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1. Thrdc.scparatc svcnts have induced this paper to be written.. The first of these 

is that the T.S.C.tn.. preparing, at the E.C. Is request, a list of G titles on 
. . . 

which a monograph might usefully be written, have suggesied as one possibiIity 

the title “Th:: importance of smolcing - associated’diseases in ‘relation tu death 

from other C~USCS~~. The idea of this monugraph, as i undzrsbnd it, is to 

provide a reference document to answer questions such as “1s lung cancer a 

more serious hazard to life than motor accidents?“. 

. 

2. The second event was the statements made by Mr. John Treasure and . 

These were as follows (sIightly reduced for convenience). . 

. 

I 

i 

-% Richard Doll in the Thamcs Television programme “This week” on 11.9.75. 
, 

. i Mr. Treasure: “30, 000 pcoplc die cvcry year of lung cancer. Of those . 

‘30,000 ljI% of them arc non-smokers, therefore, it’s 27,000 deaths a year th3t 

, 

could be caused by smoking. There are 7S0,OOO people die every year, so 
. ‘s 

‘fung cancer as a cause of death is about 1 in 3C or rather less. So you have 
. 

here a cause of death which is pretty smaI1”. . 
. ’ . 

- 
Sir Richard: “The figures he gave arc just wrong actually. WC% never had 

750,000 deaths in a year in this country, the greatest number has been just 

under 00,000. I think 750,000 refers to births not deaths, so that brings it 

down to one in 22. But it’s not really very sensible to compare dmths nvith 

lung cancer in smokers with all deaths in smokers and non-smokers. You .- . 

ought to relate it to the number of deaths in smokers and lhis is down to 
__-. -- 

about one in nine. ‘I 

Mr. Treasure: “The avelagc a,ne of death in this country of men is 67.3 years, !- 
‘up 

tlx am-zrcpf LIcr7fh of the 30,000 pop., ‘q xho died of lung. cancer is 66.5, so s 
a 

tht whcthcr or not smoking hns nny ef!‘c ciin this arca it ccrt?inly dots not A 
w 

* result in 8 prcnxtuse Sl:ortcning.of I& 011 aver:~pP. \ 

. & 

Sir: R;cl?;?rtl: “Ii s;tinds pcxl bst it’s obvious Why yet. * CXI’~ ni:l!;c this compri:on. 
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3. 

-1 . 

5. . 

YOU sco daths from all CCIUSCS include deaths In i&nts and you’ve pt to 

lfvo lo’thc 3p2 of 20 or 30 at any ralc bcforc tl.orc’s any chance of getting 

l&g cancer. If you want to work out how much life you lose if you die of . 

. lung cnnccr, wh3t you must sny is - what is-the norm31 expectation of .- 

life of a man of the age of someone who develops lung cancer and k you do 
.- - ____ _, _--- --.-- . . 

this you find that the man Ihat dies of lung cancer loses 124 years on average”. 

. 

The third cvcnt wa6 the sfatoment niadc by Dr. M.A. Kastcnbaum when 

I-visited him at the Tobacco Instilutc. He said that assuming smokers had . _ 

g excess risk of mortality one would expect that smokers would die II years 

earlier than non-smokers. 
. - 

Clearly, before preparing a monograph along the lines T.S. C. suggest, 

it is sensible Lo think first about what is a valid method of itatistically 

rcprcsenting the risk to life of a disease. This pRper, therefore, looks at 

the various possible methods available a!d assesses their advantages and 

dioadvantagcs. The aim of the paper is to provoke discussion amsng S.S.C. 

members and arrive at an agreed statistic (or set of statistics) which would 
9 
be sensible to use in the preparation of the monograph. 

In order to discuss these methods more meaningfully we shall calculate 

. various statistics using real data. For the sake of example we shall use . 

‘figures relating to Iung cancer in U.K. males in 1971. Table 1 presekts . 

the basis data to be used. The colums l-9 give values by 5 years age group 

of the following parametcrs:- 

i)’ i age group subscript (i = 1, . . 17) 

ii) yea r6 i range of ages fo’r age group i 

iii) Y i approximate midpoint of range used ir, subsequent work.’ 

W Ai number alive (in 1OOOts) of age iroup i 

VI Ni number dying of all causes in age group i 

-4 NL[ number dying of lung cancer (1CD 162) in age group i WOO Ni/Ai) 
5; 

W. R i dcsth rate per 100; 000 from all causes in age group i 0 
AL 

viii) RL i death rate per 100, 006 from lung dancer in age group i (~100 Ni/‘i) a 
-CA 

1x1 PS i proportion of smokers in age group i ‘v , 
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. l 

�6: * WC will now go through n number of statistics (S) of pocsiblc rdcvancc, 

dcfinc and cnl~ulato them and discuss their ndvantigcs and disadvantages. 

It Is apprccfattid that the widcncss of the age-groups used and the inaccuracies 
l 

fnvolvcd in assuming tint all daths occur at the centrc of the age groups may 

.rcsult in not very precise answers. Iiowcvcr, for our purpose, discussing. 

methods, great precision is not necessary. 

7. 
*_ 

Sl - Humber of deaths from Lund cnncer - 

Definition: S1 = -I0 NLi 

1971 male UK value 1. 25,762 
. 

S1 is clearly a statistic of some use in assessing the risk of mortality from 

lung cancer. On its own it, of course, does not tell the whole story as it 

does not take into account age pf death, Clearly a cause of 25,762 deaths 

among 20 year olds would be more serious tlmn lung cancer. 

. 
8. S2 - AvcraEe aye of dc,?Lh from Iun~ cancer 

17 3 
Definition: S2 = > ‘(NLr Yi, /Sl 1. 

f=l 
. . m 

. 

. 

1971 male UK value = G6.67 

17 17 

The average age of death from a11 causes, x (NiyI) z -- Ni 16 67.15. 
I=1 These figures are very similar to those quote by Treasure; i =3 

Doll criticiscd 

the comparison of these avenge ages of death on the grounds that early deaths 

were wrongly included and indeed if one cxcludcs deaths in the age up to 34, 

the average .agc of death from all causes rises to 70.32 whereas that for 

lung cancer hardly changes (6G.76). Although, Doll’s c’riticism has some 

validity, he did not point out the major weakness of such a comparison. This 
?a+ 

is t&t it is eminently possible for a cause of death to have an averagelof 

dcathgrcatcr than that from all C;~USCS. On Treasure’s implied lint of argument 

this woutd mean such a czuse’wvas bcncficial! . . . 

rl . . 

4 

The use of average age pf death ns a compantivc tool for people of diffcrcnt types 
-. 

can also be cztrczmcly mishding. Following FL?stcnbau!n’s approach let ua . . 
‘deflnc Kc: z as the ~~cngc ago of dczth from alI cnuucs of smokers on the 

. 

. 
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. 
assumption thnt current smokers hVC, at all ages grcatcr than that of non-smoker: 

wilh KNS, as the corresponding avcmgc age of dcatik of non-smokers is the 

same comparison. *Mathcm~ticnlly IL 
. 

17 * 

. 

. . 

t 
- 

10. 

. 

. 

N 

Al. 

. 

12. 

17 . 
. 

lx U.i 

. L-l . 

17 

and Ichsz= (Nil- Vi) Yi ’ 

i=l 
17 

I (Ni - Vi) I 
i.= 1 

If one computes this for the extrcm: cases Z--1 . @moldng bas-;lo effect) and 

Z=Z * (smoking doubles the probability of death) the results are quite amusilg, viz: 

‘) 

. q: = 67.20 

DE1 = 67.56 . . 

In other words, despite all the deaths of infants being attributed to non-smokers; 

the average age of death of smokers is lower thsn that of non-smokers if smoking 

is assumed to have no effect but it is higher if it is assumed to Pave a very marked 

effect. These resuIts demonstrate very clearly the dangers of using such a 

stitistic avenge ngc at death for trying to make inferences as to the effect of smoking. 
. . 
(P#f. Burch plcase note!) 

~3 = LOSS of txTcctition of life of IunK cancer deccdcnts 
m - . 

Definition: Sg = !L Li ql l 

- 

0 

I=1 c 

Sl 2 

-tt. 

. . 

t\ 

whcrc ci., column 10 in Table I, thk expcchtio'n df lift.,’ has been cstimdtcd ’ v 

approslmatcly as: &. (avc;sgc age of dcnth from all causes of men dying 3ftcr the g 
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end of the intr:rml + that from those dying aftor the beginning of lhc intcwal) - 

Yt cl, hns been cstimatcd using moro dctailcd Ijgur& available of age 

at dc3th by siqlc years. 

! ’ 3371 male UK value = 11.2t years. 

i 
13. y Again tbis fiyrc ngrces fairly well with that given by Doll. However, this 

also appears a nthcr dcccptivc statistic. ‘Everyone who d:cs loses. 

expectation of life and in fact the avcngc loss of life expectation for all . 

’ deaths is higher than this, 12.31 years. Of course apin this is partly 

because of the younger deaths, but even-ignoring all dozths before 20 years 

old it is s!.i11 nearly GS much, 10.30 years. 

. 

One would also espcct this statistic, * though I have not done the detaiIcd c&&lions 

to have some of the unhelpful properties of S2, with an increasing Ioss of Iife . 

expectation being associated; in some circumstances, .nriLh a decreasing loss of 

life expectation. 

14. 
T 

So far we have looked at the various stat&tics that were used by Doll and Treasure 

and find that SI gives insufficient information and S2 and S3 information which 

* . &n be totally UisIcading. The approach that seems more likely to succeed is to 

start by compring the life-table for death from aII causes with that for death’from . 
all causes with the particular cause of interest, here lung cancer, excluded 

P (reduced Kfc-table), Any characteristics of such a comparison must inevitably be 

in tbc correct direction without danger of bias. For example, one might compare . 

age at. X% survival or avemgc age at death. Perforce all the ages must be 

higher in the reduced life-table than in the life-table including a11 causes and the 

stronger tile force of tiortality of the cause being excluded the greater the increase. 

15.. 

16. 

Table 2 gives the probability of surviva1, computed from the data Table 1, 

for the two life-tables. As cm be seen from this table a man has a 70.4% chance 

of reaching the age of 65. Had Iung cancer not existed this chance would have 

increased to 73.2% . 

z 
0 

Given a Iifo-table appronch is the correct r&hod thcrc still remains a number of g 

diffcrcnt stattstics that could be used to compare, for csampIc, baths from . CA 
. ‘-4 

lung cancer and deaths from motor-c;rcIc nccidcnts. CIcnrIy the pcohbiIity of R 
. 
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survival lo rtgc 25 is ?css aflcctcd by lung caw:cr th:ln it is by motor-cycle 

rccidcnts. IIowxcr, in vice: of llic grcntcr wmbcr of deaths from Iung 

cancer, the probnbili:y of survival at age G5, I >r csamplc, will bc more 

affcctcd by lung cnnccr. Thcrc slill remains the problem of selecting a 

sin$c statistic that rcflncts the diifcrcnccs bctwccn the cnuses of death 

in sfxnc mc3ningful way. 

17. E.sscn ti:il~~ .i, Lhc comparison to be mndc bcLwccn cnuscs of death, WI1 be 

between wci~hlcd sums of survival probabilities nt diflcrent ages. The 

twigIlLs to be applied hov.~ever, depend on the relative values applied to 

living at diEicrcrlt ages. If any year of life is cqunlly “wluable” (in some 

scnsc) then it would seem rcnsonnblc to a sscss n CBUSC of death in terms 

of the increase k Ilk cspccktion that would occur if t!Gs cause did not 

esist. However, if one is assessing value in terms of financial contribu!ion 

Lo the nation, then loss of life in early years will weigh for more important 

than loss of life in later years. 

18. It could be most interesting to have the views of the SSC on what particular 
. 
statistics of this sort it would be worth presenting in a monograph of the 

. 
type pknmcd. Ny personal opinion is tlmt. the life-t.ablc itself ought to be 

. prcscnkd, togcthcr will] proktbilities of surviva1 (and/or death) over 

certain periods of intcrcst (2045, 3545, 5045 say) and increase in - 

- 

’ life cxpcctalion caused by removal of the cause. Number of deaths should 

also be given, but average age at dcsth should only be prcsentcd if a 

warnix paragraph were added. 

. . 
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