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Outline

v Global epidemiological trends with focus on CVD (“Paradigm Shift”)
v' Reconciling ageing, multimorbidity and COVID-19...

v Traditional and emerging risk factors

v Role of social determinants of health

v Lessons learned, policy implications & way forward...




My Academic & Professional Journey so far...
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Epidemiological & Nutritional Transition:
Impact on CVD in low-resource settings...
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Increasing levels of acculturation, urbanization and affluence




Demographic

Community diversity American Journal of Preventive Medicine 2021
Population density
Longevity

Survival Distal Factors

Economic
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Economic inequality
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Neighborhood
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CENTRAL ILLUSTRATION: Cardiovascular Disease Burden Across Time,
Location, Cause, and Risk Factor

Percent Change in Age-Standarized CVD Death Rate from 2010-2019

Percent Change
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Proportion of CVD Deaths by Cause (2019)

Ischemic heart disease (49.2%)

Non-rheumatic valvular Other cardiovascular and
heart disease (0.9%) circulatory diseases (1.5%)
Rheumatic heart disease (1.6%) _Aortic aneurysm (0.9%)
Endocarditis (0.4%) “Atrial fibrillation and flutter (1.7%)
Cardiomy hy and ditis (1.8%)
Hypertensive heart disease (6.2%)
Ischemic stroke (17.7%; Peripheral artery disease (0.4%)

Subarachnoid hemorrhage (2%)
Intracerebral hemorrhage (15.5%)

CVD Burden Attributable to Modifiable Risk Factors
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CVD Burden Attributable to Modifiable Risk Factors
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1. High systolic blood pressure 1. High systolic blood pressure
2. Dietary risks 2. Dietary risks

[Stobacco 5. High body-mass index
o_Highbody-mass index_____ B ~ R
- 7. Other environmental Fisie

9.
10. Other environmental risks 10. Other environmental risis
12. Low physical activity 12. Low physical activity

I Metabolic risks [ Environmental/occupational risks I Behavioral risks

DALYs Due to High Systolic Blood Pressure in 2019 by Age
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Global Map of Age-Standardized DALYs Due to Hypertensive Heart Disease in 2019

DALYs per 100,000 Persons
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Stroke incidence rates per 100 000 people, for both sexes, 2019
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Prevalence of Hypertension in WHO regions

% raised blood pressure (SBF 140+ andfor DBF 90+ or on meds]),
ages 25+, age std
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Geographic variation of hypertension in South Africa
Demographic & Health Survey, N=13,596

Botswanha

Hypertension prevalence = 30.4%

Women = 32.6% Red coloured — high risk
' Green coloured — low risk
Men = 27.4%

Kandala N-B, Tigbe W, Manda SOM, Stranges S. Am J Hypertens. 2013;26:382-91



Prevalence of Hypertension in LMICs

| Prevalence Number of
Subgroup I % (95% CI) studies Heterogeneity % (95% Cl) Tau-squared
I
. I
Region |
Middle East and North Africa =2 | 26.9 (19.31t035.3) 12 99.9 (99.9 10 99.9) 0.102
South Asia -G l 294 (22.3t037.0) 70 100.0 (100.0 to 100.0) 0.474
Sub-Saharan Africa —o— | 31.1(276t0 34.6) 74 99.6 (99.5 to 99.6) 0.108
Europe and Central Asia S | 31.5 (254 t0 37.9) 12 99.7 (99.6 to 99.7) 0.056
East Asia and Pacific —o} 35.7 (32210 39.4) 33 99.8 (99.8 to 99.8) 0.049
Latin America and Caribbean é 39.1 (33.1t045.2) 41 99.7 (99.7 to 99.7) 0.162
I
| Overall prevalence = 32.3%
Income |
Low-income —— | 23.1(201t026.2) 33 99.0 (98.9 to 99.1) 0.044
Lower middle-income —_—— | 31.1(26.1t0 36.4) 118 100.0 (100.0 to 100.0) 0.379
Upper Middle-income —6+ 37.8 (35.0t0 40.6) 90 99.8 (99.8 to 99.8) 0.077
I
Residence I
Rural — e : 252 (20910 29.8) 50 99.7 (99.7 to 99.7) 0.124
rban 3 4 to 35. : .5 10 99.5) k
Urb -5 | 32.7 (30.4 to 35.0) 80 99.5(99.51t0 99.5 0.049

Sarki AM, Stranges S, et al. Medicine 2015;94:e1959



Prevalence of hypertension (%)

Prevalence of Hypertension in LMICs
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Hypertension Research 2023:46:1363-1374
https://doi.org/10.1038/541440-023-01217-x T

Special Issue: Current evidence and perspectives for hypertension management in Asia

Does the place of residence influence your risk of being
hypertensive? A study-based on Nepal Demographic and
Health Survey

Ishor Sharma' - M. Karen Campbell’?3%> . Yun-Hee Choi' - Isaac Luginaah® - Jason Mulimba Were' -
Juan-Camilo Vargas- Gonzalea' - Saverio Stranges'-7-89.10

Fig. 1 Area level deprivation
and hypertension prevalence in
Nepal- NDHS-2016
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Geographic Variation of Overweight/Obesity in Nigeria
2008 Demographic & Health Survey, N=29,967 women (15-49y)

Zamfara

Borno Prevalence of combined
overweight and obesity =20.9%

Bauchi

Taraba

1 wwwworld-gazattear.com

Kandala N-B & Stranges S. PLoS One. 2014;9:€101103



Odds Ratios of combined overweight/obesity

Variable Overweight/Obese Normal-weight P-value |[Marginal OR & Posterior OR &
(N=5,836) (N=18,778) 95%CI 95% CR
Mean age (SD) 31.3(6.6) 28.9(7.1) P<0.001
Education P<0.001
No education 1808(15.7) 9730(84.3) 1.00 1.00
Primary education 1369(23.2) 4543(76.8) 1.15(1.03, 1.28) 1.17(1.04,1.32)
Secondary education 2009(34.1) 3881(65.9) 1430127, 162) 1.49(1.32,1.73)
Higher education 650(51.0) 624(49.0) (1.64(1.37,1.96D 1.68(1.38, 2.00)
Place of residence P<0.001
Rural 3336(18.8) 14413(81.2) 1.00 — 1.00
Urban 2500(36.4) 4365(63.6) 1.24(1.14,1.35) D 1.24(1.14,1.36)
Religion P<0.001
Catholic 724(31.5) 1577(68.5) 1.00 1.00
Other Christian 2604(30.1) 6045(69.9) 0.77(0.68, 0.88) 0.77(0.68, 0.89)
Islam 2372(18.2) 10662(81.8) 0.73(0.62, 0.86) 0.74(0.63, 0.91)
Traditionalist 88(19.6) 360(80.4) 0.73(0.55, 0.97) 0.75(0.58, 0.97)
Other 14(38.9) 22(61.1) 1.39 (0.68, 2.83) 1.49 (0.68, 2.79)
Wealth Index P<0.001
Poorest 718(12.0) 5279(88.0) 1.0 1.00
Richest 1709(47.5) 1891(562.5) {3.55(3.03, 4.15) 3.45(2.98, 4.05)
Ethnicity P<0.001 | -
Ekoi 67(16.7) 334(83.3) 1.00 1.00
Igala 96(31.5) 215(68.5) 8.15(4.52,14.7) 7.47(3.98,12.3)
Igbo 1091(39.0) 1708(61.0) 7.03(4.22,11.7) 6.41(4.19, 10.4)
State of residence P<0.001
Yobe 87(10.5) 741(89.5) 1.00 1.00
Osun 82(19.3) 343(80.7) 0.64(0.44,0.95) 0.48(0.36,0.61)
Cross River 133(24.2) 417(75.8) 4 49(2 80, 7.19) 2.32(1.62, 3.40)
Lagos 357(50.2) 354(49.8) 1.68(1.23, 2.30) 1.14(0.94, 1.37)




Urbanization & Geographic Variation of Overweight/Obesity in India
2005-2006 Demographic & Health Survey (DHS)
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Urbanization in zones (%)
prevalence in urban areas (%)

SOUTHERN
SOUTHERN 40% - 44%

15% - 19%
45% - 49%
20% - 24%
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Urban areas consistently associated with a higher risk of overweight/obesity across all zones
Siddiqui ST, Kandala N-B & Stranges S. Int J Public Health. 2015;60:717-26



Fertility as a key predictor of the double burden of malnutrition

among women of child-bearing age in sub-Saharan Africa
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Features of cardiovascular disease in low-income and middle-income
countries (LMICs) in adults and children living with HIV

McCrary, Andrew; Nduka, Chidozie; Stranges, Saverio; Bloomfield, Gerald

Current Opinion in HIV & AIDS. 2017;12(6):579-584

CVD risk shortens healthy life-expectancy for PLHIV beginning with in utero

*  Hypertension

*  Myocardial dysfunction * Dyslipidemia
*  Early markers of * Early Coronary Artery

atherosclerosis Disease
* Pericardial disease

\ I *  Myocardial
' Infarction
*  Structural and e Hear.t Failure
functional changes * Cardiomyopathy
associated with fetal *  Arrhythmia
exposure to ART » * Sudden cardiac
death

N\ 4

Childhood Adults




Changes in coronary heart disease mortality, in men and
women aged 35-74, between 1990 and 2000
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Explaining declining trends in CVD mortality in Western Countries
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~ar Cardiovascular Health of the Canadian Population
Canadian Community Health Survey 2003-2011
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Journal of the American Heart Association 2023:11:026790

ORIGINAL RESEARCH

Influence of the Social Environment on Ideal
Cardiovascular Health

Sarah S. Singh ®, MD, PhD, MPH; Saverio Stranges @&, MD, PhD; Piotr Wilk @, PhD; Anthony S. L. Tang ©, MD;
Stephanie J. Frisbee &, PhD, MSc
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End of the long-term decline in CVD mortality?

Cardiovascular disease death rates, Canada, 1980-2016
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5 e

e Hypertension Burden in Luxembourg
European Health Examination Survey (2013-15, age 25-64)
120000 -
100000 - 97°306
A
31,03% T
80000 -
43’691 persons
ignore their
60000 - vstatus
68’837 persons (>70%) ignore they suffer from
hypertension or are not sufficiently controlled
; 40000 - 17,10%
}
' 20000 9,08%
S
9 Hypertension, age Awareness Control

25-64

Maria Ruiz-Castell, Stranges S et al. Medicine. 2016;95(36):e4758



Cardiovascular disease prevention in women:
a rapidly evolving scenario

Under-recognised risk factors
« Psychosocial risk factors
« Abuse and intimate partner

Sex-specific risk factors
- Premature menopause
- Gestational diabetes

=Hiypeaternive cisouiers o Well-established risk factors vnol_ence 2 s A
« Socioeconomic deprivation

pregnancy ) .
- Preterm delivery . :;y Tr:ﬁ::::':; - Poor health literacy
« Polycystic ovary syndrome . D?,:be';tes - Environmental risk factors
+ Systemic inflammatory and + Obesity

2 : o
autoimmune disorders = Unhealthy diet

- Sedentary lifestyle
+« Smoking or tobacco use

The Lancet May 2021



Trends in Global Aging

30%
Percent of Population 50, 26%
25%} Aged 65 & Over: 2730/
History and UN Projection
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Life expectancy

The period life expectancy' at birth, in a given year.

~ Oceania
- Europe
—1“— Americas
70 years l Asia
World
40 yeais - Africa
50 years
40 years
P — ﬁ/r ¥
30 years
20 years
10 years
0 years i T T T T T 1
1770 1800 1850 1900 1950 2000 2021

Data source: UN WPP (2022); HMD (2023); Zijdeman et al. (2015); Riley (2005)
OurWorldinData.org/life-expectancy | CC BY

1. Period life expectancy: Period life expectancy is a metric that summarizes death rates across all age groups in one particular year. For a given
year, it represents the average lifespan for a hypothetical group of people, if they experienced the same age-specific death rates throughout their
whole lives as the age-specific death rates seen in that particular year. Learn more in our article: “Life expectancy” - What does this actually mean?




The World’s Oldest Populations

Countries/territories with the highest share of people
aged 65 and older”

M Europe M Asia ™ Carribean
2022 2050

* only includes countries/territories with a population of more than 1 million people
Source: United Nations Population Division

statista %a



There is no “typical” older
person




Health and Functional Abilities in older
age are not random

What makes us age differently?

and a lifetime of:
ﬁ~ ﬁ Where we live
o,
Geneticinheritance ‘ ﬁﬁ/ ﬂ o |
‘ ‘ ﬁ/ Our health behaviour
Who we are -
$

a

\ Our access to health care
+ i [




Integrated Life-Course Model of Ageing

:P:‘ hysical environment : material conditions, infectious agents, radiation, climate =
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Figure 1.1. The Chronic Disease Continuum.

Chronic Disease Continuum



Multimorbidity vs. Comorbidity

o Co-Morbidity = Index disease holds priority over any other co-occurring
chronic diseases within an individual
— Focus on a central disease that is of primary interest
— Facilitates specialist and disease-centered approach

o Multi-Morbidity = Coexistence of multiple diseases within the same
individual (typically detined as 2+ or 3+ chronic diseases)
— One disease is not necessarily more central than the others
— Facilitates more holistic and patient-centered approach

Co-Morbidity
VS.
Multi-Morbidity

Index
Disease

Chronic Chronic
Disease Disease

Nicholson K, Stranges S, et al. J Clin Epidemiol. 2019;105:142-146

Patient Patient

Source: Boyd and Fortin, 2010
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Multimorbidity Definition

Public Health
Definition

Primary Care
Definition

<

=<

’

= Alzhecimer's Discase

= Anxiety or Mood Disorder

* Arthritis

* Asthma

« Cancer

* Chronic Obstructive Pulmonary Discase
* Diabetes

« Hecart Discasc

* Stroke

* Anxicty or Depression

« Cancer

« Cardiovascular Discasc

= Chromic Obstructive Pulmonary Discasc or Asthma
« Colon Problem

« Diabetes

 Heart Failure

= Hypertension

« Kidney Discase or Failure

* Musculoskeletal Problem

= Obesity

* Osteoarthrius or Rheumatoid Arthrius
« Ostcoporosis

* Stomach Problem

* Stroke or Transient Ischemic Attack

* Thyroid Problem

e Urinary Problem
N .

Nicholson K, Stranges S, et al. Sleep Medicine. 2020;75:156-162



Suffering from Multiple Chronic
Diseases or Multi-Morhidity
-wants to start feeling more in

control of her health and wellbeing

Z

)
v

Adapted From: Stewart and Fortin, 2017




Potential Drivers for Multi-Morbidity
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Ageing Research Keviews 53 (2019} 100003

Contents lists avallable at SclenceDirect

Ageing Research Reviews

1 SEVIEK journal homepage: www.elsevier.com/locate/arr

Review

Multimorbidity and quality of life: Systematic literature review and meta- = M)

Saak e |

analysis | |

Tatjana T. Makovski®™>*, Susanne Schmitz®, Maurice P. Zeegers®, Saverio Stranges™™",
Marjan van den Akker™"®
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From the era of “single chronic disease medicine”
to the era of “multimorbidity medicine”

Clinical threshold

MULTI-SYSTEM LOSS '
AG'NG OF RESERVE AND l MULTIMORBIDITY ADVERSE OUTCOMES

FUNCTION
I- - —
» Inflammation v

» Alterated turnover
and repair

» Mitochondrial
dysfunction

» Telomere ottrition

¥ Impaired signalling

» Stem cells exhaustion

ource: rrappri &, et al. 1M IVIC 1" ASSOC.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Fabbri+Elisa+++640

The Importance of Multimorbidity & Aging

Health Reform

MEETING THE CHALLENGE OF AGEING
AND MULTIPLE MORBIDITIES

" g age REFORM TS
piseAst AT AG

DISE =
g REFORM ACZ

NG REFUTT

a HE

WORLD

Multimorbidity: a priority ” =) ?)ENPORT

i(:r: 2gofbal health research T
_ AND

¢ Haioy ok 8 \ - HEALTH

Source: OECD, 2011; WHO, 2015; Academy of Medical Sciences, 2018



Covid-19 Was America's Third
Leading Cause Of Death In 2020

Number of deaths for all leading causes of death
in the U.S. in 2020

Unintentional
injuries _ 192,176
Stroke 159,050

Chronic lower
respiratory diseases

Alzheimer disease - 133,382

Diabetes -101,106

Source: Centers for Disease Control and Prevention
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151,637




Distribution of the leading causes of death in Canada in 2020

Malignant neoplasms

Diseases of heart

COVID-19

Accidents (unintentional injuries)
Cerebrovascular diseases

Chronic lower respiratory diseases
Diabetes mellitus

Alzheimer's disease

Influenza and pneumonia

Chronic liver disease and cirrhosis
Nephritis, nephrotic syndrome and nephrosis

Intentional self-harm (suicide)

Share of deaths

26.4%

30%

statista %a



Covid-19 Cut Life Expectancy
Short Around the World

Change in life expectancy in selected countries
between 2019 and 2021 (in months)

2019to’20 El 2020to’'21 I 2019 to 21

LN

Norway

Belgium

w W

A

Germany

Spain

England & Wales
Chile

United States

Bulgaria

CREEOD

%)
@)

-40 -30 -20 -10 0) +10

Source: Scholey et al. Life expectancy changes since Covid-19.
Nature Human Behaviour. 2022
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COVID-19 Pandemic: What Can the West Learn From the
E ast ? Crosshark

Mostafa Shokoohi'*™, Mehdi Osooli® ', Saverio Stranges™™*

» Differences in public health approaches could largely explain substantial variations in
epidemiological indicators between Western and Eastern countries (e.g. Asia, etc.).

» COVID-19 revealed vulnerabilities of most western countries' healthcare systems in
their response to the ongoing public health crisis.

» The lack of rapid and timely community-centered approaches and weak public health
Infrastructures resulted in a high number of cases/deaths in many western countries.

» People may be less compliant with public health recommendations than in the East...



Uganda as a Role Model for Pandemic Containment in Africa

Office of the Prime Minister

Minister of
Health
Emergency
(570 5 11| U R ————— National
Center |....
National Rapid TaskForce
_______________________ Response Team
i [ 1 | [ | | | 1
ECoordmatlon Surveillance o R'S.k ' Veceination Case Management & Infection || Ecological || Psychosocial
; i & ISR | RO & Prevention and Control Studies Support
E committee Laboratory Social Mobilization | |Therapeutics PP
E [
O S Bt A IR District Task
Forces
1
District Rapid
Response Teams

Sarki AM, Ezeh A, Stranges S. Am J Public Health. 2020;110(12):1800-1802



A comparison of COVID-19 epidemiological indicators
In Sweden, Norway, Denmark, and Finland
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MORTALITY (Jan 28/2021)
1,137 x 1M (Sweden)
357 x 1M (Denmark)

Deaths per 1000 population
o
]

0.2
120 x 1M (Finland)
102 x 1M (Norway) o
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Yarmol-Matusiak EA, Cipriano LE, Stranges S. Scand J Public Health. 2021
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COMMENTARY o')
Check for
updates

Excess mortality from COVID-19: a commentary on the Italian
experience

234

Paolo Pasquariello' + Saverio Stranges™™" (©




Small steps, strong shield: directly measured, moderate
physical activity in 65,361 adults is associated with significant
protective effects from severe COVID-19 outcomes

PHYSICAL
ACTIVITY

g P TREATMENT
2N
- CONFOUNDER
ottt ) MEDIATOR
ADMISSION 1\ =
VENTILATION ©
‘ OTHER NODES
= : &
e P RHEUMATOID ’ Q OUTCOMES
-
THRITIS \

ONCOLOGY )}—

Steenkamp L, Saggers RT, Bandini R, Stranges S, et al. Br J Sports Med. 2022 M




Even those survivors with mild
initial cases can have wide-
ranging health issues for six
months or more.

WashU researchers link many
diseases with COVID-19, signaling
long-term complications for
patients and a massive health
burden for years to come.

The World Health
Organization has defined
Long COVID as a condition
that occurs in those with
probable or confirmed
COVID-19 infection where
symptoms last for at least
two months from the

onset of the infection (2022)

Cardiovascular

acute coronary
disease, heart failure,
palpitations, arrythmias

Respiratory system

cough, shortness
of breath, low blood
oxygen

Kidney

acute kidney injury,
chronic kidney disease

Musculoskeletal

joint pain, muscle D

weakness

General

T L

malaise, fatigue,
anemia

anxiety, depression, Qa
sleep problems,

substance abuse

Nervous system

stroke, headaches,
memory problems,
smell problems

Metabolic/
endocrine

obesity, diabetes,
high cholesterol

Gastrointestinal @
constipation,

diarrhea, acid reflux

skin disorders 8%
hair loss, rash

Coagulation
disorders

blood clots




COVID-19 & One-Health concept

Relevance of human, animal, & environment interaction
to viral disease based on One-Health concept

Environment
Multimedia Weather condition (temperature, humadity, wind
- ; etc.). Alr quality. socio-ccopomic conditions,
(Air. .w““’ Soil. o hvgiepe coandittons, built environment,
Biota, etc.) mfrastructure etc.

. "
~
7 %
4 %
& Virus %
L s : <
¥ Traits (e.9.. mutation
over time, adaptation)
,  Human Ammal
¢ (dropletsaerosols)

Ht:hﬁan to human transmtsgion

S

Age, sex, mmune system, living
style, behaviour, adaptability. and
other demography etc.

Reverse zoonotic

Asif Z, Chen Z, Stranges S, et al. Sustainable Cities and Society 2022



International Journal of Public Health

EDITORIAL

S S P H + published: 27 January 2022
PUbae nealTH

doi: 10.3389/ijph.2022.1604729

Global Vaccine Equity to End the

COVID-19 Pandemic: A Canadian
Perspective and Call to Action

Michael Clarke ™, Shehzad Ali %3, Michael Silverman?* and Saverio Stranges?®°°%7

Canadian Journal of Public Health
https://doi.org/10.17269/s41997-022-00706-9

SPECIAL SECTION ON COVID-19: LETTER TO THE EDITOR

COVID-19 vaccine inequity and Big Pharma: time to rethink our
love affair?

Shehzad Ali 2% ) - Ayesha Jacub® - Saverio Stranges 7%




Canadian Joumnal of Public Health (2020) 111:415-416
https///doi.org/10.17269/s41997-020-00351-0

SPECIAL SECTION ON COVID-19: LETTER TO THE EDITOR

COVID-19 and inequality: are we all in this together?

Shehzad Ali - Migdad Asaria® - Saverio Stranges'*”

The syndemic of COVID-19,
non-communicable diseases (NCDs)
and social determinants of health

(from Singer, Dahlgren, and Whitehead)

J Epidemiol Community Health 2020;74:964-968




Harms of public health interventions against covid-19 must not be
Ignored

The harmful consequences of public health choices should be explicitly considered and transparently
reported to limit their damage, say Itai Bavli and colleagues

Itai Bavli, * © Brent Sutton, ® Sandro Galea® BMJ. 2020

Canadian Joumnal of Public Health (2020) 111:462-465
httpsy/doi.org/10.17269/541997-020-00396-1

Check for
Ethics of COVID-19-related school closures i Updstes

Michael Silverman'* (% - Robert Sibbald? - Saverio Stranges***




Infodemics and health misinformation: a systematic review of reviews

Israel Junior Borges do Nascimento,? Ana Beatriz Pizarro,” Jussara M Almeida,® Natasha Azzopardi-Muscat,®
Marcos André Goncalves,® Maria Bjorklund® & David Novillo-Ortiz®

GABRIELE COSENTINO

THE
INFODEMIC

DISINFORMATION,
GEOPOLITICS AND THE
COVID-19 PANDEMIC
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“
Lessons Learned from the Pandemic i

Health care systems in Western countries are primarily designed to manage

chronic disease (need for larger investments in epidemic preparedness)
Public health responses play a crucial role in the mitigation of COVID burden

Capitalize on new data and technology to facilitate proactive case

identification as done in some Asian countries (S Korea, Taiwan, Japan, etc.)
Communication with the public is crucial to offset misinformation & fake news
International partnerships and share of data have been lacking

Side-effects of restrictive measures such lockdowns (low SES, children, etc.)

The pandemic has been widening health disparities around the world



