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A simplified picture of cardiovascular disease aetiology

Tzoulaki et al Circulation 2016



Major milestones in cardiovascular disease aetiology research

Tzoulaki et al Circulation 2016



Decades of decline in vascular mortality in high-income countries

Ezzati et al. Nature Reviews Cardiology 2015
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Associations of change in treatment score with change in 
an aggregate risk factor score in MONICA

Kuulasmaa et al. Lancet 2000



NCD mortality declined in ~80% of countries from 2010 to 2019

Female

Male

NCD Countdown Collaborators Lancet 2025

Probability of dying 
from an NCD between 
birth and 80 years of 
age in the absence of 
competing causes of 
death



Multiple NCDs contributed to good and poor performance 

NCD Countdown Collaborators Lancet 2025
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Multiple NCDs contributed to good and poor performance 

NCD Countdown Collaborators Lancet 2025
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In ~40% of countries, the size or direction of change improved from 
2001-2010 to 2010-2019

Female Male

Change from 2001 to 2010 (percentage points)
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In ~40% of countries, the size or direction of change improved
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NCD Countdown Collaborators Lancet 2025



In ~60% of countries, the size or direction of change deteriorated from 
2001-2010 to 2010-2019
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In ~60% of countries, the size or direction of change deteriorated

NCD Countdown Collaborators Lancet 2025
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Multiple diseases also contributed to decadal improvement or 
deterioration of trends

NCD Countdown Collaborators Lancet 2025
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Multiple diseases also contributed to decadal improvement or 
deterioration of trends

NCD Countdown Collaborators Lancet 2025

Male



• Global network of ~2,000 scientists/practitioners; working closely with the WHO
• Pool and analyse population-based data on cardiometabolic conditions

– Over 4,000 studies with >200 million participants in 197 countries
– Rigorous assessment that data are representative of general population with high-quality 

measurement

• Country results and visualisations at www.ncdrisc.org

Non-Communicable Disease Risk Factor Collaboration (NCD-RisC)



NCD-RisC selected scientific outputs



NCD-RisC policy and engagement outputs and outreach

Since launch in April 2016

464,799Total users

581,676Total sessions

1,758,956Total page views

191Users (per day)

239Sessions (per day)

723Page views (per day)

63 countries have ≥1000 sessions

204 countries have ≥10 sessions

234 countries have at least 1 session



NCD-RisC data pipeline
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• Data maintained on access-controlled servers; certified for ISO 27001 and ISO 9001
• NCD-RisC team in dedicated area with five layers of ID-controlled access
• Data use agreements with NCD-RisC PI and/or Imperial College London when needed 

by data providers

NCD-RisC data security and operation



Rigorous and systematic inclusion and re-analysis



• Amount of available data varies; data are sparse in some countries, age groups and years 
• Variability in data within the same country, even for national data
• Some studies are representative of particular regions or communities, not of the entire country
• Some studies include only urban or only rural populations
• Time trends and age associations may be nonlinear

Using heterogeneous data for global estimation
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• Hierarchical linear and non-linear time trends
• Non-linear age associations, and allow time trends to vary by age
• Systematic and random differences among national and non-national data

Bespoke statistical meta-regression to fit the data for global estimation

Finucane et al. Stat Sci 2014
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Prevalence of obesity has increased in almost all countries

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



Over one billion school-aged children, adolescents, and adults lived 
with obesity in 2022

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



The shifting epicentre of obesity

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



Underweight has declined but remains prevalent in south and 
southeast Asia, and in males in parts of Africa

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



An increase in the double burden of underweight and obesity

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



Increasing obesity dominance of malnutrition in adults
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NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



BMI and waist-to-height ratio are correlated within all regions 

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024



At any BMI level, people in south Asia have a higher waist-to-height 
ratio

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



Heterogeneous trends in hypertension

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2021



Per-capita GDP (2011 international $)
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A repositioning of the epicentre of high blood pressure

Sub-Saharan 
Africa
Central Asia, the Middle 
East and North Africa

South Asia

East and Southeast Asia

High-income Asia 
Pacific

Oceania

High-income western

Central and Eastern 
Europe 

Latin America and the 
Caribbean

NCD Risk Factor Collaboration Lancet 2017; Zhou et al Nature Reviews Cardiology 2021; www.ncdrisc.org



Prevalence of diabetes has increased in most countries, especially in 
low- and middle-income countries

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



Over 800 million adults lived with diabetes in 2022

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024



NCD Risk Factor Collaboration Nature 2020

A global convergence, and increasingly repositioning, of non-optimal 
cholesterol
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• How do countries compare in use of effective treatments and control?
– Hypertension, diabetes, risk-based multi-drug treatment, etc.

NCD-RisC data potential and directions 
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Hypertension treatment and control in 12 high-income 
countries (results for 60-69 year-old women)

NCD Risk Factor Collaboration Lancet 2019
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Highly variable rates of hypertension treatment across the world

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2021



Varying degree of control among those treated
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NCD Risk Factor Collaboration (NCD-RisC) Lancet 2021
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Rates of diabetes treatment have improved unevenly across the world, 
stagnating in many low- and middle-income countries

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024; www.ncdrisc.org



Substantial inequality in contemporary diabetes treatment coverage

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024
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The majority of people with untreated diabetes live in low- and 
middle-income countries

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024



Nearly 450 million were not treated for their diabetes

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024



• How do risk factor levels and trends vary in population subgroups?
– Women and men
– Adolescents and young adults, middle-ages, and older adults
– By education or economic status, or rural and urban place of residence

NCD-RisC data potential and directions – population subgroups 



Difference between urban and rural mean BMI (kg/m2)

Urban BMI is higherRural BMI is higher

Women

Rising rural BMI is driving global obesity epidemic in adults

NCD Risk Factor Collaboration Nature 2019; www.ncdrisc.org



• How do risk factor levels and trends vary in population subgroups?
– Women and men
– Adolescents and young adults, middle-ages, and older adults
– By education or economic status, or rural and urban place of residence
– In people at different BMI ranges 

NCD-RisC data potential and directions – population subgroups 



Density of people with hypertension

NCD-Risk Factor Collaboration (NCD-RisC) Lancet 2024

Hypertension in relation to body-mass index and waist-to-height ratio

Prevalence of hypertension



• The question: How are multiple conditions distributed and patterned?
– How do cardiometabolic and renal overlap with liver, neuropsychiatric and musculoskeletal 

conditions, cancers and infections?
– Do different phenotypes emerge in different regions/times? do we see compression or expansion 

of morbidity as mortality declines?
– How do they vary among population subgroups? What are the implications for risk and care?

• The task: Identify phenotypes (or clusters) that collectively characterize a population 
beyond single clinical definitions such as the metabolic syndrome
– Emphasis on epidemiological, clinical and health system relevance

NCD-RisC data potential and directions  - multiple conditions



Relationship of cardiometabolic-renal phenotypes with age

Lhoste et al Nature Cardiovascular Research 2024



Ten cardiometabolic and renal phenotypes in the US population

Lhoste et al Nature Cardiovascular Research 2024



Relationship of the identified phenotypes with age

Lhoste et al Nature Cardiovascular Research 2024



Demographic features and medication use of the clusters

Lhoste et al Nature Cardiovascular Research 2024



Clinical features of the clusters 

Lhoste et al Nature Cardiovascular Research 2024



Time trends of cardiometabolic and renal phenotypes

Lhoste et al Nature Cardiovascular Research 2024



Trends in the use of antihypertensive medicines and statins

Lhoste et al Nature Cardiovascular Research 2024



Modelling risk factor interventions and the decline in NCDs 

Kontis et al Lancet 2014
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