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Cardiovascular diseases can be prevented
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Burden of diseases and injuries attributable to risk 
factors : Global Burden of Disease Study

CMAJ Open 2019. DOI:10.9778/cmajo.201801
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RCTs with hard clinical endpoints

Prospective cohort studies
Nested case-control/case cohort 

studies
RCTs with intermediate 

outcomes

Retrospective case-control study

Ecological studies
Cross-sectional studieslow

high

Hierarchy on study designs

Quick, easy to perform 
Can’t establish causality, 
more prone to bias (ie. 
selection bias)

More time consuming, 
expensive
Prospective associations

‘gold standard’ 
but not always 
feasible (i.e. for 
some diseases 
such as CVD long 
follow-up needed)

Advantages and limitations of study designs
DisadvantagesAdvantagesDescription

Selection bias
Shows correlation but no causation

Quick 
Inexpensive

Observational study in a group 
(i.e. country)

Ecological studies

Difficult to know if exposure preceded outcome 
No follow-up
More prone to bias (selection bias, reverse
causation)

Quick 
Inexpensive

Survey in a population at a 
single time point

Cross-sectional studies

Selection bias
Can study only one disease at a time 
Recall bias

Quick and inexpensive 
Can study rare outcomes

Two groups of people selected: 
one with disease one without

Case-control studies

Time consuming because of follow-up
Can be expensive
Risk of subjects lost of follow-up

Risk is easily calculated 
Large populations 
Prospective (longitudinal) 
design
Many disease outcomes

Participants classified 
according to a particularly 
exposure that are followed up 
prospectively to see who 
develops the disease

Cohort studies

Time consuming 
Expensive
Sufficient recruitment can be difficult
Risk of non-compliance

Randomization reduces 
confounding 
Considered the ‘gold 
standard’
Control of interventions

Comparison of a group 
receiving an intervention with a 
control group

Randomized controlled 
trials
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Mediterranean diet and primary prevention of CVD

Prospective cohort studies: ~30 lower risk of CVD RCT ~30 lower risk of CVD

European Journal of Nutrition (2019) 58:173–191

N Engl J Med 2018;378:e34.

A checklist of several key conditions for establishing causality:

• Strength of the association
• Consistency of the association
• Specificity
• Temporality
• Biological gradient (dose-response)
• Biological plausibility
• Biological Coherence
• Experimental evidence
• Analogy

Bradford-Hill criteria for inferring causality from cohort
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Baseline

1986 Dietary, lifestyle, and clinical characteristics obtained every 2 to 4-years 2018

Nurses’ Health Study Health Professionals Follow-up Nurses’ Health Study II

n = 121,700 (30-55y) n = 116,000 (25-42y)n = 51,529 (40-75y)

Diet CVD outcomes Covariates Statistical Analysis

Prospective cohort studies: example of design

End of 
follow-up

Olive oil consumption

All-cause mortality 
CVD mortality

Cancer mortality 
Neurodegenerative disease mortality 

Respiratory disease mortality

• 60,582 women (NHS, 1990-2018)
• 31,801 men (HPFS,1990-2018)
• 28 years of follow-up
• 36,856 deaths occurred

Guasch-Ferré M, et al. J AmColl Cardiol. 2022;79:101-112

• 61,181 women (NHS, 1990-2014)
• 31,797 men (HPFS, 1990-2014)
• 24 years of follow-up
• 9,797 incident casesof CVD

• 6,034 CHD cases
• 3,802 stroke cases

Cardiovascular disease 

Coronary heart disease

levels of circulating inflammatory biomarkers 
and a better lipid profile

Guasch-Ferré M, et al.J Am Coll Cardiol. 2020;75:1729-1739

• 59,930 women (NHS, 1990-2014)
• 85,157 women (NHSII, 1990-2014)
• 22 years of follow-up
• 5738 and 3914 incident casesof T2D

Guasch-Ferré M, et al. Am J Clin Nutr. 2015;102:479-86

Type 2 diabetes

Olive oil associated with lower risk of diseases
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Healthy aging:
- Survived to 70 years
- Free of 11 chronic diseases
- Intact mental health
- Intact cognitive health
- Intact physical function

Optimal dietary patterns for healthy aging

Anne-Julie Tessier Marta Guasch-Ferré

Illustration by S.H. Nielsen
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Illustration by S.H. Nielsen

Precision nutrition aims to improve the discovery
and delivery of, and aherence to evidence-based
recommendations
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