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Epistemology of the Internet 
by Donald Gillies, University College London (donald.gillies@ucl.ac.uk) 
 
This is a revised version of a talk composed for The Written Word, Symposium of the 
Karl Popper Foundation Klagenfurt, 18-21 February, 2015.  Unfortunately I was 
unable to attend the symposium.  The original draft contained as an example of the 
problem of misinformation, the divergent views on diet to be found on the internet.  I 
have revised this draft to take account of the more extended treatment of the question 
of diet in my 2019 book: Causality, Probability, and Medicine.   
 
 
 
Abstract 
 
Popper developed his theory of World 3 more than twenty years before the 
appearance of the internet in its modern form.  Yet it will be shown in this paper that 
Popper’s theory of World 3 applies with remarkable accuracy to the internet.  
Looking at the internet in this way brings to light a fundamental problem – the 
problem of misinformation.  The paper discusses this problem using the example of 
dietary advice on the internet. 
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1.  The Prophetic Quality of Popper’s Theory of World 3 
 

To appreciate the prophetic quality of Popper’s theory of World 3, it is useful 
to begin by giving the dates when Popper developed his theory, and then comparing 
these with the dates of the inventions and developments, which led to the modern 
internet.  Popper seems to have developed his theory of World 3 in the second half of 
the 1960s.  What became the standard account of this theory appeared as chapters 3 
and 4 of Popper’s book Objective Knowledge, which was published in 1972.  Chapter 
3 Epistemology Without a Knowing Subject had already been published in 1968, while 
Chapter 4 On the Theory of the Objective Mind was based on articles which had 
appeared in 1968 and 1970.  In his 1972 exposition, Popper uses the term ‘Third 
World’, but later, following a suggestion by his friend Sir John Eccles, he preferred to 
use the term ‘World 3’.  In the present paper, I will use ‘Third World’ and ‘World 3’ 
interchangeably.  

It need hardly be said that nothing like the contemporary internet existed in the 
late 1960s and early 1970s.  Nonetheless it was in that period that the first tentative 
steps were taken to connect computers so that information could be passed between 
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them.1 A number of systems were developed for this purpose in different parts of the 
world, but perhaps the most significant was the one produced by the USA’s Defense 
Advanced Research Projects Agency (DARPA).  DARPA’s packet switching network 
was called ARPANET.  A well-known anecdote, relating to this early period, 
concerns the first ARPANET link, which was established between the University of 
California, Los Angeles (UCLA) and the Stanford Research Institute on 29 October 
1969.  To check whether the link had been established, the participants were in touch 
by phone.  First L was typed and it was checked by phone that it had appeared at the 
other end.  Then O was typed and its appearance was again checked by phone.  
However, when G was typed, the system crashed.  

Still great oaks do sometimes from tiny acorns grow.  By 1981 ARPANET 
had 213 hosts.  Another significant date was 1 January 1983 when ARPANET 
replaced some of its earlier protocols by the much superior TCP/IP protocols.  TCP/IP 
allowed ARPANET to be connected up to other networks. 

The story now shifts to CERN, which, in the second half of the 1980s, created 
for its own internal use an extensive internet using TCP/IP protocols.  Berners-Lee, 
who was working at CERN, had the idea of improving this by using hypertext.  He 
was allowed to proceed with his plan, and by Christmas 1990 had developed the basic 
tools for what he decided to call the World Wide Web.  These included the HyperText 
Transfer Protocol (http) and the HyperText Markup Language (html).  In January 
1991 the first Web servers outside CERN were established, and, in the 1990s, the 
growth of the internet became explosive.  In 1993, only 1% of telecommunicated 
information went through the internet, but, by 2000 this had risen to 51%, becoming 
97% by 2007. 

It is worth noting that virtually all the research and development which led to 
the modern internet was publicly funded.  In fact commercial use of ARPANET was 
strictly forbidden, and connections were restricted to military sites and universities.  
CERN was of course also government funded.  Both CERN and Berners-Lee made 
the Web available freely with no patent and no royalty payments being required.  
Once the internet had been developed, however, it was rapidly commercialised, 
leading to the dot-com crash of 2001. 

Returning now to Popper, we can say that the internet in its modern form 
appeared about twenty years after he had developed his theory of World 3, and that it 
took a further ten to fifteen years for the internet to assume its present dominant 
position in contemporary life.  Despite these long time gaps, I will try to show in the 
next section that Popper’s account of World 3 applies very well indeed to the internet.  
This is what, in my view, gives Popper’s theory of World 3 a prophetic quality. 
 
 
2.  Popper’s Account of World 3 applies to the Internet 
 

Popper begins by characterising the Third World as (1972, p. 106): 
 
“the world of objective contents of thoughts, especially of scientific and poetic 
thoughts and of works of art.” 
 

                                         
1 The following account of the history of the internet was obtained, perhaps appropriately, by surfing 
the internet.  In view of the points to be made later in this paper, I hope that it contains correct 
information rather than misinformation. 
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Now the term ‘internet’ is perhaps ambiguous.  We could mean by ‘the internet’ the 
infrastructure of cables, computer hardware etc, together with the software that enable 
these to work.  This, however, is not the sense in which I want to use the term ‘the 
internet’.  I want rather to use the term to refer to the contents of all the web pages 
which are more or less publicly available.  Now the internet in this sense does indeed 
contain almost all the content of scientific and literary works.  Whether the internet 
contains the contents of works of art is perhaps more questionable.  Consider 
paintings and sculptures.  There are of course pictures of most such objects on the 
internet, but it could be argued that the full content of a painting or sculpture can only 
be obtained by seeing the original.  The internet must contain hundreds of 
reproductions of the Mona Lisa, but the full content of that painting can perhaps only 
be obtained by viewing the original in the Louvre in Paris.  The case of paintings and 
sculptures is therefore arguable, but, for the most part the contents of the internet are 
the same as those specified by Popper’s initial characterisation of World 3. 

I now want to argue that the main points, which Popper makes about World 3, 
apply to the internet.  To do so, I will use the device of the transformed quotation.  
That is to say I will give a quotation from Popper making an important point about 
World 3, substitute for the expression ‘Third World’ (or a similar variant) the 
expression ‘the internet’.  So that the reader is not deceived, I will put the original 
expression in square brackets [ … ] after the phrase ‘the internet’.  The point of this of 
course is to show that what Popper originally said about World 3 is today true of the 
internet. 

My first transformed quotation originally concerned the contents of World 3.  
It runs as follows (1972, p. 107): 
 
 “Among the inmates of the internet [my ‘third world’] are, more especially, 
theoretical systems; but inmates just as important are problems and problem 
situations.  And I will argue that the most important inmates of the internet [this 
world] are critical arguments, and what may be called … the state of a discussion or 
the state of a critical argument; and, of course, the contents of journals, books, and 
libraries.” 
 
Nowadays the contents of journals, books, and libraries are for the most part available 
on the internet.  There may still be a few journals and books, which only exist in 
paper form, but even this small remainder is likely to disappear before long.  As for 
‘critical arguments’ and ‘the state of a discussion’, they are arguably more easily 
obtained from the internet now than they were from libraries in the late 1960s and 
early 1970s.  In any area of research, there are usually blogs in which the principal 
participants discuss the current situation in the field.  Such blogs give a good picture 
of the state of the discussion in the area, and provide the relevant critical arguments. 

Popper stresses in a number of places that World 3 is made by humans, and, of 
course, the same applies to the internet.  In one striking passage Popper compares the 
human creation of World 3 to spiders making webs and bees honey.  The transformed 
quotation runs as follows (1972, pp. 159-60): 
 
“ the internet [the third world] … is the product of men, just as honey is the product of 
bees, or spiders’ webs of spiders. … larger parts of the internet [the third world] are 
the unplanned product of human actions …” 
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Popper introduces another analogy, that of building a cathedral.  He says (1972, p. 
185): 
 
“ … working on science is a human activity like building a cathedral.” 
 
This obviously applies to the internet, which is indeed like a cathedral rising up 
through the labours of vast numbers of workers.   

Popper stresses in another passage that individual contributions to the Third 
World are vanishingly small. The transformed quotation runs  
(1972, p. 161): 
 
“All of us contribute to the internet’s [its] growth, but almost all our individual 
contributions are vanishingly small.” 
 
Perhaps the word ‘vanishingly’ here is a bit too strong.  As already remarked, the 
internet enables an instant exchange of critical arguments in blogs, chats, etc. It 
creates the possibility of constant discussion, provoking participants to respond and 
communicate.  In this way the internet accentuates the role of the individual subject in 
helping to create World 3.  We can illustrate this point by continuing the cathedral 
analogy.  Suppose there is a magnificent cathedral which is famous for its statue of 
one of the saints.  Visitors come from all over the world to admire this statue, which 
we can suppose was made by some medieval craftsman whose name is unknown.  
Would it be correct to say that the contribution of this individual to the cathedral was 
‘vanishingly small’?2 

Popper’s next major point about World 3 is that, although it is created by us, it 
becomes largely autonomous, and in fact reacts back on us.  This is equally true of the 
internet as the following transformed quotation shows (1972, p. 147): 
 
“ the internet [the third world] … is man-made.  But … the internet [this world] exists 
to a large extent autonomously; … it generates its own problems, especially those 
connected with methods of growth; and … its impact on any one of us, even on the 
most original of creative thinkers, vastly exceeds the impact which any of us can 
make upon it.” 
 
Moreover, Popper stresses that no individual can master even a small part of World 3, 
and the same of course applies to the internet.  Here is the transformed quotation 
(1972, p. 161): 
 
“we can act upon the internet [it], and add to it or help its growth, even though there is 
no man who can master even a small corner of the internet [this world].” 
 
These quotations show that Popper actually provided a theory of the internet more 
than twenty years before the internet came into existence. I have one more 
transformed quotation to give, but, as it introduces a new point, I will give it in the 
next section.  
 
 

                                         
2 The arguments in this paragraph were suggested to me by a communication from Zuzana 
Parusniková.  She discusses Popper’s ‘vanishingly small’ claim in her very interesting 2016, p. 313.  
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3.  The Problem of Misinformation 
 

Popper compares his World 3 to Plato’s World 3 – the World of Forms.  
Popper points out that in contrast to the Platonic World of Forms, his World 3 is man-
made, changing, and contains false theories as well as true ones.  The following 
transformed quotation shows that all this applies equally well to the internet (1972, p. 
122): 
 
“Plato’s third world was divine; it was unchanging and, of course, true.  Thus there is 
a big gap between Plato’s third world and the internet [his and my third world]: the 
internet [my third world] is man-made and changing.  It contains not only true 
theories but also false ones, and especially open problems, conjectures, and 
refutations.” 
 

At the moment there are important developments in the analysis of the internet 
and its effect on human knowledge and so on society.  This area of study is usually 
described as the philosophy of information.  The idea is that information is obtained 
from the internet and that this gives rise to the information society.  Can Popper’s 
ideas about World 3 make a contribution to this important area of contemporary 
research?  I think they can.3 

In the last transformed quotation given, it was stressed that the internet 
contains both true theories and false theories, that is to say both correct (or sound) 
information, and misinformation.  This is obviously the case.  One need only think of 
holocaust denying websites, which give an account, which is totally at variance with 
reality, of the concentration camps of the Second World War.  It is of course still true 
to say that, in our information society, people do generally obtain information from 
the internet, but it should be remembered that information on the internet is mixed up 
with misinformation.  So the transformed quotation we have just given from Popper 
leads to what could be called the problem of misinformation.  This can be stated as 
follows.  Whenever we want to obtain information from the internet, how can be sure 
that what we download is correct information and not misinformation?  This is a 
serious practical problem, and, in the next and final section, I will discuss it using a 
specific example. 
 
 
4.  A Discussion of the Problem using the example of Dietary Advice on the 
Internet 
 

When investigating a rather abstract problem, it is often useful to consider a 
concrete example.  Here is one, which I think is fairly realistic.  Suppose someone 
(Mr X say) would like to minimise his chance of getting heart disease by adjusting his 
diet.  What should he eat?  One answer is that he should approximate his diet to the 
traditional Mediterranean diet. This existed in Greece and the South of Italy before 
1970.  Subsequently increasing prosperity and the establishment of fast food outlets 
have changed the diet of those regions to some extent.  One feature of this traditional 

                                         
3 I have already made an attempt to apply Popper’s theory of World 3 to the philosophy of information 
in my (2010) which discusses the ideas of Luciano Floridi – a leading researcher in this area.  The 
present paper is a continuation of this line of thought.  Floridi has provided an excellent introduction to 
the philosophy of information in his (2010). 
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diet was that, compared to the diet of Northern Europe, it contained much less of the 
saturated animal fats to be found in meat, cheese, milk and butter.  In fact in Greece 
and the South of Italy, butter was hardly known at all.  Olive oil was used instead.  
The diet contained a little meat and cheese, but not very much since there were few 
cattle in that part of the world.  Instead there was quite a bit of fish from the 
Mediterranean sea, a whole range of beans, vegetables, nuts and fruit, and a great deal 
of pasta and bread.  In addition, of course, wine, especially red wine, was a common 
beverage. 

However, there is a completely different answer to Mr X’s problem, which is 
that one should adopt the Paleo diet.  This is based on the argument that humans 
evolved during the hunting-gathering period, and so we are best adapted to eating the 
diet which was common at that period.  It is this diet, which will keep us healthy. 
Since hunters killed many animals, it follows that meat cannot be bad for humans, and 
thus the condemnation of saturated fat, which is the principal form of fat found in 
meat, must be wrong.  The Mediterranean and Paleo diets agree that it is desirable to 
eat a large quantity of fruit, nuts and vegetables, since, for the Paleo supporters, these 
were gathered in the hunter-gatherer period of human evolution.  However, the  Paleo 
diet eliminates the bread and pasta which form such a large part of the Mediterranean 
diet.  The argument for so doing is the following. Bread, pasta, rice and other such 
carbohydrates only appeared with the invention of settled agriculture, which occurred 
after the hunter-gatherer period.  So we did not evolve to eat such things as bread, 
which therefore can only do us harm.  Conversely, the traditional Mediterranean diet 
advocates eating only small quantities of meat and dairy products, but a lot of bread 
and pasta. Another difference is that the Paleo diet excludes legumes, such as peas, 
beans, and chickpeas from the diet, whereas these were very often eaten as part of the 
traditional Mediterranean diet.  In fact pasta with butter beans was a very common 
dish in the South of Italy, but would be entirely forbidden by the Paleo diet.   
  Naturally the internet contains websites advocating both approaches.  A 
website which advocates the Paleo diet is thepaleodiet.com.  This urges the eating of 
meat, and argues that the saturated fat in meat is not harmful.  Here is a quotation: 
 
“Recent large population studies, known as meta analyses, show that saturated fats 
have little or no adverse effects upon cardiovascular disease risk.” 
 
The website also explicitly states: 
 
“Don’t eat cereal grains, or legumes” 
 
So bread, pasta, rice, peas, beans, chickpeas are explicitly ruled out.  A rather curious 
recommendation which appears on the website is the following: 
 
“One glass white wine with Dinner” 
 
Now clearly hunter-gatherers would not have had white wine, but this 
recommendation is justified by the following comment, added in brackets: 
 
“Clearly, wine would never have been available to our ancestors, but the 85:15 rule 
allows you to consume three non-Paleo meals per week.” 
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This rule may also justify the frequent appearance of olive oil in Paleo recipes, as 
olive oil would hardly have been available in large quantities to hunter-gatherers.  The 
suspicion arises that the advocates of the Paleo diet may be incorporating some 
features from their rival: the Mediterranean diet, though it is unclear why white wine 
is recommended since generally red wine is considered to be healthier. 
 A website which advocates the Mediterranean diet is cookinglight.com/eating-
smart/nutrition-101/what-is-the-Mediterranean-diet.  In contrast to the Paleo website, 
we find that here the consumption of saturated fat and red meat is regarded as 
unhealthy. 
 
“The Mediterranean diet is not a low-fat diet.  Fat is actually encouraged, but only 
healthy varieties such as monounsaturated fat from olive oil and polyunsaturated fat 
(especially omega-3 fatty acids) from certain fish and shellfish.  Unhealthy fats such 
as … saturated fats, which are often found in … red meat, are discouraged.”   
 

In the light of all this, let us therefore return to our puzzled Mr X.  After 
surfing the internet, he feels hungry.  Should he prepare a plate of the traditional 
southern Italian bean soup with pasta, to be eaten with a hunk of bread?  This was the 
dish which sustained the Southern Italian peasants for centuries.  An advocate of the 
Mediterranean diet would say that this is an excellent healthy choice; but the dish in 
its entirety would be excluded by an advocate of the Paleo diet, since beans, bread and 
pasta are all forbidden by that diet.  Might it be better therefore to prepare a thick 
steak cooked in lard?  No doubt hunters enjoyed just as a dish after they had killed a 
woolly mammoth.  Certainly advocates of the Paleo diet would approve of this 
choice.  Now, as we have seen, advocates of the Mediterranean diet do not condemn 
eating meat altogether, but they do claim that the amount of meat consumed should be 
kept low.  Traditionally meat was eaten by the Mediterranean peoples not more than 
twice a week, though it has to be added that this was not because meat was considered 
unhealthy, but because the average person could not afford to eat meat more often.  
How is Mr X to choose between two contradictory pieces of advice to be found on 
two different websites?  This is the question to which I will now turn. 
 The most obvious answer is that Mr X should prefer the diet theory, which is 
better corroborated or confirmed by evidence, whether this turns out to be the 
Mediterranean diet theory, or the Paleo diet theory. This answer is, in my view, 
correct in theory, but raises some practical problems.  It would, in principle, be 
possible for Mr X to find out on the internet about the evidence in favour of and 
against the two competing theories of diet, and to form a judgment of which of the 
two theories is better corroborated by evidence.  However, this is quite a skilled task, 
which Mr X may not be able to perform. 
 In fact the Paleo diet website gives a list of research papers which are claimed 
to show the correctness of the Paleo approach, but the Mediterranean website also 
gives research which it is claimed shows the correctness of the Mediterranean diet 
approach.  At once some scepticism might enter Mr X’s mind.  After all, one would 
expect the advocates of a particular approach to cite evidence in its favour, but 
perhaps they are omitting evidence, which is against it.  Another problem is that 
research papers often uses terms with which a lay person may be unfamiliar.  I have 
already quoted the following passage from the Paleo diet website: “meta analyses … 
show that saturated fats have little or no adverse effects upon cardiovascular disease 
risk.”  However, Mr X may not know what the term ‘meta-analysis’ means.  In fact 
meta-analysis is a statistical technique used for combining several different statistical 
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studies, usually randomized controlled trials, to give a single overall result.  A 
problem here however is that while meta-analysis is accepted as a valid statistical 
technique by some researchers, others consider it to be invalid.  

A recent, and in my view very convincing, critique of meta-analysis has been 
made by Stegenga in his 2011.  Stegenga’s basic criticism is that the procedure of 
meta-analysis requires many arbitrary decisions to be made at various stages.  So the 
prejudices of the analyst affect the outcome, and different analysts may very well 
produce different conclusions from the same data.  Thus he says (2011, p. 499): 
 
“ … the details of the methodology of a meta-analysis require many decisions at 
multiple stages which allow wide latitude for an analyst’s idiosyncrasies to affect its 
outcome.”  
 
As a result, there is an inherent subjectivity in meta-analysis.  Since any researcher 
performing a meta-analysis has to make a series of subjective decisions, it is only to 
be expected that different researchers will make different decisions, depending on 
their personal views, and hence that different researchers will produce different 
results in their meta-analyses.  Stegenga shows, using many examples, that (2011, pp. 
499-500):  “multiple meta-analyses of the same primary set of evidence can reach 
contradictory conclusions”.  
 Stegenga also gives details of an interesting empirical experiment which 
showed the extent to which different choices can effect the overall result of a meta-
analysis.  In fact this experiment considered variations in only one of four possible 
choices, namely (iii) Choice of quality assessment scale.  Stegenga says (2011, p. 
503) that the experimenters: 
 
“ … amalgamated data from 17 trials testing a particular medical intervention, using 
25 different scales to assess study quality (thereby effectively performing 25 meta-
analyses. … the amalgamated effect sizes between these 25 meta-analyses differed by 
up to 117% - using exactly the same primary evidence.” 
 
This is indeed a striking variation, and remember that it results from varying only one 
of the four choices.  What would happen if we varied the other three as well? 
 Another set of results mentioned by Stegenga (2011, p. 499) shows that meta-
analyses of the same data can reach contradictory conclusions regarding the same 
hypothesis. In one study, the researchers: 
 
 “ … found a correlation between the outcomes of the meta-analyses and the 
analysts’ relationships to industry.  … analysts who had received funding from the 
tobacco industry were 88 times more likely to conclude that passive smoking has no 
adverse health effects compared with analysts who had not received tobacco funding. 
… Antihypertensive drugs have been tested by hundreds of studies, and as of 2007 
there had been 124 meta-analyses on such drugs.  Meta-analyses of these drugs were 
five times more likely to reach positive conclusions regarding the drugs if the 
reviewer had financial ties to a drug company … .”  
 
In the light of such results, how much weight should we give to the meta-analyses 
cited on the Paleo diet website which “show that saturated fats have little or no averse 
effects upon cardiovascular disease risk”?  This is a good illustration of how tricky it 
is to evaluate the evidence for and against a dietary hypothesis. 



 9 

 I will return to the problem of evaluating the evidence for dietary hypotheses 
later on, but now let us consider another approach.   If it is very difficult to assess the 
evidence for some hypothesis ourselves, we could instead just adopt the consensus 
opinion of the experts who have studied the question deeply – if, that is to say, there is 
such a consensus opinion.  Consider, for example, the question of whether man-made 
global warming is occurring.  There is a great deal of rather complicated evidence for 
this hypothesis, and I have to say that I have never studied this evidence.  On the other 
hand, I know that more than 90% of those researchers who have worked in this area 
do support the hypothesis that man-made global warming is occurring.  In these 
circumstances it seems rational for me to accept that this hypothesis is correct. 
 This is connected with Kuhn’s notion of a paradigm.  According to Kuhn, in 
any mature branch of the natural sciences, and apart from relatively short periods of 
revolutionary science, almost all the scientists working in the field accept a 
framework of assumptions which he calls a ‘paradigm’.  For someone who has not 
studied a particular area, it is rational to accept the paradigm which the scientists 
working in that area have adopted.  These scientists have after all studied the area 
closely, and reached the conclusion that the evidence in favour of the paradigm is 
strong enough for it to be accepted.  It is therefore reasonable for a lay person to 
accept their judgement.  Against this, it could be said that there are many instances of 
scientists accepting a paradigm which later turns out to be wrong.  This is true 
enough.  Science is fallible, and so even a theory, which has been very strongly 
confirmed by evidence, can later turn out to be wrong in quite unexpected ways.  
However, at a given moment in time, it is still rational to act on a theory, which is 
strongly confirmed empirically and which is better confirmed than any alternative 
theory – that is to say, it is rational to accept the dominant paradigm of the field.   
 One word of qualification is needed here.  This principle only applies to the 
natural sciences.  According to Kuhn, in economics and the social sciences, there is 
never a single dominant paradigm, but always competing points of view.  These 
different points of view are connected with different ideological and political 
positions.  Contemporary medicine, however, at least as far as physical illnesses are 
concerned, is more like a natural science than a social science.  So Mr X has only to 
find out what is the dominant paradigm in medical circles as regards healthy eating.  
This is easily enough done.  We have only to locate a website which is undoubtedly 
endorsed by the medical establishment and see what it contains.  One such website in 
the UK is www.nhs.uk.  We have only to go there and search for healthy eating in 
order to find out the dominant paradigm in this area. 
 I will now illustrate features of this dominant paradigm by giving some 
quotations from this website.  Here is the first: 
 
“Starchy carbohydrates should make up just over a third of the food you eat.  They 
include potatoes, bread, rice, pasta and cereals.” 
 
Obviously this supports the Mediterranean diet, which contains a lot of bread and 
pasta, against the Paleo diet which bans all cereals.  What then about the question of 
eating meat and whether saturated fat is a risk factor for cardiovascular disease?  Here 
are a few relevant quotations from the website. 
 
“Try to cut down on your saturated fat intake.” 
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“Some meats are high in fat, especially saturated fat.  Eating a lot of saturated fat can 
raise cholesterol levels in the blood, and having high cholesterol raises your risk of 
heart disease.” 
 
“If you eat a lot of red and processed meat, it is recommended that you cut down as 
there is likely to be a link between red and processed meat and bowel cancer.”  
 
Once again this unequivocally supports the Mediterranean diet.  It recommends 
cutting down the amount of red meat consumed, whereas the Paleo diet advocates 
eating a lot of red meat.  The Paleo diet bans the consumption of beans and other 
legumes, but the NHS website says: 
 
“eat some beans and pulses” 
 
It actually recommends substituting meat with legumes in stews etc, saying: 
 
“try using smaller quantities of meat and more vegetables, pulses, and starchy food in 
dishes such as stews, curries and casseroles.”  
 
It is clear from this that, if anyone wants to follow the dominant paradigm in medicine 
regarding healthy eating, they should adopt the Mediterranean diet rather than the 
Paleo diet.  Indeed the NHS website says explicitly: 
 
“The Mediterranean diet is very similar to the government’s healthy eating advice …” 
 
 While relying on the opinions of scientific researchers is a simple and 
practical strategy, there remains something unsatisfactory about it.  It is, after all, just 
an appeal to authority, and would it not be better for an individual, such as Mr X, to 
try to assess the evidence himself rather than just relying on authority?  I have great 
sympathy with this point of view, but there does remain the difficulty that assessing 
evidence can be a complicated and skilled procedure which not everyone can carry 
out.  I already mentioned the problems associated with the statistical technique of 
meta-analysis.  In my 2019 book: Causality, Probability, and Medicine, I analyse a 
part, but only a part, of the evidence regarding what constitutes healthy eating.  
However, this occupies chapters 5, 6 and 7 (pp. 90-132), and section 3 of chapter 13 
(pp. 211-222).  Some of the complexity arises because the relevant evidence is of 4 
different kinds, illustrated in the 2x2 table shown below.  
  As can be seen, the types of evidence are quite varied.  There is statistical 
evidence (in human populations for human diseases), and this in turn is divided into 
the observational evidence of epidemiological surveys, and the interventional 
evidence of clinical trials, which, nowadays, are nearly all randomized controlled 
trials.  Then there is the evidence of mechanism concerned with the bodily 
mechanisms underlying diseases and treatments.  This can be observational evidence 
obtained from autopsies, and also laboratory evidence from experiments on animals, 
tissues, cells, etc.  All these types of evidence have both strengths and weaknesses, 
and the strongest empirical confirmation of a hypothesis comes from the combination 
of different types of evidence where the strengths of one type cancels out the 
weakness of another, and vice versa.  This is known as the evidential principle of 
strength through combining (see Gillies, 2019, section 7.2, pp. 129-132). 
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 All this is well illustrated by research into what constitutes healthy eating.  
There was a famous epidemiological survey, organised by an American: Ancel Keys, 
into the diet and health of seven countries (Finland, Greece, Italy, Japan, the 
Netherlands, USA, and Yugoslavia).  The diets of these countries were very different 
and, in particular, contained differing amounts of saturated fat.  One of the results of 
the survey was the following.  The correlation between the percentage of calories in 
the diet from saturated fat and the incidence of coronary heart disease was 0.84. This 
is a very high positive correlation.  On average the higher the percentage of saturated 
fat in the diet, the more common is coronary heart disease (CHD).  This provides 
strong evidence that diets rich in saturated fat are a cause of CHD, but this evidence 
also has some weaknesses.  It is a well-known maxim that correlation is not causation.  
It is possible to have strong correlations between variables A and B, which are not 
causally related at all.  For example, there is a strong correlation between heavy 
drinking and lung cancer, but this correlation is not thought to be causal in character.  
It is just that heavy drinking is correlated with heavy smoking and it is the heavy 
smoking which causes the cancer.  In this case, the supposed causal link between 
heavy drinking and lung cancer is said to be confounded by heavy smoking.  Could 
there be similar confounding in Ancel Keys’ seven countries study? 
 It is difficult to illustrate the problem of confounding using the data from all 
the seven countries; but the nature of the problem can be shown conveniently by 
confining ourselves to the results from just two countries, namely Japan and the USA. 
 The percentage of calories from saturated fats was 3% for Japan and 17-18% 
for the USA.  The USA figure was thus between 5.7 and 6 times that of Japan.  The 
U.S.A death rate from CHD was 4.9 times that of Japan. 

These figures certainly suggest a causal link between dietary saturated fat and 
coronary heart disease, but could there be an alternative explanation?  The U.S.A. 
cohort were all white (Caucasian).  Could the Japanese have a group of genes which 
protected them from CHD, and which is lacking among Caucasians?  The lower death 
rates from CHD among the Japanese might be nothing to do with their diet, and be the 
result rather of their genes.  To put it another way, there might be a genetic 
confounder of the hypothetical causal link between dietary saturated fat and CHD. 

In fact it turns out to be quite easy to test out the hypothesis of a genetic 
confounder against data.  If there is a genetic confounder, then groups of Japanese 
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who start eating a typical American diet will have an incidence of CHD much lower 
than that of white Americans, because they will be protected by their anti-CHD genes.  
If, on the other hand, there is no genetic confounder, then groups of Japanese who eat 
a typical American diet will have an incidence of CHD much the same as that of 
white Americans.  All that needs to be done is to compare data on incidence of CHD 
among Japanese living in Japan and eating the traditional Japanese diet with that 
among Japanese who have emigrated to the U.S.A. and started eating a typical 
American diet. Two studies have been carried out on this question, and they both 
showed that as Japanese, who had emigrated, became increasingly Americanised and 
adopted the American diet, so their death rate from CHD rose to become more or less 
the same as that of white Americans.  There was no indication that the Japanese had 
any special genetic protection against CHD. In effect the hypothesis that there might 
be a genetic confounder was strongly disconfirmed. 

This shows that the weakness in a particular piece of evidence (the seven 
countries epidemiological survey) can be at least partly overcome by collecting some 
further relevant evidence.  The same is true if we combine one type of evidence 
(observational statistical evidence) with evidence of a completely different type 
(evidence of mechanism). 

In the present case, evidence of mechanism was provided by the work of a 
Russian scientist: Anitschkow.  Coronary heart disease (CHD) is caused by the 
formation of atherosclerotic plaques in the coronary arteries.  Anitschkow discovered 
a method of producing such atherosclerotic plaques in experimental rabbits by feeding 
them various kinds of diet.  These experimental diets raised the blood cholesterol 
level of the rabbits, and this in turn led to the formation of atherosclerotic plaques by 
a mechanism which Anitschkow elucidated.  Atherosclerotic plaques actually consist 
of cholesterol and connective tissue.  So it is by no means implausible that cholesterol 
seeping from the blood stream into the artery walls might start the formation of 
atherosclerotic plaques, and that the higher the cholesterol level in the blood stream 
the greater the likelihood of this happening.  Thus Anitschkow produced strong 
evidence that high blood cholesterol levels are a cause of the formation of 
atherosclerotic plaques and so of coronary heart disease.  However, there is a 
weakness in his evidence.  It could be objected that he has shown that this happens in 
rabbits, but perhaps the human case is quite different.     
  Anitschkow’s evidence of mechanism, obtained in the laboratory can, 
however, be combined with evidence from autopsies, and Ancel Keys’ evidence from 
his epidemiological survey.  The evidence from autopsies showed that, in humans, 
atherosclerotic plaques form in exactly the same places in the arteries where they 
form in experimental rabbits.  This strengthens the claim that the mechanism is the 
same in both cases.  Ancel Keys’ seven countries study showed that there was a 
correlation of 0.89 between the percentage of calories in the diet from saturated fat 
and the average blood cholesterol level.  This supported the idea that a particular kind 
of diet led to coronary heart disease through the mechanism which Anitshkow had 
elucidated.  This is a good example of the principle of strength through combining of 
different types of evidence. 
 More details about this case could of course be given, but I think I have said 
enough to illustrate the complexities of evaluating the evidence in favour and against 
a particular scientific hypothesis.  Yet, as stated earlier, it would be desirable if 
individuals could, at least partially carry out such an evaluation, rather than just 
relying on the authority of expert scientists.  How is this difficulty to be overcome?     
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The answer to this problem can, in my view, only lie in making changes in 
education, which prepare students better for the age of the internet.  At the moment 
many subjects such as history, science, and medicine are taught in a rather dogmatic 
fashion.  The accepted ‘facts’ are presented, and the student just has to learn them.  
Many of these ‘facts’ are really theories, or at least involve theories, and yet these 
theories are assumed without giving any of the evidence for them.  Accepted ‘facts’ 
are now so easily obtained from the internet that there is no longer a strong reason for 
learning them by heart.  However, what we cannot immediately tell is whether the 
alleged information we download from the internet is genuine information or rather 
misinformation.  Thus teaching in the internet age should focus on presenting to the 
students not just the accepted theories but the evidence on which they are based.  In 
the case of scientific theories, this would involve building some history and 
philosophy of science into science teaching.  Such teaching would train students in 
the skills of evaluating whether any information they obtain from the internet is in 
fact well corroborated by evidence, or whether it is just misinformation.  Such 
teaching would also, in my view, enable students to understand and remember much 
better the theories they learn. 
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