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You are what you eat, 
are you? How to 
interpret the evidence 
from nutrition 
epidemiology studies –
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A BIT OF HISTORY
How food fed epidemiological methods

https://www.britannica.com/topic/Huangdi; https://www.britannica.com/biography/Hippocrates; https://de.wikipedia.org/wiki/James_Lind



Huang Di (2600 BC)

Huang Di asked, “I’ve heard that in the days of old everyone lived
one hundred years without showing the usual signs of aging. In our
time, however, people age prematurely, living only fifty years. Is this
due to a change in the environment, or is it because people have
lost the correct way of life?”
Qi Bo replied, “In the past, people practiced the Tao, the Way of Life.
They … ate a balanced diet at regular times, arose and retired at
regular hours, avoided overstressing their bodies and minds, …
thus, it is not surprising that they lived over one hundred years.”
“These days, people have changed their way of life. They drink wine
as it were water,... They fail to regulate their lifestyle and diet,
and sleep improperly. So it is not surprising that they look old at fifty
and die soon after.”



Hippocrates of Cos (400 BC)
Let food be thy medicine: wrongly attributed to him.
On Regimen in Acute Diseases

One must determine by such marks as these, when sweet, strong,
and dark wine, hydromel, water and oxymel, should be given in
acute diseases. Wherefore the sweet affects the head less than the
strong, attacks the brain less, evacuates the bowels more than the
other, but induces swelling of the spleen and liver; it does not agree
with bilious persons, for it causes them to thirst; it creates flatulence
in the upper part of the intestinal canal, but does not disagree with
the lower part, as far as regards flatulence; and yet flatulence
engendered by sweet wine is not of a transient nature, but rests for
a long time in the hypochondria.

https://clinicalnutritionespen.com/article/S2212-8263(13)00092-4/fulltext
http://classics.mit.edu/Hippocrates/acutedis.14.14.html



James Lind - The first clinical trial (1747)



John Snow – geographical epidemiology (1854)

Case Studies in Public Health. DOI: http://dx.doi.org/10.1016/B978-0-12-804571-8.00017-2
https://en.wikipedia.org/wiki/John_Snow



Determinants of dietary intake

EHN - Transforming European food and drink policies for cardiovascular health – September 2017



Food expenditures, 2012, % of budget
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www.ers.usda.gov/data-products/food-expenditures.aspx



https://time.com/6162598/ukraine-war-food-shortage/



Trends in caloric availability

Guerra et al. Eur J Clin Nutr. 2012;66:273-5



Trends in vegetable oil availability
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DIET AND NCDs
Different types of studies



A major burden

GBD 2017  Diet collaborators, Lancet 2019;393:1958–72



And many possible markers

Individual foods: beef, fish, bananas, bread, water…
Food categories: meat, dairy, fruit, vegetables…
Nutrients: protein, lipids, vitamins, minerals
Other: AA, flavonoids, phytosterols, polyphenols…
Non-food: additives, pollutants, microplastics, toxins…
Dietary patterns: a priori or a posteriori…
Compliance to dietary guidelines: yes/no, score…
Behaviours: number and timing of meals, fasting, diets…



Ecological correlations

Hoerr et al. J Epidemiol Glob Health 2017;7:81-89.

Food balance sheets
production

+ imports
- exports

- waste
- animal consumption

= food availability



Ecological temporal correlations

Besson et al. J Epidemiol 2013;23:466-473



Geographic associations

Joost et al. Nutr Diabetes 2019;9(1):35

SSBs

Obesity

Overlap



Ecological correlations

Easy to perform
Aggregated data available
Hypotheses-making

Wide range in consumption
or disease rates needed
Correlation is not causation
Prone to confounding



Cross-sectional studies

Dietary patterns
• Hypothesis-oriented or a priori: 

selected beneficial foods
• Naïve or a posteriori: determined

by dimension reduction methods
(PCA, RRR, cluster analysis)

Lasserre et al. Nutrients 2021;13:768



Cross-sectional studies

Lasserre et al. Nutrients 2021;13:768



Cross-sectional studies

Mostly case-control or association
NO causality
Considerable risk of bias

• Information/recall
• Social desirability
• Sampling

Hypothesis-developping
Should not be disregarded



Prospective studies

Sieri et al. Sci Rep 2017;7:9757

Glycemic index (GI)
• Capacity to increase glucose levels after consumption
• High GI: white bread, sugary beverages, potatoes
• Low GI: pulses, pasta



Prospective studies

Pearce et al. J Nutr 2021;151:1231-1240

Meta-analysis
• Grouping the information from

several prospective studies
• Increased overall sample size, 

combined effect, heterogeneity, 
publication bias…



Prospective studies

Establish causality
Multiple hypotheses can be tested

Hard to conduct (sample size, follow-up)
Need replication

• Dietary behaviours
• Dietary change

Main source of evidence to establish dietary guidelines



Intervention studies

7447 people randomized into:
• Mediterranean diet + nuts
• Mediterranean diet + extra-virgin

olive oil (EVOO)
• Low fat diet

Estruch et al. N Engl J Med. 2018;378:e34.



Intervention studies

Forte et al J Human Hypertens 1989;3:179-184

Cluster randomization:
• Low salt
• Control



Intervention studies

Very few randomized controlled trials
• Dietary changes hard to sustain in the long term
• Need for large sample sizes
• One hypothesis = one RCT
• Replications needed…



Intervention [studies]

Non-randomized interventions due to changes in
• Policy or legislation
• Economics
• Food availability
• Lifestyle



USA: water chlorination

https://waterandhealth.org/safe-drinking-water/wp/

Life magazine (1997) declared, “The filtration of 
drinking water plus the use of chlorine is 
probably the most significant public health 
advancement of the millennium.”

Similar decreases in cholera and hepatitis A 
cases



Switzerland: iodized salt

Nicod, Bull World Hlth Org 1953;9:259-73

Conscripts with goiter



Finland: North Karelia Project
% %

Vartiainen et al, BMJ 1995;311:589



Finland: North Karelia Project

Vartiainen et al, BMJ 1995;311:589



Cuba

Economic crisis after the fall of Soviet Union

Franco et al, Am J Epidemiol;2007;166:1374-80



Cuba

Obesity cut by half!

Franco et al, Am J Epidemiol;2007;166:1374-80



Cuba

Franco et al, Am J Epidemiol;2007;166:1374-80

Decrease in diabetes, cardiovascular disease, but not cancer



Poland

Zatonski et al, BMJ 1998;316:1047

Very quick effect:
• 20% decrease in 5 years!
• Never achieved by drugs



Korea

Park et al. Cancer Causes Control 2011;22:1497–502

Negative association with:
• Fruit intake
• Fridge ownership



Summary

Dietary intake influenced by multiple factors.
Dietary intake can be assessed via multiple markers.

Diet major determinant of NCDs.

Evidence from prospective studies, few RCTs.


