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Chocolate Consumption, Cognitive Function,  
and Nobel Laureates

Franz H. Messerli, M.D.

Dietary flavonoids, abundant in plant-based foods, 
have been shown to improve cognitive function. 
Specifically, a reduction in the risk of dementia, 
enhanced performance on some cognitive tests, 
and improved cognitive function in elderly patients 
with mild impairment have been associated with 
a regular intake of flavonoids.1,2 A subclass of 
flavonoids called flavanols, which are widely 
present in cocoa, green tea, red wine, and some 
fruits, seems to be effective in slowing down or 
even reversing the reductions in cognitive per-
formance that occur with aging. Dietary flavanols 
have also been shown to improve endothelial 
function and to lower blood pressure by causing 
vasodilation in the peripheral vasculature and in 
the brain.3,4 Improved cognitive performance 
with the administration of a cocoa polyphenolic 
extract has even been reported in aged Wistar–
Unilever rats.5

Since chocolate consumption could hypotheti-
cally improve cognitive function not only in indi-
viduals but also in whole populations, I won-
dered whether there would be a correlation 
between a country’s level of chocolate consump-
tion and its population’s cognitive function. To 
my knowledge, no data on overall national cog-
nitive function are publicly available. Conceiv-
ably, however, the total number of Nobel laure-
ates per capita could serve as a surrogate end 
point reflecting the proportion with superior 
cognitive function and thereby give us some 
measure of the overall cognitive function of a 
given country.

Methods

A list of countries ranked in terms of Nobel 
laureates per capita was downloaded from 
Wikipedia (http://en.wikipedia.org/wiki/List_of_
countries_by_Nobel_laureates_per_capita). Be-

cause the population of a country is substantially 
higher than its number of Nobel laureates, the 
numbers had to be multiplied by 10 million. 
Thus, the numbers must be read as the number 
of Nobel laureates for every 10 million persons 
in a given country.

All Nobel Prizes that were awarded through 
October 10, 2011, were included. Data on per 
capita yearly chocolate consumption in 22 
countries was obtained from Chocosuisse 
(www.chocosuisse.ch/web/chocosuisse/en/home), 
Theobroma-cacao (www.theobroma-cacao.de/
wissen/wirtschaft/international/konsum), and 
Caobisco (www.caobisco.com/page.asp?p=213). 
Data were available from 2011 for 1 country 
(Switzerland), from 2010 for 15 countries, from 
2004 for 5 countries, and from 2002 for 1 coun-
try (China).

Results

There was a close, significant linear correlation 
(r = 0.791, P<0.0001) between chocolate con-
sumption per capita and the number of Nobel 
laureates per 10 million persons in a total of 23 
countries (Fig. 1). When recalculated with the 
exclusion of Sweden, the correlation coefficient 
increased to 0.862. Switzerland was the top per-
former in terms of both the number of Nobel 
laureates and chocolate consumption. The slope 
of the regression line allows us to estimate that 
it would take about 0.4 kg of chocolate per capita 
per year to increase the number of Nobel laure-
ates in a given country by 1. For the United States, 
that would amount to 125 million kg per year. 
The minimally effective chocolate dose seems to 
hover around 2 kg per year, and the dose–response 
curve reveals no apparent ceiling on the number 
of Nobel laureates at the highest chocolate-dose 
level of 11 kg per year.
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Discussion

The principal finding of this study is a surpris-
ingly powerful correlation between chocolate 
intake per capita and the number of Nobel laure-
ates in various countries. Of course, a correla-
tion between X and Y does not prove causation 
but indicates that either X influences Y, Y influ-
ences X, or X and Y are influenced by a common 
underlying mechanism. However, since choco-
late consumption has been documented to im-
prove cognitive function, it seems most likely 
that in a dose-dependent way, chocolate intake 
provides the abundant fertile ground needed for 
the sprouting of Nobel laureates. Obviously, 
these findings are hypothesis-generating only 
and will have to be tested in a prospective, ran-
domized trial.

The only possible outlier in Figure 1 seems to 
be Sweden. Given its per capita chocolate con-
sumption of 6.4 kg per year, we would predict 
that Sweden should have produced a total of 

about 14 Nobel laureates, yet we observe 32. 
Considering that in this instance the observed 
number exceeds the expected number by a fac-
tor of more than 2, one cannot quite escape the 
notion that either the Nobel Committee in 
Stockholm has some inherent patriotic bias 
when assessing the candidates for these awards 
or, perhaps, that the Swedes are particularly 
sensitive to chocolate, and even minuscule 
amounts greatly enhance their cognition.

A second hypothesis, reverse causation — 
that is, that enhanced cognitive performance 
could stimulate countrywide chocolate con-
sumption — must also be considered. It is con-
ceivable that persons with superior cognitive 
function (i.e., the cognoscenti) are more aware 
of the health benefits of the flavanols in dark 
chocolate and are therefore prone to increasing 
their consumption. That receiving the Nobel 
Prize would in itself increase chocolate intake 
countrywide seems unlikely, although perhaps 
celebratory events associated with this unique 
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Figure 1. Correlation between Countries’ Annual Per Capita Chocolate Consumption and the Number of Nobel 
 Laureates per 10 Million Population.

The New England Journal of Medicine 
Downloaded from nejm.org at STANFORD UNIVERSITY on January 7, 2013. For personal use only. No other uses without permission. 

 Copyright © 2012 Massachusetts Medical Society. All rights reserved. 

rag
Highlight

rag
Highlight

rag
Highlight

rag
Highlight

rag
Rectangle

rag
Oval

rag
Line



n engl j med 367;16  nejm.org  october 18, 20121564

Occasional Notes

honor may trigger a widespread but most likely 
transient increase.

Finally, as to a third hypothesis, it is diffi-
cult to identify a plausible common denomina-
tor that could possibly drive both chocolate con-
sumption and the number of Nobel laureates 
over many years. Differences in socioeconomic 
status from country to country and geographic 
and climatic factors may play some role, but 
they fall short of fully explaining the close cor-
relation observed.

Study Limitations

The present data are based on country averages, 
and the specific chocolate intake of individual 
Nobel laureates of the past and present remains 
unknown. The cumulative dose of chocolate that 
is needed to sufficiently increase the odds of be-
ing asked to travel to Stockholm is uncertain. 
This research is evolving, since both the number 
of Nobel laureates and chocolate consumption 
are time-dependent variables and change from 
year to year.

Conclusions

Chocolate consumption enhances cognitive func-
tion, which is a sine qua non for winning the 

Nobel Prize, and it closely correlates with the 
number of Nobel laureates in each country. It 
remains to be determined whether the consump-
tion of chocolate is the underlying mechanism 
for the observed association with improved cog-
nitive function.

Dr. Messerli reports regular daily chocolate consumption, 
mostly but not exclusively in the form of Lindt’s dark varieties.

Disclosure forms provided by the author are available with the 
full text of this article at NEJM.org.

From St. Luke’s–Roosevelt Hospital and Columbia University, 
New York.

This article was published on October 10, 2012, at NEJM.org.
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The author is a Forbes contributor. The opinions
expressed are those of the writer.

whether there would be a correlation between a country’s level of chocolate
consumption and its population’s cognitive function.” Using the success of a
country in winning Nobel Prizes as a surrogate for “the proportion with
superior cognitive function” in a country, he analyzed the relationship
between the number of Nobel laureates per capita in a country with that
country’s per capita chocolate consumption.

Messerli reported “a close, significant linear correlation (r=0.791, p<0.0001)
between chocolate consumption per capita and the number of Nobel
laureates per 10 million persons in a total of 23 countries.” The relationship
was even stronger when Sweden, the home of the Nobel Prize, was removed
from the calculations, as it appeared to have won more Nobel prizes than
expected based on its chocolate consumption. Switzerland, on the other
hand, “was the top performer in terms of both the number of Nobel
Laureates and chocolate consumption.” (It should perhaps be noted at this
point that Messerli, a hypertension expert who lives in New York City, was
born in Switzerland and reports in his disclosure statement that he
consumes chocolate daily, “mostly but not exclusively in the form of Lindt’s
dark varieties.”)

Messerli duly points out that correlation does not prove causation, but, he
writes, “since chocolate consumption has been documented to improve
cognitive function, it seems most likely that in a dose-dependent way,
chocolate intake provides the abundant fertile ground needed for the
sprouting of Nobel laureates. Obviously, these findings are hypothesis-
generating only and will have to be tested in a prospective, randomized trial.”

Regarding Sweden’s status as an outlier, Messerli writes that “one cannot
quite escape the notion that either the Nobel Committee in Stockholm has
some inherent patriotic bias when assessing the candidates for these awards
or, perhaps, that the Swedes are particularly sensitive to chocolate, and even
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Correlation and Causation

a comment  

S88

ABSTRACT Some purely methodological comments are made on the pitfalls and
difficulties in making causal inferences from observational data, including in studies of
disparity in medicine.The ideas of spurious correlation and measurement error are dis-
cussed with an eye towards their impact upon inferences about causality, and cautions
are offered about over-reliance upon testing hypotheses.

STATISTICIANS HAVE LONG STRUGGLED to deduce causal relationships from
correlation; that is, to determine a mechanistic relationship from purely em-

pirical evidence of association.That is also the essential goal of the methods that
are being discussed here. There are other important issues to be sure, such as
whether or not the deduced causal relationship is illegal or immoral, but statis-
tically that is secondary to the study of the nature of the relationship.The answer
to the strict question “Can cause be deduced from correlation?” is generally
“no.” But necessity being the mother of invention, we do it anyway, by weaken-
ing the question to one permitting a more positive answer: “Under certain
restrictive assumptions, can we conclude causation from correlation, beyond a
reasonable doubt?” In that form a great deal of methodological progress has been
made, including by one of this year’s Nobel Prize–winning economists, Clive
Granger. But the answer to the strict question remains “no,” and it may be
worthwhile recalling why that is so.

Department of Statistics,University of Chicago,Room 102, 1118 E. 58th Street,Chicago, IL 60637.
E-mail: stigler@galton.uchicago.edu.
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