
CIC-ARE-FTn- CA'-'SAL ;ZCLATIC":Sli!;S

In t@ipir :c re aa tions the tobacco cor.,p.,tnies
are pa,: :C-jlaf1Y sensi t0 the question of 'Ca'utiAlity
To the tredicaI r-ofess on and others this a tti tude i
hardly c---nprehei.,ible. Most doctors and even -.edical
scientis*.s rarely give tho@ight to what t.@)eymcan by
'cause' Tobacco com-,@a-%.cs' spo@-.esmen find th@enselves
stickin; oUt against wha@ to ot'herr.ap,)ears con-.ion sense.
Indeed tzbacdp -managers f@nd th"s Ives publicly. rejecting

basis for action etactly t')psame sort of i.nfor-.nationas a
as that on which they l@il.1spend millions on markc ting new
brands and so on, althc---ghin tie latter case it is usually
of a Ic-.verorder of cc.-,f-.derce.

Of course the public position of tie tobacco

comp legalanies is dom@,nated Ly cons-*derat ions. In the
ultimate the companies -.Ysh to be able to disp6te that a
particular product caus.?,@injury to a particular person.

By repur-'-'-atinga causa'- role for their products they hope
'a avoid liability. ccrip4:-,:,'-e.sare concerned to

y.)dif :-@%ei@- products zn@ -o get: a:-,hers to attribute factors

of safe;,; to the,3 Cc-;an,*es undert,alte safety e,.,alu;;-,ion
work to I prove their pro@,-icts alnd yet,deny tho need to do so.
This lear-s to a variety c! public rela@ions stantes:

'-@i,ll!i-h'e@,reis c 1 ic p, t''0'0's.;... 'We@.a r..e.n ct
ci

a!'r s, o-.t'it'al,k:e med 'ciL.:I,j .@,id9 -1e'n t s

t.4aturzily none of these p@. much ice with medical sciontists
They are equally as unc-z%,.-i nc irig to those whb see in smoking

a social- problem as to th@,se concerned i-fithind;-vidtial risk.
It is nc: my object here to prczose changes in our public

atti,tudes but t.o explor-? a little of the nature of concepts
of causality and if possi':Ie to,clear aivay some of the dt:bzis

which clutters up this 4.ssuein order to resolve the dilemma
where on the one hand the simplest hypothesis to fit the
facts is that smoking 'cazses' certain diseases and on the
other there is nc,;erI-..-elyto be sufficient evidence to
establ4-shthat a partic--tlarprodl:ctcaused a particular
disease 4..-1a particular i-id-*-vidual.Or where on the one
hand it =ay reascr-:ablyte said that sno)-ingcauses this or
that an-2on the other i- see.-ns@.'sleading to label
cigaret @es a s caus-'-.na1-7t@;caiicer, etc It all depends
on what is meant by ca,.;s.-@

In the nin-2*.-@,-nthce,,ituryit was assumecl that
every e@".ect must have a ca-.iseand also the concept of
causalt-, was rmec@ianis*@c. Witi John Stuart Mill's concept
(1) to prove that A ca-,:s@t8 it -culd liaveto be dc-nonsty'ated
that event A precedes e-:ent8 and that event A is both
necessary and sufficient *a ensure that event B will follow.
The view of science itself was -.@,chanistic;it was felt
that if everything was @.:@c-4nabcu: a system then the -
future of that system would be predictablycertain.
Within its limits this c.--iceptis still valid. In spite
of appearances the beha-.-@.-urof billiard balls is entirely
predictatle and, given the data, calculable. This concept
still dc-.iinateslegal thinking. xtensionAlthough the e

C=)of con-:@butory nqgligenc4 increasingly recognises
Multiple causes tie ccrce,-tis nevertheless mechxnistic
there is an underlying asiLL-iptichthat, given the fitcts,
the re'sultsare -.edictat-le,calculable and legally
apport,.@-nable. -,)is concept of ctusality
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Is st;11 also t)e Popular concept. In the ivorld
of a,@-ortising even the rost coinple):s@-s,.c--s
@hu-tan cn@-tionil situations) ar(- presented as p.%:tc ta!;Iy
cont:ollable by simple events such as us@.-i-,r-.a i..:

Twentieth centu-v science has le:!to a
probab4.list ic view of causa I.ty This rests on t@,o
t;ases, first the uti@-.no-Nability (uncer ta@n-y ;7 :-IC C

of the total data for so.@.e.systems and seco:i;@!!%e
properties of populations of large numbers. .;hi:e

Newton's laws are true enough for everyday e%;er4ence
and relativit@ %vould be superfluous the nechan4-stic
concept Of CaUSAlity applies only to the 5irz:e@t of

unif4ed systems and cannot usefully be appl@-e@@to a
system as complex either as a single aninal c:-as a

lar-e populat,on of animals (or possibly celis)re-,arded
,s 1

A probabilistic causality concept is useful
n dealing with complex systems involvinc la:;e mu:nbers.

:nd t!@e behaviour of the population may @e p7e@ic,able
and calculable from rcla,'-onships experineita'ly established.
For exanple, if smoking is a factor in m-,;It;-plecozrelations
as has been indicated or if in stuclies on bi(;pop-.;!;.Lions
s@-iok4ng is associated strongly with some disqases t.,)i.Smay
!:@esli-"icient to substant;ate a claim that s.--:kingcauses

t.)e increi.se-in.the incidence, of such diseases in.-;,he
seco-@:-'case, 6r,.@is a cause of t'he disease i @@ie f-','st
case. gui the evidence obt

'
a@ined by the ex a.,...,.at on of
to the individual and,'t"ne-Cpulatio,ns is not relevant

c@ncl--is.ioniare invalid in this respect. it
nvre simply smok:ng may be a cause (in a p:clabilistic
sense) inasmuch as it can be reliably predicted th'at if
snoki.-igis decreased in a population so will @---the
incieence of this or that disease. But as fa: as an
indiv-'-dualis concerned -,,)4-s(probabilistic) cause has
no va.;-dity,and it would be quite inproper tz imol-y
p.-edic-ability.

In an individual case, to prove ai a(;e.-i@is
a cause for an effect one must fall back to es-ablishing
that the particularagent was for that i-idivid,-alin all
h,'s spec-al circ,.:mstances both necessary aid s--ffic-*ent.
Eut t@%es;special circunstances include gemet@c constitution,
atnor=al phenot),*:,eor genotype, social status, e.Np@-sure to
c:her known ai;ents(e.g. carcinogens) to-,elie:,-it!@a host
cl're:e-.-antconsideratic-is. Diseases in fact are not
caused merely b,.,the presznce of a partic-ilara;eT-.t.If
s-.;cha si--Iplecause were assumed then there is a necessity
o ex7lain why it only occurs in a minori,,yof I's-,jsceptible"
indiv--',-4uals.

Julian Huxle@, in 1958 wrote "The ccrc-.isionto
@ledra-wnfrom t)-.eevidence is def;.nite: increased smoking
increases the probability of developing lung c.;.-icer.
Unfortunately the significance of such a stat4=ent is not
clear to many people. Otsessed by the naive idea of
f4nding a single cause fo: every efrect, they shake their
@.eadsand say that the ev-.dence is only sat;@s-4-cal,as if
that in%-alidatedit. rm point of fact, every scientific
law is statistical,and all that physicistsca-itellus
about electrons within the atom is the probab@@!ityof their
occup@-ingany pirticular -osition. Further, the d.?,;ree
of probability whether of an electron occjpyin-,a -articular
position or of an urban E.-iglishCigArette s.-iokerdeveloping

tively determiqed, cften withlung c.%ncercan. be quantita
h4.9haccuracy".
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In fny view is in the las'
sentence. Hp f.%Ils intz,,'he -rap of usir%g
e-jidence on group propert,'-es to atout p-cbaL-'*ities
for an ind@vidual but he r-'oesindicate the a-.,aken.*.nf,to
a probabilistic vic%v of ca,.zsal;-ty.

Sir Alexander Hac!do-, in.1967, state,-2the
pracriatic position of many ned-'-cal sc;entists i

r.
t- is

respect. Referring to s7:.okin(;and lung cancer le -@rote
true%Iith the use of the most rigid log'c it is proba'z'v

causal e.,<plaration of the slatis-@to say that the

assoc,ation is unproved. Yet from the evidence' of our
senses the:e remain few indeed who doubt it. F---:-.)ermore
"policy must be based upon the highest probabilit-., aid a
direct causal connection ;s infinitely the most pzzbable".
Sir Alexander Haddow only recc,-,nise,.'thedilemma t,'@-chI
believe is resolved in this ncte.

In the Surgeon General's Advisory Cc7i::-'@ttee
;Zeport the question of causality is raised. Tl-.eyrecognised

the d.@'-fficiltiesand co,-clided thalt causal signi.r-*-=aiceof

4an association is a ,.atte: o@ judgment and notee. a number
of criteria which may be util-*sed together, not ore of -which
alone would be sufficient, e.'g. the consistency, s@rength.
and s;>ecificity of the association, the temporal relationship
and tie col)e.Tcnce of the as@sociation. They cor,.s-dered

'e
7chaT,.i@,,t@erisat,i6nof the,.ass an associa!--,zn as a. . I r " i

. . . . I, .

'
i@ ; 7, - ,I , , r r.

f a d t,@i a OR te.rm; -tatit;!% r',! 'Ic;aise They rec,:gnised0
"facto@- as a source, oi'@-a::ii.tLon but not n'ecess.a.-4-lya's

e n 'ence.a cause. r Further the (;i@ f,:6e c o -ex ist of se-..tral
Lw f,o'r t' t:factcrs.,r e,,@:u.., 11,e l(tcu -ence of a disease l@--tone

factor.-rhay play a determinant role. The word ca----sewas
held

to
convey the no-tion of a significant effect--a!

relationship be@4%veen an acent and an associated e-*so---.ier
in the host. All the mer;bers accepted a,multiple etiology
,view 0' L defined
"c

I b4.ological pzc---esses In the end they
I telieveause" @merely to corfi,-:r,their convictions.

they faced a similar dile,-.-.iato the ones I have ird;cated.
They did not resolve it Jib-aeverand settled for a suitable
definition for tl-ieirpurposes and noted that 'Ira:-2'-y,if

ever, in our biologic universe does the presence =f an
agent invariably predict the cccur:erce of a

In summary, for social policy purpos@s it is
sensible and totally zele@.,ant to use the experi=enial
evidence pe:taining to large g:-oups and also to s-?:ect
the s:.,--,'Iest)-.ypothesis. It may therefore be c=nclude@d

-Doking causes @'-,ethat for certain groups of pecole s.
incidence of certain diseases to be higher than -*-'.would
othe-:-.v,se 'ce. But no va' *d c@nclus-*ors may L-e d:,a-n from

the epide,-aio'@ogical studies with res'pect to any ;a:ticular
individual. In this case, at present, there is no way.

of knowing or of calculatina the probabilitv whet-er smol-@ing

ivill cause disease in any specific individual or whether
by giving up smoking he will avoid disease. ThL;s I find

it compl.etely consistent both to acce,,)tthe need for some
action on snoking as a social problem and also tc reject a

message to the individual smoker tl-.at,'smoking ca-zses lung
cancer", etc.
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Fo,:)t-iate

The statement is, of course , a gross'@, -.-.@c: 'cd

exp.-ession of J.S.@till @lill was ccnc-2::-,cdto

metho,-Is e7.ployed by scientis-.s, mett-.cdsestablish

of induct ion, -.whic!i%yould ac' as an

check on mere obse:-.-ation:

a If t-.Yoor more ".-.istancesof the p?-.e7.:-.e.,)onu-.cx:
investigation have only one c4-rcurs-an ce in,c--.-,.I:on

... thi's is the cause.

b) If an instance in which the phenomenon or_curs Zt:d

an instance in which it does not occ--,r have e,.7e-y

circumstance in common except one, t@a@ one or:'-y

occurring in the former, this one d:-ffering

circumstance is the cause . . . (or an i-idispens:-@:le

part of it).

c) If t-.Yoor more instances in which tle phenoren:@i

occurs have only one circumstance in czrlnon, w-,Ie

t-oo or more -instances in which it dc-.?s not oc.--*

have nothing in common (save the absence of t6a"

eircumttance) the circu-istance in w@.:-clialone t!%e

two sets of instances differ is the ca-@;se.

d) Wh ai,t,ever pheno,--aenon var.4-e-s in any whe.,-ii-.er

another phe-%6me-ron varies, in tome pa:t@-cula:, Way,

is e,ither caus'e@ or an effect of that p@enom e n -r.

or is conce:ned w4.th it through sc.-.efact o,

causation.

@lill was never clear whether h@.s -)ethods .-ere

of discovery or of proof but they did influence the a=c:oach

of experimental scien

'

t i s t s Nevertheless h@-s induct"-'*.,e

method recessarily ass,.;=es that every event =-.;sthave cause.
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