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Objectives

® Review the epidemiology of cardiac risk factors
among Chinese in Canada

® Discuss the development cardiovascular diseases
among Chinese in Canada

® Discuss gaps in knowledge of cardiovascular health in
Chinese and future work



CLINICAL STUDIES

Lack of awareness of heart disease and stroke among
Chinese Canadians: Results of a pilot study of the
Chinese Canadian Cardiovascular Health Project

Chi-Ming Chow MD MSc FRCPC FACC', Joseph Y Chu MD FRCPC?, Jack V Tu MD PhD FRCPC?,
Gordon W Moe MSc MD FRCPC FACC!

C-M Chow, JY Chu, JV Tu, GW Moe. Lack of awareness of heart
disease and stroke among Chinese Canadians: Results of a pilot
study of the Chinese Canadian Cardiovascular Health Project. Can

] Cardiol 2008;24(8):623-628.

BACKGROUND: According to Statistics Canada’s 2001 census, the
Chinese make up the largest (27.5%) visible minority population in

La méconnaissance des maladies cardiaques et
des accidents vasculaires cérébraux chez les
Sino-Canadiens : Les résultats d’un projet pilote
de I’étude sur la santé cardiovasculaire des
Sino-Canadiens
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Immigration to Canada
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Before 1971 1971 to 1980 1981 to 1990 1991 to 2000 2001 to 2005 2006 to 2011

period of immigration

B United States ® Caribbean, Central and South America

& Africa @ Europe
B Asia (including the Middle East) B Oceania and other

Note:'Oceania and other' includes immigrants borm in Oceania, in Canada, in Saint Pierre and Miquelon and responses not included elsewhere,

such as 'born at sea.’
Source: Statistics Canada, National Household Survey, 2011.

Statistics Canada (2013). Immigration and Ethnocultural Diversity in Canada. Catalogue no. 99-010-X2011001.




Recent Immigrants Countries of Birth

N=1,212,075

Percent

Statistics Canada (2016)



Diversity of Canada

80 82 8.6
1.0 ‘ \
 —
Japan Italy Russian France United United Germany Canada Australia
(2000) (2009) Federation (2008) Kingdom States (2010) (2011) (2010)
(2002) (2010) (2010)

country of residence

Sources: Organization for Economic Cooperation and Development, International Migration Outlook 2012, OECD Publishing, 2012 and
Statistics Canada, National Household Survey, 2011.



Projected Diversity

millions
14

Observed Projected

Census year

B Number e=Percentage

Statistics Canada (2016)



Canadian Demographic Trends

® Estimated visible minority (VM) groups’ populations in
major cities by 2031

Toronto Vancouver Montreal

Statistics Canada (2010). Projections of the diversity of the Canadian population 2006-2031.




CANHEART Immigrant Study

Objectives:

® To determine if there are significant disparities among
immigrants to Ontario, Canada from 8 major ethnic groups (vs.
long-term residents) in the:

i. Prevalence of traditional cardiac risk factors

ii. 10-year incidence rates of major cardiovascular events

e To examine factors associated with differences in outcomes

Tu JV, et al. Circulation 2015;132:1549-1559



Data Sources

CANHEART Immigrant Study Cohort*

Cardiovascular Risk Health Care Services

Clinical Outcomes
Factors & Co-morbidities & Medications

Ontario Health Insurance
Plan Physician Claims
Database (OHIP)

Registered Persons Canadian Community
Database Health Survey (CCHS)*

/ Citizenship and ‘ . . . . CIHI National Amb. Care
) ; Ontario Hypertension Ontario Drug Benefit .
Immigration Canada i . il Reporting System
\ Permanent Resident DB HEIOERE atabase ) (NACRS)

CIHI Discharge Abstract
Database (CIHI DAD)

[ —

Ontario Visible Minority Ontario Diabetes Registrar General of
Database Database Ontario Vital Statistics

Dynacare
Medical Laboratories

Country of birth, mother tongue and

surname used to determine etthIty * Linked using encoded personal identifiers.

CIHI=Canadian Institute for Health Information
T Born in Canada or immigrated prior to 1985




Methods

Study 824,662 immigrants (landed in Ontario 1985-2000)
Population 5,200,258 long-term residents’
30-74 years on January 1, 2002
No history of CVD

§

Primary Outcome = Incidence rate of a major
cardiovascular event, including:

10 year follow-
up (2002-11)

Primary
Outcome

* Acute myocardial infarction
e Stroke
* Revascularization

e Death due to ischemic heart disease or stroke

t Born in Canada or immigrated prior to 1985
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Major Ethnic Groups

East Asian — Chinese (94%), Korean, Japanese
Black - Sub-Saharan African and Caribbean
Southeast Asian — Filipino, Vietnamese

West Asian/Arab — Middle Eastern, West Asian, and some
from the former republics of the USSR

Latin American — Central and South American
South Asian — Pakistani, Indian, Sri Lankan
White Eastern European

White Western European



Baseline Characteristics of Immigrants

. White- . West White-
Variable/ East South-east Latin ) South All
. . Black Western . . Asian/ Eastern . .
Ethnic Group  Asian Asian  American Asian Immigrants
European Arab European

Population, n 174,167 84,914 82,998 68,239 55,173 71,770 121,912 165,489 824,662
Age on landing* 38 33 33 36 34 35 35 37 36
Age on 2002* 45 42 44 44 44 43 44 44 44
Females, %* 52 51 50 60 49 42 50 47 50
Completed 26 8 19 28 12 32 31 28 24
university, %
No English or 47 9 24 27 35 39 60 36 38
French, %
Immigration
class, %

Economic’ 58 30 57 43 30 43 34 39 43

Family 34 52 42 47 46 27 29 a7 40

Refugee 3 18 0] 10 23 29 37 12 15
Low income
et e e 43 68 38 60 64 52 53 58 53

* Unadjusted results. All other results are age-/sex-standardized.
T Includes skilled workers, entrepreneurs, self-employed, live-in caregivers, investors and their dependents.
* Low income neighbourhood is defined as neighbourhood income quintile=1 or 2, where quintile 1 has the lowest income.



Risk Factors — Smoking™

B Males Females

East Asian

Black

White-Western European
Southeast Asian

Latin American

West Asian/Arab
White-Eastern European

South Asian

Long-term Residents

Il

(@]
(]

10 () 20 25 30 35 40 45
Smoking Prevalence, %

* In order of cardiovascular risk among males. All results are age-standardized and based on respondents to the Canadian Community Health Survey.



Risk Factors — Hypertension™

B Males

East Asian

Black

White-Western European
Southeast Asian

Latin American

West Asian/Arab
White-Eastern European

South Asian

Long-term Residents

U

(@]
U

10 15 20 25 30
Hypertension Prevalence, %

* In order of cardiovascular risk among males. All results are age-standardized.

Females

35



Risk Factors — Diabetes®

B Males Females

East Asian

Black

White-Western European
Southeast Asian

Latin American

West Asian/Arab

White-Eastern European

Long-term Residents

[
.
I
.

I
South Asian

0] 5 10 15 20 25 30 35
Diabetes Prevalence, %

* In order of cardiovascular risk among males. All results are age-standardized.



Risk Factors — Total/HDL Cholesterol Ratio*

B Males

East Asian

Black

White-Western European
Southeast Asian

Latin American

West Asian/Arab
White-Eastern European

South Asian

Long-term Residents

) 3 3.5 4 4.5
Mean Total/HDL Cholesterol Ratio

* In order of cardiovascular risk among males. All results are age-standardized.

Females



Risk Factors — Body Mass Index (BMI)*

B Males Females
East Asian

Black

White-Western European
Southeast Asian

Latin American

West Asian/Arab
White-Eastern European

South Asian

Long-term Residents

20 21 22 23 24 25 26 27 28
Mean BMI, kg/m?

* In order of cardiovascular risk among males. All results are age-standardized and based on respondents to the Canadian Community Health Survey.
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Risk Factors® B Taiwen

| Hong Kong
China (Cantonese)
M China (Mandarin)

\EIES Females

18 -

Hypertension, Diabetes, Total Cardiac risk Hypertension, Diabetes, Total Cardiac risk
% % cholesterol, factor score % % cholesterol, factor score
mmol/L mmol/L

* In order of cardiovascular risk. Smoking and BMI estimates are not displayed due to insufficient sample sizes. All results are age-standardized.



Primary Outcome

® Age-standardized 10-year incidence rate of a
major cardiovascular event (2002-2011)

® Defined as a composite outcome consisting of:
» Acute myocardial infarction
» Stroke
» Angioplasty
» Bypass
» Death due to cardiovascular disease



Incidence of a Major Cardiovascular Event®

Males
East Asian 2.4

Black 4.7
White-Western European 4.8
Southeast Asian 5.4
Latin American 5.6
West Asian/Arab Wi
White-Eastern European 7.2
South Asian 8.9
All immigrants 5.6

| Long-term Residents

8.1

Females East Asian 1.1

White-Western European 2.0
Southeast Asian 2.0
White-Eastern European 2.4
Black 2.7
Latin American 2.8
West Asian/Arab 2.8
South Asian 3.5
All immigrants 2.3
| Long-term Residents | 3.4

0] 2 4 6 8 10
Incidence rate (per 1000 person-years)

*AMI, stroke, PCI, CABG surgery or death due to IHD or stroke. All results are age-standardized.



AMI/STROKE Ratio

East Asian

Black

White-Western European
Southeast Asian

Latin American

White-Eastern European

South Asian

|
|
|

West Asian/Arab |
|
|
|

Long-term Residents

Females

0.0 0.5 1.0 1.5 2.0 2.5 3.0
4mmm |\iore Stroke More AM| =)

Ratio AMI/stroke incidence rate

* In order of cardiovascular risk among males. All results are age-standardized.
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Adjusted Cardiovascular Risk*

Males
East Asian
Black
White-Western European
Southeast Asian
Latin American
West Asian/Arab
White-Eastern European
South Asian

Females
East Asian
Southeast Asian
White-Western European
Latin American
White-Eastern European
Black
West Asian/Arab
South Asian

0.32 (0.30, 0.34)
0.59 (0.55, 0.64)
0.60 (0.57, 0.64)
0.62 (0.57, 0.67)
0.63 (0.58, 0.67)
0.75 (0.71, 0.80)
0.83 (0.79, 0.87)
1.02 (0.99, 1.06)

0.38 (0.35, 0.41)
0.56 (0.51, 0.61)
0.68 (0.62, 0.75)
0.71 (0.65, 0.79)
0.73 (0.68, 0.78)
0.73 (0.67, 0.79)
0.76 (0.69, 0.85)
0.89 (0.85, 0.93)

Hazard Ratio (95% Cl)
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»

0.50 1.00 1.50
Hazard Ratio (95% Cl)

*Adjusted for age, income quintile, smoking, diabetes, hypertension, total cholesterol and HDL cholesterol.



Reasons for lower CV outcomes in Chinese?

® Healthy diet

® Physical activity

® Pre-migration health (healthy immigrant)

® Genetic factors

® Cultural differences in health-seeking behavior

® | ack of precision in measuring certain risk factors and
outcomes



—#—=White ~—#l=5outh Asian
Inadequate Leisure Physical Activity

Male

2001-2004

2005-2008

Healthy Behavior

Chinese =>&=Black

Chinese: -1.9% A

= South Asian: -5.2% A

Black: +3.6% A

White: -8.3% A*

2009-2012

—4—White ==South Asian Chinese =>&=Black
Inadequate Leisure Physical Activity
Female
_ South Asian: -6.7% A
e —
0\_'_\_’ Chinese: +2.3% A

Black: -2.4% A
White: -8.7% A*

2001-2004 2005-2008 2009-2012



CVD by Generation Study Population

Canadian-born

Chinese Immigrants Chinese Overall
Population size, N 73,365 7,460 80,825
Age at 2006 Census, mean (years) 48.3 42.0 47.8
Years in Canada, mean 16.9 na na
Female, % 52.0 46.7 51.5
High school graduation, % 84.7 95.5 84.8
Marital status, %
Single/never married 8.5 29.3 10.5
Married/common-law 82.4 63.8 80.7
Separated/divorced/widowed 9.1 6.9 8.9
Knowledge of English and/or French 83.2 99.6 84.7
Mother tongue is English and/or French 5.4 57.6 10.2
Low income* PERS) 6.7 22.3
Employment status, %
Employed 65.5 83.1 67.1
Unemployed 4.1 2.7 4.0
Not in labor force 30.4 14.2 29.9




5-year incidence rate
(per 1000 population)

CVD Incidence by Duration in Canada

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

m Males Females

<10 years 10-19 years 20+ years

Chinese immigrants (duration in Canada)*

Canadian-born
Chinese

* All rates for immigrants are significantly different from the Canadian-born at P<0.05.




Incidence of a Major Cardiovascular Event

by Duration of Residence*

Duration of
re5|d?nce .|n East White- South-east Latin W.est White- South All
Ontario prior . Black Western . . Asian/ Eastern . .
Asian Asian  American Asian Immigrants

to study European Arab  European

inception .
Males, n 83,535 41,907 41,434 27,159 28,176 41,407 61,096 88,161 412,875
<10 years P 4.7 4.5 5.0 5.7 6.7 6.7 8.5 5.4
10+ years 2.9 4.4 4.8 6.3 5.2 6.5 7.2 9.6 5.7
Ratio 10+ 1.4 0.9 1.1 13 0.9 1.0 1.1 1.1 1.1
/<10 years
Females, n 90,632 43,007 41,564 41,080 26,997 30,363 60,816 77,328 411,787
<10 years 1.0 2.5 2.0 1.9 2.7 2.9 2.4 3.4 2.3
10+ years 1.5 3.0 2.1 2.3 3.0 2.6 2.5 3.6 2.5
Ratio 10+ 1.6 1.2 1.0 1.2 1.1 0.9 1.0 1.0 1.1
/<10 years

*AMI, stroke, PCI, CABG surgery or death due to IHD or stroke. All results are age-standardized.



Risk Factors by Duration of Residence among
East Asians™

Duration of residence in Total

Ontario prior to study Hypertension, % Dial:;etes, cholesterol, SIRETE

inception i mmol/L score

Males, n

<10 years 12.9 54 5.18 1.69

10+ years 17.1 7.7 5.27 1.85

Ratio 10+ /<10 years 1.3 1.4 1.02 1.09

Females, n

<10 years 14.9 5.3 5.15 1.44

10+ years 18.8 6.8 5.20 1.56

Ratio 10+ /<10 years 1.3 1.3 1.01 1.09

*All results are age-standardized.



Temporal Trends in Obesity

® White @ Black
25 Males
15
c
3
o
a.
10
*
5
0 T T
2001-2004 2005-2008 2009-2012

*p<0.05 for percent change for 2009-12 versus 2001-2004

Chiu, M et al. BMJ Open 2015;5:e007232

B South Asian Chinese
25 Females
20

Percent

15

10

./_‘/o
/*
./-\-

2001-2004 2005-2008 2009-2012



2.5

2.0

1.5

1.0

0.5

0.0

Cardiovascular Outcomes* |®  mawan

H Hong Kong
China (Cantonese)
B China (Mandarin)

Males Females

Major CV event, AMI/Stroke Major CV event, AMI/Stroke
per 1000 py ratio per 1000 py ratio

* Insufficient cell sizes to report AMI/stroke ratio among females born in Taiwan. All results are age-standardized.



Conclusions

® 10-year incidence rate of major cardiovascular events is
30% lower in male and female immigrants as compared
with long-term residents of Ontario

® Variations in CVD event rates can be explained in part by
variations in the burden of traditional CV risk factors but
other factors (e.g. lifestyle, environment, genetics, etc.)
also play an important role

® The gap of lower CVD event rates between Chinese and
Canadians narrow with longer lengths of stay in Canada



In memory of Dr. Jack V. Tu
March 1, 1965 — May 30, 2018

® |hcredible researcher,
mentor, colleague, and
friend

® Unrelenting energy and
enthusiasm for
research




_W. Canadian !!”
ALLIANCEF’\
for Healthy Hearts & Minds

http://cahhm.mcmaster.ca/

e Sonia Anand, Matthias Friedrich, Jack Tu (Co-PlIs)
« AIm
— Recruit 9700 healthy individuals, 35-69 yrs of age,

from 8 cohorts from across Canada

— Focus on identifying the ‘causes of the causes” of heart
disease and stroke.

CANADIAN PARTHNERSHIP PARTENARIAT CANADIEN )
S AGAINST CANCER \ ’ CONTRE LE CAMCER o Re esea,
TP artnership for e " =
omorrow Sinatey
o HEARTZ~ MAKE Et" ‘a o MONTREAL
PrOJctde %5
partenariat canadien demain STROKE HEALTH <2 HEART
Espoirpo EOLNDATICHN LAST Health Throwugh Knowledpe INSTITUTE

PHRI
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G ¢ _W. Canadian ! , R
CANADIAN PARTNERSHIP 7 B PARTENARIAT CANADIEN ’

AGAINST CANCER \ / CONTRE LE CANCER A L I- l A N C EF .
for Healthy Hearts & Minds
Tomorrow" '/ & °§ 4 http://cahhm.mcmaster.ca/
i 27 N
zsh o =

s demain®
1000 Chinese
1000 South Asian

1000 African Canadians
- .

CS S
@ W
BC GENERATIONS PROJECT

Your time today builds a healthier tomorrow.

) ),
1400 o CARTYGENE 76,
participants . N, %,
COlMthB in i Le monde en vous —— —
Victorla 4 tomorrow | . 3
‘ Atlantic %
=
1200 > PATH
participants | 9 / Ontario Health Study 2050 Charlottetly  prince 1000
* Etude sur la santé Ontario participants APV cawardislana | Participants

\ ¢
/ * \.f Halifax

New Nova Scotia

Brunswick

' . . . rtl I nt (V.\—J
« 9700 participants with MRI participants

< >1000 communities G ) O e

Lake Michigan | | S

* Montreal HI Biobank )
* PURE (Prospective Urban and Rural Epidemiological)

/’ Lake Erie
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_W. Canadian ! ! ” ?
ALLIANCEt’
for Healthy Hearts & Minds

Overview of Study Protocol
Participants complete:

= Questionnaires (online + paper)--completed at home

= One visit to one of 13 MRI study centres across Canada:
 MRI of brain, heart, carotid artery and liver
« Memory test and physical measurements
« Collection of blood sample

K AlFE .
AN &M«‘




_W. Canadian ”R
ALLIANCE"'
for Healthy Hearts & Minds

Overview of Study Protocol

Participants receive:
= Short 3D MRI video of heart = Heart health risk score
and brain (INTERHEART Risk Score Report)

_.‘r._n.n,\m.\n"_ t =
ALLIANCE *
for Healthy Hearts & Minds
This is a video clip taken from Individual Partici t Risk S R rt
your brain MRI scan. The left and Pr:" ,“"“:'a articipant Risk Score Repo
= Z articipant 1D:
ngr!t sides (hemisphere) of the Participant Initals:
8 120 > brain perform many important Visit Date:
SN functions.
AN SN Risk Factor Value Score
BE g S . A
A = Scientists will be studying these Age & Sex You are a Male, over 55 years 2
S~ N types of images to determine if Smoking: You never smoked o
N Y =l there are features that can Second Hand Smoke: Less than 1 hour of exposure per week 0
Y % - predict ‘he development Diabetes: You do not have diabetes o
r : . + Blood P 3 14879 o
of diseases like stroke ressure
S Py Desirable Blood Pressure: 120/80 mmHg
and dementia in the future. Family History - 5
Waist to Hip Ratio® Waist circumference: 84.0cm 2
Desirable Waist to Hip Ratio: Less than 0.87 Hip circumference: 02.0cm
WHR: 0.91
Psychosocial Factors
General Stress: Mever or some pericds 0
“g ‘ Canadian * :.eoi‘\:gsadorbluefw2weeksormoreinthepasl‘l No o
ga Sunnybrook ® ® ® www.allianceheartsandminds.ca @@ ® Aiiiance ! * o
HEALTH SCIENCES CENTRE for Healthy Hearts & Minds Satty foods or snacks one or more times a day: o 0
Deep fried foods or snacks or fast foods 3 or more times a No o
wesk
The Alliance Study: Your Personal MRI Video (Sample) Vagetabies one or more fmes a day: ves 0
Fruit cne or more times a day: Yes 0
172 views Meat andlor pouliry 2 or more fimes daily: Mo 0
Physical Activity
Leisure time Mainly sedentary/Mild exercise 2
. 1 H —_ —_ (]
https://www.youtube.com/watch?time_continue=1&v=2Gx0sOnQ3Qk Your Score
Although your overall score for developing heart disease is low. you do have one or more significant risk factors and need to
work with your physician to reduce these factors,
Lowran et ik o et ks
@ 2014 Population Health Research Institute, McMaster University
Unauthorised use of this information is strictly forbidden.
L'utilisation non autorisée de cette information est strictement interdite
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https://www.youtube.com/watch?time_continue=1&v=zGxOsOnQ3Qk

bcanacian o 4 f H

for Healthy Hearts & Mind

Chinese-Canadian Sub-Study

* Participants recruited around the GTA using a campaign consisting of social/print

media and community events

Total Participants Recruited
Number of Scheduled Visits
Number of Completed Assessments

Number of Completed MRIs

Unable to Book

Claustrophobic — could not complete
MRI scan

Completed Blood Draw

597
581
565
560

562

Countries or

Regions:
Guyana
Indonesia
India
Jamaica
Macau
Malaysia
Mauritius
Myanmar
Taiwan

UK

USA
Vietnam
New Zealand
Australia
South Africa

39%
Hong Kong

In 597 study participants
as of Nov 24, 2017



