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Outline

✓ Global epidemiological trends with focus on CVD (“Paradigm Shift”)

✓ Reconciling ageing, multimorbidity and COVID-19…

✓ Traditional and emerging risk factors 

✓ Role of social determinants of health

✓ Lessons learned, policy implications & way forward…
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Epidemiological & Nutritional Transition:

Impact on CVD in low-resource settings…

Int J Epidemiol. 2004



American Journal of Preventive Medicine 2021

J Am Coll Cardiol 2020; 76:2708-2711





Roth, G.A. et al. J Am Coll Cardiol. 2020

DALYs Due to High Systolic Blood Pressure in 2019 by Age



Global Map of Age-Standardized DALYs Due to Hypertensive Heart Disease in 2019

GBD Study. J Am Coll Cardiol. 2020



Figure 1 

The Lancet Neurology 2021

Stroke incidence rates per 100 000 people, for both sexes, 2019



Prevalence of Hypertension in WHO regions

WHO 2013



Geographic variation of hypertension in South Africa 
Demographic & Health Survey, N=13,596

Red coloured – high risk   

Green coloured – low risk 

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

Hypertension prevalence = 30.4%

Women = 32.6% 

Men = 27.4%



Prevalence of Hypertension in LMICs

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

Overall prevalence = 32.3%



Prevalence of Hypertension in LMICs

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

Age Education

Overweight/obesity



2023;46:1363–1374



Geographic Variation of Overweight/Obesity in Nigeria
2008 Demographic & Health Survey, N=29,967 women (15-49y)

Kandala N-B & Stranges S. PLoS One. 2014;9:e101103

Prevalence of combined 

overweight and obesity =20.9%



Odds Ratios of combined overweight/obesity



Urbanization & Geographic Variation of Overweight/Obesity in India
2005-2006 Demographic & Health Survey (DHS) 

Siddiqui ST, Kandala N-B & Stranges S. Int J Public Health. 2015;60:717-26

Urban areas consistently associated with a higher risk of overweight/obesity across all zones



Were JM, Stranges S, Creed IF. J Glob Health. 2020;10(2):020423

Fertility as a key predictor of the double burden of malnutrition 

among women of child-bearing age in sub-Saharan Africa



3

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



Changes in coronary heart disease mortality, in men and 

women aged 35–74, between 1990 and 2000

Capewell S, O’Flaherty M. Heart 2008;94:1105-1108



Explaining declining trends in CVD mortality in Western Countries

Circulation 2004;109:1101-7  &  Heart 2013;99:159-62  &  BMJ. 2014;348:g1088 (Scotland)

42-45% 55-58%



Cardiovascular Health of the Canadian Population
Canadian Community Health Survey 2003–2011

Maclagan LC et al. CMAJ 2014;186:180-7

Fewer than 1 in 10 Canadian adults and 1 in 5 Canadian youth are in ideal cardiovascular health 



2023;11:e026790



End of the long-term decline in CVD mortality? 
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Cardiovascular disease death rates, Canada, 1980-2016

Global Burden of Disease Study, 2017-18



Hypertension Burden in Luxembourg 

European Health Examination Survey (2013-15, age 25-64)

68’837 persons (>70%) ignore they suffer from 

hypertension or are not sufficiently controlled

43’691 persons

ignore their

status

31,03%

97’306

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



Cardiovascular disease prevention in women: 

a rapidly evolving scenario

The Lancet May 2021













Source: Kuh et al., 2014



Risk 

Conditions

Risk 

Factors

Multimorbidity

Chronic Disease Continuum



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 defined as 2+ or 3+ chronic diseases)
– One disease is not necessarily more central than the others
– Facilitates more holistic and patient-centered approach

Index 
Disease

Chronic 
Disease

Patient

Co-Morbidity 

vs. 

Multi-Morbidity

Source: Boyd  and  Fortin, 2010
Patient

Chronic 
Disease

Chronic 
Disease

Chronic 
Disease

Chronic 
Disease

Chronic 
Disease

Chronic 
Disease

Multimorbidity vs. Comorbidity

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





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

Multimorbidity Definition



Adapted From: Stewart and Fortin, 2017



Family 
History

Senescence

Poly-
Pharmacy

Disease 
Susceptibility

Interaction 
Between 

Risk Factors

Low 
Education

?
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Source: Fabbri E, et al. J Am Med Dir Assoc. 2015;16:640-7

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


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





Distribution of the leading causes of death in Canada in 2020

Share of deaths





➢ 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 

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

Yarmol-Matusiak EA, Cipriano LE, Stranges S. Scand J Public Health. 2021

MORTALITY (Jan 28/2021)

1,137 x 1M (Sweden)

357    x 1M (Denmark)

120    x 1M (Finland)

102    x 1M (Norway)





Small steps, strong shield: directly measured, moderate 

physical activity in 65,361 adults is associated with significant 

protective effects from severe COVID-19 outcomes

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



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)



COVID-19 & One-Health concept

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

Relevance of human, animal, & environment interaction 

to viral disease based on One-Health concept





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



BMJ. 2020





Lessons Learned from the Pandemic

✓ 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


