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Epidemiology is based on a very simple principle: diseases do not 
occur at random, but in patterns that refl ect their causes. The cor-
ollary is that by studying patterns of disease, it is possible to iden-
tify the causes of those diseases. And for many types of disease the 
application of this principle has been outstandingly successful. 
As Stolley and Lasky pointed out in their excellent and readable 
book, Investigating Disease Patterns (Stolley & Laskey 1998), it is 
not an exaggeration to say that much of what we know about the 
causes of cancer, of infectious disease and of chronic conditions 
such as coronary heart disease is derived from epidemiological 
studies. Epidemiology has also identifi ed many environmental 
infl uences that cause illness. The dangers of cigarette smoking, 
exposure to mineral dusts, ionizing radiation, lead and a host of 
other substances present in the environment have been discovered 
and quantifi ed largely through epidemiological investigations.

But in the last few years the multitude of confl icting results and 
false alarms from population-based observational studies have led 
some to suggest that epidemiology has reached its limits (Taubes 
1995). The argument is that the diffi culties of measurement of ex-
posure, and the opportunities for bias and confounding inherent in 
these sorts of studies, make risk factor epidemiology little better than 
junk science. What was once a powerful weapon against disease has 
now degenerated into the production of scare stories in newspapers 
in which some innocuous substance is incriminated as atherogenic 
or carcinogenic. It must be admitted there is more than a grain of 
truth in these criticisms. But it is also faintly ironic that scepticism 
about the ability of epidemiological techniques to uncover more 
about the causes of disease has developed at a time when clinicians 
have just come round to the importance and value of epidemiolo-
gy’s kissing cousins, randomised controlled trials and systematic 
reviews, in clinical decision making. Only dinosaurs now believe 

that effi cacy of treatment can be properly estab-
lished without the use of randomised controlled 
trials. The application of systematic reviews and 
meta-analysis in clinical medicine has been insti-
tutionalized by the Cochrane collaboration. And 
everyone accepts that new diagnostic tests need 
to be critically evaluated by measurement of their 
specifi city and sensitivity.

So should neurologists still be interested in 
traditional epidemiology? One reason why they 
should is that it provides an alternative view, a 
different perspective from the intense but narrow 
focus on disease that one gets in hospital prac-
tice. The risk of sudden death in patients with 
epilepsy is an example where taking a popula-
tion-based viewpoint helps set things in context. 
A recent national audit in the UK emphasized 
the urgency of better understanding and pre-
vention of epilepsy (Hanna et al. 2002). While 
this was a valuable report that drew attention 
to a problem that was insuffi ciently recognized, 
it is worth bearing in mind that an epidemio-
logical analysis of the time trends of mortality 
from epilepsy in both the UK and USA suggests 
that mortality associated with this condition has 
been falling steadily and quite substantially for 
the past 50 years (O’Callaghan et al. 2000).
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on groups. One example is herd immunity which, 
although a powerful determinant of a person’s risk 
of infectious disease, is not a property than can be 
adequately captured by making measurements on 
individuals. The effects on health of large-scale 
forces such as industrialization, urbanization, 
global climate change and population growth 
are likely to be profound. We will need epidemi-
ologists rather than molecular biologists if we are 
going to understand how they operate.
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emiology?
A second reason is that an epidemiological ap-

proach sometimes allows one to look at a problem 
in a new and different way. Alzheimer’s disease, as 
everyone knows, is characterized pathologically 
by the presence of neuritic plaques and neurofi -
brillary tangles. Indeed, according to current cri-
teria, a defi nite diagnosis can only be made after 
postmortem histological examination has shown 
these features to be present. But a population-
based autopsy study of elderly people casts doubt 
not only on the validity of these criteria but on the 
received wisdom that Alzheimer’s disease is the 
most common cause of dementia in this age group. 
While both cerebrovascular and Alzheimer-type 
pathology were frequent, the correlation between 
amount of pathology present and cognitive de-
cline during life was modest at best (Neuropathy 
Group of the Medical Research Council 2001). 
There was no clear threshold of these pathologies 
that predicted dementia status.

The third reason is that epidemiology provides 
a necessary corrective to the relentlessly reduc-
tionist approach of most biomedical research. It’s 
not that there’s anything wrong with reduction-
ism, it is just that there are many problems that it 
cannot solve. Many of the forces that affect health 
and disease operate not at an individual level but 
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