
Cardiovascular disease, which includes
heart disease and stroke, is the second
leading cause of death in Canada and is

associated with disability, low quality of life
and high economic costs.1 Although much pre-
vious research has focused on the contribution
of individual health behaviours and factors to
the risk of cardiovascular disease, there has
been little focus on comprehensively examining
the cardiovascular health of the population. 

In 2010, the American Heart Association intro-
duced a definition of ideal cardiovascular health
based on 7 health factors and behaviours (smok-

ing, body mass index [BMI], diet, physical activ-
ity, and blood pressure, glucose and cholesterol
levels).2 Criteria were established to define ideal
levels of each health factor or behaviour. The
American Heart Association set a goal of improv-
ing the cardiovascular health of Americans by
20% by 2020. Studies have shown that meeting
6–7 metrics of ideal cardiovascular health is asso-
ciated with an 89% lower incidence of cardiovas-
cular disease,3 76% reduction in stroke incidence,4

70% reduction in ischemic heart disease mortal-
ity5 and 51% lower incidence of cancer6 compared
with meeting 0 or 1 of the ideal metrics.

The CANHEART health index: a tool for monitoring the
cardiovascular health of the Canadian population

Laura C. Maclagan MSc, Jungwee Park PhD, Claudia Sanmartin PhD, Karan R. Mathur HBSc, Doug Roth MBA,
Douglas G. Manuel MD MSc, Andrea Gershon MD MSc, Gillian L. Booth MD MSc, Sacha Bhatia MD MBA,
Clare L. Atzema MD MSc, Jack V. Tu MD PhD

Competing interests: None
declared.

This article has been peer
reviewed.

Correspondence to: 
Jack Tu, tu@ices.on.ca

CMAJ 2013. DOI:10.1503
/cmaj.131358

ResearchCMAJ

Background: To comprehensively examine the
cardiovascular health of Canadians, we devel-
oped the Cardiovascular Health in Ambulatory
Care Research Team (CANHEART) health index.
We analyzed trends in health behaviours and
factors to monitor the cardiovascular health of
the Canadian population.

Methods: We used data from the Canadian
Community Health Survey (2003–2011
[excluding 2005]; response rates 70%–81%)
to examine trends in the prevalence of 6
cardio vascular health factors and behaviours
(smoking, physical activity, fruit and veg-
etable consumption, overweight/obesity, dia-
betes and hypertension) among Canadian
adults aged 20 or older. We defined ideal cri-
teria for each of the 6 health metrics. The
number of ideal metrics was summed to 
create the CANHEART health index; values
range from 0 (worst) to 6 (best or ideal). A
separate CANHEART index was developed for
youth age 12–19 years; this index included 
4 health factors and behaviours (smoking,
physical activity, fruit and vegetable con-
sumption and overweight/obesity). We deter-
mined the prevalence of ideal cardiovascular
health and the mean CANHEART health index
score, stratified by age, sex and province.

Results: During the study period, physical activ-
ity and fruit and vegetable consumption
increased and smoking decreased among
Canadian adults. The prevalence of over-
weight/obes ity, hypertension and diabetes
increased. In 2009–2010, 9.4% of Canadian
adults were in ideal cardiovascular health,
53.3% were in intermediate health (4–5
healthy factors or behaviours), and 37.3% were
in poor cardiovascular health (0–3 healthy fac-
tors or behaviours). Twice as many women as
men were in ideal cardiovascular health (12.8%
vs. 6.1%). Among youth, the prevalence of
smoking decreased and the prevalence of over-
weight/obesity increased. In 2009–2010, 16.6%
of Canadian youth were in ideal cardiovascular
health, 33.7% were in intermediate health 
(3 healthy factors or behaviours), and 49.7%
were in poor cardiovascular health (0–2
healthy factors or behaviours). 

Interpretation: Fewer than 1 in 10 Canadian
adults and 1 in 5 Canadian youth were in ideal
cardiovascular health from 2003 to 2011.
Intensive health promotion activities are
needed to meet the Heart and Stroke Founda-
tion of Canada’s goal of improving the cardio-
vascular health of Canadians by 10% by 2020
as measured by the CANHEART health index.
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We worked with the Heart and Stroke Foun-
dation of Canada to measure trends in the preva-
lence of health behaviours and factors in the
Canadian population and to develop a definition
of ideal cardiovascular health. We developed the
Cardiovascular Health in Ambulatory Care
Research Team (CANHEART) health index as
an exploratory approach to measure cardiovascu-

lar health. We examined the temporal and spatial
trends in cardiovascular health factors and
behaviours by age, sex and province.

Methods

This study was part of the CANHEART research
initiative (www.canheart.ca), which is aimed at
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Table 1: De�nition of ideal cardiovascular health among Canadian adults* and youth† 

Metric Ideal cardiovascular health  

Smoking  

Adults Nonsmoker or former daily or occasional smoker who quit more than  
12 months ago 

Youth Never tried smoking or never smoked a whole cigarette 

Overweight/obesity  

Adults BMI < 25‡ 

Youth  Age- and sex-speci�c BMI cut-points8; < 25 for youth aged 18–19 yr 

Leisure physical activity  

Adults  ≥ 1.5 kcal/kg/d (equivalent to ≥ 30 min of walking per d) 

Youth  ≥ 3.0 kcal/kg/d (equivalent to ≥ 60 min of walking or 20 min of running or 
jogging per d) 

Fruit and vegetable consumption 

Adults Fruit and vegetables consumed ≥ 5 times per d 

Youth Fruit and vegetables consumed ≥ 5 times per d 

Hypertension  

Adults Self-reported hypertension diagnosed by a health care professional 

Diabetes  

Adults Self-reported diabetes diagnosed by a health care professional 

Note: BMI = body mass index. 
*Aged 20 years and older. 
†Aged 12–19 years. 
‡People using the index in Asian populations (e.g., Chinese, South Asian) should consider using a BMI cut-off of < 23 for ideal 
body weight, as recommended by the World Health Organization.9 

 
Table 2: Prevalence estimates of ideal, intermediate and poor cardiovascular health based on data from 
the Canadian Community Health Survey, 2009–2010 

 Prevalence, % (95% CI) 
CANHEART health 
index score, mean 

(95% CI) Group Poor health*  
Intermediate 

health† Ideal health‡ 

Adults (> 20 yr)    

Overall 37.3 (36.8–37.8) 53.3 (52.7–53.8) 9.4   (9.1–9.8) 3.87 (3.86–3.89) 

Men 42.0 (41.2–42.8) 51.9 (51.1–52.7) 6.1   (5.7–6.5) 3.71 (3.69–3.73) 

Women 32.6 (31.9–33.3) 54.6 (53.9–55.3) 12.8 (12.3–13.3) 4.04 (4.02–4.06) 

Youth (12–19 yr)    

Overall 49.7 (48.4–51.0) 33.7 (32.4–34.9) 16.6 (15.6–17.6) 2.49 (2.47–2.52) 

Boys 49.9 (48.1–51.6) 34.0 (32.3–35.8) 16.1 (14.7–17.5) 2.48 (2.45–2.52) 

Girls 49.6 (47.7–51.5) 33.3 (31.6–35.1) 17.1 (15.7–18.4) 2.51 (2.47–2.54) 

Note: CI = con!dence interval. 
*Presence of 0–3 ideal health factors or behaviours among adults and 0–2 ideal health factors or behaviours among youth. 
†Presence of 4–5 ideal health factors or behaviours among adults and 3 ideal health factors or behaviours among youth.  
‡Presence of all ideal health factors and behaviours (6 among adults; 4 among youth). 

 



measuring and improving the cardiovascular health
and quality of ambulatory cardiovascular care in
Canada. Ethics approval for this study was obtained
from Sunnybrook Health Sciences Centre.

Data sources and study population
We used data from the Canadian Community
Health Survey (CCHS), a cross-sectional tele-
phone survey of self-reported health status,
determinants and health service use of Canadians
aged 12 and older. We included CCHS cycles 1.1
(2001), 2.1 (2003), 3.1 (2005), 4.1 (2007–2008),
2009–2010 and 2011. The CCHS uses a com-
plex multistage cluster-sampling design to pro-
vide reliable estimates at the health region and
provincial levels and covers 98% of the Cana-
dian population.7

In this study, we calculated the CANHEART
adult health index score for adults aged 20 and
older. Youth aged 12–19 years were included in a
separate CANHEART youth health index. We
excluded pregnant women and children aged less
than 12 years. We excluded 2 cycles of CCHS
from the calculation of the CANHEART health
index because the index requires the availability
of all relevant health behaviour and factors (these
cycles were retained for other analyses): the
2001 cycle lacked specific information about
smoking cessation, and the 2005 cycle lacked
information about fruit and vegetable consump-
tion for all provinces. We chose the CCHS as the
primary data source for the analysis of health
behaviours and factors because of continuous
data collection (allows analysis of historical and
future trends) and the large sample size (allows
calculation of the index at the health region and
provincial levels).

Study variables
The criteria used to define ideal cardiovascular
health in adults and youth are shown in Table 1.
The definition of ideal cardiovascular health that
we developed in this study was a modified ver-
sion of the American Heart Association’s defini-
tion of ideal cardiovascular health.2 Our defini-
tion takes the type of data available in Canada
from the CCHS into consideration. Fruit and
vegetable intake was based on the average num-
ber of times fruits and vegetables were con-
sumed per day (including fruit juice, fruits, green
salad, carrots, other vegetables; we excluded
potatoes because of the fried and high-fat nature
of some potato-based foods). We chose physical
activity thresholds that aligned as closely as pos-
sible with the Canadian Physical Activity Guide-
lines.10 Body mass index was calculated using
self-reported height and weight. Respondents
self-reported hypertension and diabetes diag-

nosed by a health care professional. Information
about cholesterol level was not available in the
CCHS. We used age- and sex-specific BMI cut-
offs from the International Obesity Task Force to
define overweight/obesity among youth aged
12–17 years.8 We did not include hypertension
and diabetes in the youth CANHEART health
index because of the low prevalence of these
conditions in this group.

CANHEART health index
We assigned the presence of each ideal health
behaviour or factor a value of 1 for an ideal state
and 0 for a nonideal state. These values were
summed to create the CANHEART health index
score; scores ranged from 0 (worst) to 6 (best)
among adults and 0 (worst) to 4 (best) among
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Figure 1: Trends in health factors and behaviours among Canadian adults aged 20
years and older. The beta (β) coefficients can be interpreted as the annual percent-
age change in each factor. Dashed lines indicate the regression line. Source: Cana-
dian Community Health Survey 2001–2011.



youth. The cardiovascular health categories
(Table 2) were chosen based on the prevalence of
heart disease among individuals with each CAN-
HEART score relative to the population average;
scores with an above average prevalence of heart
disease were categorized as poor cardiovascular
health, and scores with a below average preva-
lence were categorized as intermediate and ideal
cardiovascular health.

Statistical analysis
The prevalence of each health behaviour or factor
in adults and youth was calculated by sex and
year to examine temporal trends. We used simple
linear regression models to assess trends in health
behaviours and factors. We calculated beta coeffi-
cients and p values for trends in each health
behaviour or factor. We calculated the preva lence
of CANHEART health index scores and 

categories (ideal, intermediate or poor) and the
mean CANHEART health index score among
adults and youth by sex, year and province. The
prevalence of heart disease was calculated for
individuals with each CANHEART health index
score. We weighted the data using Statistics
Canada’s survey weights to generate estimates
that were representative of the Canadian popula-
tion. We calculated 95% confidence intervals
(CIs) using bootstrapping methods.

Results

Study population
In the calculation of the CANHEART health
index, we analyzed data for 464 883 CCHS
respondents (cycles for 2003–2011, excluding
2005). The survey response rates (% of house-
holds selected for the survey for which an indi-
vidual responded) ranged from 70% to 81%.
Data for 728 657 respondents were included in
the calculation of trends (fewer were included
for the calculation of smoking and fruit and
vegetable consumption trends because of data
availability).

Trends in health factors and behaviours
Among Canadian adults, we found significant
increasing trends for the prevalence of over-
weight/obesity, hypertension and diabetes,
which increased at rates of 0.41%, 0.46% and
0.23% per year, respectively (Figure 1). There
were significantly increasing trends for the
prevalence of fruit and vegetable consumption
(≥ 5 times per day) and physical activity (about
0.5% per yr); the prevalence of smoking
decreased at about the same rate. Among youth,
the prevalence of smoking decreased signifi-
cantly at more than 1% per year (Figure 2). The
prevalence of obesity/overweight increased at a
rate of 0.23% per year; there were also increas-
ing trends for physical activity and fruit and
vegetable consumption; however, these results
were not significant.

Trends in cardiovascular health
The prevalence of ideal cardiovascular health
among Canadian adults remained stable during
the study period (2003: 8.3% [95% CI 8.0%–
8.6%]; 2011: 8.8% [95% CI 8.3%–9.2%]). The
mean adult CANHEART score was stable over
this period (2003: 3.86 [95% CI 3.85–3.87];
2011: 3.86 [95% CI 3.84–3.88]) (Appendix 1,
available at www.cmaj .ca /lookup/suppl/doi:10
.1503 /cmaj .131358/-/DC1). 

Among youth, the prevalence of ideal cardio-
vascular health increased significantly from
13.1% in 2003 (95% CI 12.4%–13.9%) to 15.6%
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in 2011 (95% CI 14.2%–17.0%). A significant
increase was also observed for the mean CAN-
HEART score in this age group (2003: 2.39 [95%
CI 2.37–2.41]; 2011: 2.49 [95% CI 2.46–2.53])
(Appendix 1).

Prevalence of ideal cardiovascular health
In 2009–2010, 9.4% (95% CI 9.1%–9.8%) of
Canadian adults age 20 and older were in ideal
cardiovascular health (Table 2). More than one-
third of Canadian adults (37.3% [95% CI
36.8%–37.8%]) were in poor cardiovascular
health (0–3 ideal health factors or behaviours).
Twice as many women (12.8% [95% CI 12.3%–
13.3%]) as men (6.1% [95% CI 5.7%–6.5%])
were in ideal cardiovascular health. Women had
a significantly higher mean CANHEART score
and lower prevalence of poor cardiovascular
health compared with men. In total, 16.6% of
youth were in ideal cardiovascular health (95%
CI 15.6%–17.6%); however, almost half were in
poor cardiovascular health (49.7% [95% CI
48.4%–51.0%]). The proportion of youth in
ideal, intermediate or poor cardiovascular health
did not differ significantly by sex.

The prevalence of ideal cardiovascular health
generally decreased with age among both men
and women (Figure 3). The prevalence of ideal
cardiovascular health was similar among men
and women for the oldest and youngest age
groups. The largest differences were observed in
middle age: women aged 40–49 years had a 
3 times greater prevalence of ideal cardiovascu-
lar health compared with men of the same age
(15.3% [95% CI 13.8%–16.8%] v. 4.8% [95%
CI 3.9%–5.6%]).

The mean CANHEART score generally
decreased from Western to Eastern provinces,
from a high of 4.1 (95% CI 4.1–4.1) in British
Columbia to a low of 3.5 (95% CI 3.4–3.5) in
Newfoundland and Labrador (Figure 4). Ideal
and intermediate cardiovascular health showed a
similar pattern. The prevalence of poor cardio-
vascular health was lowest in British Columbia
(30.1% [95% CI 28.8%–31.5%]) and highest in
Newfoundland and Labrador (51.7% [95% CI
49.4%–54.0%]).

Prevalence of heart disease
Adults in ideal cardiovascular health had a 16
times lower prevalence of heart disease compared
with individuals with the worst cardiovascular
health (score of 6: 1.6% [95% CI 1.2%–1.9%];
score of 0: 25.2% [95% CI 18.1%–32.3%]) (Fig-
ure 5). An increasing CANHEART score was
correlated with a decreasing prevalence of heart
disease (R2 = 0.89, p < 0.001). Similar associa-
tions were found among men and women.

Interpretation

In this large Canadian population-based study,
we found mixed trends in the prevalence of
health factors and behaviours during the study
period. Encouraging trends were found: among
adults the prevalence of smoking decreased and
the prevalence of fruit and vegetable consump-
tion and physical activity increased, and the
prevalence of smoking decreased among youth.
However, the rising prevalence of overweight/
obesity among adults and youth and hyperten-
sion and diabetes among adults are cause for
concern. Canadian population-based studies
using other data sources have found similar
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increases in the prevalence of obesity,11 hyper-
tension12 and diabetes.13 The trends in risk fac-
tors and associated CANHEART health index
scores should be closely monitored over time
because these factors are associated with the
development of many chronic diseases.14

From 2003 to 2011, the prevalence of ideal
cardiovascular health and the mean CANHEART
score were stable among adults and increased
moderately among youth. However, decreasing
trends in hospital admissions and death due to
acute myocardial infarction, stroke and conges-
tive heart failure during a similar period have pre-
viously been observed among Canadian adults.15

These trends may be primarily because of better
treatment of risk factors (e.g., cholesterol, dia-
betes, hypertension) and other advances in med-
ical treatment as opposed to decreasing levels of
risk factors. Also, the relative importance of each
health behaviour and factor in the index on
cardio vascular risk may not be equal (e.g., smok-
ing v. fruit and vegetable intake). We elected to
keep the index simple and easy to understand by
weighting each factor equally, but additional
studies should be conducted to determine
whether variable weighting of each factor might
improve the index; additional studies are also
needed to validate the ability of the index to
prospectively predict cardiovascular events.

In our study, Canadian women were in better
cardiovascular health than men. Men had poorer
health behaviours than women, except for physi-
cal activity, which was higher among men, and

hypertension, which was similar between the
sexes. There were fewer sex-related differences
among youth. These findings corroborate evi-
dence from other studies examining sex differ-
ences in cardiovascular risk factors,1,16 which may
be attributed to both biologic and behavioural
factors.17 Some studies have identified caregiving
and family commitments as barriers to physical
activity among women.18 The prevalence of ideal
cardiovascular health declined with age. Weight
gain19 and the increasing prevalence of hyperten-
sion20 and diabetes13 with age have been noted by
other studies and are likely to contribute to this
relation. The slight increase in the prevalence of
ideal cardiovascular health among men at older
ages may stem from a survivorship effect (men in
better cardiovascular health tend to survive to
older ages). We found a strong gradient of
increasing cardiovascular health from the Eastern
to Western provinces. Similar patterns have been
observed for ischemic heart disease and cardio-
vascular disease mortality.21 Interprovincial differ-
ences that may contribute to this gradient include
age, socioeconomic factors (e.g., education,
income, employment status), the ethnic makeup
of populations and community characteristics
(e.g., availability of rec reational facilities and
healthy foods).

We found that fewer than 1 in 10 adults and 
1 in 5 youth met the criteria for ideal cardiovas-
cular health. To improve the cardiovascular
health of Canadians, the Heart and Stroke Foun-
dation of Canada recently developed 2 goals:
improve the cardiovascular health of Canadians
by 10% by 2020 (compared with baseline years
2009–2010) as measured with the CANHEART
health index, and reduce cardiovascular mortal-
ity rates in Canada by 25% by 2020. To achieve
these goals, the Canadian Heart and Stroke
Foundation will develop health promotion
strategies aimed at improving population levels
of the health behaviours and factors that make
up the CANHEART health index. However,
changing health behaviours and factors at a
societal level is difficult and will require a con-
certed multipronged approach.

Limitations
Our study has some limitations that should be
considered. All CCHS survey data was self-
reported; however, we do not believe this to be a
major limitation because previous validation
work has shown self-reported hypertension and
diabetes in the CCHS to have good agreement
with validated case definitions derived by use of
administrative data.22 In addition, self-reported
smoking status shows strong agreement with uri-
nary cotinine concentration.23 Because we did not

Research

6 CMAJ

0

5

10

15

20

25

30

35

0 1 2 3 4 5 6

P
re

v
a
le

n
ce

 ,%

CANHEART health index score

Poor Intermediate Ideal

Population average = 5.2%

Figure 5: Weighted prevalence of heart disease among adults age 20 and older
by CANHEART health index score.  Error bars indicate 95% confidence intervals.
Among adults, ideal cardiovascular health is defined as the presence of all 6
ideal health factors and behaviours (smoking status, overweight/obesity, physi-
cal activity, fruit and vegetable consumption, hypertension, diabetes); interme-
diate cardiovascular health is defined as 4–5 ideal health factors or behaviours;
and poor cardiovascular health is defined as the presence of 0–3 ideal health
factors or behaviours. Source: Canadian Community Health Survey 2009–2010.



have access to detailed clinical and anthropomet-
ric measurements (e.g., blood pressure, glucose,
cholesterol levels) or measured height or weight,
we were unable to include these in our definition
of ideal cardiovascular health. Data from the
Canadian Health Measures Survey (2007–2009)
indicates that 41% of Canadians aged 20–79
years had total cholesterol levels of 5.2 mmol/L
or higher, suggesting that our study may have
overestimated the number of Canadians in ideal
cardiovascular health.24 Information on important
dietary factors (e.g., sodium, fats, whole grains,
fish) and total caloric intake were not available in
the CCHS; thus, our dietary measure may not
have been sufficiently detailed to capture the
complete effect of diet on cardiovascular health.
The cross-sectional nature of the survey data pre-
cluded examination of changes in the health
behaviours and health status of individuals over
time, including behavioural changes that may
stem from disease diagnoses.

Conclusion
Our study has shown important trends in health
behaviours and factors related to the develop-
ment of cardiovascular disease in Canadian
adults and youth. Although the levels of physical
activity, fruit and vegetable consumption, and
smoking appear to be improving, worsening lev-
els of obesity, hypertension and diabetes require
further attention. Building on the positive
changes seen for some health behaviours, tar-
geted policy and program interventions are
needed to increase all types of physical activity
and dietary quality, which will improve the car-
diovascular health of Canadians and decrease the
incidence of cardiovascular disease. Fewer than
1 in 10 Canadian adults and 1 in 5 youth were in
ideal cardiovascular health during the study
period; the prevalence of ideal cardiovascular
health has remained stable in adults since 2003
and has shown moderate improvement in youth. 

We anticipate that the CANHEART health
index will be a useful tool for members of the
general public, clinicians, researchers, chronic
disease organizations and decision-makers inter-
ested in monitoring cardiovascular health and
reducing the burden of chronic noncommunic -
able diseases in Canada.
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