
CIG/',RE:TI'C AIJD

The public posi'lion c@@ tcb,-i,,:,:ocut;ip;jnc.@;

re5p@.-ztto causal explanations of the an@,ociation of

smc@:;-ng and diseases is dominated by legal cons idcra t;-onT-.

In t"e ultimate companies wish to be able to dispute tha: a

part4-zular product was the cause of injury to a particul-::

oer*scri. By repudiation of a causal role for cigarette

s.nok-'-ncin general they hope to avoid liability in @artic--,Iar

cases. This domination by legal consideration thus lea--s

the industry into a public rejection ;-n total of any causn-1

rela@,-'-onship between smoking and disease and puts the

indus@-ry in a peculiar position with rcsoezt to product

safet-.,discussions, safety evaluations, collaborative

research etc. Companies are actively seeking to make

products acceptable as safer while denying strenuously

need '@o do so. To many the industry appears intransigen-z

and ;-rresponsible. The problem of causality has been

infla-:@-d to enormous proportions. The industry has

retre3ted behind impossible demands forl'scientific proo@.@"

where2s such proof has never been requ,-red as a basis for

acticn in the legal and political fields. Indeed if the

doct:--*-newere widely adopted the results would be di.sast:-::L:s.

I be'--'-evethat with a better undez-slanc!i-ng of the natu:-e c,'

caus=-Iity it is plain that while epidemiological evidence

does --nd;-cate a cause for concern and act;-on it cannot

a bas'-s on which to claim damage for injury to a specif;-=

indi-;-'-dual.

In the Surgeon General's Advisory Committee

First Report the quest;-on of causality is raised. They

recoc:i.sed the difficulties but agreed that causal signif:--

cance of an association is a matter of judnment and noted

a nu.-,.----of criteria ,ihic,imay be uti-lised together, no',

one c-@%,iliichalone .Yould be suffic-ie-it, e.g. the co.-ir-,*z;t.-.;:7.C@,,

strenzth and specificity of the association, the temi):,ral-

rela'@-*-o-ishipand the coherence of the association. The-.:

cons:@4-ered characterisation of the assessment of an

assoc:-at:-c).ias a "factor", a "de'lerm--nant" or a "cause".

The, 'sed,( :-cz:c,],i "factor" as a source of v--r*ation but no-,

nece-@zarily an a catise. Further there can bc! co-existc.7z.-t

of fact@-)rs reqkti.-f-7!f,)L*Lli-@oL@:kjrre.)c@- of i

but z-,e pla@, a dc-term;ii,)jit-ole. Thc,.,i,)rd

-iwias @-,Id to con%,ey tlio.notion cif
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relat:-,:@nLliipbetvilen an agcilt and an iL;5ociaLed disorder in

the @icst. All the members accc-pted a multiple etiology

view of biological processes. In th(,end t@icy definl-d

"caus-a" merely to =onfir.-.itheir c:)nv;-ctionz.

The Surgeon General's Corn-nittee had such great

diff4-zulty %./iththe problem of causality because the Lasts

for causality we "instinctively" adopt are those of necessity

and su.1ficiericyspelt out by J.S.Milflw)hereas epidemiology

requires - as the Committee demonstrates in practice -

different treatment. It is my thesis that the tests of

Mill (which I %,tillcall tests for special causality) apply

only to mechanistic systems whereas epidemiology, for

example, requires a probabilistic approach.

In the nineteenth century it was assumed that

every effect must have a cause. To prove that A caused B

it would have to be de.7ionstrated that event A precedes event

8 and that event A is both necessary and sufficient to

ensure that event B will follow. The view of science

itself was mechanistic; it was felt that if everything

was known about a system then the future of that system

would be predictably certain. Within its limits this

concept is still valid. In spite of appearances the

behav4-our of billiard balls is entirely predictable and,

given the data, is calculable. This concept still

dominates leaal thinking. Although the extension of

contributory negligence increasingly recognises multiple

causes the concept is nevertheless mechanistic - there

is an underlying assu.,iptionthat, given the facts, the

results are predictable, calculable and legally apportionable.

This mechanistic concept of causality is still also the

popular concept. In the modern world of advertising even

the most complex systems imaginable (hu;.ianemotional

situa"@-ons) are presented as predictably controllable by

sinple events such as using Brand X.

Julian Huxley in 1958 wrote "The conclusion to

be dra-,infrom the evidence is definite: increased smoking

increases the probability of developing lung cancer.

Unfortunately the significance of such a statement is not

clear to many people. Obsessed by the naive idea of

finding a single cause for every ellfec'@,they shakr--their

heads and say that ttit,evidence is only stat-isticil, as

if thE. invali-dated it. In point of fact, every scientific

law is statisticil, and all that pliysi.:istscan tell us

about E.,Iectrons%.iithn th(,atoin is the probabi!ily of the;---

occup,.-;-ngany p.-irticulirporitidn".
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Thu-- Julian @iu>:Icybe@:an to spell out i

pr3*-,ibilistic:vic%i of causal@.ty I will call gerteral

causality) biroci on Lv/L@nt@-c-tticentury science. @@hen vie

have a sci(-nc:ewhicli embraccz Lhc uncertainly principle -

the unknoviability of the total data f )r some systems - and

pro'--abilit-vto describe Llieprz)pert@'-esof large populaticns

ther, .qeca*nnol-expect special causai@-ty to be very useful.

Ho wever,

j

ust as Newton'sLa@,/s are true enough for everyday

experience and relativity would be superfluous the tests

for special causality can still be applied to very simple

unified systems. But for complex systems involving the

properties of large numbers experimentally established

relationshi-ps may be used to predic" the behaviour of the

population with accuracy.

For example from the evidence we have that

smoking is a factor in multiple correlations and is stronaly

asscciated with some diseases, this may be sufficient to

substantiate a claim that smoking is a cause of the disease

or causes an increase in the incidence of the disease. if

it can be reliably predicted that if smoking is decreased

in a population so will be the incidence of this or that

disease then smoking is a cause in the general or probabilistic

sense.

But the evidence obtained from populations is

not relevant t'othe individual - as far as the individudl

is concerned general causality has no validity and it would

be quite improper to imply predictability. And this applies

to the legal question "Could smoking have caused damage "o

this man?" as %,,ellat to the question "Did this brand do

this to this man?"

In an individual case, to prove an agent is

a cause for an effect one must fall back to establishing

thal@the particular agent was for that individual in all

his special circu.-.istancesboth necessary and sufficient.

Bullthese special circumstances include genetic constitution,

abn-.rmal phenotype or genotype, social status, exposure to

other known agents (e.g. carcinogens) together with a host

of relevant considerations. Diseases !in fact are not

caused merely by the presence of a particular agent. if

such a s@-nple cause were assumed then there is a necessity

to explain why it only occurs in a minority of "susceptible"

in----viduals.

Contci-
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In summary, for social polic-@ it is

sensible and totally relevant to use the expc:rim-2ntal

eviciencepertiinin(g to largo grou.os and alsc) to srlc@ct

the sif-,iplc--tI)ypothe5-,'@s. It miy thc-r(2f7@rcI)e cincl@ide-ci

that for certain groups of people smoking causes the

incidence of certain diseases to be higher thati it would

otherwise be. But no valid conclusions may be Jra-,4tifr,3r,i

the epidemiological studies with respect t3 any particular

individual. In this case, at present, there is no way

of knowing or of calculatina the orobability whether smoking

will cause disease in any specific individual or whether

by giving up smoking he will avoid disease. Thus I find

it completely consistent both to accept that the evidence

demonstrates the need for some ac:tion on smoking as a social

problem and also to reject a message to the individual s-.Ioker

that "smoking causes lung cancer", etc.

.Footnote

I Mill was concerned to establish methods employed by

scientists, methods of induction, which would act as

an independent check on mere observation:

a) If two or more instances of the phenomenon under

investigation have only one circumstance in common

...

this is the cause.

b) If an instance in which the phen:)menon occurs and

an instance in which it does not occur have every

circumstance in common except one, that one only

occurring in the former, this one differing

circumstance is the cause ... (or an indispens*&ble

part of it)..

c) If two or more instances in which the phenomenon

occurs have only one circumstance in common, while

two or more instances in which it does not occur

have nothing in common (save the absence of that

circumstance) the circumstance .n which alone the

two sets of instances differ is the cause.

d) Whatever pheno,~.ienon varies in any manner whenever

another phenomenon varies in s@me particular way,

is either cause or an effect of that phenomenon

or is concerned with it through so7ne fact of

causation.

@lill %,;as never clear t-iheLlic@-his inettiods i-4cre

of discovery or of proof but "),,t2ydid the appt-oz;,.-@,

of experimental scientists. his

methoc nc,:cssarily assumes that ov-2cy t,v,@ntmuf;@- liivc, i
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