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Epidemiology—a science for the people
2013 is the bicentenary of the birth of John Snow 
(1813–58), whose elegant studies of cholera in the 
mid-19th century earned him iconic status among the 
founders of epidemiology, the basic science of public 
health. A series of meetings in York, Snow’s birthplace, 
and in London, the scene of his professional triumphs, 
have been organised to explore his legacy. They en-
courage us to refl ect upon the evolution, infl uence, 
and expanding scope of epidemiology as a discipline.

Over much of its early history, epidemiologists 
concentrated almost entirely upon human infectious 
diseases. The London Epidemiological Society—the 
fi rst professional organisation devoted to the subject—
was founded in 1850, specifi cally to concentrate 
upon epidemic diseases, and counted Snow among 
its members. Population studies at that time by Snow 
on cholera1 and by others, such as Peter Panum on 
measles,2 were able to infer not only the existence but 
also many of the properties of disease-causing microbes, 
before they were discovered. Subsequent studies by 
Louis Pasteur, Robert Koch, and their disciples—and 
by the virologists of later generations—confi rmed 
these inferences, and identifi ed the causal agents. The 
arguments for causality were relatively simple, and built 
around the postulates of Jacob Henle and Koch: isolation 
from cases, pure culture, and production of disease 
on inoculation. Much of the epidemiological work on 
these diseases thus focused on measuring burden, 
describing patterns, and attempting to understand the 
transmission dynamics of infectious agents.

The importance of epidemiology as a discipline was 
recognised with the creation of chairs and academic 
departments, fi rst in postgraduate schools of public 
health at the Johns Hopkins School of Hygiene and Public 
Health in Baltimore, MD, USA, and at the UK’s London 
School of Hygiene and Tropical Medicine, in the 1920s. 
Most of the work undertaken in these departments, well 
into the 20th century, concentrated upon infections. 
This is exemplifi ed in textbooks of the era, such as 
Major Greenwood’s Epidemics and Crowd Diseases: 
an Introduction to the Study of Epidemiology published 
in 1935.3 This book included lengthy descriptions of 
typhoid, cholera, typhus, measles, diphtheria, scarlet 
fever, smallpox, tuberculosis, “venereal diseases”, 
infl uenza, and plague, but made only limited reference 

to nutritional, occupational, and psychological causes of 
ill health or to cancer, and devoted but a single sentence 
to cardiovascular disease.

Immense changes occurred during the second half 
of the 20th century. There was a shift of emphasis 
to non-communicable diseases, which refl ected the 
decline of many infections and an increase in heart 
disease and cancer in many countries. This meant a 
move towards trying to understand conditions that 
did not necessarily have a single cause, and for which 
Koch’s postulates were inappropriate. In addition, 
after the UK Medical Research Council’s randomised 
controlled trial (RCT) of streptomycin for tuberculosis, 
there was a rapid growth in the use of RCTs to evaluate 
the eff ectiveness of a range of interventions.4

By the 1960s, academic epidemiology had system-
atised approaches to unravel the aetiologies of many 
sorts of conditions and to evaluate interventions 
either through case-control or cohort designs, 
or through trials. A constellation of criteria for 
the inference of causality was developed,5,6 and a 
hierarchy of evidence came to be generally accepted, 
with greatest credence given to the RCT. Since then, 
much of the progress in the discipline has been in the 
variety of its applications and the complexity of its 
analytic methods. There have been notable successes 
in revealing the causes of certain major common 
diseases (eg, smoking for lung cancer and cholesterol, 
blood pressure, and smoking for heart disease) and in 
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demonstrating the eff ectiveness, and risks, of many 
interventions, notably vaccines and drugs, which have 
in turn guided public health policies the world over.

It has not all been smooth sailing. The identifi cation 
and attribution of causal determinants has raised 
philosophical as well as practical problems, especially 
when it comes to teasing out the inter-relations 
between multiple determinants that are themselves 
correlated, or diffi  cult to measure. The fi ndings 
from some observational studies were accepted 
too uncritically. For example, early reports that 
use of hormone-replacement therapy prevented 
heart disease and prolonged life were later refuted 
by randomised trials.7 An awareness of problems 
associated with reviews that did not include the 
totality of the evidence led to the advent of meta-
analyses, which have been important for systematic 
reviews8 on a wide range of topics. However, some 
systematic reviews, such as on screening for breast 
cancer,9 have been challenged.10,11 Epidemiologists 
have thus dug deeper, and studied the discipline itself 
by investigating the prevalence of primary outcome 
switching or factors associated with publication bias, 
deploying cohort and case-control studies on academic 
publications as readily as they would on people.12 
There are now several widely used conventions 
for promoting study rigour and grading evidence, 
such as Consolidated Standards of Reporting Trials 
(CONSORT), Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA), and Grading 
of Recommendations Assessment, Development and 
Evaluation (GRADE),13 and widespread recognition of 
the need for open declaration of confl icts of interest. 
Although still not foolproof, all these steps are part of 
the continuous eff ort to improve the self-correcting 
nature of science as an institution.

The shift in emphasis towards the logic of problem-
solving has made epidemiology increasingly relevant 
and important, far beyond its original home territory. 
Although much of the early epidemiological literature 
dealt with human disease,3,5,14 its methods are now 
applied to a range of species,15,16 and not only to 
disease in the conventional sense of that word. The 
links between physical and mental illness, and social 
pathology, are still being elucidated, and the language 
and tools of epidemiology have been used increasingly 
in the social sciences. This is particularly clear in the 

fi eld of criminology, which focuses upon risk factors 
for being either a victim or a perpetrator of crime, and 
in which “clinical” trial methods are being applied to 
evaluate diff erent interventions at both the individual 
sentencing and community levels.17–19 Similar methods 
are being used to assess teaching in an eff ort to 
determine education policy less on the basis of 
politics and more on evidence.20,21 The complexity and 
controversial nature of economic and development 
policies have led to increasing application of cluster 
or individually randomised controlled trials in assess-
ments of fi nancial and development interventions,22,23 
including microfi nance, crop failure insurance, and 
business training.24,25 Infectious disease concepts 
have been used to understand the failures of fi nancial 
systems.26 There are calls for formal evaluation of 
public policies in general,27 with epidemiological 
approaches making a major contribution. The No 
Child Left Behind Act in the USA specifi cally supports 
the use of randomised controlled trials in education, 
and a recent Cabinet Offi  ce paper discusses how the 
same methods could be applied more broadly in the 
UK, describing recent policy RCTs of expensive “back 
to work” interventions and simple comparisons of 
diff erent forms of tax reminder letter.28

Much of epidemiology concerns the evaluation of 
absolute and relative risks of particular outcomes 
associated with, or attributable to, various factors. The 
fact that the methods for making such inferences were 
developed so thoroughly in the context of research on 
human diseases may refl ect the special importance 
placed on human health by society and by the agencies 
that fund scientifi c research. The acceptance of inter-
vention studies might have been facilitated by the 
proximity of medicine to the experimental biological 
sciences. Whatever the course of their development, 
it is to our advantage that these methods be applied 
as broadly as possible to a wide range of societal, 
as well as individual, human ills. If one wants to 
know what makes Olympic champions, or suicide 
bombers, or whether a restorative justice regimen 
reduces recidivism, the basic logic and methods are 
eff ectively the same as those used to determine why 
certain people develop arthritis, and to assess how 
best to treat them. The diff erences lie in the nature, 
collection, and validation of the data on appropriate 
relevant variables.
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In the health arena many problems remain—the 
causes of multiple sclerosis, Parkinson’s disease, pros-
tate cancer, to name a few—and new interventions 
will continually need to be evaluated (eg, is a universal 
test-and-treat policy cost eff ective for reducing the 
incidence of HIV infection). New infections will con-
tinue to emerge, the spread of which will require 
monitoring. There will be increasing emphasis upon 
mega cohorts and mega trials, and the availability of 
large electronic datasets, including genetic data, will 
uncover new associations. Given its immense political 
implications, there will be a need for more studies of 
the eff ects of climate change on populations, one of 
the greatest problems facing our species. Although 
the terminology may diff er according to the domain 
in which they are used, epidemiological methods and 
analysis of large datasets will be applied increasingly 
in the social and economic sciences—to everything 
from learning disabilities and poverty to crime and 
ecological or social disruption.

Once taught only at the postgraduate level in schools 
of public health, epidemiology was introduced into the 
curriculum of most medical and veterinary schools in 
recent decades, and has more recently been introduced 
into some undergraduate programmes. We believe 
this does not go far enough. The tools of epidemiology 
help us answer the most important applied questions 
that science can explore: what does good and what 
does harm in the world around us? These issues 
extend beyond the concerns of researchers and policy 
makers themselves. The public have an interest in 
what works, and reports on the risks and benefi ts 
of various policies and behaviours are prevalent in 
mainstream media, although evidence indicates that 
many of these reports provide misleading or naive 
overinterpretations of research, to an audience who 
are often ill-equipped to spot fl aws.29 There is a need 
to increase the scientifi c literacy of the population and 
to assist the public in interpreting evidence for and 
against diff erent interventions and policies. Given the 
power of epidemiological methods in the assessment 
of human experience and endeavour, and its implicit 
role in so many discussions and decisions at the core of 
the everyday lives of all people, one might ask whether 
the subject should now be introduced as an obligatory 
part of the general science curriculum in secondary 
schools. We think so.
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Pneumothorax refers to air in the pleural cavity and can 
be spontaneous or traumatic. Traumatic pneumothorax 
occurs because of direct or indirect trauma to the chest 
(including iatrogenic causes). Spontaneous pneumo-
thorax occurs without preceding trauma or obvious 
precipitating cause, and is subdivided into primary 
and secondary. Secondary spontaneous pneumothorax 
occurs as a complication of an underlying pulmonary 
disorder, most often chronic obstructive pulmonary 
disease, whereas primary spontaneous pneumothorax 
aff ects people who do not have clinically apparent lung 
disease. The yearly incidence of secondary spontaneous 
pneumothorax is 6·3 per 100 000 in men and 2·0 per 
100 000 in women, whereas that of primary disease 
is 18·0–28·0 per 100 000 in men and 1·2–6·0 per 
100 000 in women.1

The course of spontaneous pneumothorax is variable, 
and the recurrence rate is 25–54%; presence of lung 
disease is a major determinant of recurrence.1–3 Although 
primary spontaneous pneumo thorax arises in patients 
without clinically apparent lung disease, most patients 
have emphysema-like changes, which can be shown by 
high-resolution chest CT.4 Bense and coworkers5 noted 
emphysema-like changes (blebs and bullae) bilaterally 
distributed in the upper lung zones in 22 of 27 (81%) non-
smoking patients presenting with primary spontaneous 
pneumothorax, but no such changes were reported in 
healthy, never-smoker controls.5 The emphysema-like 
changes score of the aff ected lung was high in individuals 
with recurrent primary spontaneous pneumothoraces.6 
The size and number of bullae (as detected by high-
resolution CT), and body-mass index of less than 
18·5 kg/m² are predictors of recurrence of primary 
spontaneous pneumothorax, but age, sex, and smoking 
status are not.4,7,8

Emphysema-like changes can be assessed during 
thora cos copy in accordance with the Vanderschueren 

classifi cation (stage 1=normal pleura, stage 2=pleural 
adhesions, stage 3=blebs <2 cm, stage 4=bullae 
>2 cm).9 A systematic review showed that recurrence 
of spontaneous pneumothoraces was signifi cantly 
more common after video-assisted thoracic surgery 
than after limited thoracotomy, because of inadequate 
expo sure of the chest cavity and less resection of 
emphysema-like changes.10,11 Loubani12 and colleagues 
reported signifi cantly higher recurrence in patients 
who underwent thoracoscopic staple bullectomy alone 
than in those who received bullectomy and tetracycline 
pleuro desis; this fi nding was attributed to the probable 
control by pleurodesis of many blebs that were diffi  cult 
to resect.12 Tschopp and coworkers13 showed that 
thora co scopic talc poudrage achieved 95% recurrence 
prevention; however, when bullae >2 cm were noted 
during thoracoscopy and left alone, four of ten patients 
experienced recurrence, and two of four needed surgery.13 
The role of emphysema-like changes as a cause of primary 
spontaneous pneumothorax is debatable, because macro-
scopic emphysema-like changes were not noted during 
thoracotomy or thoracoscopy in about 50% of patients.14 
Pleural porosity was proposed as another cause. 
Noppen and colleagues15 reported abnormal parenchymal 
lesions that were detected only by autofl uorescence 
thoracoscopy after aerosolised inhalation of fl uorescein. 
These parenchymal lesions were present exclusively in 
patients with primary spontaneous pneumothoraces, 
and were noted in areas of the lung that seemed normal 
during white light thoracoscopy.15

In The Lancet,16 Jin-Shing Chen and colleagues ran-
domly assigned patients with fi rst episodes of primary 
spontaneous pneumothorax to simple aspiration 
via a pigtail catheter (n=108) or catheter drainage 
followed by minocycline pleurodesis (n=106); inter-
ventions were administered immediately after radio-
graphic con fi rmation of complete lung expansion and 
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