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Increasing focus on obtaining high 

quality evidence to underpin 

public health interventions.

There is some controversy about 

whether observational studies (in 

humans) can provide this



Particularly in the non-communicable 

disease (NCD)  area

The older term ‘chronic disease’ may be preferable

or even better

‘diseases of long latency’



I Evidence obtained from at least one properly randomized, 

controlled trial.

II-1 Evidence obtained from well-designed controlled trials without 

randomization.

II-2 Evidence obtained from well-designed cohort or case–

control analytic studies.

II-3 Evidence obtained from multiple time series with or without 

the intervention.

III Opinions of respected authorities, 

Cochrane collaboration gradings
Concato NEJM 2000



This is perhaps not surprising!
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Why not use randomised trials?



Case-control studies

Compare a group of patients or ‘cases’ with ‘controls’ 

free of disease  

Exposed

exposedcases controls



Prospective Cohort studies

casesHealthy subjects

some exposed some not



Is it worthwhile using these options?



I will attempt to demonstrate to you that it is 

not only worthwhile, but it is evidence from 

this type of study 

that has been central to the most important 

public health interventions in the non-

communicable disease field in the last half 

century

though, the evidence was not readily embraced 

when it first appeared



Evidence from 

case-control studies

led to a reduction in the 

commonest cause of 

male cancer in the 

20th Century



647 (99.7%) 622 (95.8%)

2 27 

lung cancer controls

smokers

non-smokers

OR = 14 p<.001

Doll and Hill 1950



‘It had been recognised long before 1950 

that smoking could cause disease but it was 

not until 1950 that a large amount of data 

was obtained in a sufficiently representative, 

responsible way to lead more than a handful 

of people to believe that smoking might 

actually be responsible for causing a 

material amount of disease’

Doll noted:



‘The evidence is purely  

circumstantial, it is obtained 

from statistical evaluation of 

clinical material’

Lancet editorial 1951



‘ the Medical Research Council 

has advised me that the 

relationship between smoking 

and lung cancer is not 

necessarily causal.’

British Minister for Health 1953



‘We accept an interest in people’s 

health as a basic responsibility 

paramount to every other 

consideration in our business……..

but do not believe that tobacco 

products are injurious to health’

American Tobacco Industry statement 1954



• Experiments in dogs 
supportive

• No randomised trial 
data in humans
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Trends in death rates for Lung cancer 

(ICD10 C33, C34), Australia, 1945–2006
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Am J. Public Health 1951

Evidence from a

cohort study underpinned 

the successful 

interventions to reduce 

mortality for the 

commonest cause of death

in the developed world



Relative risk 

for high 

serum 

cholesterol

and 

coronary 

heart 

disease

RR = 3.05 

p<.01



• Animal evidence supportive

• No convincing 
randomised trial 
evidence for cholesterol 
until late 1970’s

• Controversy about causal 
connection



Trends in death rates for All circulatory diseases 

(ICD10 I00-I99), Australia, 1907–2006
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But, have all the low hanging fruit 

been picked? 



Annals of Epidemiology 2009

TRIUMPHS IN EPIDEMIOLOGY in the 1980’s and 1990’s

Triumph Study design Authors

• Folic acid deficiency and              Case-control/Cohort Godfrey Oakley 

neural tube defects 

• Hepatitis B and Liver cancer Cohort R Palmer Beasley

• Lead and neurocognition Cohort Herbert Needleman  

• HPV and Cervical cancer Case-control Laura Koutsky

• Infant sleeping position & SIDS Cohort/Case-control Terry Dwyer & Anne-Louise 

Ponsonby



23/7/02

A cohort study

starting at birth



23/7/02

Lancet, May 1991



Australian SIDS deaths 
1988-2001 (ABS)

0

100

200

300

400

500

600

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1



‘ Discussion about potentially 
amenable risk factors such as the 
prone position … may 

obscure the main goal of SIDS 
research …understanding the final 
physiological pathways.’

NEJM 1993



This is an impressive track 

record

Why has it been possible?



Because the opportunity is there



Healthier kids. Healthier future.



Healthier kids. Healthier future.



Prevalence of multiple sclerosis in 

Australia
 

 

Townsville .  

 Brisbane . 

 . Melbourne  

Age-standardised prevalence of multiple sclerosis per 100,000 population  

in Australia, 1981 



and because the approach is more 

robust than the critics appreciate 



‘The evidence is purely  circumstantial, 

it is obtained from statistical 

evaluation of clinical material’  

‘It is just a correlation’

Lancet editorial 1951



good observational epidemiology 

involves a research paradigm not 

fully understood by the critics

• First, rigorous checks for confounding 

and other sources of bias



• Exhaustive attempts through 

other means to falsify or confirm 

the central hypothesis



Bradford Hill’s Criteria for 

Causation(1965)

• Strength

• Consistency

• Temporality

• Biological gradient

• Epidemiological coherence

• Biological coherence – incl. mechanism



Then the search for        

novel opportunities



Interaction between sleep 

position and infection in SIDS

Ponsonby, NEJM 

1993



If A is true then B should be true 

and if they are both true, C 

should also be true.

If A, B and C are true this takes it beyond 

the improbable and circumstantial



The future
There will be many opportunities to identify 
preventable causes of ill health through properly 
conducted observational studies 

new conditions and new exposures including 
genes

where randomised trials can’t provide the 
answer





Should we formalise this 

with a Bayesian statistical 

approach? 



Trends in death rates for Lung cancer 

(ICD10 C33, C34), Australia, 1945–2006

0

10

20

30

40

50

60

70

80

90

1940 1950 1960 1970 1980 1990 2000 2010

Year

D
e
a
th

s
 p

e
r 

1
0
0
,0

0
0

ASR Male ASR Female



Trends in death rates for All circulatory diseases 

(ICD10 I00-I99), Australia, 1907–2006
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• These comments sound 

as if they might come from 

laboratory based 

scientists or clinicians

• But caution comes from 

other directions too



Look for study specific opportunities 

to falsify the emerging hypothesis

Use optimal study design and 

analysis -

rule out chance/confounders/bias



The biostatistician’s view

Beware of false positives.  

A p value <.05 should not 

imbue too much 

confidence


