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ardiovascular disease remains the leading cause of
ABSTRACT death in Canada and elsewhere, accounting for
36% of all deaths in this country.* The total cost of

Background: In this study, we tested the efficacy of a low-
intensity lifestyle intervention aimed at reducing the risk of
cardiovascular disease among mid-life individuals.

Methods: We conducted a randomized controlled trial in
which participants were randomly assigned either to receive a
health report card with counselling (from a Telehealth nurse)
on smoking, exercise, nutrition and stress or to receive usual
care. The patients were divided into 2 groups on the basis of
risk: the primary prevention group, with a Framingham risk
score of 10% or higher (intervention, n = 157; control, n=158),
and the secondary prevention group, who had a diagnosis of
coronary artery disease (intervention, n = 153; control, n =
143). The primary outcome was a change in the Framingham
global risk score between baseline and 1-year follow-up. Data
were analyzed separately for the 2 prevention groups using an
intention-to-treat analysis controlling for covariates.

Results: Within the primary prevention group, there were statis-
tically significant changes for the treatment group relative to the
controls, from baseline to year 1, in Framingham score (interven-
tion, —3.10 [95% confidence interval (Cl) —3.98 to —2.22]; con-
trol, —1.30 [95% Cl —2.18 to —0.42]; p < 0.01) and scores for total
cholesterol (intervention, —0.41 [95% Cl —0.59 to —0.23]; control,
—0.14 [95% Cl —0.32 t0 0.04]; p < 0.05), systolic blood pressure
(intervention, —7.49 [95% Cl —9.97 to —5.01]; control, —3.58 [95%
Cl —6.08 to —1.08]; p < 0.05), nutrition level (intervention, 0.30
[95% Cl 0.13 to 0.47]; control, —0.05 [95% Cl —0.22 t0 0.12]; p <
0.01), and health confidence (intervention, 0.20 [95% Cl 0.09 to
0.31]; control, 0.04 [95% Cl —0.07 to 0.15]; p < 0.05), with adjust-
ment for covariates. No significant changes in outcome variables
were found for the secondary prevention group.

Interpretation: We found evidence for the efficacy of an inter-
vention addressing multiple risk factors for primary prevention at
1 year using Framingham risk score report cards and telephone
counselling. (Requirement for clinical trial registration waived
[enrolment completed before requirement became applicable].)

Une version francaise de ce résumé est disponible a ’adresse
www.cmaj.ca/cgi/content/full/177/8/859/DCrx
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cardiovascular disease to the health care system in 1998
was estimated at nearly $18.5 million, which accounts for a
striking 11.6% of the costs of all illnesses.* Although age-
adjusted mortality rates for cardiovascular disease have
fallen modestly over the past 3 decades,? the absolute
number of people with cardiovascular disease or related
heart problems will continue to rise as the baby boom gen-
eration ages.?

Effective prevention and risk reduction programs for car-
diovascular disease tend to be multidisciplinary interventions
with self-care components tailored to individual risk fac-
tors.*® These programs use evidence-based recommenda-
tions for prevention linked to lipid levels, blood pressure, glu-
cose levels and various aspects of lifestyle, including smoking
cessation, physical activity, weight management, nutrition
and stress management. Typically, they employ what has
been called the “expert patient model,”® an approach that
teaches people how to identify and reach health behaviour
goals through a combination of self-direction and profes-
sional support. However, cardiovascular risk reduction pro-
grams often require significant health care resources, they do
not incorporate long-term maintenance of behaviour change
and follow-up,**** and they have not been developed with a
view to reaching a wide at-risk population.** In response to
these research gaps, this project was designed to test the effi-
cacy of the “Simon Fraser Heart Health Report Card System,”
which employs the Framingham risk scoring methodol-
ogy*>** to measure global cardiovascular risk levels and to
identify targets, which are then distributed in an annual re-
port card to participants and their physicians. The report card
was coupled with evidence-based prevention knowledge
aimed at motivating participants to change their risk factors
through a Telehealth counselling approach.
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ser Health (Loewen); Acute Care and Special Projects, Burnaby Hospital,
Fraser Health (Kennedy-Symonds); Emergency Medicine, Burnaby Hospital,
Fraser Health (McGowan), Burnaby, BC; Centre for Health Economics in
Cancer, BC Cancer Research Centre (McCoy); Department of Health Care
and Epidemiology (Singer), University of British Columbia, Vancouver, BC
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Methods

Study participants

This study aimed to reduce cardiovascular risk among people
in midlife who were living in the Fraser Health Region (the
largest health region in British Columbia, with more than
1.5 million residents, of whom 422 ooo or about 25% were
45—64 years of age" at the time of the study). First, we sent a
letter to all physicians’ offices in the region asking for their
help in recruiting participants for the study. Second, given the
population-based perspective, advertisements were published
in local newspapers, interviews were conducted for broadcast
by local radio stations, and posters were sent electronically to
large employers. Recruitment occurred between Apr. 15,
2002, and Nov. 10, 2004.

The 3 eligibility criteria were age 45—64 years, residence in
the Fraser Health region and cardiovascular risk profile ac-
cording to the literature for primary and secondary preven-
tion.**** Because evidence-based guidelines recommend dif-
ferent counselling protocols for primary and secondary
cardiovascular prevention, the primary and secondary preven-
tion groups for this study were identified and randomized
separately. Participants in the primary prevention group had
an absolute Framingham risk score of 10% or higher over a
10-year period (considered the minimum level for effective
treatment outcomes). Participants in the secondary preven-
tion group had a diagnosis of coronary artery disease.

Ethics approval was received from both Simon Fraser Uni-
versity and Fraser Health Authority.

Randomization

After the research coordinator (B. McCoy) obtained consent
from a participant who met the eligibility criteria, the per-
son’s primary or secondary prevention status was determined
from his or her medical records. The study statistician then
randomly assigned the participants to the intervention or
control study arm according to computer-generated random
numbers. The research coordinator received the assignment
codes in envelopes, which were concealed from all members
of the research team and were not opened by the coordinator
until the point of randomization. Participants who were
smokers were stratified in the randomization process to
equalize their distribution to the intervention and control
groups; this stratification was performed by the statistician
during the generation of random blocks. The outcome asses-
sors were blinded to group allocation, and all data were col-
lected without patients’ knowledge of group allocation.

Study intervention

The intervention consisted of a report card (sent to the par-
ticipant and his or her family doctor) showing the person’s
risk profile, coupled with a Telehealth-guided self-care
management system. Framingham risk scoring methodol-
ogy*>*+**'” was used to calculate a global risk score for car-
diovascular disease. The Framingham risk factors were to-
tal and high-density lipoprotein cholesterol, systolic blood
pressure, diabetes and smoking status. Physical activity,
body mass index, waist circumference, nutrition status,
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stress level and health confidence were considered as key
lifestyle factors.

A letter grading system (A, B, C, D, F) was developed for
the risk scores, based on recommended risk guidelines for
cardiovascular disease;'*™ staged target levels (i.e., the next
grade level showing improvement) were developed for each
patient, based on behavioural theories*>** (Appendix 1, avail-
able online at www.cmaj.ca/cgi/content/full/177/8/859/DC2).

The Telehealth component of the intervention was con-
ducted by 2 clinical lifestyle counsellors, both of whom were
kinesiologists and had certification as clinical exercise spe-
cialists through the American College of Sports Medicine.
The counsellors applied Canadian and US guidelines for car-
diovascular disease prevention'* after receiving training in
the use of motivational interviewing techniques for lifestyle
counselling. Each counsellor examined half of the report
cards of the participants in the intervention groups. On the
basis of prior research, smoking was considered the top pri-
ority for lifestyle counselling, followed by physical activity, di-
etary habits, weight management and stress. If, for example,
a subject received letter grades of A for smoking, D for exer-
cise, D for nutrition, C for body mass index, and F for high-
density lipoprotein cholesterol, the counsellor would discuss
physical activity and nutritional modifications with potential
to affect high-density lipoprotein cholesterol, body mass in-
dex and other biomedical risk factors, in that order. Compar-
isons with previous report card grades were discussed with
the participant to set new goals.

Telehealth counselling occurred within 10 days of the pa-
tient receiving the annual report card and every 6 months
thereafter for approximately 30 minutes per session, up to 60
minutes per year. Smokers prepared to quit received addi-
tional 20- to 30-minute sessions at 2, 4, 8 and 12 weeks ac-
cording to US** and Canadian® guidelines. Summaries of
each counselling session and supporting evidence-based edu-
cational materials were mailed to the participants. Control
participants in the primary and secondary prevention groups
received usual care from their physicians, based on their own
determination of the need for visits. Typically, secondary pre-
vention patients see their family doctors a minimum of twice
per year to undergo blood pressure testing, to have their med-
ications reviewed, and to have laboratory tests requested for
liver enzymes and lipid levels. An annual graded exercise
stress test is usually recommended.

Data collection and measurement

Clinical data were obtained annually for both intervention
and control groups, as routinely collected and reported in
health records, by biomedical laboratories and by family doc-
tors’ offices. Each participant and his or her family doctor re-
ceived a reminder letter requesting the results of annual
blood tests, and either the patient forwarded a copy of the test
results to the research coordinator or the laboratory sent the
results by fax. Other baseline and follow-up data were col-
lected annually by means of telephone surveys administered
by trained research assistants; these surveys typically took 45
minutes to complete. Survey questions pertained to the fol-
lowing self-reported secondary outcome variables: physical

+ OCTOBER 9, 2007 * 177(8)



activity, body mass index, waist circumference, nutrition
level, stress and health confidence. Physical activity data were
collected according to a 5-point ordinal scale based on the
American College of Sports Medicine’s guidelines for physi-
cal activity in the prevention and rehabilitation of cardiovas-
cular disease.™ Participants were asked to provide height and
weight information to allow calculation of body mass index.
They were also given instructions for measuring waist cir-
cumference at the level of the umbilicus; tape measures were
mailed to participants who did not have one.** Nutrition level
was measured using a 5-point ordinal scale based on the
number of recommended food groups met per day.> Partici-
pants were asked to rate their level of stress (at the time of the
telephone survey) on a 1o-point scale, with 10 being the high-
est level of stress that they had ever experienced and o being
no stress at all. Health confidence was measured by the pa-
tient’s response (on a Likert scale) to the question “How good
of a job do you feel that you are doing in taking care of your
general health? Would you say 1 (poor), 2 (fair), 3 (good) or 4
(excellent)?” As well, all participants were asked to provide
sociodemographic information (age, sex, education and in-
come), the names of their cardiovascular medications, and
information to complete the 36-item short-form health-
survey.”® The same data were collected for all study partici-
pants regardless of group assignment.

Primary outcome

The primary outcome variable was the global cardiovascular
risk score, according to the Framingham risk-scoring meth-
od,*>*****” which combines smoking status (dichotomized
into quit smoking for 1 year or not),**** total and high-density
lipoprotein cholesterol,****'” systolic blood pressure** and
fasting glucose level.*

It should be noted that changes in global risk scores do
not necessarily translate into changes in outcomes. However,
this approach has been applied to secondary prevention pop-
ulations as a composite measure of change in risk factors,
rather than as a predictor of risk.* A widely cited software
tool developed in the United Kingdom has been used to eval-
uate response to treatment according to a similar measure-
ment principle.”” The Framingham global risk score was used
for the secondary prevention group as an indicator of cardio-
vascular risk, although this measure was not developed
specifically for secondary prevention.™

Statistical analysis

The sample sizes used in this study generated statistical
power of 80% at o = 0.05 (2-tailed) to detect intervention ef-
fect sizes of 0.35 or greater, based on similar interventions
(specifically, the Stanford Coronary Risk Intervention Pro-
ject).**® The clinical impact of this effect size for the primary
outcome variables is difficult to determine, since the Fram-
ingham global risk score does not translate into change in
cardiovascular disease.

An intention-to-treat approach was used for all participants
in the primary and secondary prevention groups, and all miss-
ing data were imputed, as recommended for intention-to-treat
analyses.*>** Outcome data not collected at year 1 because of
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loss to follow-up were estimated by a multiple-imputation
method based on valid responses to the 5 covariates. The co-
variates for statistical adjustment were selected because of
their associations with the outcome variables, as reported in
the literature.>*>*® These covariates were age, sex, education
level (5-category ordinal scale), income (7-category ordinal
scale) and total score on the 36-item short-form health
survey.”® Missing data for the covariates were estimated as the
mode for ordinal variables and the mean for interval variables.

Analyses of data for the 2 prevention groups were con-
ducted separately. Group differences in 1-year scores for all
outcome variables were analyzed using the general linear
model procedure to produce means, confidence intervals,
analysis of variance F scores and significance tests, except for
change in smoking status. For change in smoking status, we
used McNemar’s test. The analyses of variance were repeated
with adjustment for the covariates.

Results

We received a total of 2326 expressions of interest from po-
tential participants, of whom 611 (26%) met the 3 eligibility
criteria (Figure 1). A total of 1713 individuals did not meet all
of the entry criteria, and 2 callers decided not to participate af-
ter the study was described.

The primary prevention group consisted of 315 partici-
pants who were randomly assigned to the intervention (157)
and control (158) groups. One-year outcome data were ob-
tained for 278 participants. Data for a total of 37 participants
(20 in the intervention group and 17 controls) were not avail-
able either through medical records or through contact with
the patients because of no response, relocation, refusal or
death. In the secondary prevention group, 296 participants
were randomly assigned to the intervention (153) and control
(143) groups. One-year outcome data were obtained for 254
of these participants. Data for 42 patients (15 in the interven-
tion group and 27 controls) was not obtained for similar rea-
sons as outlined for the primary prevention group.

For the primary prevention group, the baseline character-
istics were similar between groups (Table 1), except the
global risk score was 12.55 for the intervention group and
11.06 for the control group. The mean global risk score de-
creased between baseline and year 1 by 3.07 points for partici-
pants in the intervention group and by 1.10 points for those in
the control group (F=9.84, p=0.002) (Table 2).

For the secondary prevention group, the baseline charac-
teristics were similar between the intervention and control
groups. Between baseline and year 1, the mean Framingham
global risk score decreased by 0.42 points for participants in
the intervention group and increased by 0.24 points for those
in the control group (F=o0.13, p=0.71) (Table 2).

For the primary prevention group, with adjustment for co-
variates, significant group differences (in the expected direc-
tion) were found for the Framingham global risk score, total
cholesterol, systolic blood pressure, nutrition level and health
confidence (Table 3).

For the secondary prevention group, the changes in out-
come measures for the intervention and control groups were
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not statistically significant either before or after adjustment
for covariates (Table 3).

Many of the patients were followed in the same practice,
so there was a potential for bias through contamination. The
data were therefore checked for contamination by rerunning
the analyses after removal of all participants (intervention or
control) who shared a physician (51 in the primary prevention
group and 48 in the secondary prevention group). The change
in point estimates was less than 5%, and all of the statistical
associations remained unchanged. Because change in smok-
ing status was measured in terms of whether the participant
had quit at the start of the intervention and maintained non-
smoking status until the 1-year follow-up,'*** there were vir-
tually no quitters (Table 3); therefore, the analyses for the pri-
mary and secondary prevention groups were repeated using
the 6-month smoking cessation measurement; no statistically
significant differences were found for any of the smoking
analyses.

To examine potential mechanisms of outcome change,
we analyzed differences between the intervention and con-
trol groups in terms of the self-reported number of medica-
tions prescribed for lipid control, hypertension, heart dis-
ease and diabetes between baseline and year 1. There were no

statistically significant differences in the reported numbers
(data not shown).

No differences in key outcomes were found between drop-
outs and nondropouts in the primary and secondary preven-
tion groups. Furthermore, a sensitivity analysis in which the
dropouts were ignored replicated the main results.

Interpretation

This study was an interdisciplinary collaborative research
project involving a provincial health region and a university,
in which a therapeutic lifestyle intervention, consisting of a
report card combined with Telehealth counselling (averaging
30 minutes twice per year), was developed and tested. This
frequency and intensity of counselling was lower than that of
most cardiovascular disease prevention programs; for exam-
ple, the Stanford Coronary Risk Intervention Project® used a
risk reduction intervention averaging 23.1 visits during the 4
years of the trial. Analyses of baseline and 1-year data showed
a statistically significant reduction in global cardiovascular
risk score for the intervention group, relative to the control
group, within the primary prevention group. This association
remained statistically significant after adjustment for age,

Assessed for eligibility
n=2326

Excluded n= 1715
« Did not meet inclusion criteria n= 1713
« Refused to participate n=2

Enrolled; cardiovascular risk profile assessed
n=611

Primary
prevention group
n=315

|

Secondary
prevention group
n=29%

!

Intervention group

Control group

n= 157 n= 158
Lost to Lost to
follow-up follow-up
n=20 n=17

Intervention group

Control group

n=153 n=143
Lost to — Lost to
follow-up follow-up
n=15 n=27
Y

Completed trial

n=137 n= 141
Included in analysis*® Included in analysis*®
n=157 n=158

Completed trial

Completed trial

n=138 n=116
Included in analysis* Included in analysis*
n=153 n=143

Completed trial

Figure 1: Flow of patients through the trial. R = randomization. *Data were imputed for the patients lost to follow-up.
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sex, education, income and total score on the 36-item short-
form health survey. Statistically significant improvements
were also found for total cholesterol and systolic blood pres-
sure, before and after adjustment for covariates. In addition,
nutrition level and health confidence showed statistically sig-
nificant increases. No support was found for the efficacy of
the intervention for the secondary prevention group.

The findings of this study support previous research dem-
onstrating the efficacy of interventions that have applied evi-
dence-based recommendations for reduction of multiple
cardiovascular risk factors, including smoking cessation,
physical activity, weight management, nutrition and stress
management in combination with monitoring of treatment
programs.“®**° Our study has shown that the intervention af-
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fected global risk of cardiovascular disease (lowering systolic
blood pressure and total cholesterol) and lifestyle factors (im-
proving nutrition level and lowering stress), but we were un-
able to examine coronary events over a longer period. The re-
sults support a positive effect only for primary prevention of
cardiovascular disease and are consistent with very weak find-
ings reported for a similar intervention and outcome measures
in a study of secondary prevention of cardiovascular disease.*
One question that arises is whether the significant im-
provement in the Framingham global risk score was the result
of better medical treatment or behavioural changes on the part
of the individual through improvement in self-care practices.
It might be speculated that both the individual and the physi-
cian play a role, as theorized in the expert patient model.® Low-

Table 1: Descriptive statistics and baseline comparison of outcome variables and covariates

Primary prevention group Secondary prevention group

Intervention Control Intervention Control

Variable n=157 n=158 n=153 n=143
Framingham global risk score, mean (SD) 12.5 (5.9) 11.0 (6.0) 7.2 (6.2) 7.9 (5.7)
Total cholesterol, mmol/L, mean (SD) 5.8 (1.3) 5.6 (1.2) 4.7 (1.1) 4.8
High-density lipoprotein cholesterol,
mmol/L, mean (SD) 1.3 (0.3) 1.3 (0.3) 1.3 (0.4) 1.2 (0.3)
Glucose, mmol/L, mean (SD) 8.3 (2.6) 8.1 (2.3) 7.8 (2.1) 8.6 (2.8)
Systolic blood pressure, mm Hg, mean (SD) 139.0 (15.2) 136.1 (14.3) 130.6 (17.5) 131.9 (17.3)
Smokers, no. (%) 22 (14.0) 20 (15.6) 17 (11.1) 17 (11.9)
Physical activity, no. (%)

4-6 times/wk (> 40 min) 7 (23.6) 39 (24.7) 4 (35.3) 55 (38.5)

3-4 times/wk (21-40 min) 0 (31.8) 32 (20.3) 5 (29.4) 38 (26.6)

2-3 times/wk (11-20 min) 5 (15.9) 32 (20.3) 3 (15.0) 10 (7.0)

< 2 times/wk (< 10 min) 5 (28.7) 55 (34.8) 1 (20.3) 40 (28.0)
Body mass index, kg/m?, mean (SD) 31.8 (6.9) 33.2 (7.6) 29.0 (5.2) 30.1 (5.9)
Waist circumference, cm, mean (SD) 105.7 (17.2) 108.1 (17.7) 99.3 (14.6) 102.4 (15.5)
Nutrition,* no. (%)

All 4 categories 11 (7.0) 8 (5.1) 8 (5.2) 7 (4.9)

3 categories 35 (22.3) 49 (31.0) 42 (27.5) 35 (24.5)

2 categories 48 (30.6) 65 (41.1) 52 (34.0) 52 (36.4)

0 or 1 category 63 (40.1) 36 (22.8) 1 (33.3) 49 (34.3)
Perceived stress,t mean (SD) 5.2 (2.6) 5.1 (2.6) 5.1 (2.3) 4.3 (2.5)
Health confidence, no. (%)

Poor (10.2) 11 (7.0) 6 (3.9 10 (7.0)

Fair 5 (35.0) 62 (39.2) 42 (27.5) 40 (28.0)

Good (45.2) 73 (46.2) 79 (51.6) 65 (45.5)

Excellent 15 (9.6) 12 (7.6) 26 (17.0) 28 (19.6)
Age, yr, mean (SD) 55.8 (5.5) 55.1 (5.2) 56.6 (5.1) 57.2 (5.0)
Sex, no. (%) of men 1 (45.2) 60 (38.0) 101 (66.0) 103 (72.0)
Marital status, no. (%)

Married or common law 103 (65.6) 108 (68.4) 122 (79.7) 107 (74.8)

Single, widowed, divorced or separated 54 (34.4) 50 (31.6) 31 (20.3) 36 (25.2)

Note: SD = standard deviation.
*With reference to categories specified in the Canada’s Food Guide to Healthy Eating.”
TStress was measured on a scale from 1 to 10, with higher scores indicating greater perceived stress.
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ering total cholesterol and systolic blood pressure in the inter-
vention group may indicate closure of the care gap, since risk
factors for cardiovascular disease tend to be more effectively
controlled by means of prescription therapy than by changes
in lifestyle.**** Significant improvement in nutrition level and
health confidence in the intervention group suggests that
some individual behavioural and/or psychosocial change took
place, which is consistent with studies that aimed for reduc-
tion in multiple risk factors.*® Finally, it is possible that the
lack of change for the secondary prevention group related to a
floor effect, as indicated by the low baseline global risk scores.
This may be indicative of a smaller treatment gap for these
participants, many of whom were receiving concurrent cardio-

vascular disease assessment and therapy and/or cardiac reha-
bilitation based on clinical guidelines.

There were limitations to this research. First, the sample
sizes were only large enough to detect effect sizes of approxi-
mately o0.35. For the secondary prevention group, the bounds
of the 95% confidence intervals on the difference between
groups excluded values that might be considered clinically
important. Second, participants in the control (and interven-
tion) groups and their doctors received reminders to provide
annual results of blood work, which might have affected their
outcomes through increased monitoring of their risk factors.
Third, some of the lifestyle measures we used are crude, and
we may not have captured all lifestyle changes. Fourth, use of

Table 2: Changes in Framingham risk score between baseline and year 1

Framingham risk score (95% Cl)

Group Baseline Year 1 Absolute difference % change F value, p value
Primary prevention F=9.84, p=0.002
Intervention 12.55 (11.56 to 13.54)  9.48 (8.64 to 10.32)  -3.07 (-3.94 to -2.20) 24.5
Control 11.06 (10.11 to 12.01)  9.96 (9.10to 10.82)  -1.10 (-1.97 to -0.23) 9.9
Secondary prevention F=0.13, p=0.71
Intervention 7.17 (6.18 to 8.16) 6.75 (5.88 to 7.62) -0.42 (-1.12 to 0.28) 5.9
Control 7.87 (6.92 to 8.82) 8.11 (7.25 to 8.97) 0.24 (-0.48 to 0.96) 3.0

Note: Cl = confidence interval.

Table 3: Change in outcome variables between baseline and year 1, with adjustment for age, sex, education, income and

36-item short form health survey?

Absolute difference (95% Cl)

Primary prevention group

Secondary prevention group

Intervention

Variable n=157

Control
n=143

Intervention
n=153

Control
n=158

Framingham outcomes
Framingham global risk score -3.10 (-3.98 to -2.22)
Total cholesterol, mmol/L -0.41 (-0.59 to -0.23)

High-density lipoprotein
cholesterol, mmol/L 0.04 (0.01 to 0.07)
-0.37 (-0.85 to 0.11)
-7.49 (-9.97 to -5.01)

No. who quit smoking for 1 yr 0

Glucose, mmol/L
Systolic blood pressure, mm Hg

Lifestyle outcomes

0.17 (-0.06 to 0.40)
-0.47 (-0.75 to -0.14)
-2.81 (-3.91 to -1.71)
0.30 (0.13 to 0.47)
-0.35 (-0.72 to 0.02)
0.20 (0.09 to 0.31)

Physical activity*

Body mass index, kg/m?
Waist circumference, cm
Nutrition level*
Perceived stresst

Health confidence®

-1.30 (-2.18 to -0.42)%
-0.14 (-0.32 to 0.04)S

0.03 (0.00 to 0.06)
0.01 (-0.41 to 0.43)
-3.58 (-6.08 to -1.08)§

-0.22 (-0.60 to 0.16)
0.04 (-0.07 to 0.15)§

-0.40 (-1.30 to 0.50)
-0.10 (-0.23 to 0.03)

-0.28 (-1.17 to 0.61)
-0.08 (-0.22 to 0.06)

0.01 (-0.02 to 0.04)
-0.10 (-1.03 to 0.83)
-5.64 (-8.44 to -2.84)

-0..02 (-0.06 to 0.02)
-0.33 (-1.20 to 0.54)
-1.98 (-5.00 to 1.04)

1 0 0
0.16 (-0.08 to 0.40) 0.13 (-0.11 to 0.37) 0.23 (-0.03 to 0.49)
-0.33 (-0.61 to -0.05) -0.09 (-0.36 to 0.18) -0.03 (-0.32 to 0.26)
-2.31 (-3.41 to -1.21) -0.18 (-1.19 to 0.83) -1.23 (-2.33 to -0.13)
-0.05 (-0.22 to 0.12)F 0.10 (-0.09 to 0.29) 0.13 (-0.06 to 0.32)

-0.34 (-0.69 to 0.01)
0.04 (-0.08 to 0.16)

-0.52 (0.90 to -0.14)
0.19 (0.06 to 0.32)

Note: Cl = confidence interval.

*The ordinal measures physical activity, nutrition level and health confidence were treated as continuous variables.
TStress was measured on a scale from 1 to 10, with higher scores indicating greater perceived stress.

Fp < 0.01.
§p < 0.05.
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the Framingham score for the secondary prevention group is
controversial, since it was originally developed for primary
prevention. Fifth, it is possible that the 2 lifestyle counsellors
used in this study are not representative of all professionals
certified by the American College of Sports Medicine. Sixth
some measures were self-reported or involved measurement
by the participant (e.g., body mass index and waist circumfer-
ence), which may have resulted in some degree of measure-
ment error. Finally, we were unable to examine whether the
intervention was efficacious for different ethnic groups be-
cause of the cost of translation, and our sample may therefore
not be fully representative.

The findings of this study suggest that self-care ap-
proaches to reduction of cardiovascular disease risk can work
when integrated with the primary health care system. There
may also be potential for innovative health promotion strate-
gies that use methods for self-monitoring of risk levels and
guidelines for reaching individualized targets. Furthermore,
expansion of health policies and programs that encourage in-
dividuals to prevent cardiovascular disease by changing and
sustaining more healthy lifestyles is recommended.

In conclusion, this study provides evidence for the efficacy
of an easily administered health report card and Telehealth
counselling intervention for primary prevention of cardiovas-
cular disease. Future research is needed to elucidate the
mechanisms of reducing risk and to develop and test the effi-
cacy and effectiveness of similar interventions.
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