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Why do epidemiologists get up In
the morning?



Why do epidemiologists get up In
the morning?

* to identify modifiable causes of disease that
can be utilized to leverage improved
population health

(top of Jerry Morris’ list of seven “Uses of
epidemiology” — “In search of causes”)
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DEFIANT smoker Winnie Langley celebrates reach-
ing 100 yesterday — by lighting her 170,000th
cigarette from a candle on her birthday cake.

She started having a puff an incredible 93 years ago
aged seven — just after the First World War broke out in
June 1914, She has got through five a day ever since.

it even after the nationwide ban
nd
ever

Winnie has no plans to
forcing smokers outside
reckons tobacco has
made her ill

She gets her 100th birthday
telegram from the Queen after

outliving a husband., Robert,
and son, Donald, who died
two years ago aged T2
Nerves A PUB is squirting round
cigarette-scented spray —
The former launderette after drinkers moaned the

worker said she started smok
J fror o assassi

duke Franz Fe:

sparked the

smoking ban had ruined
the atmosphere.

Landlady Sarah Thormton,
34, below, found the spe-
cial effects product called
Fag Ash on the internet.

said at the Cra-
ven Arms in Birming-
ham: “Punters love it.
Some sit there with
unlit ciggies in their

the
two  World

the reason jees— i
Winr has i mouths.
never suffered el - b “Without smoke it
because af the 5 A# B stinks of sweaty bodies.”
habit? She saicd: T L £
never inhaled.” g &
=] E

Heaven scent . . Sarah with spray

Winnie, 100

smokes for

93 YEARS
and she ain’t
quitting now

Wartime memories . .Winnie
had her first cigarette in 1914




Chapter 2. Measurement and
design for life course studies
of individual differences and

development , Jane Costello

and Adrian Angold



Studying changes within individuals:
the causes of offending

“The concept of cause Inevitably involves
the concept of change within individual
units ... This is not true of randomized
experiments on variations between
Individuals, however, because — with large
samples - the randomization ensures that the
average individual in one condition is
equivalent to the average person in another

DP Farrington in M Rutter (editor) Studies in Psychosocial Risk, 1988






Causality In murder novels (and
systems of thought)

Ancestry — animal, genetic and “imprinting”
Childhood — “blank slate”, Freud
Sexuality — compulsion, hormones, impotence
Emotion — jealousy, revenge, greed
Mind — mental iliness, sociopathy
Ideas — nihilism, beyond good and evil
Society — epidemiologists know all about that!
(Language — Po-Mo guff)

Stephen Kern “A cultural history of
causality” 2004









Causation and scientific medicine

A great surgeon performs operations for stone by a
single method; later he makes a statistical summary of
deaths and recoveries, and he concludes from these
statistics that the mortality law for this operation is two
out of five. Well, | say that this ratio means literally
nothing scientifically and gives us no certainty In
performing the next operation; for we do not know
whether the next case will be among the recoveries or
the deaths.

Claude Bernard, An Introduction to the Study of Experimental Medicine, 1865



In the patient who succumbed, the cause of death
was evidently something which was not found In
the patient who recovered; this something we
must determine, and then we can act on the
phenomena or recognize and foresee them
accurately ...the law of large numbers never
teaches us anything about any particular case.
What a physician needs to know Is whether his
patient will recover, and only the search for
scientific determinism may lead to this
knowledge.

Claude Bernard, An Introduction to the Study of Experimental Medicine, 1865



Causation and scientific sociology (and epidemiology?)

“In a given state of society, a certain
number of persons must put an end to their
own life. This is the general law; and the
special question as to who shall commit the
crime depends of course upon special laws;
which, however, iIn their action, must obey
the large social law to which they are all
subordinate. And the power of the larger
law 1s so Irresistible , that neither love of
life nor the fear of another world can avalil
anything towards even checking Its
operation”.
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special question as to who shall commit the
crime depends of course upon special laws;
which, however, In their action, must obey
the large social law to which they are all
subordinate. And the power of the larger
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Henry Thomas Buckle, 1857



“The word *“cause” Is so inextricably bound up
with misleading associations as to make Its
complete extrusion from the philosophical

vocabulary desirable.....The reason why physics
has ceased to look for causes is that, in fact, there
are no such things. The law of causality, |
believe, like much that passes muster among
philosophers, is a relic of a bygone age,
surviving, like the monarchy, only because it Is
erroneously supposed to do no harm.”

Bertrand Russell, 1913



“Galton turning over two different problems in his
mind reached the conception of correlation: A is
not the sole cause of B, but it contributes to the

production of B; there may be other, many or few,
causes at work, some of which we do not know
and may never know.... It was really possible to

go on increasing the number of contributory
causes until they might involve all the factors of
the universe.... Henceforward the philosophical
view of the universe was to be that of a correlated
system of variates, approaching but by no means
reaching perfect correlation, i.e. absolute
causality.”

Karl Pearson, 1914



“an exhaustive causal investigation of any concrete
phenomenon in its full reality is not only practically
Impossible - it is simply nonsense.... The more
“general”, 1.e the more abstract the laws, the less
they can contribute to the causal imputation of
Individual phenomena.”

Max Weber, 1904



Why are children in the same family
so different from one another?
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Why are children in the same family
so different from one another?

 (Genetics apart, siblings no
more similar than two
randomly selected
Individuals from the
population they are from

e They share many of the
things that lifecourse
epidemiologists have been
Interested In!

Plomin and Daniels, Behavioral and Brain Sciences, 1987



What accounts for differences In
health and other outcomes?

Partition of variance in twin studies (and other
family based studies including adoption studies)
Into genetic contribution, shared environmental
contribution (i.e. shared between people brought
up in the same home environment) and non-shared
environmental contribution.



What accounts for differences In
health and other outcomes?

Partition of variance in twin studies (and other
family based studies including adoption studies)
Into genetic contribution, shared environmental
contribution (i.e. shared between people brought
up in the same home environment) and non-shared
environmental contribution.

Such studies generally generate zero or near zero
estimates of the influence of shared environment



Categories of “environmental” factors that
cause children in same family to differ

* Measurement error (non-shared
environment Is from subtraction)

e “Non-systematic non-shared environment
— stochastic processes during development

and beyond

Plomin and Daniels, Behavioral and Brain Sciences, 1987



Categories of “environmental” factors that
cause children in same family to differ

o Systematic non-shared environment

- birth order, gender differences

- sibling Interaction

- parental treatment

- extrafamilial networks: peer groups,
teachers, television

Plomin and Daniels, Behavioral and Brain Sciences, 1987



The gloomy prospect

“What Is happening environmentally to
make children in the same family so
different from one another? One gloomy
prospect Is that the salient environment
might be unsystematic, idiosyncratic, or
serendipitous events, such as accidents,
Ilinesses, and other traumas, as biographies
often attest”

Plomin and Daniels, Behavioral and Brain Sciences, 1987



The voyage of the Beagle has
been by far the most important
event in my life, and has
determined my whole career; yet
It depended on so small a
circumstance as my uncle offering
to drive me thirty miles to
Shrewsbury, which few uncles
would have done, and on such

a trifle as the shape of my nose



The gloomy prospect

“It 1s possible that nonshared environmental
Influences could be unsystematic in the sense of
stochastic events that, when compounded over
time, make children in the same family different in
unpredictable ways. Such capricious events,
however, are likely to prove a dead end for
research. More interesting heuristically are
possible systematic sources of differences within
families”

Plomin and Daniels, Behavioral and Brain Sciences, 1987



The gloomy prospect

“When we said “such capricious events are
likely to prove a dead end for research’ we
did not mean to minimize the possible
Importance of such events as sources of
non-shared environment. Our point was that
It makes sense to start the search by looking
for systematic sources of variance”

Plomin and Daniels, Behavioral and Brain Sciences, 1987



searching for your
keys under the
street light






Random phenotypic variance? Piebald pattern in guinea pigs
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58% of the variance intangible ..

“differences .. must be due to irregularities in
development due to the intangible sort of
causes to which the word chance Is applied”

Sewall Wright 1921









Waddington’s epigenetic landscape












Oh goodie! Philosophy!
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So what about epidemiology?






In teaching epidemiology to medical students, | have often
encouraged them to consider a question which | first heard
enunciated by Roy Acheson: ‘Why did this patient get this
disease at this time?’. It is an excellent starting-point, because
students and doctors feel a natural concern for the problems
of the individual. Indeed, the central ethos of medicine is seen
as an acceptance of responsibility for sick individuals.

Rose G. Sick Individuals and Sick Populations, 1985.



‘It has long been a commonplace observation in the discipline of
social anthropology that cultural systems of explanation or
accountability [for the occurrence of a misfortune] need to address
two distinct issues. In the first place the general kind of misfortune:
how and why does it happen? In the second place, the site and time
of particular misfortune require explanation: how and why did it
happen to this person at this time? ... In our own society, where the
development of science has shaped so many other cultural
Institutions, it Is sometimes overlooked that this pair of
explanations is still required. This is so because it is a central pillar
of the Western scientific tradition that the two explanatory systems
are unified.’

Davison C, Davey Smith G, Frankel S. Lay epidemiology

and the prevention paradox: the implications of coronary

candidacy for health education. Sociology of Health and
[lIness 1991; 13: 1-19



Sick individuals and sick
populations

e causes of cases vs causes of incidence
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Risk factors for unemployment

ow level of education

> 50 years old

Short stature

Minority ethnic group
Unkempt appearance

ack of deference at interview



Risk factors for unemployment

* The same factors would explain a high
percentage of the intra-individual variance
In risk of being unemployed at a time when
the prevailing unemployment rate iIs 1% or
14%

e Clearly individual level studies give the
“right answer to the wrong question” (schwartz

S, Carpenter KM. “The right answer to the wrong question”. Am J
Public Health 1999;89:1175-80)

Davey Smith G et al. “How policy informs the evidence”.
BMJ 2001;322:184-5



Unemployment roared to two million, chased
towards three million, and Norman Tebbitt
famously said the unemployed should get on
their bikes and look for work. Unemployment
was the result of the unemployed not trying
hard enough. In which case what a peculiar
economic century we had.

Mark Steel “Reasons to be cheerful”, 2001



The population must have gone through a
period of laziness at the end of the 19t
century, then felt a sudden spurt of energy and
got jobs. Until the 1930s, when they got lazy
again. Then they perked up around 1938,
which was handy as it was just in time for the
war. This was fine until 1980, when everyone
changed their mind and decided to stay in bed
all day, which makes sense as this coincides
with the invention of the duvet.

Mark Steel “Reasons to be cheerful”, 2001



Sick individuals and sick
populations

e causes of cases vs causes of incidence

e cannot identify effect of ubiquitous
exposure



What causes obesity?

 Twin studies show high heritability

 Population trends show that environmental
factors are of overwhelming importance
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What causes obesity?

o Twin studies are perfectly matched on birth cohort
— and thus on factors relating to secular trends

o Determinants of individual risk may be of very
minor population health importance

* However determinants of individual risk may
point to potentially modifiable risk processes that
are of population health importance (through
Mendelian randomization approaches wrt genetic
variants)



“...so Dr. Frayling, carrying two
copies of the gene gives you 3kg
more body fat. Wow — that sounds
complicated! Can you explain that
In layman’s terms?”

BBC Radio Cumbria

“Sir, Anyone over 70 years
old will tell you that there

“Boffins revealed there is a gene were very few fat people
which leads to lardyness — giving the ~ during the war. Are the
‘big boned’ the excuse they had been Oxford scientists telling us
waiting for.” that the ‘fat gene’ did not
www.thesun.co.uk exist 50 or 60 years ago?”

Letter to The Times

“Scientists say genetic
engineering could mean obesity
will become a thing of the past”
BBC Radio Plymouth

“...you don’t see any fat jockeys or
soldiers. How do the scientists
explain that?”

Radio 5 Live



Sick individuals and sick
populations

e causes of cases vs causes of incidence

e cannot identify effect of ubiquitous
exposure

e group vs individual level exposure and
outcome data
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Smoking and lung cancer

 lung cancer in cohort studies, pseudo-
variance explained 5-10% at best

 lung cancer trends in US, 93% of variance
(Whittmore 1989)

 geographical differences within US
virtually all variance (Weinberg 1982)

* between-country differences ditto



Estimated R? measures in percent for death from
coronary artery disease among British doctors
calculated under Poisson and logistic regression

Model Poisson Regression | Logistic Regression
(@) Smoke 3.1 0.3
(b) Age 90.9 9.0
(c) Age + smoke 92.6 9.2
(d)  Age + age squared + smoke 08.7 9.7

Source: Mittlbéck M, Heinzl H. Journal of Clinical Epidemiology 2001;54:99-103.



Sick individuals and sick
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cannot identify effect of ubiquitous
exposure

group vs individual level exposure and
outcome data

Inference Is to group (at different levels)
not to individual



Sick individuals and sick
populations

causes of cases vs causes of incidence
cannot identify effect of ubiquitous exposure

group vs individual level exposure and outcome
data

Inference Is to group (at different levels) not to
Individual
Attempting to improve individual level

explanation may be unrewarding and
diversionary









