol in the diet may not te the determinants of serum lipids. Those
who argue this point often quote the high fat diets of the Greenland Eskimos, who

have very little coronary artery disease.!”

. There is no real evidence that risk reduction is more effective if begun in childhood.
. Present recommended levels of cholesterol may be incorrect.
. Laboratory determinations may be wrong. Office measurement of cholesterol is

particularly problematic. On a reference standard of 262 mg/dL, present
commercially available equipment yields results anywhere from 187 to 379 mg/dL.'"}

. Treatment of those with high levels is not clear.

. Instead of leading to a discussion of other risk factors, measuring serum cholestero!
focuses attention only on the one risk factor and may lead to inadequate modification
of the other factors. This argument has been used on both sides of the debate.
Those who argue in favour of screening maintain that measurement of cholesterol
is a terrific lead-in to discussion of other risk factors.

J The fact that only one of three children with high cholesterol levels come from
families with a positive history of cardiovascular disease!’>'’®* may suggest limited

association between high cholesterol in childhood and later coronary heart disease.
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{Or it may suggest a remarkably high level of association, but still leave room for
other factors to play a role.}

. Cholestero! reduction is effective at preventing hypercholesterolemia-related CHD,
even when not begun until middle age, so why start so early?'”!

. One meta-analysis of primary prevention trials has shown a significant increase in
injury and cancer deaths - enough to offset any decrease in CHD deaths caused by
reduced cholesterol levels.! Even in high risk middle age men the two causes of
death ~ven out. Since injury deaths are far more common in children and young
adults than CHD deaths, if these results are generalizable, cholesterol intervention
might lead to an increase in total mortality. Although the extr~polation from adults
may not be valid, it can be argued that it is the same type of extrapolation that
proponents of cholesterol testing use in suggesting t:.2 benefits of screening and
treatment.!”517¢  Of course, as we have seen above, t: e meta-analysis may not be
entirely valid either.

. The adverse effects of labelling and of possible family conflicts may be longlasting and
serious.!”® The evidence is poor that screening and intervention can be accomplished
with little risk to the child. Of 40 children referred for dietary treatment of high
hlood cholesterol levels found on routine screering,'’” 8 {209%) had evidence of
growth failure due to unsupervised application of low-fat, low-cholestero! diets
recommended by pediatrician. Thus medical recommendation of diets is no
assurance that there will not be overzealous application.

. Poor compliance with follow-up recomm.endations may lead to false positive labelling,
with no opportunities for benefits. Lannon and Earp recommended follow-up lipid

panels and dietitian advice for children whose total cholestero] was above the 75"
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percentile.'”™ Only 47% retumed for the recommended lipid panel, and only 29%
consulted with the dietitian. Much of the "non-compliance” was appropriate: 73%
of children with screening cholesterol values > 199 mg/dL returned for lipid panels,
but only 37% of children with screening cholesterol values between 176 and 199
mg/dL. However, this may further increase the false labelling effect. Labelling was
a definite issue among the parents, as a third of the noncompliant parents were
concerned that confirmation of high cholesterol levels would cause their children to
worry too much. Anecdotal evidence of excessive concern from the single initial
measurement was cited as well.!”
. While knowledge of elevated cholestero! levels may not lead to dietary change,
knowledge of "normal” levels could lead to the encouragement of behaviours which
increase the individual's risk of disease. Since risk of disease increases continuously

with risk factor level, there is reason for those in the "normal" range to follow

prudent diets and lifestyles. So why screen?

If universal screening is not thought to be warranted, then any screening advocated would
be based on family history. One can further argue against the famnily history approach that
family history is frequently inaccurate!’® and that it has a low predictive value. Depending

on the cutpoints, this approach will either miss a high percentage of children or will label

everybody. 180,181,182,183

In Canada there has not been support for universal screening even among adults. The
question of universal screening in childhood would thus seem rather moot. The Toronto

Working Group on Cholesterol Policy’”” and the Task Force on the Periodic Health
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Examination'*” have questioned even the screening of males in the 20 to 29 year age range
with a family history of premature heart disease and the screening of women at any age.
The question of any pediatric screening would then be totally irrelevant. Yet, for many,
questions remain about whether children should never be tested, or whether children at high
risk because of positive family history should have a cholesterol measurement. The present
study attempts to shed light on this dilemma by exploring the age groups of offspring of
patients with recently identified coronary heart disease, and the changes being made in the
presence and absence of cholesterol testing, Dietary and cholesterol modification is not the
only behaviour change needed in these children. Smoking prevention is of vital importance.
Does measurement of cholesterol and identification of an additional risk factor aid in the
primary prevention of other risk factors? Or does it focus too much attention on the one

factor to the detriment of the modification of other factors?

Are screening recommendations followed?

Widely publicized disagreements among members of the scientific community and among the
recommendations of professional societies'®"!®®* may be responsible for some of the
confusion and divergence of practices in this area of medicine. In addition there is confusion
between the recommended approach to the identified high-risk patient with
hypercholesterolemia and the approach to the general population. American studies have
shown that among pediatricians, 90% routinely inquire about familial cardiovascular disease
history, '®¢ but fewer than half measure serum cholesterol in most of their high-risk patients.
In line with American recommendations, 90% of the primary care pediatricians did not
include testing of lipid levels during well-child visits unless the child was at high risk. But only

70% counsel against smoking or give dietary advice.!¥” In one American study 48% of
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physicians required an exercise history as part of the initial examination and 91% encouraged
their patients to participate in regular exercise programs. However, only 3% had any

8 Examining the management of elevated

training related to prescribing exercise.'®
cholesterol levels by New Hampshire primary care physicians, '*° Vivier et al. found that 37%
of family physicians and 48% of internists assess cholesterol levels at least once every five

years in asymptomatic 20-39 year olds. Many physicians were uncertain about what

approach to take in the pediatric age group.

A slightly earlier study of family practice residents’ compliance with preventive medicine

190

recommendations!?® showed that only 6% screened for serum cholesterol at least once every

five years.

In Canada, there have been several surveys of cholesterol management by family physicians.
In an Ottawa telephone survey of family physicians, 56% claimed to routinely measure serum

cholesterol levels in all patients over the age of 30 years.'®!

However, the average
cholesterol level at which physicians began dietary therapy was 6.95 mmol/L. (270 mg/di).
Tannenbaum and colleagues'® found in a national mail survey that physicians were
conservative in their practices - more so than recommended by the Canadian Consensus
Conference on Cholesterol. In the 20 to 39 age group, over half the physicians reported
measuring serum cholesterol on fewer than half their patients who presented with one risk
factor. Close to a third measured levels on fewer than half their patients who presented with

more than one risk factor., Not everyone in this age group sees a physician. What

proportion of offspring of patients with premature CHD are being missed in terms of
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screening and counselling by the present approaches of family physicians? The present study

sought to ask the high risk family members themselves.

Interventions in Youth and High Risk Families

Screening is only worth while if there are effective interventions.  Since CHD is
multifactorial, the interventions also have to address multiple risk factors. The impact of
intervening on cholesterol in middle aged men was reviewed above. In younger age groups,
the time lag is too long, so that intermediate endpoints are generally used - amount of
reduction of cholesterol levels or proportion who do not start to smoke. Several school and
community based Heart Health programs have evaluated their programs. Programs such as
the North Karelia Youth Project,'® the Oslo Youth Study,'** the International Know Your
Body Studies,'® the Heart Smart Program,'®® and the SEGEV Program'?” have used
combinations of high risk and population approaches, scheol and/or community and/or
medical delivery vehicles, individual change strategies and environmental change strategies.
In general they have modified knowledge, dietary and smoking practices, and have had only
small {(but measurable) effects on serum cholesterol. Community wide Heart Health
Programs, such as in Pawtucket,!?819? Minnesota200-201:202.203 5 4 Stanford,?%2% have
recognized that behaviours associated with increased risk, such as eating patterns, exercise
and smoking are well formed by adulthood. Children and adolescents rot only constitute a
large proportion of the population, but also strongly influence the health behaviours of their
families. Thus these programs have included major components directed at youth, their

families and the school system.
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Although it is often impossible to segregate intervention strategies with the most impact,
several studies have evaluated family components separately. In North Karelia, besides the
comrnunity and school-based programs, two family-based studies were performed.'* During
a 12 week intervention period, the families’ diets were changed so that the proportion of fat
in the diet was reduced from 35% to 24%. Cholesterol levels decreased by 15%. This
compares to the less than 3% reductions achieved with the community wide programs. In
Minnesota the addition of a home-based component to the school program also had a
significant beneficial effect on dietary patterns. Thus there are some suggestions that family

based programs can have an impact when they accompany larger community programs.

Families of CHD patients should be even more prepared to adopt risk-reducing behaviours.
Patients themselves quit smoking at high rates (43%) following a myocardial infarct.2% Do
intervention programs in this setting work? One recent study of adolescents was not
particularly encouraging, but several circumstances could have accounted for the results.
Walker and colleagues in Australia invited MI patients with teenage children to participate in
an intervention trial.2%? Of the 192 families that were approached, 95 refused to participate.
The remaining 51% were randomized, with half allocated to an early intervention group and
half to late intervention {after one year). A further 43 families of patients with other
diagnoses formed a second control group. Seventeen complete families and fourteen
additional teenagers withdrew before 12 month outcomes were measured. The intervention
program consisted of three home visits, 2 group discussion session, follow-up telephone calls
and letters and a 6-month screening session. After one year, self-reported exercise
participation and smoking rates did not change in any of the groups. Teenagers in the early

group reported reduced intakes of total and saturated fat compared with teenagers in the late
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group, but as there was no difference in cholesterol levels, this may have been false
reporting. There were differences in cholesterol levels between the control group and the
late intervention group, suggesting that the participating families were already highly
motivated. There were no changes in self-reported exercise or smoking rates in any of the
groups. This is a small study with a high refusal rate, a high dropout rate and a relatively
weak intervention. It may well be a pre-selected group from whom the results are not
generalizable. Although other stud:es have shown more beneficial effects when addressing
the family unit, during the adolescent years teens may be less amenable to an intervention
given solely at home. Clearly the ideal intervention strategies in this high risk group have

yet to be worked out. But first vie need to know what is happening to them now.

Conclusions

Using decision analysis, Krahn and colleagues have compared the aggressive US strategy and
the conservative Canadian policy for cholesterol screening and treatment.?®® The result was
a "toss-up” - the number of expected quality adjusted life years was similar for both programs
at all time intervals. However, interventionist programs are more costly. Thus, there may
be advantages to the conservative approach of the Canadian Task Force on the Periodic
Health Examination of only doing cholesterol screening in men ages 35 to 59 and in others
at high risk. The literature reviewed here has shown that early onset ischemic heart disease
clusters in families and increases the risk of the offspring and that even the most conservative
approach to screening for cholesterol recommends screening in these high risk families. And
although a high risk approach may not have a large impact on the overall incidence of
ischernic heart disease, whose risk factors are so prevalent, there is a large potential impact

for high risk families and for the incidence of premature coronary disease. But does this
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approach work? Are Canadian high risk individuals being identified and counselled? Are
these high risk offspring aware of their risk factors and do they know what they can do about

them? The present study was designed to answer these questions.

Risk Factor Mcnagement in High Risk Families 49



Objectives

The objectives of the study were to determine:

1. The prevalence and awareness of risk factors in offspring of patients with premature
ischemic heart disease (and to compzre when possible to general population)

2. The proportion of offspring who have had risk factor assessment including
cholesterol screening, and the proportion who have adopted risk factor reducing

strategies (non-smoking, exercise, diet), both in the presence and in the absence of

testing
3. Determinants of variation in offspring practices
4, Risk factor awareness and behavioral ¢hanges in patients with premature coronary

disease, and determinants of those behavioral changes.
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Design and methods

Design

We conducted a telephone survey in a random sample of subjects with premature ischemic
heart disease and their offspring. The questionnaire solicited information first from the
patients with heart disease about risk factors for IHD, awareness of cholesterol levels, recent
lifestyle modifications, and demographic features. We then asked permission to conduct a
similar interview of one offspring in each family. The offspring from each family greater
than two years of age who, at the time the interview was conducted, had had the most
recent birthday was selected for interview. Offspring over the age of 16 years were
interviewed directly while the parent most familiar with the child’s habits responded for

children less than 16 years.

Study population

Patients with premature IHD who lived in the Ottawa-Hull metropolitan area, had a known
telephone number, and had a myocardial infarction or positive angiogram between January
1, 1988 and February 28, 1990 were eligible for the study. Males were eligible if they were
less than 50 years of age and females if they were under 60 years. To qualify as a
myoc-:rdial infarction, patients required a new Q wave on EKG or a positive CK with MB
fraction greater than 5%. To qualify as a positive angiogram, there had to be a stenosis of
at least 50% in at least one major coronary artery, as read by the cardiologist who performed

the angiogram.

Risk Factor Management in High Risk Families 51



M| database

Age
eligible 1/88-2/90

408

Excluded Sample

157 251

Geographicgal Non-ischemic No
location disease phone number

73 7 77

Figure 6. Flow charts of sample selection, eligibility and exclusions from the Ml database.

Catheterization database

Age eligible 1/88-2/90

1141
[ il
Excluded Eligible
150 991

I |

No phone number 'Already identified Random sample
35 115 356

Figure 7. Flow chart of sample selection, eligibility and exclusions from the catheterization
laboratory database.
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We identified the study population using two local databases. Asa participating centre in the
Cardiac Arrhythmia Suppression Trial (CAST), the University of Ottawa Heart Institute
identifies most patients in the Ottawa-Carleton area with a new myocardial infarction (MI),
and maintains a database of patients screened but excluded from CAST. This constitutes
over 90% of the MI population since CAST eligibility required more than six premature
ventricular beats per hour on a 24 hr. Holter monitor as well as an ejection fraction of less
than 40%. The second database constitutes the computerized records from the University
of Ottawa Heart Institute’s cardiac catheterization laboratories. The Heart Institute carries

out coronary angiography on approximately 4000 patients per year.

The Mi database included a total of 1879 patients whose MI's occurred between January 1,
1988 and February 28, 1990. We excluded 1471 who did not meet the age eligibility
criteria, and a further 157 for the following reasons: inaccessible geographical location (73),
clinically significant preexisting nonischemic cardiac conditions (7) and lack of telephone

number (77). We attempted to contact the remaining 251 patients {Figure 6).

The Catheterization Laboratory database included 1141 age and angiogram eligible patients
during the same period. Thirty-five lacked a phone number and 115 had already been
identified from the CAST database. From the remaining 991 we selected a random sample
(Figure 7) using a computer-generated list of random numbers: Patients were assigned
consecutive numbers via automatic numbering. Epilnfo was used to generate the random
numbers. Patients were selected if their number appeared on the random number list. At
the end of each patient interview, patients were asked for the names and birth dates of all

their children. The interviewer selected the offspring with the birthday closest to and
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preceding the date of the interview and asked for permission to contact that offspring if over
15 years of age. If the identified offspring was under 16 years of age, the interviewer asked
which parent would be most familiar with the child’s diet, and asked for a further interview

with that parent. A questionnaire was completed on only one offspring per family.

Questionnaire

The questionnaire was developed for this study using some original questions, but mostly
questions previously validated in larger health surveys including the US Health and Diet
Survey, the Ottawa-Carleton Heart Beat Survey,2* the Ontario Health Survey, the Health
Promotion Survey,?'® the Ottawa Carleton Worksite Survey and the Ottawa Carleton
Community Health Survey.?!!  We specifically sought questions from Ottawa Carleton
surveys so that we could compare the results of high risk individuals to the general population

in the same community.

We designed three questionnaires: one for the index patient, one for offspring over age 15,
and one for interview of the parents about their children under age 16. The patient
questionnaire consisted of standardized short answer questions on general health, family
history of heart disease, dietary habits and changes in the previous two years, cholesterol
screening attempts at modification, stress, weight and weight loss, hypertension, smoking
demographic data. The questionnaire for the oifspring over 15 was similar, but added
knowledge questions on the causes of heart disease and high cholesterol, potential lifestyle
changes if the cholesterol level were known and physical exercise. The questionnaire for the
children under 16 was more limited in scope. The topics were similar, but detailed data on

smoking and weight were not sought. (See Appendix B for English version of questionnaire.)
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The translation department of the Children's Hospital of ' astern Ontario translated the
questionnaire into French. The French questionnaire was reviewed by the investigators, and

pretested on health care professionals for clarity, content coverage and face validity.

Eight interviewers {three medical students, five medical secretaries) were trained and
conducted the interviews over a twelve week period beginning in July 19¢0. Afte:
familiarizing themselves with the questionnaire, interviewers practised interviewing the
investigators both individually and in groups. The entire group, including investigators,
would code responses to ensure consistency among interviewers., After the first several
telephone interviews, completed forms were collected and reviewed by the investigators for
correctness and completeness of coding. Since interviewers were permitted to make calls

from home, there was no direct supervision of the actual interviews.

Each interviewer received a questionnaire booklet, containing copies of the three colour
coded questionnaires in both English and French; colour coded coding forms for recording
answers (in English only); and patient log sheets. The patient log sheets were preprinted
with the name, phone number and ID number of the patient whom they were to contact.
On this sheet the interviewers recorded the interviewer name, the date of completion of the
parent and child interviews or the reasons for non-completion, the dates and times of all calls
attempted, the names and phone numbers of children not living at home, and the name of
the child with the most recent birthdate. Interviewers were given additional batches of

patient log sheets as they satisfactorily completed earlier ones.
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Six telephone calls at varying tires of day over a two week period were attempted before
eligible individuals were regarded as unreachable. All attempts were logged. In the interests
of confidentiality, no effort was made to locate through the phone book new phone numbers
of patients with wrong or no longer listed numbers if there was more than one listing under
that name (the majority of cases). Completion of each parent interview required
approximately 10 minutes, while interviews with offspring over age 15 took about 15

minutes.

Sample size calculations

The chief outcome measure in this study was to be the proportion of ¢!fspring who had had
blood cholesterol measurements done. We estimated this propottion to be 25%. To be
95% confident that the true proportion of offspring who had cholesterol measurements done
would be within 5% of this estimate, we calculated that we would need a total of 300
respondents {from both databases combined). We estimated the non-response to be 50%
(20% with no offspring, 20% unreachable and 10% refusal rate). We thus decided that we

would need to approach 600 patients to obtain 300 interviews.

Data entry and analysis

Data were entered into the computer using Epiinio {version 5}, then converted, using
DBMSCopy (Conceptual Software) to the statistical package SYSTAT (Systat Corporation,
Evanston, IL) for analysis. Comparisons between groups were conducted using contingency
tables and chi-square statistics for categorical variables and two-tailed t-tests or analysis of

variance for interval or continuous data. The Fisher exact test was employed for categorical
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analysis when warranted by small cell sizes. Chi square tests for two by two tables are Yates
corrected unless otherwise stated. Because of the large number of comparisons, only p-
values < 0.01 were considered statistically significant. However, p-values below 0.05 are
identified as trends and relative risks (also called prevalence ratios when used to compare
prevalences of risk factors in males and females) with 95% confidence int2rvals are used to
compare males and females on certain factors. Logistic regression analysis was employed
to examine determinants of cholesterol measurement in offspring and determinants of
attempts at risk factor modification. This analysis was performed using SYSTAT's Logit

Module.

Definitions

The following risk factors for CHD were asked about in the survey: blood pressure,
cholesterol, smoking, exercise, obesity and family history of heart disease. Patients and
offspring were considered hypertensive if they reported that they were ever told by a
physician, nurse or other health professional that they were hypertensive. Cholesterol was
similarly considered a risk factor on the basis of such self report, but patients were also asked
to specify the level of their last cholesterol measurement. However, these values were not
used to classify patients. Respondents were considered never smokers if they had smoked
less than 100 cigarettes in their lifetime. If they had smoked at least 100 cigarettes and
reported that they presently smoke "not at all", they were considered ex-smokers. Offspring
were considered to be at risk from smoking if they smoked at the time of the survey.
Patients were considered to have had smoking as a risk factor for their coronary disease if
they were smokers or had quit less than five years previous to the study. Exercise was

assessed by the question "How many times per week do you exercise for at least 15
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minutes?”. (It was described to the respondents as vigorous activities such as calisthenics,
jogging, racquet sports, team sports, dance classes and brisk walking.) Lack of exercise was
considered a risk factor if respondents answered that they exercise less than three times per
week. Body Mass Index (BMI} was calculated as weight (kg) / height? (m). A BMI of 20 to
24.9 is considered optimal, 25 to 26.9 is moderate overweight, and 27 or greater is
considered to be overweight that may have adverse health consequences. Patients with
premature CHD were considered to have a positive family history if they identified close
relatives fi.e. brothers, sister, parents, aunts, uncles, grandparents) who had had a heart
attack under the age of 55. The same cutpoint was used for males and females to facilitate

answers,

Ethical considerations

We obtained permission from all of the cardiologists at the Heart Institute to contact their
patients by telephone. We did not attempt to contact anyone whose phone number was not
available on file, or whose number had changed. Interviewers had no information about the
people they were calling except their names and phone numbers and the obvious fact, given
the study, that there was some history of cardiovascular disease. Interviewers were instructed
in confidentiality, although, being medical students and medical secretaries, they were already
privy to similar confidential information. Verbal consent was obtained from the patient
before the interview proceeded. Confidentiality was maintained by assigning each potential
respondent a unique identifying number. The log sheets containing names and phone
numbers were kept separate from the data entry forms, and only the ID number was
recorded on the data entry form. Ethical approval for the study was obtained from the

Research Ethics Committee of the Ottawa Civic Hospital.

Risk Factor Management in High Risk Families 58



Results

Description of the study population

From the selected sample of 607 patients, results are reported on 318 completed patient
interviews. A total of 297 interviews were completed both by the parent and the child, 21
interviews were completed by the parent only and one interview was completed by an adult
child of a deceased patient. Of the 298 offspring interviews, 219 were interviews on
offspring 16 and over (interviewed personally) and 79 were on younger children (interviewed

through the parent).

Figure 8 shows the response rates and reasons for non-response. Seventy-three patients
were excluded because they had no children {57) or were deceased (16). Two patients were
found upon interview to be age ineligible. Non-response was due to lack of a phone number
(number not in service, wrong number: n = 120), refusal to participate {n = 48) no answer
despite six attempts (n = 29) and a variety of miscellaneous reasons each accounting for
fewer than five cases (eg. parent or child in hospital, inability to speak English or French, on

holidays).

We compared respondents, non-respondents and ineligible patien‘s from both databases
regarding age and gender. In the MI database we also had information on history of
smoking, diabetes, congestive heart failure (CHF) and a previous MI. Table 1 compares
these values. For patients selected from the catheterization database, we had data on the

presence of left main coronary artery disease, left ventricular class, and the number of vessels
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Ineligible Nonrespondents Completed
75 214 318
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- children: 67 -~ phone number: 120 - + child: 297

Deceased: No Parent
L. 16 - answer: 29 L only: 21

Age Refused:
L inaliglbla: 2 _ 48

Qther:
L 17

Figure 8. Response rates, exclusions and reasons for non-response. One child of a
deceased parent was also interviewed.

Table 1. Comparison of respondents and non-respondents from the Ml database (CAST
exclusions).

—

Completed Ineligible Non- x¥ p-value

Interview respondent

N=122+% N = 38w N= 89
Age: mean = SEM® 454 + 39 454 + 1.3 444 + 83 0.613
Gender: % male 71.3% 63.2% 70.8% 0.97 0.616
Current smokers 57.9% 56.8% 65.1% 1.33 0514
History diabetes 12.6% 13.6% 11.6% 0.07 0.965
History CHF* 0.84% 5.3% 1.2% 3.63 0.163
Previous Ml 13.3% 15.8% 16.7% 046 0.793

*Completed interview = completed parent interview, SEM = standard error of the mean, CHF = congestive heart
failure, Ml = myocardial infarction
**Does not include the two patients with completed interviews who were age ineligible.

affected. We compared respondents to both non-respondents and ineligible patients {Table
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2); and the randomly selected sample to those not selected (Table 3). The groups did not
differ with regard to either the prevalence of self reported risk factors or angiographic

measures of heart disease severity.

Table 2. Respondents and non-respondents from the catheterization lab database.

2

Completed Ineligible Non- X p-value

Interview respondents

N=196 N=35 N=125
Age: mean + SEM 47.1 + 45 459 + 146 46,1+ .6 0.361
Gender: % male 61.2% 62.9% 61.6% 0.03 0.983
3 vessel disease 27.7% 31.4% 34.4% 1.64 0.441
LV Class 3 or 4° 13.3% 22.9% 17.6% 2,57 0.277
Left main discase 2.0% 2.9% 2.4% 0.11 0.946
LVEDP > 20° 31.1% 34.3% 34.4% 0.42 0.809

*LV = left ventricular; LVEDP = left ventricular end diastolic pressure

Table 3. Comparison of patients randomly selected from the catheterization lab
database to those not selected.

Randomly selected Not selected ¥?  p-value
N =356 N =785
Age: mean + SEM 46.5 + .37 459 + .25 0.153
Gender: % male 61.5% (55.4-67.2) 67.4% (63.5-71.1} 3.48 0.062
3 vessel disease 30.3% (24.3-36.7) 31.2% (27.1-35.5) 0.10 0.750
LV Zlass 3 or 4* 15.7% (11.6-20.5) 17.2% (14.3-20.4) 0.28 0.596
Left main disease 2.3% (0.8-4.7) 4.1% (2.6-5.9) 1.91 0.167
LVEDP » 20* 32.6% (27.0-38.4) 28.8% (25.2-32.5) 1.50 0.220

LV = left ventricular; LVEDP = left ventricular end diastolic pressure
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1.  Patients with premature ischemic heart disease
Description of population

We interviewed 318 patients with premature coronary heart disease: 204 men (64.2%) and
114 women (35.8%). Since the cutoff age for men was lower (50 years at diagnosis) than
for women (60 years), the mean age of the men was lower (45.9 years vs. 53.2 years: For
age distribution see Appendix A, Table Al). Eighty-five percent of the respondents were
married, 5% separated, 5% divorced, 4% widowed and 0.6% were single. Thirty-five percent
had some post-secondary education. The language of interview was English for 247
respondents (80.5%) and French for 60 respondents (19.5%). There were significant
differences between male and female respondents in educational level {RR of no university
education for females = 2.5: CI 1.4 - 4.4), marital status (no men were widowed, 11 women
were) and language of interview (26.8% of women were interviewed in French vs. 15.3% of
men, p = 0.01). English respondents were more likely to have attended university (25% vs.

8%, p = 0.005). Males were more likely to have had a MI (83.9% vs. 72.8%, p = 0.02).

Presence of risk factors

Table 4 shows the frequency of risk factors by gender of the interviewed patients. The five
risk factors included were family history of premature coronary disease, smoking, body mass
index (BMI) > 25 and having been told of a high cholesterol or blood pressure level.
Smoking was considered a risk factor if the individual was either a current smoker or quit
smoking less than five years prior to interview (i.e. two to three years prior to Ml or cardiac
catheterization). Ninety percent of the premature ischemic heart disease patients had two

or more risk factors.
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Table 4. Number of cardiovascular risk factors by sex of respondent (excluding gender).

# of risk factors Total Males Females
N % N % N %

0 5 1.6 3 1.5 2 1.8

1 26 8.2 17 8.3 9 7.9

2 85 26.7 52 25.5 33 29.0

3 99 311 64 314 35 30.7

4 85 26.7 56 27.5 29 25.4

5 18 5.7 12 5.9 6 53

Table 5. Percentage of respondents with risk factors for coronary heart disease, by
gender and ratio of prevalence in males compared to females.

Total Males Females Prevalence Ratio
(N = 318} {N=204) (N=114) (95% Confidence Limits)
N % % %
Smokers 99 31.1 328 28.1 1.17 {0.82-1.67)
Ex-smokers (all) 174 54.7 58.8 47.4 1.24 (0.99-1.56)
Quit < 5 yrs. ago 125 71.8 71.8 71.7 0.99 (0.81-1.21)
(% of those who quit)
Qverweight
BMI 25 - 26.9 63 20.0 21.2 17.9 1.20 {0.74-1.94)
BMI 2 27 172 54.6 57.1 50.0 1.16 {0.93-1.44)
Hypertension 116 36.9 204 50.5 0.60 (0.45-0.79)
High cholesterol 175 54.7 56.9 53.6 1.07 (0.87-1.32)
Family history
1 relative 112 35.2 36.3 33.3 1.09 (0.79-1.49)
2 or more 64 20.1 19.1 21.9 0.87 {0.56-1.36)
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Table 5 shows the distributions of the individual risk factors. Except for hypertension, all
were present in at least 50% of this population. A family history of premature coronary
disease was reported by 176 of the 318 patients {55%). They reported a total of 276 close
relatives who had suffered heart attacks before the age of 55. Thiry-five percent had one
relative with an MI, and 20% more than one relative with an early ML Family history of

early coronary disease was equally prevalent in men and women.

Of the 318 patients, 310 said that they had had their cholesterol checked in the last five
vears. One hundred and seventy-eight patients (54.7%} had been told at some time that their
serum cholesterol level was elevated. Of these, 57 (32%) recalled their cholesterol levels
from the last measurement. It was reported as < 5.2 mmol/L in 21%, between 5.2 and 6.1
in 34%, between 6.1 and 7.1 in another 27% and 2 7.2 in 18% (97% of patients reported
in Sl units). Of the 129 patients who denied being told their cholesterol was high, only 18
(14%) remembered the last level: in half it was 2 5.2 mmol/L. Figure 9 shows in flow chart

form what patients remembered about their cholesterol levels.

Over 85% of respondents at some point smoked at least 100 cigarettes. The mean age
patients had started smoking was 16.5 + 4.4 years. Thirty-one percent of the patients still
smoke, averaging 20 cigarettes per day. Of the current smokers, 92% reported that they've

tried to stop or decrease smoking in the last year.

Hypertension was the only risk factor whose reported prevalence was significantly higher in
females. Since age could be a confounder in this relationship, the analysis was repeated

using only women under 50 at diagnosis with similar results {Appendix A, Table Ad),
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Changes in risk factors

Of the 122 patients on the Ml database, 36% had had their Ml four to twelve months prior
to the date we began the survey, 45% from one to two years earlier, and 19% from two to

two and a half years earlier. Thirteen percent had also had a previous MI.

Almost 93% of the patients with premature ischemic heart disease reported having done
something in the previous year to improve their health. The largest proportion {97/318 or
30.5%) increased exercise. Twenty-one percent mentioned improving their eating habits,
and 17.6% said the most important thing they had done was to quit smoking. Twelve
respondents who had quit smoking in the past year did not consider this the most important
improvement to health and mentioned other changes instead: half mentioned increasing

exercise.

Eighty percent of patients also had plans to improve their health in the following year (Figure
10). Increased exercise was again at the top of the list (46.9%) followed by improvements

in eating habits and weight loss. Only 30% of smokers planned to quit smoking.

Eighty-seven percent of respondents reported having changed the way they eat in the
previous two years. Figures 11 and 12 show these changes. Patients reported eating less
fat, meat, dairy fat, eggs, salt, fried foods and sweets. They report eating more vegetables,
fruits, poultry, fish and whole grains. Among the 36 respondents who reported not changing
their dietary habits, 27 considered the things they presently eat to be healthy as one reason
for not changing. The reason most often given for not changing was enjoyment of present

food (16 considered it a major reason and 13 a partial reason).
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Figure 10. Plans for health improvements during the next year. Patients = 318;

progeny 16+ = 219. Data for progeny 16 and over refer to Section 2, and are included
here for comparison.

Three quarters of patients with premature ischemic heart disease had a BMI of 25 or more
{normal BMI: 20-25): 68% of the women and 78% of the men. Seventy percent of the
respondents were trying to lose weight: 29% of those with 2 BMI < 25, 79% of those with
a BMI between 25 and 27, and 87% of those with a BMI of 27 or more. Of those trying
to lose weight, 72% have been trying for more than six months, and only 13% for less than
amonth. Seventy-six percent say they have lost weight. Among those patients not currentiy

trying to lose weight, 56% have tried to do so in the past, and 81% of these claim to have

been successful.

Patients reported making several changes in response to instructions to lowering blood

pressure or cholesterol levels. The differences in instructions are noteworthy. The primary
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Figure 11. Changes to diet in the last 2 years: Foods respondents are eating less of,
among those who have changed their diets. Respondents could give up to four answers,
For patients, N = 281, for progeny 16+, N = 147, for progeny <16, N = 41.
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Figure 12. Changes to diet in the iast 2 years: Foods respondents are eating more of,
among those who have changed their diets. Respondents could give up to four answers.
For patients, N = 281, for progeny 16+, N = 147, for progeny <16, N = 41,
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treatment of elevated blood pressure remairis harmacological: almost 60% of patients were
told to take medicine for their high blood pressure (Figure 13). They were also instructed
to avoid stress, lose weight and follow a low salt diet. Compliance was high for medication
use {88%) and exercise prescriptions (88%: 14/16), slightly lower for stress avoidance (64%),
weight loss (71%}, low salt diet (71%); and very low for stopping smoking (1/11: 9%) and

reducing alcohol intake (0/7).

For lowering blood cholesterol, the primary therapeutic modality was dietary change (Figure
14): over three-quarters of the patients specifically mentioned being instructed to reduce
saturated fat intake, and half mentioned dietary change in general. Just over one quarter
(26.8%) were prescribed medicine. Exercise was advocated to 18.8% of patients. Figure 14
shows that reported compliance was high for all but the recommendations to reduce

saturated fat and to stop smoking.

Determinants of behavioral change

We hypothesized that different manifestations of coronary heart disease might lead to
different rates of behavioral change: that those with an acute event such as a myocardial
infarction might be more likely to change than others. We therefore compared patients
identified from the Ml database to those identified from the catheterization database. We
found ne significant differences in dietary changes, smoking habits, weight loss, or therapies
of cholesterol or blood pressure (Appendix A, Table A2). Since many patients on the
catheterization database had also had infarcts, we compared those who had a heart attack

tc ihose who did not. Again there were no significant differences.
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Figure 13. What patients were instructed to do and what they were actually doing to
lower their blood pressure. Question was asked only of those who said they had been told
their blood pressure was high. N = 114,
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Figure 14. What patients were instructed to do and what they were actually doing to

lower their blood cholesterol. Question was asked only of those who said they had been
told their cholesterol was high. N = 138.
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We looked at socio-demographic variables in relation to behaviour change: education, gender
and language. There was a trend for those who attended university to smoke less than other
patients (78% vs. 88%, p = 0.02) and to be more likely to quit. No other variables in

relation to behavioral change differed by educational status {See Appendix A, Table A3).

Gender was an important determinant of perceptions of health: 58% of women but only
35% of men considered their state of health to be fair or poor. This held true when we
excluded wemen over age 50 at the time of their Ml or cardiac catheterization. Gender was
also a determinant of dietary changes. Men were almost twice as likely as women not to
have changed their diets. They were more than three times as likely to report that they
probably should try to lower their cholestero! levels but haven't really tried, or to be doing
nothing if their level was high. However, there was no significant difference in the
proportion trying to lose weight, or in the proportion of hypertensives who were doing
something to control their blood pressure. A far greater percentage of women were told that
they had high blood pressure. Again this held true when women over 50 years of age at the
time of their MI or cardiac catheterization were excluded from the analysis. More men had
smoked at some time, but there was no significant difference in the proportion currently
smoking (Table 6; for the same comparisons excluding women over 50 at diagnosis, taking

into consideration the possibility of confounding by age, see Appendix A, Table A4).

None of the variables indicative o: behaviour change varied significantly according to
language of interview, despite the difference in sex and education distributions between

English and French respondents.
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Table 6. Rates of behavioral change and male to female prevalence ratios.

Rate In men Rate In Prevalence ratlo
(%) women (%) {95% confidence Interval)

Feel health fair or poor 34.6 57.9 0.60 {0.47-0.76)"
No change in diet 15.2 7.9 1.92 {0.95-3.9)
Should try to lower cholesterol 1G6.9 2.9 3.85(1.17-12.6*
level but haven't
Not doing anything to lower 15.3 39 3.77 (.89-16.03)
cholesterol
Trying to lose weight 73.7 67.3 1.04 {0.99-1.10}
Trying to control hypertension 64.4 74.6 0.86 (0.68-1.10)
{among hypertensives)
Informed blood pressure high 29.4 50.5 0.61 (0.45-0.81)
Smoked at some time 91.7 75.0 1.22 (1.09-1.36)
Current smoker 32.8 28.1 1.17 (0.82-1.67)

*95% confidence limits do not overlap 1.0.

Smoking status was related to some dietary change variables. Current smokers were
somewhat less likely to have changed their diets than current nonsmokers. They were also
more likely to feel that they probably should try to lower their cholestero! levels, but haven't
really tried. They were twice as likely as nonsmokers not to be doing anything to control
their cholesterol levels. There was no significant difference between smokers and

nonsmokers in the proportion actively trying to control their blood pressure (Table 7).

Risk Factor Management in High Risk Families 72



Table 7. Rates of behavioral change and current smokers to nonsmokers relative risks.

Current Current Relative Risk
smokers nonsmokers {95% confidence interval)
(%) (%)
No change in diet 18.2 10.1 1.80 (1.01-3.20)
Should try to lower 15.1 49 3.06 {1.41-6.64)
cholesterol, but haven't
Not doing anything to 17.8 7.7 2.30 (0.89-5.97)
lower cholesterol
Trying to control blood 66.7 71.62 0.93 (0.71-1.21)
pressure

2. Offspring (age 16+) of patients with early ischemic heart disease

Description of population Table 8. Age and sex distribution of the
progeny interviewed.

We interviewed 298 progeny of parents

with premature coronary disease: 168 g?g:p F;n:;l:s m?!::;
(56%) were female. The age-sex 2-4 2(1.2) 3 (2.3}
distribution is shown in Table 6. This 5-9 1483 1219.2
10- 14 22 (13.1) 14 (10.8)
section reports on thuse offspring age 16 15- 19 34 {20.2) 36 (27.7)
and over who were interviewed personally. 20-24  40(23.8) 33 (25.49)
25-29 30(17.9 17 (13.1
The mean age was 23.9 (SD + 5.7). 7.9 (13.1)
30-34 15 {8.9) 12 (9.2)
Marital status was single for 117 (53.4%: 35 .39 11 {6.5) 3 (2.3)

median age 21) respondents, married for
93 (42.5%: median age 27), the other nine
being divorced (6), separated {2) or widowed (1). Eighty-eight respondents (40%) had some
post-secondary education. Of those respondents age 20 or over, 51% had some post-

secondary education. The language of interview was English for 174 respondents (79.5%)
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and French for 45, There were no significant differences in mean age, marital status or

educational level between English and French respondents.

Table 9. Demographic comparisons of English and French respondents.

English French Relative Risk Statistic  p-value
{(N=174) (N = 45) {(English:French)

Age {mean + SD) 23.625.6 25.1£6.2 F=2.56 10
Married (%) 44.,2% 35.6% 1.24(.81-1.19) xi=.38 78
Post high school 39.7% 42.2% .94{.64-1.38) xi=.10 .89
education (%)

Presence of risk factors

By definition, all subjects have at least one important risk factor for coronary heart disease,
namely a family history of premature ischemic heart disease. From the survey questions we
defined the following self-reported additional risk factors: currently smoking (having smoked
at least 100 cigarettes and still smoking), being overweight (body mass index > 25), having
been informed of high blood pressure, and having been inforrned of a high cholesterol level.
By these criteria, 97 (44.2%) respondents had one additional risk factor, 38 (17.4%) had two
and 7 (3.2%) had three additional risk factors (Table 10). (None had four, likely due to the
very small numbers of individuals who knew their cholestero! levels.) Including exercise less
than three times per week as a risk factor would give 165 (75.3%}) with at least one
additional risk factor: 88 (40.2%) with only one, 63 (28.8%) with two, and 14 (6.4%) with
three or more. Even with this high prevalence of risk factors, we will underestimate risk for

three reasons. More than half the sample has never had a serum cholesterol measurement.
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We did not ask about a history of diabetes. And the greater rate of hypertension in females

suggests that the rate in males is underestimated.

Table 10. Number of risk factors besides family history and male sex by gender of

respondent.
# of risk factors Total Males Females
N % N % N %
0 77 352 24 25.8 53 42.1
1 97 44.3 50 53.8 47 373
2 38 17.4 15 16.1 23 183
3 7 3.2 4 4.3 3 2.4

Table 11. Number and percentage of respondents reporting each of the classic risk
Jactors, and those exercising less than three times a week.

Total Males Females ¥  palue
{N=219) {N=193) (N = 126)
N % N % N %
Smokers 82 374 42 45.1 40 31.7 3.56 .059
Ex-smokers 29 13.2 8 8.6 21 16.7
Overweight
BML 25 - 26.9 29 13.3 22 23.7 7 5.6 13.72 .000
BMI 2 27 39 17.9 16 17.2 23 184 .04 .982
Hypertension 24 11.0 6 54 18 14.3 2.61 106
High cholesterol 20 9.1 6 6.5 14 111 .89 344
Exercise less than 65 29.7 15 16.1 50 39.7 13.12 000

Ix/wk

The most prevalent among the individual risk factors was smoking. A total of 50.6% of the

sample (111 respondents) had at some point smoked more than 100 cigarettes and 37.4%
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{82) still smoked. Table 11 shows these results by sex and age. Table 11 shows a higher
prevalence of current smokers among the men in our sample, and higher rates of having quit
among the females, Smoking status also varied by education. The national tendency toward
lower smoking rates in those with a university education is seen to a greater degree in this
small subgroup (Table 12). Smokers and non-smokers were equally satisfied with their

health. Still, 22 smokers planned to quit smoking in the next year to improve health.

Table 12. Smoking siatus by educatlon level attained.
%

N Never smoked Former smokers Current smokers
% % %
Less than high school 66 45 11 44
High school completed 65 41 14 44
Some post-high school 69 49 17 33
University degree 18 89 5 h

*Current smokers vs, others: xZ = 11.5, p = 0.01

Overweight, defined as a body mass index over 25, is also present in 31% of the sample.
Approximately one sixth of the sample (17% of males and 18% of females) meets the

alternate definition of overweight as a BMI over 27 kg/ma2,

Knowledge of risk factors

We asked two questions about the causes of hezst attacks and prevention of heart disease
that were also asked on the Ottawa-Carleton Heart Beat Survey (for description see section
4, page 92). These questions had coded responses which were not read to the respondents,

{See questionnaire Ill, Appendix B, questions B1, B3.) Figures 15 and 16 compare the two
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sets of survey results. The Heart Beat Survey results are based on the survey report, so are
given for the entire survey population. Despite the dis.. sent age distributions of these two
populations, the answers are, for the most part, strikingly similar. For the major causes of
heart attacks, the most frequent responses in both surveys appeared to be smoking and
stress. However, 99% mentioned some dietary factor: the answers were split among poor
diet (31%), cholesterol {29%), overeating (26%), and high fat diet (16%}). Smoking was cited
as a cause of heart attacks in 72% (59/82) of current smokers, 59% (17/29) of ex-smokers
and 49% (53/108) of nonsmokers, a significant difference (x2 = 10, p = 0.006). One
notable difference in responses between the two surveys was that a smaller proportion in the
present survey mentioned lack of exercise as a major cause of heart attacks. Only 13% of
offspring of patients with premature ischemic heart disease mentioned heredity as a major
cause of heart attacks, and only 9% mentioned high blood pressure. On the other hand, 5%
mentioned fatigue, and 4% salt. The level of knowledge among offspring of CHD patients

seems quite comparable to that in the general population.

The answers to the question on preventing heart disease were in sharp contrast to the
answers about the causes of heart attacks. Whereas only 22% mentioned exercise as a cause
of heart attacks, 64% mentioned more exercise as something a person can do t» prevent
heart disease. For smoking the reverse happened. Only 32% mentioned reducing smoking
as a preventive maneuver, a smaller proportion than those who mentioned it as a cause of
heart disease, and a smaller proportion than in the Heart Beat Survey. The responses
concerning diet in the present survey were more specific: 15% mentioned improving diet,
but 47% mentioned less high fat food. The responses were lifestyle-oriented: only one

respondent cited lowering high blood pressure as a preventive maneuver.
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Figure 15. Major causes of heart attacks, according to progeny 16+ of CHD patients (N
= 219) and in Heart Beat Survey (N = 1229). Respondents could give up to four
answers.

More exercise m(rﬂu 200

g —
Reduce smoking .

16.3
Improve diet 46 1629
Lose waight
Drink less alcohol
Checkips | Progeny 16+
Less salt

(] ouawa tean Survey

Lower high chole+

0 10 20 30 40 50 60 70 80
% identifying preventive mancuver

Figure 16. Methods of preventing heart disease, according to progeny 16+ of CHD
patient (N = 219) and in Heart Bzat Survey (N = 1229).
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Every respondent mentioned either fat, cholesterol, saturated fat or fried foods as food
related to heart disease. In addition 55% cited alcohol in response to the same question.
Every respondent also cited foods high in fat, poor diet, foods high in cholestero! or foods
high in saturated fat as causes of high bloed cholesterol. Only 8% cited heredity as a cause

of high cholestero! levels (Figures 17 and 18).

Respondents were not entirely confident of their knowledge and ability to lower their
cholesterol levels. Only 22% (49) of the progeny age 16 and over said they would know
how to lower their blood cholesterol if they wanted to, 40% (88) said they had some idea

but were not really sure, and 35% (76) said they would not know.

Changes in risk factors: diet

Two thirds of the progeny age 16 and over {60% of males and 72% of females) reported
having changed the way they eat in the past two years to reduce their chances of getting
heart disease. Univariate analyses showed no significant differences between those who did
and did not change on any of the following variables: age, education, marital status, smoking
status, BMI, physical exam within the previous year, blood pressure check within the previous
year {Appendix A, Table A5). The amount of worry about future heart disease was
significantly related to dietary change. Worry was expressed on a Likert type scale from one
to seven (least to most). Only 52% of those who had a worry rating of less than four had

changed their diets, compared to 76% of those who worried more {x? = 13.5, p = 0.001).
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Figure 17. Foods and drinks related to heart disease, according to progeny 16+.
Respondents could give up to four answers. (N = 219).
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Figure 18. Major causes of high blood cholesterol, according to progeny 16+
Respondents could give up to four answers. (N = 219).
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Table 13 shows the responses to some reasons for not changing given by the other 72
respondents. Enjoyment of the foods they presently eat was the most common reason given
for not changing (73%). Sixty percent felt that the foods they presently eat are healthy.

However, 30% believe that what they eat makes no difference.

Figures 11 and 12 {page 67) show the changzs io diet that were reported. Most mentioned
eating more fruits and vegetables while a minority increased consumption of poultry, fish,
and whole grains. A quarter to a third of respondents reported eating less of each of the

following: sweets, fat, meat, fried foods and salt.

Table 13. Reasons for not making dietary changes.

Reason Major Part of Not a

Reason reason reason

N (%) N (%) N (%)
Making changes would be expensive 3(4.2) 7(9.7) 62(86.1)
I enjoy the things 1 eat and don't want to change 24(33.3) 29(40.3) 19(26.4)
The things | eat and drink now are healthy 22(30.6) 21(29.2) 29(40.3)
It would be toc much trouble to change 10{13.9) 16(22.2) 46(63.9)

There are so many recommendations, | don't know

what's good or bad 15(20.8) 15{20.8) 42(58.3)
] don't believe that what 1 eat makes a difference 12{16.7) 10(13.9) 50(69.4)
Someone else fixes my meals 13(18.1) 20{27.8) 39(54.2)

Making changes would be hard: I eat out so much 10{13.9) 16{22.2) 46(63.9)
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Females who changed their diets within the last two years were on average 18 lbs. heavier
than those who did not report such changes (means = SEM: 145.6 = 3.8 vs, 127.3 £ 3.9,
t statistic = 2.75, p = 0.007). This relation held for BMI as well as weight in women (means
+ SEM: 24.7 + .56 vs, 21.8 + .54, t-statistic = 2.83, p = 0.004) but was not true for males

{change vs. no change: mean weight (Ibs) + SEM: 170.02 + 3.4 vs. 173.2 5.8, t-statistic
=.509, p = 0.612).

Changes in other risk factors

When asked for the single most important thing the respondents had done in the past year
to improve their health, 34% (73) mentioned exercise, 22% (48) said they improved their
eating habits, 7% (14) said they lost weight and 4% (9) said they had quit smoking. 18% (39)
did nothing (see Figure 14}, In terms of the coming year, 22% (49) plan to do nothing, but
53% (115) plan to increase exercise (46 of whom already did so in the past year), 23% (51)
plan to improve eating habits,\ 15% (33) plan to lose weight and 10% (22) plan to quit

smoking.

We examined by univariate analysis variables that might be related to making lifestyle
changes. In answer to the question "What is the single most important thing you have done
in the past year to improve you health?" we compared respondents who said "nothing” to
those who had made a change. Current smokers were almost three times as likely as non-
smokers to have done nothing (29.6% vs. 11%; RR = 2.69, Cl = 1.5 - 4.8; ¥* = 10.69,
p=10.001). A trend seen in univariate analysis for those who exercised less than three times
a week to make no changes (26.2% vs. 14.5%, p = 0.05) became significant when smoking

was controlled for in a stratified analysis (Mantel Haenszel 12 = 6.5, p=0.01).
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Figure 19. The single most important thing done in the past year to improve their
health by progeny 16+ of CHD patients (N = 219} and in the Heart Health Survey (N =
1231).

There was considerable emphasis upon weight loss among the study participants: 47% (104}
were currently trying to lose weight and a further 28% (62) had tried to lose weight in the
past {86% of the latter said they were successful). Forty-one percent of those with a BMI of
less than 25, 48% of those with a BMI between 25 and 27, and 64% of those with a BMI
over 27 were trying to lose weight (x2 = 9.47, p = 0.009). Seventy percent of those with
a BMI less than 25 said that they were trying to [ose weight primarily for appearance, while
only 36% of those with a BMI over 27 gave that reason: 56% gave health reasons as their
first answer. Almost equal numbers reported dieting (77) and exercising (72) as the method
they are using to lose weight. Three quarters report having lost weight. Only 40% (88) of

respondents felt they were getting as much exercise as they need.
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Measurement of risk factors: Serum cholesterol measurement

Although 78% of the offspring 16 and over have had a physical exam within the Jast three
years, 45% (97/217) have never had their cholesterol checked, and a further 12 respondents
(5.5%) were not sure if they had it measured (Figure 20). This was not influenced by
whether the parents had high cholesterol levels. More females (53%) than males (42%) had
cholesterol measured, but this was not statistically significant (x* = 1.9, p = 0.168). Only
five respondents actually knew their cholesterol levels and could tell us the number: of these

two had levels over 7 mmol/L (270 mg/dL), one of whom had "never been told it was high".

Logistic regression analysis was used to assess factors related to whether or not offspring had
had their serum cholesterol measured in the previous five years. In a model that examined
age, BMI, sex, smoking status, physical examination within one year, amount of worry about
cardiovascular disease and the number of relatives with premature CHD, only age and
physical exam were related to cholesterol measurement. Those who were older (p < 0.01)
and who had undergone a physical examination within the last year (Odds ratio 3.78, 95%
Cl 2.08-6.89; p < 0.0001) were more likely to have had a cholesterol measurement
performed.

Table 14. Logistic regression parameters for model of serum cholesterol measurement
= constant + physical exam + age. Log likelthood of model = -134.45, of constants

only model = -148.4. 2LLR = 27.87, 2df, p = .000. (Physical exam within 1 year
binary coded and age by year.)

Pararneter Estimate S.E. T-ratio P-value Odds Upper [ower
ratio 95 95

Constant -2.54999 0.67834  -3.75915 0.00017

Physical exam  1.33023 030585  4.34936 0.00001 3.78 6.89 2.08

Age 0.06299 0.0261 241318 0.01581 1.07 1.12 1.01
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Figure 20. Time of last measurement of serum cholesterol and blood pressure.
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Twenty offspring over age 15 were told at some point that their cholesterol! levels were high:
20% of those who had it measured. Measurement and knowledge of results did not seem
to affect risk factor changes. We compared those who were told their cholesteroi levels were
high, those who were told it was normal and those never had it measured. There was no
significant difference in the proportion who changed their diets {* = 1.43, p = 0.49),
stopped smoking (x* = 4.54, p = 0.10), increased exercise (x* = 1.14, p = 0.56), or were
trying to lose weight (2 = 0.97, p = 0.62). Very slightly greater changes in diet and
attempts at weight loss were noted in those with high cholesterol, but there was insufficient

power to detect significant changes of this magnitude. Figure 21 shows these results.

Of the 20 respondents who knew their cholesterol levels were high, 25% (5) were not
especially concerned about it, 30% (6) felt they probably should try to lower it but haven't

really tried, and 40% (8) have been trying to reduce their cholesterol levels.

Among those who had never had their cholesterol measured, 71% (82) stated that they
would be interested in finding out their cholesterol levels, whereas 15% (17) would prefer not
to know. The remaining 14% (16) were unsure. Yet, 81% (87) reported that they would
make changes to their lifestyle, and 76% (81) stated they would make changes to their diets
if they found out that their cholesterol levels were high. They would make the following
lifestyle changes: 33% (35) would get more exercise, 33% (35) would eat fewer hign fat
foods, 21% (22) would eat fewer high cholesterol foods, 15% (16) would follow doctor’s
orders, and 6% (6 of 39 smokers) would stop or reduce smoking (Figure 22). Specific dietary
changes mentioned were to eat less fat, meat and fried foods, and to eat more fruits and

vegetables (see figure 23). Except for the dietary changes, these numbers are lower than
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Figure 22. Changes to present lifestyle which would be made by progeny 16+ if they
found their cholesterol level to be high. Question was only asked of those who had never
had their cholesterol measured, or were unsure (N = 107).
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Figure 23. Changes to present diet which would be made by progeny 16+ if they found
their cholesterol level to be high. Question was only asked of those who had never had
their serum cholesterol measured, or were unsure (N = 107).
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those who said that they plan to make those lifestyle changes anyways in the coming year.

Differences in responses by language of interview, sex of respondent

Women were more likely than men to have seen a general practitioner and to have had a
physical exam in the previous year. They reported having had their blood pressure checked
more recently: 80% of women and 57% of men in the survey had it checked within the last
year. This probably accounts for the fact that more women reported high blood pressure.
Women were somewhat more likely to have had their cholesterol checked, but the difference

was not statistically significant.

With respect to risk factors, mern more often felt that they got enough exercise. 84% of the
men and 60% of the women reported exercising for more than 15 minutes at least three
times a week. Although similar proportions of males and females were once smokers,
women reported quitting at over twice the rate of men: 21/60 women had quit vs. 8/50
men. Women also more frequently reported trying to lose weight. More women than men
reported changing their diet to prevent heart disease, but this fell short of statistical

significance (Table 15).

There were several differences between respondents interviewed in English and those who
chose to be interviewed in French. English respondents were more likely to report changing
their eating habits. Among those who have not changed their diets in the last two years,
French respondents were more likely to say that they doubt what they eat really makes much

difference in the chances of getting heart disease, and that making changes would be too
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hard because of eating out. English respondents were more likely to feel that the things they

presently eat were healthy so that there was no reason to change (Table 16).

Table 15. Rates of risk factor measurement and changes and male to female
prevalence ratios.

Rate in Rate in Prevalence ratio
men (%) women (%) (95% confidence
interval)

Physical exam within 1 year 44,1 69.9 0.64 {0.49-0.82)
Blood pressure checked within 1 year 57.0 80.2 0.71 {0.58-0.87)
Cholesterol checked within 1 year 28.3 38.4 0.74 {0.50-1.09)
Informed of high blood pressure 7.1 14.6 0.48 (0.20-1.16)
Enough exercise 57.0 27.8 2.05(1.45-2.86)
Exercise more than 15 minutes at least 3 83.9 60.0 1.39(1.18-1.64)
times a week
Quit smoking 8.6 16.7 0.46 (0.23-0.96)
Trying to lose weight 50.0 73.3 0.68 (0.46-1.00)
Changed dtet 60.2 72.2 0.83 {0.68-1.02)

English respondents expressed more interest in finding out their cholesterol levels if they did
not already know them, worried more about future risk of heart disease, and were more

often trying to lose weight. There was no statistically significant difference in smoking or

exercise rates.
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Table 16. Changes in diet and reasons for not changing: English vs. French
respondents.

English French Relative Risk
respondents respondents {95% Confidence

% (n) % {n) Interval)
Changed eating habits 70.7% (123) 53.3% (24} 1.33{0.99-1.77)
Reasons for not changing:
Always ate well 68.6% (35) 38.1% (8) 1.80(1.01-3.20)
It doesn’t matter 255% (13) 42.9% (9) 0.59 (0.30-1.18)
Eat out too much 29.4% (15) 52.4% (11) 0.56 {0.31-1.01)
Interested in cholesterol level 76.3% (71) 50.0% (11} 1.53 {0.99-2.35)
Trying 1o lose weight 51.5% (89) 33.3% (15) 1.54 {1.00-2.39)

3.  Offspring under age 16

We received some information about 79 offspring aged two to 16 from their parents (nine
parents of 16 year olds answered for their 16 year olds). In these "proxy” interviews we
asked primarily about cholesterol screening and dietary management, and the extent to which
knowledge of serum cholesterol levels might change that management. Subgroup analyses

are difficult to do for the children under 16 because of the small sample size.

Seventy percent of these children had seen a physician for a physical exam in the preceding
year, and 87% in the preceding two years. Only 16/79 children (20.3%) had ever
undergone a cholesterol measurement. Three {19%), age 13 to 16, were informed that their
levels were high: a similar proportion to those 16 and over. The only serum cholesterol
level remembered was that of a seven-year old, whose level was 5.3 mmol/L, and the

parents were not told that this was high.
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Fifty-six percent (44/79) of the children had had a blood pressure measurement in the
previous vear: 80% of the number who had been seen by a physician for a physical exam.

Only three were told that it was high.

Fifty-one percent had reportedly changed their diets in the previous two years to reduce their
chances of getting heart disease. As shown in Figures 11 and 12 (page 67), the changes
mostly parallel those of the older offspring, especially for fat, meat and sweets. Parents less
often reported that children under 16 were eating more fruits and vegetables, compared to
the self reports of the older offspring {fruits: 29.3 vs. 53.1%, ¥* = 7.61, p = 0.005;
vegetables: 46.3% vs. 69.4%, ¥? = .5, p = 0.01). This is not unexpected for young

children.

Over 90% (56/62) of the parents indicated that they would try to make further changes to
their child’s lifestyle (63% dietary) if they found out that their child's cholesterol level was
high. Only three would try to make changes if they found out that their child’s cholesterol

level was normal.

Most parents were satisfied with their children's weight and level of exercise. Seventy-two
percent felt that their child's weight was about right and seventy-five percent felt they were

getting enough exercise. Ninety percent said that their children exercised at least 15 minutes

at least three times a week.

We asked parents to rate on a scale of one to seven their concern and their child's concern

about having a heart attack in the future. A rating of one was given the explanation "never
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thinks about it". Results showed the two variables were not correlated (r = +0.12, 95% Cl:
-0.11 to +0.34). Parents rated their own concern higher than their children's {mean parents
= 2.84, mean children = 1.76, paired t = -4.4, p = 0.000), although the level of concemn
was generally low. Parents rated their child's concern as one or two in 62/77 cases (80.5%}
and only in five cases did they rate their child's concem as five or above. Parents rated their
own concemn as one or two in 43/74 cases (58.1%), and as five or above in 15 cases

(20.3%).

4.  Comparison of offspring to Ottawa-Carleton Heart Beat Survey

We tried to assess whether there were any greater efforts at screening in the families of
patients with premature heart disease than in the general population, and whether the
offspring differed in terms of risk factors known to them. To do this, we obtained the data
set from the Ottawa-Carleton Heart Beat Survey of 1987, a general community survey of
risk factors for heart disease. This survey randomly sampled residential telephone numbers
in the community and conducted personal interviews on 1233 individuals aged 19 to 64.
This represented 71% of the eligible study sample. There was a slight under-representation
of individuals age 20-29. Physical measures such as weight and blood pressure were
obtained at the time of interview. The two surveys overlapped in the age group of 19 to 39,
so we report analyses based on this age group. In this age group there were 690

respondents in the Heart Beat Survey (44% male) and 180 in the current survey (4 1% male).
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Table 17. Risk factor measurement and changes: comparison of Ottawa-Carleton

Heart Beat Survey (1987) and current survey (1990). Respondents 19 to 39 years of
age. In this age group, for the Heart Beat Survey N = 690, for the Family Survey N =
180.

Heart Beat Survey High Risk %2 p-value
Family History ~ No Family Survey {2 df)
History
Feel health fair or 6.1 50 8.9 3.25 .197
poor
Blood pressure 78.8 78.5 74.5 1.44 .488
checked within 1 yr
Cholesterol checked 22.7 25.3 38.2 14.57 001
within 1 yr
Informed of high 16.6 13.6 13.3 1.43 490
blood pressure
Enough exercise 26.5 33.3 36.7 5.94 .051
Exercise more than 54.8 60.3 68.3 8.32 .016
15 minutes at least 3
times a week
Smoking
Never smoked 47.7 48.0 44.4 0.68 .714
Ever smoked 5.02 .08
Quit smoking 20.1 14.5 15.6
Current smoker 32.3 37.5 40.0
Tried to stop 71.3 66.5 68.1 0.63 729
BMI = 25 29.6 249 35.2 6.56 .038
19-24 16.2 13.2 26.4 474 093
25-39 314 27.5 44.3 9.16 .010
Trying to lose weight
Everybody 46.0 40.1 49.7 531 .070
Men 35.7 27.7 33.3 3.13 .209
Women 54.6 50.0 58.4 2.00 .368
BMI = 25 67.1 57.6 61.9 1.72 424

Table 17 compares the current survey of offspring of patients with premature coronary
disease to the respondents in the Heart Beat Survey reporting a history of heart problems
in the immediate family and those reporting no such problems. The only significant

difference between the two populations was in the percentage who had their cholesterol
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checked in the previous year: close to 40% of those in the present survey, but less than 25%
of those in the community survey. There were trends toward differences in two other
variables: a higher proportion in the present survey had a BMI of 25 or greater, and more
claimed to be exercising at least three times a week. Overall, there were minimal differences
between the present survey and the Heart Beat Survey, and within the Heart Beat Survey

between those who had a family history of heart disease and those who did not.

The present survey contained a greater proportion of younger respondents than the Heart
Beat Survey: 51% were in the 19 to 24 age group, compared to 17% of respondents in this
age group in the Heart Beat Survey. We therefore examined the potential effects of age as
a confoundrr by calculating rates separately for the 19 to 24 age group and the 25 to 39
age group. These groups were chosen to yield approximately equal groups in the smaller
survey. In both surveys, there were two significant differences between the two age groups.
BMI was greater in the older age group and there were differences in smoking rates between
the two age groups. Comparing within each of the two age groups, BMI was higher in the
present survey than in the Heart Beat Survey {for 19-24: %% = 4.1, p = 0.04, RR = 1.88;
for 25-39: 32 = 7.6, p = 0.006, RR = 1.53). The three way comparison of the Heart Beat
survey (family history and no family history), and the present survey are shown in Table 17.
There is considerably higher prevalence of obesity among our population of high risk
offspring. The other comparisons by age group are shown in Appendix A, Table A6.
Although smoking rates differed between age groups within surveys, the differences between
surveys were not significant in either age group. (For the comparison never smokers vs. ever
smokers, in the 19 to 24 age group x° = .01, p = 0.94; in the 25 to 39 age group ¥* =
3.4, p =.063.)
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Recently data have also become available from nine of the provinces in the Canadian Heart
Health Survey. Published reports provide data for 18-34 year olds in some areas. To
compare the results with the present survey, we examined the data on the 186 offspring
aged 18-34 and applied the reported age-sex rates from the Canadian Heart Health Surveys
to the age-sex distribution in our survey (18-24: M - 27%, F - 33%; 25-34: M - 16%, F -
34%). Table 18 shows the comparison of these results. The most notable difference is the
higher reporting of hypertension in women in our sample. Despite this the total number of
risk factors, excluding family history, is only slightly higher in the present survey. This is

likely due to the fact that we did not actually measure risk factors.

Table 18. Risk factors: comparison of current survey and Canada Heart Health
Surveys, age-gender standardized for respondents age 18-34.

Current Survey Canada Heart Health
Surveys

Smoking

Never smoked 48.4 35.7

Former smokers 14.0 25.1

Current smokers 37.6 38.6
Mean no. of cigarettes/day 16.6 17.4
Prevalence/awareness of HBP

Men 34 33/14

Women 8.4 1.3/1.1
Body mass index

<25 67.6 71.1

25-26 146 11.3

27+ 17.8 18.0
MNumber of major Risk factors
(excluding family history CHD)

0 50.0 54.7

1 41.4 36.7

2 8.6 8.1

3 0.0 0.2

*The first figure is prevalence as measured, the second is awareness and compares to the present
survey.
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Discussion

This survey of the offspring of adults with premature ischemic heart disease has identified a
low rate of compliance with preventive guidelines. Both the Canadian Consensus
Conference on Cholesterol and the Ontario Task Force Report recommend screening of
those with a family history cf coronary heart disease. Yet 44% of late adolescent and young
adult offspring had never undergone such testing. Screening for hypertension was also poor,
particularly for the group at highest risk for coronary heart disease. Only 57% of males over

age 15 reported having had their blood pressure measured in the preceding year.

The rates of self-reported modifiable risk factors for ischemic heart disease were high among
the late adolescent and young adult offspring: 37% were current smokers, 31% were
overweight, and 39% exercised less frequently than three times per week. The high rate of
smoking is particularly alarming in light of evidence that smoking multiplies the adverse effect
of a family history of ischernic heart disease. The true prevalence of these risk factors may
be higher, as smoking and obesity may have been underreported and exercise overreported.
Blood pressure and cholesterol were not measured in a large proportion of this group. The
prevalence of cardiovascular risk factors other than family history must therefore be regarded

as the minimal estimates for this group.

Despite a health care system with no financial barriers to medical examination, the results
of primary prevention in this high risk group are disappointing. The reasons for this are

undoubtedly complex. One important factor is the low rate of contact with physicians of the
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study population, which is also true of young adults in general. Another is the lack of
knowledge regarding the importance of family history, and the resulting inaccurate
perception by the offspring of their actual cardiovascular risk. In the present study, most
offspring seemed unaware of the increased risk posed by their family histories. This has also
been noted in the siblings of patients with coronary heart disease.'*'® It is also clear from
these results that practitioners caring for these high risk patients do not comply with existing
recommendations regarding lipoprotein measurement. It is unclear whether this is because
practitioners are unaware of the guidelines, because they disagree with them, or because the
health care delivery system is not set up in a way that facilitates the identification and
treatment of this high risk group. Another explanation is that adoption is occurring, but

slowly.

The low ratcs of cardiovascular risk factor assessment and management identified in this
survey represent missed opportunities for the primary prevention of premature coronary
heart disease. Individuals with a family history of early coronary heart disease constitute a
substantial proportion of those with early myocardial infarction. In one population-based
study, 50% of those with a myocardial infarction before age 50 were members of only 5%
of families.?’* In the present study 55% of the patients with premature CHD reported
premature myocardial infarction among their close relatives. It thus appears that this
increased risk has either received insufficient attention over two generations, or that some

form of denial is present.

Education about health risks does not translate directly into either lifestyle change or

compliance with medical advice.?’® Nonetheless, the potential benefits of identifying
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individuals at increased cardiovascular risk include detecting and treating hypertension and
dyslipoproteinemias, and counselling patients to avoid or stop smoking. If smoking multiplies

212214 5ne could

the risk of ischemic heart disease in those with a positive family history,
anticipate that gains in life expectancy from coronary artery risk factor modification would
be more substantial in such families than in the general population.?!® Other potential
benefits of identifying this population include the opportunity to influence those who have

216

either adopted excessively restrictive diets*'® or who have developed unrealistic perceptions

of their risk of heart disease.?!’

Among the offspring personally interviewed heredity was rarely mentioned as a cause of
heart disease. Several explanations are possible. Individuals may know about the link
between heredity and heart disease, yet not consider heredity a "cause”. Or there may be
a true lack of awareness due to "optimistic bias" - the tendency to underestimate one’s own

218219220 These explanations would have implications for

risk of developing disease.
modification of risk factors. Perceived susceptibility to disease is an important component
of models of health behaviour {the Health Belief Model,** the Theory of Reasoned Action,'*
Subjective Expected Utility Theory,'®® Protection Motivation Theory'®’). These models all
suggest that major lifestyle modifications will be unlikely in the absence of perceived

susceptibility to disease. Lack of awareness of susceptibility to coronary disease through lack

of knowledge or optimistic bias could lead to less than optimal risk factor modification.

Would measurement of risk factors such as cholesterol change this perception? A recent
review of the impact of cardiac risk factor measurement concluded that there is no support

in the literature for the contention that risk factor measurement accompanied by supportive
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information is of itself sufficient to achieve sustained behaviour change.??! It suggested that
risk factor measurement might reduce optimistic bias and alter intentions and could perhaps
change behaviour if combined with environmental and individual interventions which enable
actions on the altered intentions. Avis and associates found that those at highest risk were
the least accurate in their perceptions of risk, but that feedback of Health Hazard Appraisal
results somewhat modified that perception.?'” We were unable to detect any relationship
between the degree of concern about future heart disease and whether offspring had
unknown cholesterol levels or feedback of high or normal levels. This may have been due
to insufficient power since the group with known high cholesterol levels was very small.
Level of concern was also not associated with any of the other risk factors or total number

of risk factors, although it was associated with reported stress levels and dietary change.

Most of the progeny in our survey were late adolescents and young adults, a group in whom
there has been little debate about the value of screening in those with a positive family
history. However, we also gathered some information about younger children. The
Canadian guidelines have not generally dealt with cholesterol screening in children. In the
US there has been vigorous debate about whether all children should be

screened'103.1()6.!64.165.167.168

or only those with a family history of ischemic heart disease or
hyperlipidemia,'**>'¥ or none at all.'” One of the concerns with measurement of risk factors
in children is the labelling effect, although children who have a parent with early heart
disease may already be "labelled".'’”® We were unable to document this labelling effect in
terms of the level of concern of about future heart disease in children in whom a parent is

known to have heart disease. We found that the large majority of children never even think

about their own risk.
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Because of the personal and social costs of early coronary heart disease, and because some
of the risk factors in those with a familial predisposition can be modified, it is important to
develop more effective methods to identify the offspring of those with early CHD and
enhance their adoption of preventive measures. To function well, the present system
demands either an exemplary effort by practitioners to schedule assessments of offspring
{(who may not be members of the physician’s practice) once premature CHD is recognized
in a parent, or an unusual prescience among offspring about the risks entailed by the
parent’s disease, which then leads them to request an appointment. An alternative to the
current method would be a program of education, risk factor assessment, and intervention -
initiated perhaps by a public health group, a heart association, or a cardiac facility - which
would actively offer risk factor assessment and counselling to other family members soon
after an index case in a family developed clinically important premature CHD. Research into
this or other preventive strategies, however, has the obligation to measure whether the
intervention leads to the desired changes in behavior, without adding an unhealthy

psychological burden to those identified as being at increased risk.

Risk factor management in patients

The su-vey confirmed the important role of smoking in premature coronary disease: only 8%
of the male patients had never smoked. While almost two thirds of smokers {64%) have quit
smoking, mostly in the last five years, 31% of this very high risk population continue to
smoke. Given than 92% of these smokers have tried unsuccessfully to quit in the previous
year, but less than a third mention quitting smoking as their major plan for health
improvement in the coming year, this would comprise an excellent target group for smoking

cessation interventions. Although we did not directly ask whether their physicians had
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advised them to stop smoking, the fact that less than a third of smokers mentioned this as
part of the advice they were given for hypertension and hypercholesterolemia suggests that
physicians may also need to play a greater role in this regard. Since the offspring of current
smokers are approximately twice as likely to be current smokers (OR = 2.3), parental quitting

might also encourage higher quit rates among the offspring.

Continued smoking may be a marker for lack of compliance with other health instructions.
We found that current smokers were less likely to have changed their diets, more likely to
report that they should be trying to lower cholesterol levels but haven't really tried, and more
likely to be doing nothing to controf their cholesterol levels when so advised. However, there
was no significant difference in the proportion actively trying to control their blood pressure,
a primarily pharmacologic intervention. Failure of a cardiac patient to quit smoking should
thus trigger in the physician’s mind that this patient may also require more intensive

intervention to achieve compliance with other behavioral changes.

Virtually all the index cases had had blood pressure and cholesterol measurements within the
previous two years. The difference in approaches to treatment for those with high levels of
cholesterol and blood pressure is noteworthy. The primary mode of therapy for
hypertension remains pharmacologic, with only a minority of patients having been advised
on nonpharmacologic methods such as diet, weight loss, and stress avoidance. For high
cholesterol the primary therapeutic modality was reduction of saturated fat and other dietary

changes, with only a minority advised to take medicire.
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Comparisons to other surveys

Previous surveys of physicians have shown low screening rates for serum cholesterol in adults
ages 20 to 39. Langner and colleagues found that 56% of physicians in the Ottawa area
routinely measured cholesterol levels in adults over the age of 30, but a further 24%
measured serum cholesterol levels in a more limited age range, usually 40 to 60 years.!"!
Similarly, Tannenbaum et al. found in a national survey that most physicians tested less than
half of their patients aged 20 to 39 who have only one CHD risk factor.'®? For patients with
more than one CHD risk factor 75% of physicians reported testing most of their male
patients and 62% most of their female patients. Our findings from interviewing individuals
in this age group with CHD risk factors tend to corroborate the low screening rates reported
by the physicians. One may argue though that the low screening rates by family physicians
are appropriate, since screening should be restricted to high risk cases. Our results show that

screening is not taking place efficiently even in high risk families.

We were able to compare the present survey to the Ottawa Carleton Heart Beat Survey for
individuals of the same age range. We were also able to examine within that community
survey those who had a family history of heart disease and those who did not. The one area
in which a difference was noted was in the higher rates of cholesterol screening in the
current survey. Apart from chance or bias, two explanations are possible. The difference
may reflect more intensive screening of family members than other members of the
population, in accordance with the recommendations outlined in the Report on the Detection
and Management of Asymptomatic Hypercholesterolemia by the Task Force on the Use and
Provision of Medical Services.”” Alternatively, it may reflect a general increase in the level

of cholesterol screening over time, since the present survey was conducted three years later.
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The fact that there was no difference in cholesterol screening rates within the Ottawa
Carleton Heart Beat Survey between those with and without a family history of heart disease

may suggest that the latter explanation is more likely. This may reflect gradual adoption of

lipid guidelines.

The prevalence of smoking in the present survey can also be compared to national data.
“Canadians and Smoking: An Update" presents smoking data by education, age and sex for
Canada in 1989.222 Nationally, 32% of the population are current smokers. In the 15-34
age group 33.4% are smokers and 18.2% are former smokers. Higher rates of smoking are
seen in the Heart Health Survey data available from nine provinces: only 34% of those in
the 18 to 34 year age group never smoked, 27% are former smokers, and 39% current
cigarette smokers.?*® Comparing our survey to the national data, 37% are smokers but only
13.2% are former smokers. Thus smoking rates are similar to the national population with
a trend toward lower rates of quitting. However, there may be further reason for concern
about smoking rates in this high risk population. Although rates are similar between the
Ottawa Carleton Heart Beat Survey and the present survey, more recent telephone surveys
in Ottawa Carleton, including those done at the same time as the present survey, have
shown a marked decline in smoking. The general population rates fell from 33% in 1987
to 20% in 1990 (unpublished data: G. Dunkley). In that case, our findings would suggest a

substantially higher smoking rate in this high risk group than in the general population.

The Canadian Heart Health Survey also provided some data on knowledge of smoking as
a cause of heart disease. Fifty-eight percent of smokers and 41% of nonsmokers knew that

smoking causes heart disease. Unfortunately these figures were only available age-
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standardized to the 1986 Canadian population. In our survey, among 16 to 39 year olds,

59Y% listed smoking as a cause of heart disease.

Methodologic considerations

The present study has some limitations. The results may not be applicable to other
communities and in particular other countries which practice more aggressive screening
strategies. The limited sample size precluded some multivariate analyses. We excluded
families of patients who had died. Premature death from coronary heart disease could be
a stronger motivator for risk factor assessment and behaviour change than simply illness.

Nevertheless, the offspring of living parents with premature IHD are also at high risk.

We obtained information on children under age 16 through their parents. This limited the
type and amount of information we could obtain, and some may be inaccurate, particularly
in the areas of diet and smoking. We lacked actual measu. ements of risk factors and had
to rely only on self-report. Weight is known to be underestimated, and men are known to
overestimate the amount of exercise they do. We had no independent validation of
responses, and reported dietary changes may have been based on changes respondents
thought they should have made, rather than what they actually did. However, we did get
proxy responses from parents about their children under 16. Reduction of fat in the diet was
reported by 33% of offspring 16 years and over by self- report, and 29% of offspring under
16 by proxy report. The similarity of reporting of changes among the older and younger
offspring was noted with other variables as well, even when the parents’ own reports of
changes were quite different. There is thus reason to believe that the results are within

reasonable ranges of the true values.
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Although the questionnaire used questions from previously validated surveys, there was no
independent validation of the questionnaire as a whole (other than face validity) and no test-
retest reliability measures. Offspring were not interviewed twice to examine the reliability of
their responses, and physician records were not examined to validate the reported rates of
cholesterol and blood pressure measurement. However, even if the latter measurements had

been performed in a higher proportion, few of the offspring were aware of the results.

One methodologic strength of the study is the enhanced generalizability through the ability
to target most of the MI's in a city and the availability of data on non-respondents.
Information on the databases from which we drew ocur study population (coronary
angiography and post-MI patients} enabled us to characterize those who could not be
contacted or who did not respond. Since the refusal rate was low and no clinically or
statistically important differences emerged, the survey was likely representative of adults with

premature ischemic heart disease and their offspring.

An additional strength was the ability to compare respondents on numerous variables to a
city-wide random sample of respondents of similar age. Overall, there were minimal
differences between the two groups. The one difference which emerged was in rates of

cholesterol screening, which could be due to the time delay between the two surveys.
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Conclusions

The present study shows that the Canadian approach to selective cholesterol screening is not
sufficiently identifying high risk families. The low rates of cardiovascular risk factor
assessment and management identified in this survey represent missed opportunities for
primary prevention. However, there are alternatives to universal screening. We suggest
active identification of family members each time an index patient develops clinically
important premature ischemic heart disease. This should be followed by a coordinated
program of education, risk factor assessment and intervention. Further research is needed
to determine the efficacy of different interventions in improving the risk factor profile and
to develop education tools that achieve the desired effects without adding psychological

burden to those identified as being at increased risk.
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Table Al. Age distribution of patients at time of survey (patients were 0.5 to 2.7 years
vounger at time of entry eligible event (MI or catheterization)).

Age group Males Females
No. (%) No (%)
<35 1 (0.5 3 2.6
35-39 15 (7.4) 0 0.0)
40-44 48 (23.5) 7 6.1)
45-49 98 (48.0) 21 (18.4)
50-54 42 {20.6) 22 {19.3)
55-59 0 (0.0) 43 (37.7)
60-64 0 (0.0) 18 (15.8)
Total 204 114

Table A2. Risk factor changes according to whether the patient was identified from the
MI or the catheterization laboratory database.

MI Cath Lab y 44 p-value
No. (Totall No. (Total)
Changed diet 110 (121) 167 (196) 1.72 190
Quit smeking (as proportion of 72 (105) 102 {(168) .61 433
all smokers)
Lost weight {among those with 57 (68) 96 (124) .75 .386
BMI > 25)

Table A3. Risk factor changes by patients’ educational level.

Education
No university  University %2 p-value
N) (N)

Changed diet 217 (248) 57 (66) 0.0 .969
Quit smoking {as proportion of 132 (218) 40 {(52) 4.19 041
all smokers)

Lost welght (among those with 127 (154) 24{36) 3.55 060
BMI > 25)

Risk Factor Management in High Risk Families A-1



Table A4. Rates of behavioral change and male to female prevalence ratios, excluding
women over age 50 at time of entry eligible event.

Rate in men Rate in Relative Risk
{%) women (%) {25% confidence interval)
n=204 n=42
Feel health fair or poor 34.6 57.1 0.61 (0.44-0.84)"
No change in diet 15.2 9.5 1.60 {0.59-4.28)
Should try to lower cholesterol 10.9 2.4 4.31 (0.60-31.11)
level but haven't
Not doing anything to lower 15.3 10.5 1.45 (0.36-5.91)
cholesterol
Trying to lose welght 73.7 33.3 0.81 {0.68-0.95)*
Trying to control hypertension 64.4 70.0 0.92 10.65-1.30)
(among hypertensives)
Informed blood pressure high 294 47.6 0.62 (0.42-0.90)
Smoked at some time 91.7 81.0 1.13{0.97-1.32)
Current smoker 32.8 26.2 1.25{0.73-2.16)

*95% confidence limits do not overlap 1.0.

Risk Factor Management in High Risk Families A-2



Table A5. Variables not associated with offspring changing their diets.

Changed Did not
{N) change %2 p-value
{N)
Age: mean +SEM 23.68 4653 24.47 £.704
Marital status 59 34 724 .395
Physical exam within the previous year 86 43 001 979
Blood pressure check withing the 105 49 127 722
previous year
BMI 97 617
<25 98 52
25-27 21 8
27+ 28 11
Smoking 1.26 531
smoker 55 27
exsmoker 22 7
never smoked 70 38
Education 44 507
- o university 127 59
- university 20 13
Risk Factor Management in High Risk Families A-3



Table A6. Risk factor measurement and changes: comparison of Ottawa-Carleton
Heart Beat Survey (1987) anc current survey (1990), respondents 19 to 24 years of age
compared to 25 to 39 years. For the Heart Beat Survey total N = 690, for the Family
Survey N = 180.

Heart Beat Survey High Risk Survey

19-24 25-39 19-24 25-39

N =115 N=575 N=92 N - 88
Feel health fair or poor 3.5 5.7 7.6 10.2
Blood pressure checked within 1 yr 82,6 77.9 75.0 73.9
Cholesterol checked within 1 yr 21.7 249 348 419
Informed of high blood pressure 14.8 15.1 10.2 16.5
Enough exercise 348 29.7 38.0 35.2
Exercise > 15 minutes at least 3x/week 59.1 57.6 69.6 67.1

Smoking

Never smoked 54.8 46.4 53.3 35.2
Quit smoking 6.1 19.0 9.8 21.6
Current smoker 39.1 34.6 37.0 43.2
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Appendix B.

Questionnaire |. Questionnaire for patients with premature IHD.
Questionnaire Il.  Questionnaire for offspring under age 16.

Questionnaire lll. Questionnaire for offspring age 16 and over.



Section I: Questionnaire for parents

A. General Health

A1, In general, compared to other persons your age, would you say your heakb is..'
1 O excellent
2 O very good
3 O good
4 O fair
5 (O poor
A.2. s there anything you plan to do over the next year to improve your health?! (DO
NOT READ}
10 nothing RECORD FIRST 4 ANSWERS
2 O increase exercise
3 O lose weight
4 () improve ealing habits
5 O quit smoking
6 O reduce amount smoked
7 ) reduce drug/medication use
8 (O drink less alcohol
9 () have blood pressure checked
10 (Q attempt to control blood pressure
11 O learn to manage stress / reduce stress level
12 O receive medical treatment
13 (O change jobs
14 (O other

A.3.  What is the single most important thing you have done in the past year to improve
your health?*?

1 O nothing

2 O increased exercise

3 O lost weight

4 (O improved eating habits

5 O quit smoking

6 (O reduced amount smoked

7 O reduced drug/medication use

8 O drank less alcohol

9 (O had blood pressure checked

10 (0 attempted to control blood pressure
11 (O learned to manage stress / reduced stress level
12 O received medical treatment

13 () changed jobs

14 other




A4,

Has a doctor ever told you that you have had a heant attack or a myocardial
infarction??
1O vyes
2 0O no

8 O can't remember / don't know

Family History

8.1,

B.2.

Think about the other members of your household. Do any of them have high blood
cholesterol?*

10O vyes
20O no

3 (O there is no one else in the household

Has anyone else in your family (brothers, sisters, parents, aunts, uncles) had a heart
attack under the age of 552

Relation Age at first heart attack

Sy bWk —




C. Dietary habits/changes

C.1.

Cc.2.

C.3.

Have you changed the way you eat in the past 2 yearst!

1 O vyes GO TOC.3
2 O nofnot sure

People have given us many reasons for not changing the things they cat and drink.
I'm going lo read some of those. Far each, tell me if that is a major reason why you
have no made changes, just part of the reason, or not at all a reason.*

CODE EACH ANSWER: 1 = MAJOR REASON
2 = PART OF REASON
3 = NOT A REASON
8 = NOT SURE

Making changes in the kinds of food | eat would be expensive

I enjoy the things | eat and drink and don’t want to change

The things | eat ari drink now are heaithy so there’s no reason for me to
make changes

I've been eating this way for years. It would be too much trouble to start
selecting different foods or preparing them in different ways

There are so many recommendations about healthy ways to cat, | don’l
know what is good or bad

| don’t believe that what | eat really makes that much difference
Someone else fixes my meals

Making changes would be 100 hard, because | eat out so much

WA —

w1 -
OO0 O O 00O

6
7
8
GO TO D.1

What changes have you made? First, are there any things you're eating less of?* (DO
NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

fat/saturated fat (ask for specifics)
meat/red meat/beef/pork
fried foods

eggs

butter/whole milk/cheese
salt/salty foods/sodium
sweels/sugar

processed foods/refined foods
other

nothing I'm eating less of

not sure /don’t know

o= 00~ 0N da Wby —
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C.4.

Are there any things you're eating more of?* (DO NOT READ CHOICES, RECORD
FIRST 4 ANSWERS)

CONO WL AW =

BO00000000

chicken/poultry

fish

fruits

vegelables

whole grains/fibre/oat bran
pasta

vegelable oil/olive oil
other
nothing I'm eating more of
not surefdon’t know

Have you made any olher changes in the way you eat to reduce your chances of
getting heart disease?* (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

O b whe —
0000006

D. Cholesterol

D.1.

b.2.

use margarine/oil instead of bulter

eat lean cuts instead of faltier cuts of meat
use skim or lowfat milk

trim fat from meat

other
not sure

no other changes

Have you ever been told by a doctor, nurse or other health professional that you
have a high cholesterol level? **5¢ (PROMPT FOR HEALTH PROFESSIONAL)

no

yes, told by a doctor

yes, told by a nurse

yes, told by other health professional
don’t know

When did you last have your serum (blood) cholesterol checked??

== T F I N U ]
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within last 6 months

6-12 months ago

1-2 years ago

3-5 years ago

more than 5 years ago

never GO TO E1
not sure/don’t know



D.3.

D.4,

D.5,

D.6.

Were you told what your blood cholesterol level was??

1O yes Specify [Were you told that that was high
or normal?]

2 (O was told only that it was high

3 O was told only that it was normal
4 (O was told, but doesn’t remember
5 O no/not sure

Which of these statements best describes your feelings about your blood cholesterol
level?*

1 () 1am not especially concerned about it

2 (Q ! probably should try to lower it but haven't really tried
3 () | have been trying to reduce my blood cholesterol level
4 O Notsure (DO NOT READ)

NORMAL CHOLESTEROL OR UNKNOWN: GO TO E.1

What were you told to do to lower your blood cholesterol? (PROBE: Anything clse
you were told to do to lower you blood cholesieroRR)* (DO NOT READ CHOICES,
RECORD FIRST 4 ANSWERS)

changing or continuing diet (ask for specifics)
reducing fat: 4 meat, | eggs, { dairy fat
increasing chicken, fish, fruils and vegelables
increasing fiber/oat bran

losing weight

controlling stress and fatigue

cutting down or stopping smoking

taking medicine

exercising

rechecking it

other

not sure/don’t know

[=a B B L
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How much advice did you get from a dactor or other health professional about how
you could lower your cholesterol level? Would you say you were given*

QO all the advice you wantec’

(O some advice but not really enough
(O you were not given any advice at all
O not sure

WM =



E.

D.7,

D.8,

D.9.

Stress

E.1.

From whom did you receive this information? Was it a doctor, a nurse, a dietitian,
or whot!

1 O doctor

2 O nuse

3 O (dietitian

4 (O weight-loss counsellor

5 O other

Are you currently doing anything to control your cholesterol ievel??
1O vyes

20 no GO TO E1

What are you doing?? (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

1 O changing or continuing diet

2 ) reducing fat: L meat, { eggs, I dairy fat
3 () increasing chicken, fish, fruits and vegetables
4 (O increasing fiber/oal bran

5 () losing weight

6 (O controlling stress and fatigue

7 O cutting down or stopping smoking

8 (O taking medicine

9Q exercising

10 O rechecking it

11 O other

88 O not sure/don’t know

On a scale of 1 to 7, how would you rate the amount of stress you’ve been under
in the last 2 weeks? "No stress" would be 1 and a "great deal of stress” would be 7.

1 2 3 4 5 6 7

+ ot = e, 4= e da
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Weight

F..

F.2.

F.3.

F.4.

F.5.

F.6.

F.7.

How tall are you without shoes???

inches
cm

How much do you weigh now???

Ibs
kgs

Are you now Lrying to lose weight, gain weight or neither?®
1 O lose weight

2 O gainweight |} GOTOF.6

3 O neither ]

How long have you been trying to lose weight?®

1 O <1 week

2 O 1-2weeks
3 O <1 monh
4 O <6 monihs
5 O >6months

Have you lost weight?®

10O vyes GO TO G.1
20 no
8 O notsure

In the past have you tried to lose weight?*

1 QO vyes
20 no } GO TO
8 O notsure I Ga

Were you successful?®

10 vyes
20O no
8 O notsure



Hypertension

G.1.

G.2.

G.3.

G.4.

When did you last have your blood pressure checked?*?

within last 6 months

6-12 months ago

1-2 years ago

3-5 years ago

more than 5 years ago

never GO TO H.1
not surefdon’t know

O
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Have you ever been told by a doctor, nurse, or other health professional that you
have high blood pressure? {Probe for doctor, nurse or other health professional)?

Q no GO TO H.1
yes, told by a doctor
yes, told by a nurse
yes, told by other health professional

@)
(O not sure/don’t know

[~ I - FL Y Y

What were you told you should do for your high blood pressure?*® (4 ANSWERS)

take medicine

go on a fow salt diet

walch weight/lose weight
avoid stress, slow down and relax
cut down or stop smoking
cut down on alcohol intake
start an exercise program
use biofeedback

none

other

not surefdon’t know

O =10C~NCOUL .H Wk —
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Are C))rou currently doing anything to control your blood pressure???
1 yes
20 no GO TO H.1

=
-]

t are you doing?™? (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)
take medicine

go on a low sall diet

walch weight/lose weight

avoid stress, slow down and relax
cut down or stop smoking

cut down on alcohol intake

start an exercise program

use biofeedback

none

other

don’t know

AUN—'E
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Smoking

H.1.

H.2.

H.3.

H.4.

H.5.

H.6.

Have you smoked at least 100 cigarettes in your lite?®

1O vyes
20O no GO TO 1.1
8 O notsure

How old were you when you started smoking?®

years old
88 not sure

At the present time, how ofien do you smoke cigareltes?®

1 O everyday
2 O occasionally
30O notatall GO TO H.6

On the average, how many cigareltes do you smoke a day?*?

cigareltes
88 don’t know

Have you tried to stop or decrease smoking in the last year?’?

1 O vyes
20 no
8 O notsure
GO TO 11

How long ago did you stop smoking cigareltest®

1 (O <1yearago ENTER NUMBER: months
2 O >1yearago ENTER NUMBER: years
88 O not sure




Demographic data

11,

What is the highest grade or level of education you have completed?*® (DO NOT
READ)

no schooling

elementary

some secondary

completed secondary

some community/technical college
completed community/technical college
some university

completed university

posl-graduate

other

OO0O00CO000
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Whal is your marital status??

1 O married
2 O secparated
3 O divorced
4 O widowed
5 O single
What is your birth date?*?
. 19
Month Day Year

(Record language of interview)

d English
F French

1-10



This concludes the questions we have about you. We would now like to find out
similar information about your children.

L5.

Could you give me the sex and birthday of each of your children, starting with the
oldest?

Month  Day Year SEX (If over 16, at home?)
Y/N
19
19
19
19
19
19

[=a ¥, I - SR I X
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{f most recent birthday is a child under 16)
I'd like to ask some additional questions about your child with the birthday on
[mention most recent birthdayl.

What is hisfname?

These questions should be answered by the parent most familiar with the child, and
hisfher diet.

Who would that be? [May I please speak to... and
reintroduce if necessary|

GO TO Section Il

[if most recent birthday is a child 16 or over]
We would like permission to contact your children over 16 to ask them some similar
questions. Do you think this would be possible?

10O vyes

20 no

Could you in that case give me their names and phone numbers? (RECORD ON
FAMILY COVER SHEET)

NAME PHONE NO. ( } -
NAME PHONE NO, ( )

NAME PHONE NO. ( ) -
NAME PHONE NO. ( ) -
NAME PHONE NO. { ) -
NAME PHONE NO. ( ) -

-1



Section 1l: Questionnaire to be asked of parents for children under 16

A. General Health

A.1.  1in general, compared to other children that age, would you say ‘s [name
of child] health is,.'?
1 O excellent
2 O very good
3 O good
4 O fair
5 O poor

A2.  Doos [name of child] have a chronic health problem which requires
regular supervision by a doctor?
1 O yes SPECIFY
20 no

A3, Has [name of child] seen or talked to any of the following health
professionals during the past 12 months?' (READ LIST)

# times
1 O General practitioner
2 (O Specialist (paediatrician..)
3 O Nurse
4 (O Nulritionist
B. Dietary habits/changes

B.1. Has [name of child] changed the way (shhe eats in the past 2 years to
reduce the chances of getting heart disease?*
1Q vyes
2 O no/not sure GO TO C.1

B.2.  What changes has [name of child] made? First, are there any things

(s)he is eating less oft' (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

fat  (ask for specifics)
meai/red meat/beef/pork
fried foods

eggs

butter/whole milk/cheese
salt/salty foods/sodium
sweels/sugar

processed foods/refined foods
other

nothing eating less of
not sure/don’t know

=10 ~NCWL &hwWwh —
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B.3.

B.4.

Are there any things (s)he is cating more of?* (DO NOT READ CHOICES, RECORD
FIRST 4 ANSWERS)

W NGO LWk =

oo

OOOOOOO000

Has

reduce the chances of gelling hearl disease?* (PROBE)} Anyihing clse (DO NOT
READ CHOICES)

O U b Wk -

0000600

C. Cholesterol

Cc.a.

c.2.

chicken/poultry

fish

fruits

vegetables

whole grainsffibre/oat bran
pasia

vegelable oil/olive oil
other

nothing eating more of
not sure/don’t know

[name of child] made any other changes in the way (sihe cats 1o

use margarine instead of bulter

eat lean cuts instead of fallicr culs of meat
use skim or [owfat milk

trim fat from meat

other

not sure

no other changes

Have you ever been told by a doclor, nurse or other health professional that

[name of child] has a high cholesterol level? 2548 (PROBE FOR HEALTH

PROFESSIONAL)

10O no

2 (O yes, told by a doctor

3 O vyes, told by a nurse

4 () vyes, twld by other health professional
8 O don't know

About how long ago did

[name of child] last have a physical

examination?!

OOOO00O

within the past 6 months
6-12 months ago

1-2 years ago

3-5 years ago

more than 5 years ago
never

not sure/don't know

-2



C.3.

C4.

when did Iname of child] last have a serum (blood) cholesterol check??

1 O within last 6 months

2 O 6-12 months ago

3 O 1-2 years ago

4 (O 3.5 years ago

5 (O more than 5 years ago

6 O never GOTOCS

8 O not surefdon’t know

Were you told what hisfher blood cholesterol level was?
1 O vyes Specify [Were you told if it was high or normal?]
2 (O was told only that it was high

3 was told only that it was normal

4 (O was told, but doesn't remember

5 O nofnot sure

HIGH CHOLESTEROL: GO TO C.9
NORMAL CHOLESTEROL: GO TO D.1
DON'T KNOW: CONTINUE

If you found out that ’s [name of child] cholesterol was high, would you
try to make any changes to his/her present lifestyfe? What would they be?

lose weight

reduce smoking

lower high blood pressure
dietary changes to lower high cholesterol levels
drink less alcohol

reduce stress

get more exercise

eal less salt

cat fewer high fat foods

eal fewer high cholestero! foods
no changes

other

not sure

L= == OENOUH WM —
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C.6.

C.7.

cC.8.

If you found out that ’s [name of child] cholesterol was high, would you
try to make any changes to histher present diett What would they be? (RECORD 6
RESPONSES)

Eat less

1 O fa (ask for specifics)

2 O meat/red meatbeef/pork

3 O fried foods

4 O eggs

5 O butter/whole milk/cheese

6 (O salysalty foods/sodium

7 (O sweets/sugar

8 (O processed foods/refined foods

Eat more

9 O chicken/poultry

10Q fish

11 Q fruits

12 O vegetables

13 O whole grainsffibre/oat bran
14 () pasta

15 O vegetable oil/olive oil

Other changes

16 () use margarine instead of butter

17 O eat lean cuts instead of fattier cuts of meat
18 (O use skim or lowfat milk

19 O trim fat from meat

20 O no changes

21 O other
88 () not sure

If you found out that 's [name of child] cholesteral level was normal,
would you try to make any changes to his/her present lifestyle? What would they
be?

1 O changes (specify)

2 O no changes
8 O notsure

If you found out that 's [name of child] cholesterol level was normal,
would you try to make any changes to hisher present diet What would they bet

1 O changes (specify)

2 O no changes
8 O notsure
GO TO D.1
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C.9.

C.10,

Ca1.

Caz2,

What were you told to do to lower __ 's [name of child| blood cholesterolt
(PROBE: Anything else you were toid to do to lower ’s [name of child]
blood cholesteral?)* (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

changing or conlinuing diet (ask for specifics)
reducing fat:  meat, I eggs, | dairy fat
increasing chicken, fish, fruits and vegetables
increasing fiberfoal bran

losing weight

controlling stress and fatigue

cutting down or stopping smoking

taking medicine

exercising

rechecking it

other

not sure/don’t know

= = DO WL B Wb -
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How much advice did you get from a doctor or other health professional about how
you could lower 's {name of child] cholesterol level? Would you say you
were given*

1 O all the advice you wanted
2 O some advice but not really enough

3 (O you were not given any advice at all } GOTO
4 O (shhe did not see a health professional (DO NOT READ) } C€.12
8 O notsure {DO NOT READ) }

From whom did you receive this information? Was it a doctor, a nurse, a dietitian,
or whot!

1 O doclor

2 O nurse

3 O dietitian

4 (O weight-loss counsellor

5 O other

Is [name of child] currently doing anything to control histher cholesterol
level??

1 QO vyes

20O no GO TO D.1

-5



C.13.

Stress

D.1,

D.2.

D.3.

What is (s)he doing?® (DO NOT READ CHOICES)

changing or continuing diet

reducing fat: 4 meat, { eggs, 1 dairy fat
increasing chicken, fish, fruits and vegetables
increasing fiber/oat bran

losing weight

controlling stress and fatigue

cutting down or stopping smoking
taking medicine

exercising

rechecking it

other

not sure/don’t know

== OO~y Wb —
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{For children over 6}

On a scale of 1 to 7, how would you rate the amount of stress [rame
of child] has been under in the last 2 weeks? “No stress® would be 1 and a "great
deal of stress" would be 7.2

1 2 3 4 5 6 7

+ + + + + Homeennee +

On a scale of 1 1o 7, how would you rate your concern about [name of
child] having a heart attack in the futura? "Never think about it would be 1 and
"lose a lot of sleep over it" would be 7.

1 2 3 4 5 6 7

&=
t + + + + + +

Con a scale of 1 1o 7, how would you rale your child’s own concern aboul
. [name of child] having a heart attack in the fulure? "Never think about
it" would be 1 and "lose a lot of sleep over it" would be 7

1 2 3 4 5 6 7

. . .. e
L) L) + + T -+

Weight

E.1.

Do you consider [name of child] to be overweight, underweight, or abowt
the proper weight?

1 O overweight

2 O underweight

3 O proper

8 O don't know
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Hypertension

F.1.

F.2.

F.3.

F.4.

When did [name of child] last have his/her blood pressure checked??”

within last 6 months

6-12 months ago

1-2 years ago

3-5 years ago

more than 5 years ago

never GO TO G.1
don't know

OO

W hH WN -
COO00O

Have you ever been told by a doctor, nurse, or other health professional that
[name of child] has high blood pressure? (Probe for doctor, nurse or
other health professional)?

O o GO TO G.1
O yes, told by a doctor

O yes, told by a nurse

(O yes, told by other health professional

8 O not sure/don’t know

bWk -

What were you told to do for 's [name of child] high blood pressure??*
(DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

take medicine

go on a low salt diet

walch weight/lose weight
avoid stress, slow down and relax
cut down or stop smoking
cut down on alcohol intake
start an exercise program
use biofeedback

nothing

other

not sure/don’t know

=100~ L WK =

BOOO00000000

Is [name of child] currently doing anything to control histher blood
pressure???

1O vyes
20 no GO TO G.1
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F.5.

What is (s)he doing?*? (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

1 O take medicine
2 (O goonalow salt diet
3 (O watch weighi/lose weight
4 () avoid stress, slow down and relax
5 (O cutdown or stop smoking
6 O cut down on alcohol intake
7 (O start an exercise program
8 O use biofeedback
9 O none
10O other
88 O not sure/don’t know

G. Physical exercise (For children over 6)

G.1.  Exercise includes vigorous aclivities such as calisthenics, jogging, racquet sports,
team sports, dance classes, or brisk walking. Do you feel that [name of
child] geis as much exercise as (sthe needs or less than (s)he needs??

1 O as much as needed
2 O less than needed
8 O not surefdon’t know
G.2.  How many times per week does [name of child] exercise for at least 15
minutesf?
1 O daily
2 O 5-6times a week
3 O 3-4times a week
4 O 1-2 times a week
5 O less than once a week
6 O never
8 O not sure/don’t know
G.3. Compared to 2 years ago, does (shhe now exercise more, less or about the same

amount of time per week?

1O more

2 0O less

3 (O aboul the same
8

(O not surefdon’t know

H. Smoking  (For children over 9}

H.1.

Does [name of child] smoke cigareltes on a regular basis?
not sure/don’t know

10
20O no
8 O
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Section Ill: Questionnaire for children 16+

A.

General Health

AT,

A2,

A3,

A4

In general, compared to other persons your age, would you say your health is..}2!

excellent
very good
good

fair

poor

As a whole, would you describe your life as..'

very stressful
fairly stressful
not very stressful
not at all stressiul

How satisfied are you with your health?!

very satisfied
somewhat satisfied
not too satisfied
nol at all satisfied

Is there anything you plan to do over the next year to improve your health?' (DO
NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

et ek o DN DU WA -

OOO000000000

OO

nothing

increase exercise

lose weight

improve eating habits

quit smoking

reduce amount smoked
reduce drug/medication use
drink less alcohol

have blood pressure checked
attempt to control biood pressure
learn to manage stress
reduce stress level

receive medical treatment
change jobs

other

-1



What is the single most important thing you have done in the past year to improve
your health?*?! (DO NOT READ CHOICES: ONE ANSWER ONLY)

nothing

increased exercise

lost weight

improved eating habits

quit smoking/reduced amount sroked
reduced drug/medication usc

drank less alcohol

had blood pressure checked
attempted to control blood pressure
learned to manage stress

reduced stress level

received medical treatment

other

not sure

— et et =D DN A WA -

SOOEOC0000000

O

Have you seen or talked to any of the following health = uressionals during the past
12 months?' (READ EACH CHOICE, PROMPT FOR NUMBER OF TIMLS)

# times

1 O General practitioner
2 O Specialist / internist
3 O Numse

4 (O Nutritionist
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B. Causes of Heart Disease

B.1.

B.2,

As you understand il, what are the major causes of heart disease or heart attacks?
Are there any others you can think oft* (DO NOT READ CHOICES: RECORD FIRST
4 ANSWERS)

diet

overeating/eating too much

fatsfexcessive fats/falty foods/greasy foods
saturaled fats/animal fats
salt/sodium/salty foods

cholesterol
stress/worry/tension/anxiety/emotional strain
fatigue/overwork/not enough relaxation
lack of exercise

smoking

alcohol

high blood pressure

heredity/family history/genes

other

don’t know/not sure

CO =t = WD U B WA -

BOOOOEOO0000000

What things thal people eal or drink might be related to heart disease or heart
attacks?* (DO NOT READ CHOICES: RECORD FIRST 4 ANSWERS)

fals

saturated fats

fried foods/greasy foods/oily foods
cholesterol

calories/ealing too much/overweight
eggs

dairy products/milk/cheese
sugar/sweet foods

caffeine/coffec

salt/salty foods/sodium

alcohol

other

not sure/don’t know

L0 = o DNV DW=

OOOOOOCO00000
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B.3.

In your opinion, what can a person do to prevent heant discase?? (DO NOT READ
CHOICES, RECORD FIRST 4 ANSWERS)

lose weight

reduce smoking

lower high blood pressure
lower high cholesterol levels
drink less alcchol

reduce stress

get more exercise

eat less salt

eat fewer high fat foods

eat fewer high cholesterol foods
other

not sure/don’t know

0= =GO ONGLLLWN=

BOC000000000

C. Dietary habits/changes

C.1.

C.2.

C.3.

Have you changed the way you eat over the past year 1o reduce your chances of
getting heart disease?!

10O vyes GO TOC.3
2 O no/not sure

People have given us many reasons for not changing the things they cat and drink.
I’'m going to read some of those. For each, tell me if that is a major reason why you
have no made changes, just part of the reason, or not at all a reason.*

CODE EACH ANSWER: 1 = MAJOR REASON
2 = PART OF REASON
3 = NOT A REASON

8 = NOT SURE

1 (O Making changes in the kinds of food | eat would be expensive

2 O | enjoy the things | eat and drink and don't want to change

3 (O The things | eat and drink now are healthy so there’s no reason for me to
make changes

4 (O [I've been eating this way for years. It would 100 much trouble to start
selecting different foods or preparing them in different ways

5 O There are so many recommendations about heallhy ways lo eal, | don't
know what is gond or bad

6 O 1 don't believe that what | eat really makes that much difference in my
chances of getting heart disease

7 (O Someone else fixes my meals

8 O Making changes would be too hard, because | eat out so much

GO TO D.1

What changes have you made? First, are there any things you're eating less of?*
(DO NOT READ CHOICES: RECORD FIRST 4 ANSWERS)
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CA.

fat (ask for specifics)
meat/red meatbeef/pork
fried foods

eggs

butter/whole milk/cheese
sallfsally foods/sodium
sweels/sugar

processed foods/refined foods
not sure

0 O nothing I'm eating less of
0(Q other

OOOOOCO0OO0

1
2
3
4
5
6
7
8
9
]
1

Are there any things you’re eating more off* (DO NOT READ CHOICES)

chicken/poullry

fish

fruits

vegetables

whole grains/fibre/oat bran
pasta

vegetable oil/olive oil
other
not sure

10 O nothing I'm eating more of

OO

D NOU L WA -

000000

Have you made any other changes in the way you eat to reduce your chances of
getting heart disease?* (DO NOT READ CHOICES: RECORD FIRST 4 ANSWERS)

1 O use margarine/oil instead of butter

2 (O eat lean cuts instead of fattier cuts of meat
3 (O use skim or lowfat milk

4 O trim fat from meat

5 O other

8 O notsure

9 O

no other changes
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D.

Cholesterol

D.1.

D.2.

D.3.

D.4,

As you understand it, what are the major causes of high blood cholesterol? (DO
NOT READ CHOICES but PROMPT:) Are there any other causes of high blood
cholesterol?*

1 O diet/poor diet (ask for specifics)
2 (O eating foods high in cholesterol
3 O eating foods high in fat

4 () eating foods high in saturated fats
5 (O overweight/overeating

6 O eggs

7 O meat

8 (O dairy products

9 O heredity/family history/genes
10 O  lack of exercise

11 O other

88 O not sure

If you wanted to lower your blood cholesterol, would you know how to do it, or
not?*

1 O would know

2 O have some idea, but not really sure
3 O would not know

8 O notsure

Have you ever been told by a doclor, nurse or other health professional that you
have a high cholesterol level? *54¢ (PROMPT FOR HEALTH PROJESSIONAL)

10O no

2 O yes, told by a doctor

3 QO yes, told by a nurse

4 () yes, told by other health professional
8 O don't know

About how long ago did you last have a physical examination?* (DO NOT READ
CHOICES)

within the past 6 months
6-12 months ago

1-2 years ago

3-5 years ago

more than 5 years ago
never

not sure/don’t know

WA W=
OOOO0OO
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12.5.  When did you last have your serum {blood) cholesterol checked??

1 O within last 6 months
2 (O 6-12 months ago
3 O 1-2years ago
4 (O 3-5ycars ago
5 (O more than 5 years ago
6 O never } GO TO D.8
8 O not surefdon’t know
D.6.  Were you told what you blood cholestero! level was?
1O vyes Specify [Were you told that it was high or
normal?|]
2 (O was told only that it was high
3 (O was told only that it was normal GO TO D.18
4 (O was told, but doesn’t remember
5 O nofnot sure GO TO D.8

2.7.  Which of these statements best describes your feelings about your blood cholesterol
level?!

1 O 1am not especially concerned about it

2 O | probably should try to lower it but haven’t really tried
3 (O | have been trying to reduce my blood cholesterol level
4 O Notsure (DO NOT RFAD)

GO TO D.13

D.8.  [if doesn’t know| Would you be inlerested in finding out your blood cholesterol
level, or would you prefer not to know?

1 O would be interested

2 O would prefer not to know
8 O not sure/don't know

m-z



D.9.

D.10.

if you fo . out that your cholesterol was high, would you make any changes to
your picsent fifestylet What would they be? (DO NOT READ CHOICES, RECORD
FIRST 4 ANSWERS)

10
2 QO
30
4 Q
50
6 O
70
8 QO
9 Q
100
1O
120

lose weight

reduce smoking

lower high blood pressure
lower high cholestero! levels
drink less alcohol

reduce stress

221 more exercise

eat !ess salt

eat fewer high fat foods

eat fewer high choleslcrol foods
no changes

other

If you found out that your cholesterol was high, would you make any changos to
your present diet? What would they be? (DO NOT RFAD CHOICES, RECORD
FIRST 6 ANSWERS)

OOOO00000

eat less

fat (ask for specifics)
meat/red meat/beef/pork
fried foods

eggs

butter/whole milk/cheese
sali/salty foods/sodium
sweels/sugar

processed foods/refined foods

eat more

chicken/poultry

fish

fruits

vegetables

whole grains/fibre/oat brai
pasta

vegetable oil/olive oil

use margarine instead of butter

eat lean cuts instead of faltier cuts of meal
use skim or lowfat milk

trim fat from meat

no changes

other

not sure
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D.11.

2.2,

12.13.

.14,

If you found out that your cholesterol level was normal, would you make any
changes to your present fifestylet What would they be?

1 O changes: specify

2 O no changes
8 O notsure

If you found out that your cholesterol level was norm:), would you make any
changes to your present dieft What would they be?

1 O changes: specify

2 O no changes
8 O notsure

What were you told to do to lower your blood cholesterol? (PROBE: Anylhing else
you were told to do to lower you blood cholesterol?)* (DO NOT READ CHOICES,
RECORD FIRST 4 ANSWERS)

changing or continuing diet (ask for specifics)
reducing fat: 4 meat, f eggs, | dairy fal
increasing chicken, fish, fruits and vegetables
increasing fiber/oat bran

losing weight

controlling stress and fatigue

cutling down or stopping smoking

taking medicine

exercising

rechecking it

other

not sure/don’t know

000COOOO0O00

O e = S DNOU B WN -

o —- O

How much advice did you gel from a doclor or other health professional about how
you could lower your cholesterol level? Would you say you were given*

1 O all the advice you wanted
2 O some advice but not really enough
3 O you were not given any advice at all }
} GO TO D.16
4 O did not see health professional (DO NOT READ) }
8 O notsure }

m-9



E.

D.15.

D.ib.

D.17.

D.18.

Stress

E.1.

E.2.

From whom did you receive this information? Was it a doctor, a nurse, a dictitian,
or whot*

1 O doctor

2 O nurse

3 O dietitian

4 () weight-loss counsellor

5 O other .
Are you currently doing anything to control your cholesterol level?®

1 O vyes

20 no GO TO D.18

What are you doing?? (DO NOT READ CHOICES, RECORD FIRST 4 ANSWILERS)

1 O changing or continuing diet

2 () reducing fat: 4 meat, | eggs, L daity fal

3 O increasing chicken, fish, fruits and vegetables
4 () increasing fiber/oat bran

5 O losing weight

6 O contralling stress and fatigue

7 O cutting down or stopping smoking

8 (O taking medicine

9 Q) exercising

10 O rechecking it

11 O other ——
88 O not surefdon’t know

Think about the other members of your household. Do any of them have high blood
cholesterol?*

1 QO vyes
2 O no
3 O there is no one else in the houschold

On a scale of 1 to 7, how would you rate the amount of stress you've been under
in the last 2 weeks? “No stress" would be 1 and a "great deal of stress” would be 7.2

1 2 3 4 5 6 7

+ + + + + Hommnnent

On a scale of 1 1o 7, how would you rate your concern about having a heart attack
in the future? "Never think about it* would be 1 and "lose a lot of sleep over it
would be 7,

1 2 3 4 5 6 7

b, de. e e ube g
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Weight

k.1,

F.3.

F.6.

How tall are you wilhout shoes?®?

inches
cm

How much do you weigh now?*?

1889

_ kgs

Are you now lrying to lose weight, gain weight or neither?®
1 O lose weight

2 O gain weight | GO TO

3 O neither | E8

Why do you think you should lose weight? Are there any other reasons why you
think you should lose weight?* (DO NOT READ CHOICES)

1 O appearancefaliractiveness

2 O general health

3 O heart disease

4 () high blood pressure

5 O high cholesterol

6 O cancer

7 O diabetes

8 (O notsure

9 O other

What are you doing in order to lose weight?®* (DO NOT READ CHOICES)
1 O dieting

2 O exercising

3 O skipping meals

4 (O taking diet pills

5 (O going lo weight control programs
6 (O olher

How long have you been trying to lose weight?®
1O <1 week

2 O 1-2weeks

30 <1 month

4 (O <6 months

5 O >6months

im-mn



F.7.

F.8.

F.9.

Have you lost weight?®

1 O vyes GO TO G.1
20 no

8 O notsure

In the pasl have you tried to lose weight?

1O vyes
20 no | GO TO G.1
8 O notsure |

Were you successful?®

10O vyes
20 no
8 O notsure
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G.

Hypertension

G.1.

G.2.

G.3.

G.4.

When did you last have your blood pressure checked???

1 O within last 6 months

2 (O 6-12 months ago

3 O 1-2 years ago

4 (O 3.5 years ago

5 (O more than 5 years ago

6 O never GO TO H.1
8 O don't know

tlave you ever been told by a doctor, nurse, or other health professional that you
have high blood pressure? {Probe for doctor, nurse or other health professional)?

1 QO no GO TO H.1
2 (O vyes, told by a doctor

3 () vyes, told by a nurse

4 yes, lold by other health professional

& O don't know

What were you told you should do for your high blood pressure?® (FIRST 4
ANSWERS)

lake medicine

go on a low salt diet

walch weight/lose weight
avoid stress, slow down and relax
cut down or stop smoking
cut down on alcohol intake
start an exercise program
use biofeedback

nothing

other

don’t know

D=0 NDL AW -

= O

OOOO0OCOOO00O

Are you currently doing anything to control your blood pressuref??

1 QO yes
2 0O no GO TO H.1
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G.5.

What are you doing?* (DO NOT READ CHOICES, RECORD FIRST 4 ANSWERS)

1 O take medicine
2 O goonalow sah diet
3 O walch weight/lose weight
4 (O avoid stress, slow down and relax
S O cut down or stop smoking
6 O cut down on alcohol intake
7 (O start an exercise program
8 O use biofeedback
9 O none
10O other
88 O don't know
H.  Physical exercise

H.1.  Exercise includes vigorous aclivities such as calisthenics, jogging, racquet sports,
team sports, dance classes, or brisk walking. Do you feel that you get as much
exercise as you need or less than you nced??
1 O as much as needed
2 O less than needed
8 O don't know

H.2.  How many times per week do you exercise for at least 15 minutese?
1 QO daily
2 O 5-61times a week
3 O 3-4times a week
4 O 1-2times a week
5 O less than once a weck
6 O never
8 O don't know

H.3.  Compared to 2 years ago, do you now exercise more, less or about the same amount

of time per week?

1O more

2 O less

3 O about the same
8 O notsure
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Smoking

I1.

Have you smoked al least 100 cigareltes in your life?®

1 O vyos
20O no GO TO )1
8 O notsure

How old were you when you started smoking?®

years old
88 not sure

Al the present time, how often do you smoke cigarettes?®

1 O cveryday
2 O occasionally
3 O notatall GO TO 1.6

On the average, how many cigaretles do you smoke a day??

cigarettes
88 don't know

IHave you tried to stop or decrease smoking in the last year?*?

10O vyes }
20 no } GO TO )1
8 O notsure }

How long ago did you stop smoking cigareltes?®

1 O <1yearago ENTER NUMBER: months

2 O »>1yearago ENTER NUMBER: years
88 O not sure
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). Demographic data

J.1. What is the highest grade or level of education you have completed?®* (DO NOT
READ)

no schooling

elementary

some secondary

completed secondary

some community/technical college
completed community/iechnical college
some universily

completed university

post-graduate

0 O other

000006000

1
2
3
4
5
6
7
8
9
1

J.2. What is your marital status??

O married
Q) separated
O divorced
O widowed
O single

o WA -

J.3. Whal is your birth date?*?

19
Month Day Year

)4 {Record language of interview)

E English
F French

Hi- 16
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