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Abstract

Introduction: Of all cardiovascular causes of mortality, coronary heart disease (CHD)
remains the leading cause of death. Our objectives were to establish trends in the
prevalence and incidence of CHD in the province of Quebec, and to determine the
proportion of CHD mortality that had no previous CHD diagnosis.

Methods: Trends in prevalence, incidence and mortality were examined with a
population-based study using the Quebec Integrated Chronic Disease Surveillance
System, which links several health administrative databases. Data are presented using
two case definitions for Quebecers aged 20 years and over: 1) a validated definition, and
2) CHD causes of death codes added to estimate the proportion of deaths that occurred
without any previous CHD diagnosis as a proxy for sudden cardiac death (SCD).

Results: In 2012/2013, the crude prevalence of CHD was 9.4% with the first definition
(593 000 people). Between 2000/2001 and 2012/2013, the age-standardized prevalence
increased by 14%, although it has been decreasing slightly since 2009/2010. Age-
standardized incidence and mortality rates decreased by 46% and 26 % respectively, and
represented a crude rate of 6.9 per 1000 and 5.2% in 2012/2013. The proportion
identified only by CHD mortality, our SCD proxy, was only significant for the incident
cases (0.38 per 1000 in 2009/2010) and declined over the study period.

Conclusion: The prevalence of CHD has tended to decrease in recent years, and
incidence and mortality have been declining in Quebec. Most CHD mortality occurs in
previously diagnosed patients and only a small proportion of incident cases were not
previously identified.
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associated with advances in medical and
surgical treatments (secondary prevention)
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Key findings

e As Quebec is one of the few provinces
in Canada that can link vital statistics
with other health administrative data,
the data can tell us whether people
who died from coronary heart disease
(CHD) had been previously diagnosed.

e Qur results show that most of the
people who died from CHD had been
previously diagnosed with the disease.
Only a small proportion of undiag-
nosed incident cases died from CHD.

e The burden of both diagnosed and
silent CHD in Quebec is decreasing.

e Men had a higher prevalence and
incidence, while mortality rates were
the same for both sexes.

Although coronary heart disease (CHD)
remains the worldwide leading cause of
death, cardiovascular mortality in high-
income countries is declining.!” This down-
ward trend has been extensively studied.>”
In Canada, the proportion associated with the
decrease in cardiovascular risk factors (pri-
mary prevention) was 48%, and the one

was 43%.° However, recent epidemiological
studies have demonstrated that primary
prevention of CHD would be more difficult
to implement because of the increasing
prevalence of risk factors such as hyperten-
sion,”® diabetes® and obesity,'® which could
contribute to an increase in cardiovascular
burden.

Many studies have addressed the public
health burden of CHD death as well as of
out-of-hospital CHD death, a surrogate for
sudden cardiac death (SCD)." These studies
have documented evidence of a significant
decrease in SCD rates.'>'*> However, there is
little information about the burden and trends
of CHD mortality outside of hospitals and
without any previous CHD diagnosis.
A recent study revealed modest improvements
over time in risk factor profiles of patients
without known cardiovascular disease who
presented with a first myocardial infarction.™*
Because ventricular arrhythmias are life-threa-
tening complications of acute myocardial
infarction that are relatively common among
people with no prior history of CHD,"
documenting the incidence of CHD mortality
without prior CHD diagnosis would be useful.
Chugh et al!® ® 29 went further and
mentioned that there exists “a critical need
to learn more about patients who suffer SCD
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in the community, particularly when they do

FIGURE 1 not have previously identified heart disease.”

Case definitions of CHD plus the addition of CHD as cause of death to identify silent cases and
their relationship with primary and secondary prevention

Knowing that both primary and secondary
prevention have greatly improved the trends
in cardiovascular mortality, our first objective

= . was to determine the trends in CHD pre-
Previously silent CHD . i K

valence, incidence and mortality in the

province of Quebec, by sex and age, using a

validated case definition. Our second objec-
tive was to determine the proportion of CHD

| Primary prevention |

Hospital discharge abstract (H) Physician claims (P)

Mortality registry

CHD Procedure Two physician claims

CHD

diagnosis code of CHD L diagnosis of CHD within 1 OR mortality mortality that occurred without any previous
intervention year CHD diagnosis or treatment, a proxy of SCD,
and to establish the trends in this proportion
\ Y J for prevalence, incidence and mortality in the
CHD case definition (1H2P) last decade in Quebec, by sex and age.
Secondary prevention |
Methods

T
CHD case definition with CHD death

(1H2P + CHD death) Data sources

Our data source was the Quebec Inte-
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease. grated Chronic Disease Surveillance System
(QICDSS), developed by the Institut national
de santé publique du Québec.!” Briefly, the
QICDSS was created by linking five health
administrative databases: the health insur-
ance registry, hospital discharges, physician

FIGURE 27 claims, vital statistics and drug databases

Age-standardized® prevalence of diagnosed coronary heart disease, by sex and for all adults > 20 ) . .
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death (= 05 years; not used in this study). The
QICDSS covers the entire Quebec population

(8 million in 2012 in the health insurance

11.0
registry) since 1% January, 1996, and is
100 - = T L updated annually, except for the mortality
0.0 _N database, which is delayed; each fiscal year
F’"’r starts in April. The last year of mortality data
el we used was 2009/2010, while we used
— e 2012/2013 for the other databases.
§ 7.0 P /
5 60 _ - o . L
g /,..—-—-”’f = Coronary heart disease case definitions
=
2 50
=
£ 40 We used two case definitions for adults aged
20 years and over who are eligible for health
3.0 insurance in Quebec: one for those diagnosed
o with CHD and the other that added people
who received a CHD diagnosis only at death.
1.0
0.0 : : : : : : ; ; ; ; ; . People were considered to be diagnosed with
2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/ 2010/ 2011/ 2012/ a CHD if they had received (1) a hospital
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 . . o
e discharge abstract with a principal or second-
——— Both sexes (1H2P) === Both sexes (1H2P + CHD death) —s— Men (1H2P) ry CHD fhagnom's code using Intemaﬂor.lal
- Men (1H2P + CHD death) —e— Women (1H2P) - - Women (1H2P + CHD death) Classification of Diseases (ICD); (2) a hospital

procedure code in any field of coronary

o ] ) ] o ] intervention (coronary artery bypass graft or
Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec. . . R
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease. percutaneous coronary lntervemlon)’ or (3)
2 Age standardization using 2001 Quebec Census data as the standard population. at least two physician claims with a CHD

Health Promotion and Chronic Disease Prevention in Canada
Vol 35, No 10, December 2015 Research, Policy and Practice




t = = —_ —_ —_ —_
S g5 _§ § .8 ,E
= EelgT @7 9% «of
&2 N e NN ® - N m
2 =3l & &= & ©
= 2
=
[=)
e
<] 4]
D c
= =3 = —~ —~ — —
= 7 =9|,.,8 8 _F .8
] < o © 0
- °0 el f 8 g R4 &JF
2] () =
= 0 <° © = <O
= a L L = L
— -]
jx] %)
=
= =
o
wv
=]
-= —_— —_ —_ —_ —_
o~ — [*N) [N © S
2 s a? a¥ o o
E S22 OH O N A R
= =R L L = =
S 2]
=
<]
=
Z @ = @ =~
=
= :8 — ~ = [=))
Q ™M A LN 5
= = Dy D JP g"?
00 e 2 4_ 3
= © n S oW n =
= =8 = = = Q
4 =~ s} 2 e 2
=)
- ES
51 -
- D
o
£ B s = = =
So ¥ 5.2 5 _= =
S N = m N g D ~N oy
28 £x3dz2l:23Rd
Eg = Egoomood:com,\.
s8 B =~ < «< e ()
-0 I}
S
ofN @
N = O
00
NE < @ ® B ©
5 =08 26 ~2 ar
¥ 221325314
-
‘&Q hgoqomoq'\&o
—g ~ L L e Lt
=
<T
& N
-
Wy
- o
RS = R = S M
< 32 o - =) =) m
=25 = = - - i~
= o S = ~ <
t‘ ; — — (o]
]
Y =
==
2> =
EE £ o 0 A e
- —
e85 = - ~ - ©
SE =8 g ~ <+ Qo ©
¢S E = — - =
UE 5 o~ o~ m
[T
C w =
wv
S =
v D
[ IR} Sl- (=} [=] =}
] = S ] e}
- < ~ ~N N —
- oM
= 1<) o O o
) = © o o
"_" [aa] (aa] w
>
[
S
o
@
= = =
- N = N
Y =5 = a5
© = 5] =
o ~ _Qc) ~
wv wv wvi
® E Eaqa E
= = = L =
= =] o O =]
%) = =1 =
g 8 s 8T s
s = 2 o 0=
= ) 7 D N @
= - ESS > ESS
= S = = =
o 2 o [\ [=%
= >
] A NE § W
U
< S 5T g S
N = =20 ' =
5 E Ez 8 8
= o =) a =)
= 7} ] 7]
S S E T =)
£ T I s O T
-
wv
{
)
0
- 5 =
S S =)
=2 Q Q
E (=) D
S =
2 o~ o~

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice

73
(73-73)

68
(68-68)

70

(70-70)

5.97
(5.93-6.00)

9.82

(9.77-9.86)

7.76
(7.73-7.79)

565 135 318 410 246 725

Hospital® or >2 physician claims and
CHD death® (1H2P + CHD death)

CHD death® only

81
(80-82)

70
(69-70)

75

(75-76)

0.03
(0.03-0.03)

0.05
(0.05-0.05)

04

0.
(0.04-0.04)

1585 1390

2975

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.

Abbreviations: CHD, coronary heart disease; Cl, confidence interval.

? Sums can differ due to rounding.

b A hospital discharge abstract with a CHD diagnosis code or a hospital procedure code of coronary intervention.

€ CHD causes of death from mortality records.

diagnosis code within a one-year period. The
use of ICD and procedures codes has been
described elsewhere.'® This first case defini-
tion, with slight modifications in the proce-
dure codes, has been validated by Tu et al.,'
and is used in the surveillance of CHD by the
Canadian Chronic Disease Surveillance System,
a collaborative network of provincial and
territorial surveillance systems supported by
the Public Health Agency of Canada.'® We call
this case definition “1H2P.”

For the second case definition, the mortality
records data were added to 1H2P to include
the number of Quebecers who died of CHD
but who had not been previously identified
in the hospital or physician claims data (see
Figure 1). This “1H2P + CHD death” case
definition was applicable when the initial or
any secondary causes of death corresponded
to the CHD diagnosis codes referenced
above.'® In other words, as the QICDSS links
with the mortality records, CHD as cause of
death is another possible way to identify
cases of people without a diagnosis who died
from CHD.

Statistical analysis

We calculated prevalence, incidence and
mortality of CHD as previously descri-
bed®'#2° with the number of eligible people
in the health insurance registry as the deno-
minator. Prevalent cases remained for the
remainder of the follow-up period, as long
as they were alive at the beginning of the
year studied and had a valid health
insurance card. We calculated prevalence
by dividing the total number of prevalent
cases by the insured population and multi-
plying by 100. To calculate incidence, we
divided the total number of newly diag-
nosed (incident) cases by the insured
population at risk (total number of insured
population minus the prevalent cases at the
beginning of the fiscal year) and multiplied
by 1000. Because a minimum of four years
was necessary to differentiate incident from
prevalent cases, measures were reported
from 2000/2001 even though observation
began in January 1996.

We calculated mortality rates as the number
of deaths from all causes among CHD patients
divided by the number of CHD prevalent
cases and multiplied by 100. To analyze time
trends, we used age-standardized rates and
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FIGURE 2B
Age-standardized prevalence of diagnosed coronary heart disease, by age group, in adults > 20
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death

the 2001 Quebec Census population aged
20 years and over as the standard population.
Relative changes over time and relative
difference between sexes were calculated as

00 previously described’; 95% confidence inter-
_— - R vals (CI) were computed using an inverse
gamma distribution. Given the population-
300 - based nature of the study, many of the Cls
were small and therefore not included in
3 20, graphs. When the CIs do not overlap, the
g difference was considered as statistically signi-
E 2001 ficant, although this test is considered con-
g 150 ] servative. Statistical analyses were performed
oo mm mmmm o8 — using SAS Enterprise Guide version 5.1 (SAS
] Institute Inc., Cary, NC, USA).
0 Results
0.0 T T T T T T T T T T T T
e N NN A revlence
Fiscal year
———> 20 years (1H2P)? ——= > 20 years (1H2P + CHD death)® —e— 20-54 years (1H2P) Trends for TH2P

== 20-54 years (1H2P + CHD death) —=— 55-69 years (1H2P)
—a— > 70 years (1H2P) —-a= > 70 years (IH2P + CHD death)

=@~ 5569 years (1H2P + CHD death) In 2012/2013, more than 593 000 Quebecers

aged 20 years and over were diagnosed with
CHD, which represents a crude prevalence of
9.4% (593 035/6 342 005; 95% CI: 9.3-9.4).
Between 2000/2001 and 2012/2013, the age-
standardized prevalence increased by 14%
among men and women although it has de-
creased slightly since 2009/2010 (Figure 2A).
Over the study period, men had a higher
prevalence than women; in 2012/2013, the

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.
? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 2C
Age-standardized prevalence of diagnosed coronary heart disease, in adults > 20 years, by
sex and age group, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary
heart disease death

450 prevalence in women was 40% lower than in
00 ..x..",tt.'"”m.m""".""m“.",,,,,,,.,,.,.....|. ........ Weoooacens Cyoacocaan - men.
35.0 ..::,:,:u“""".m" Trends for the TH2P + CHD death
- The additional data from the mortality
g .."".. """"" S ¢ registry—those who died of CHD without
%_zsio - e @ having had a previous diagnosis—added
g only a very small proportion of cases
g 200 e B B B B —t— —a— e . (statistically significant only in 2000/2001)
S o= - to those already identified (Figure 2A). This
proportion decreased during the study per-
W e e == == iod, from the age-standardized rate of 0.07 %
5.0 1 (95% CI: 0.06%-0.07%) for the total adult
population in 2000/2001 to 0.04% (95% CI:
0.0 : : ‘ ‘ ‘ : ‘ ‘ ‘ ‘

: : 0 %) i
2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/ 2010/ 2011/ 201/ 0.04%-0.04%) in 2009/2011 (see Table 1A).

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Fiscal year .
Trends for each case definition based on age

—— Both sexes, > 20 years (1H2P)?

—= -Men, 55-69 years (1H2P)

—o -Women, 55-69 years (1H2P + CHD death)
-.-- Women, > 70 years (1H2P)

Men, 20-54 years (1H2P)
—a -Men, 55-69 years (IH2P + CHD death) —e -
..a.. Men, > 70 years (1H2P) e
--=-- Women, > 70 years (1H2P + CHD death)

Women, 20-54 years (1H2P)
Women, 55-69 years (1H2P)
Men, > 70 years (1H2P +
CHD death)

Using the 1H2P definition, the prevalence
of CHD in people aged 70 years and over

increased the most between 2000/2001 and
2009/2010 and slightly decreased after-
wards, while this prevalence decreased in
the other age groups between 2008/2009
and 2012/2013 (Figure 2B). Including CHD
deaths (1IH2P + CHD death) added only a

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: The addition of the cause of death was not shown for the age group 20-54 years because there is no difference for the two
case definitions.

? Age standardization using 2001 Quebec Census data as the standard population.
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FIGURE 3A
Age-standardized® incidence of diagnosed coronary heart disease, by sex and for all adults > 20
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: 95% confidence intervals are represented by the vertical bars.

? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 3B
Age-standardized incidence of diagnosed coronary heart disease, by age group, in adults > 20
years, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death

60.0

50.0 1

40.0

30.0 1

20.0

Incidence, per 1000 per year

10.0 -

0.0

2000/ 2001/ 2002/ 2003/ 2004/ 2005/ 2006/ 2007/ 2008/ 2009/ 2010/ 2011/ 2012/
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fiscal year
——> 20 years (1H2P)? === >20years (IH2P + CHD death)? —e—20-54 years (1H2P)
—«o=- 20-54 years (1H2P + CHD death) —m— 55-69 years (1H2P) -~ 55-69 years (1H2P + CHD death)
—a—> 70 years (TH2P) --a= > 70 years (TH2P + CHD death)

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.
? Age standardization using 2001 Quebec Census data as the standard population.
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few cases, which was barely significant in
the first two years, 2000/2001 and 2001/
2002, for people aged 70 years and more.
Regardless of age, the prevalence in men
was continually higher over this period
(Figure 2C).

Incidence

Trends for TH2P

In 2012/2013, nearly 40 000 people were
diagnosed with CHD for the first time,
making the crude incidence rate 6.9 per
1000 (39 850/5 788 825; 95% CI: 6.8-7.0).
Between 2000/2001 and 2012/2013, the age-
standardized incidence of CHD decreased by
46% for both sexes combined (Figure 3A).
Over this period, women had a lower
incidence of CHD than did men, by as much
as 41% in 2012/2013.

Trends for TH2P + CHD death

Taking into account CHD as the cause of
death significantly increased the absolute inci-
dence of CHD by an average of 0.7 between
2000/2001 and 2009/2010 for both sexes
combined (Figure 3A). The proportion identi-
fied through CHD death only decreased over
time and was higher in men (Table 1B).

Trends for each case definition based on age
Based on the 1H2P definition, the incidence
of CHD decreased over time and particularly
for those aged 70 years and over (Figure 3B).
Also taking into account CHD deaths (the
1H2P + CHD death definition) added a
significant proportion to the incidence for the
oldest age group (> 70 years) only: the
incidence increased from 30.4 per 1000 (95 %
CL: 29.8-31.0; n = 17400 cases) in 2009/
2010 to 33.7 per 1000 (95% CI: 33.1-34.4;
n = 19310 cases). As with prevalence,
incidence was always higher in men than in
women in all the age group (Figure 3C).

All-cause mortality

Trends for TH2P

Over 30 000 people diagnosed with CHD
died in 2012/2013. These people had been
hospitalized or had consulted a physician
for CHD, and a date of death was recorded
in their insurance registry (all causes of
death). This represented a crude proportion
of 5.2% (30 550/593 035; 95% CI 5.1-5.2).
Figure 4A shows that the adjusted mortality

Vol 35, No 10, December 2015




Women
(95% CI)

Mean age, years
Me|
(95% CI)

per year
Women Total
(95% CI) (95% CI)

Age-standardized rate, per 1000
Men
(95% CI)

Total
(95% CI)

disease mortality data, Quebec, 2000/2001 and 2009/2010
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TABLE 1B
Number, age-standardized rate and mean age of the incident cases of coronary heart disease, adults aged > 20 years, identified using physician claims, hospital data or coronary heart

Vol 35, No 10, December 2015

70
(70-70)

67 64
(64-65)

(67-67)

9.76
(9.61-9.91)

15.59
(15.35-15.82)

12.28

(12.15-12.47)

27 390

31 545

Hospital® or > 2 physician claims (1H2P) 58 930

2000/2001

71
(71-71)

68 65
(65-65)

(68-68)

10.37
(10.22-10.53)

16.79
(16.54-17.03)

13.14
(13.00-13.27)

29 230

33 655

62 880

Hospital® or > 2 physician claims

and CHD death (1H2P + CHD death)

CHD death® only

82
(81-82)

71
(70-71)

76
(75-76)

0.48

(0.45-0.51)

0.90
(0.85-0.95)

1840 0.67
(0.64-0.70)

2110

3950

70
(70-70)

64

(64-65)

67
(67-67)

5.53
(5.42-5.64)

9.16
(9.00-9.33)

7.12
(7.02-7.21)

17 790

21 895

Hospital® or > 2 physician claims (1H2P) 39 680

2009/2010

71
(71-71)

65
(65-65)

68
(67-68)

5.93
(5.82-6.04)

9.90
(9.72-10.07)

7.66
(7.56-7.75)

23 465 19 175

42 630

Hospital" or > 2 physician claims and CHD
death® (1H2P + CHD death)

CHD death® only

81
(80-82)

70
(69-70)

75
(75-76)

0.28
(0.26-0.31)

0.49
(0.46-0.52)

1385 0.38
(0.37-0.40)

1570

2950

Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.

Abbreviations: CHD, coronary heart disease; Cl, confidence interval.

? Sums can differ due to rounding.

5 A hospital discharge abstract with a CHD diagnosis code or a hospital procedure code of coronary intervention.

¢ CHD causes of death from mortality records.

rate decreased for both sexes combined by
26% between 2000/2001 and 2012/2013.

Trends for TH2P + CHD death

In 2009/2010, taking into account CHD
deaths among people not previously diag-
nosed with CHD in addition to all causes
of death for prevalent cases increased the
age-standardized mortality rate, although
this increase was insignificant (Table 1C and
Figure 4A). As with prevalence and inci-
dence, this proportion decreased over time.

Sex and age group trends for each case
definition

Using either case definition, men and women
had similar mortality rates, particularly since
2008/2009 (Figure 4B). Between 2000/2001
and 2009/2010, the addition of CHD death
increased average mortality rates nonsignifi-
cantly by 0.3 and 0.6 in absolute values, for
women and men respectively. Overall mor-
tality rates of the three age groups declined
(see Figure 4C). Adding CHD as the cause of
death significantly increased mortality rates
for all age groups, although it did not have an
effect on trends. Mortality rates were very
similar in both sexes and all age groups (data
not shown).

Mean age for prevalence, incidence and
mortality based on sex

For prevalence and incidence, both sexes
combined, the mean age of patients identi-
fied through CHD death only was consis-
tently significantly higher than that of
patients identified through physician claims
or hospital data over the study period (see
Tables 1A and 1B, respectively). This age
difference was driven by the one observed
in women (11 years older in 2009/2010 for
incident cases in women, compared to
6 years older for men). However, in the
case of mortality rates, the people identified
with CHD death only were younger. This
difference was most pronounced in men
(8 years younger in 2009/2010, compared
to 2 years younger for women; see Table 1C).

Discussion

Based on either case definition, 1H2P (hospi-
tal or > 2 physician claims) or 1H2P + CHD
death (hospital or > 2 physician claims and
CHD death), the prevalence of CHD tended to

Health Promotion and Chronic Disease Prevention in Canada
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FIGURE 3C
Age-standardized incidence of diagnosed coronary heart disease in adults > 20 years, by sex and
age group, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: The addition of the cause of death was not shown for the age group 20-54 years because there is no difference for the two
case definitions.

? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 4A
Age-standardized® mortality rate for adults aged > 20 years with diagnosed coronary heart disease,
Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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Source: Quebec Integrated Chronic Disease Surveillance System (QICDSS) of the Institut national de santé publique du Québec.
Abbreviations: TH2P, one hospital or > 2 physician claims; CHD, coronary heart disease.

Note: 95% confidence intervals are represented by the vertical bars.

? Age standardization using 2001 Quebec Census data as the standard population.
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decrease in recent years, while incidence and
mortality declined over the study period. The
proportions of CHD mortality that occurred
without any previous diagnosis or treatment
for CHD, our proxy for SCD, decreased over
the study period and were statistically signi-
ficant for incident cases only, although the
differences were small. The incident rate of
this proxy for SCD was around 0.38 per 1000
in 2009/2010. Our results thus confirm that a
very small proportion of CHD patients in the
province of Quebec died without having been
diagnosed with CHD by a physician. Men had
a significantly higher prevalence and inci-
dence of CHD while their mortality rates were
about the same as women’s.

Our results are similar to those of Moran
et al.,” who demonstrated that age-standar-
dized incidence of myocardial infarction and
prevalence of angina decreased globally
between 1990 and 2010 in 21 world regions.
Similarly, in most world regions age-standar-
dized CHD mortality rates have declined since
1980, particularly in high-income regions,
which is testament to effective prevention
and treatment strategies.* The most recent
data, from the National Health and Nutrition
Examination Survey (NHANES) 2007 to 2010,
showed that the prevalence of CHD in the
United States was 6.4% among adults
20 years and over.*? This prevalence is lower
than what we found, but this probably
reflects underestimation due to the self-
reported status of information on the disease.

Shah et al.!* studied the temporal trends of
risk factor profiles in patients without known
cardiovascular disease presenting with a first
episode of myocardial infarction, and found
modest improvements between 2002 and
2008. The majority of the other studies that
focussed on SCD presented a problem by
selecting common definitions and criteria,
which did not help evaluate incidence.*® For
example, some studies included time con-
straints in their case definitions, others
included a geographical location of the
event or ‘‘survivors of cardiac arrest;”” most
important were the differences in the
criteria, from using CHD death only to
including cardiovascular etiology. A recent
study that used multiple sources of infor-
mation, such as a death certificate, county,
state and national population data, and
a prospective population-based surveil-
lance study of SCD, revealed that the
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FIGURE 4B
Age-standardized® mortality rate for adults > 20 years with diagnosed coronary heart disease,
by sex, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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? Age standardization using 2001 Quebec Census data as the standard population.

FIGURE 4C
Age-standardized mortality rate for adults >20 years with diagnosed coronary heart disease, by age
group, Quebec, 2000/2001 to 2012/2013, plus cases identified with coronary heart disease death
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entire Quebec population (95% in 2011/
2012"") making our data very representative.
This surveillance system has already ga-
thered more than 15 years of data, and as it
is an on-going process, future trends can
be easily determined and health services
adjusted accordingly.

Quebec is one of the few provinces in
Canada that can link vital statistics with
other health administrative data.'® As a
result, our study is strengthened by inclu-
ding the numbers of cases who died of
CHD before receiving a diagnosis.

Finally, our proxy of SCD is enhanced by the
fact that the majority (62%) of young people
with SCD experienced angina.*® This means
that CHD diagnosis, which includes angina,
was likely present before death. This proxy is
also the most instinctive definition, because
it answers one of the first questions that arise
when a person dies suddenly: “Was this
person at risk or had any history of CHD?”’

Conclusion

The decreasing trends in CHD are encoura-
ging. The proportion identified only through
vital statistics is also decreasing and very
small. This proxy of SCD represents an
insignificant proportion of CHD, as illustrated
with the prevalence. We can suppose that
secondary prevention has been beneficial.
Primary prevention of CHD should be
reinforced, as some cases were only identi-
fied when death from CHD occurred, parti-
cularly among the elderly. However, because
we are confirming that a very small propor-
tion of Quebecers were dying suddenly from
CHD, a further methodological implication is
that claims and hospital data are sufficient to
perform CHD surveillance. Because all Cana-
dian provinces and territories have a similar
universal health care system, we can extra-
polate that CHD surveillance in Canada can
be done with these two databases alone.'®
Nonetheless, future studies about silent CHD
should include the place of death as well as
the history of other diagnoses in order to
specify who is more at risk. Public health
advice should also emphasize consultation
for cardiovascular diseases and its risk
factors, that is, primary prevention, as the
best way to further improve trends in CHD
and SCD.
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