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A. EFFECTS OF A RCDUCTION IN CICARETTE SMOKING ON
MORTALITY AND MORBIDITY RATES AND ON HEALTH
CARE AND SOCIAL SECURITY EXPENDITURE

1. Research studies into the heaith effects of smoking have almost
entirely been concerned with the association between smoking and
mortaiity. Thu principal studies have been made in Great Britain, the
United States and Canacda; the findings from them are much in line and
all show a significantly higher rate of mortality among cigarette smokers
compared with non-smokers. The most important study in this country
is that made by Doll and Hill begun in 1951 into the smoking habits and
death rates of British doctors,

2. All the major studies show that cigarette smoking is associated
with increased rnortality fram arange of medical conditions and that the
three main conditions arc lung cancer, bronchitis and coronary heart
discase which together account for about four-fifths of the excess
mortality of smokers compared with non smokers.

3. in order to calculate the numizer of deaths in any period which are
caused by cigarette smokiny the extent to which the total dzaths from
the main smoking related conditions arc attribctable to the habit must
be knawn. The research studies referred to abaove provide the data from
which such attribiutability factors have been derived. These do not
cnable precise fiyures to be calculated und this paper draws attcnuon
to factors that it has not been possible to take into account. Nevertheless
the figures in the following parsgraphs give a broad indication of the
health consequences of cigarette smoking and the benefits that would
follow a substantial reduction in cigarette consumption.

4.  The Report of the Boyal College of Physicians “Smoking and
Health Now’ presents figures on the extent to which deaths among
persons aged 35 to 64 from cancer of the lung, bronchitis and ¢nronary
heart disease are caused hy cigarette smoking. No specific figures are
given for older persons aithough it was recognised that the number of
deaths certilied as due to the main smoking related discases is much
greater than at younger ages and that many thousands of oid people
who are cigarette smokers die a year or two earlier than they would
have done had they not smokud,

5. The attributability factors used in the present calculations are
shown in Table 1 and were agreed between representatives of the
Department of Health and Social Security, the Office of Population
Censuses and Surveys (Medical Statistics Division) and the Government
Actuary’s Department. Those up to the age of 64 are the same as given
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in “Smoking and Health Now”. The sepresenitatives of the Deparunents
thaught it reasonabile to assame a eut-olt poiat at the age of 75 despite
the sudden transition from the age group 65 to 74 1o that of 7% and
over: the main reason for this was the diificulty in quantifying the
number of deatfis attributable to smoking arnong such clderly persons.

TABLE 1. PERCENTAGE OF DEATHS FROM CERTAIN CAUSES
ATTRIBUTABLLE TO CIGARLTTE SMOKING

Age at death
Causc of death® 35t0 68 G5t074 75 and over
per cent

ICD 162.1, 163.0  Cancer of Tung

Males . . . . . 90 90 N

Females . . . . 40 40 Nil
IC1) 491, 492 Bronciutis

Males . . . . . 7% 75 Nii

Females ., . . . GO 60 Nil
{CD 410, 414 Coronary heart disnase

Males . . . . . 25 10 Nii

Females . . . . 20 10 Nl

{*1CO nunibers taken from the fnternational Classification of Discases, 8th Revision).

6. It should be noted that only the three main sinoking refated
conditions are included in Table 1. The other conditions are excluded
because of the difficulty of quantifying the extent to which they cause
excess deaths among cigarette snokers. Their exclusion and the ignoring
of any deaths among persons aged 75 and over means that the number
of deaths when calculated on the basis of Table 1 is understated.

7. The importance of the assumptions of attributability is shown by
the following illustration. The number of deaths due to cigarette
smoking in 1968 in England and Wales among persons aged under 75
calculated on the factors in Table 1 was 45.5 thousand. f the factors at
age 65 to 74 are extended to the age of 75 and over the number of
deaths would be 63.5 thousand. I f only the factors for cancer of the lung
are extended the number of deaths would be 49.2 thousand. Studies on
the economic effects of smoking have been made in Canada and
attributability factors were used to cstimate the number of deaths
caused in that country by smoking. The application of the Canadian
factors to data for England and Wales for 1968 gives 46.8 thousand
deaths under age 75 compared with 45,5 thousand based on the factors
in Table 1.
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8.  Another factor which has been ignored in the present calculation
is any effects en health of the introduction and growing use since the
Doll and Hill study cominmenced of cigarcties with a lower tar delivery.
1t is reasonable (o assune: that lower tar ciyarettes have some further
effect in reducing the incidence of lung cancer but it is not knowr. what
allowance should be muade for this, However, the czlculations in
paragraph 10 below arc based on known deaths and will thus have
implicitly token some account of the effect of the use of lower tar
cigarettes and filters over 1he past 10 w0 20 years,

9. The wubove relates to mortality. As for morbidity there is a paucity
of research data on its association with smoking and attributability
factors cannot be calculsted in the saome way as for mortality. It scems
reasunable (0 assume that the same factors would apply tor morbidity
as for mwurtality, that is the factors in Table 1.

10. Bared on the factors in Table 1 (which do not take account of
deaths among those aged 75 and over) the estimated nuinber of deaths
which will occur in 1971 in Great Britain due to cigaretie sinoking is
§2.000. This is one every 10 minutes af the night and day. Figures for
1868 show that among persons under the age of 75 about one in seven
of all deaths and onc in five of all male deaths were due to cigarette
smoking. Among men aged 35 to 44 une in cight of all deaths were due
10 cigaretie sinaking, among those agee 45 to 64 one quarter, and those
65 t0 74 one fifth,

11. The magnitude of the heaith hazards of smoking can be undertined
by a comparison of the number of deaths due to cigurette smoking and
those from various other conditions which give rise to public concern.
tn 1968 some seven times as many people died because of cigarette
smoking than were kilted in all motor accidents {although it has to be
noted that the latter included a higher proportion of younger persons
than the former and also persons of 75 and over). For cvery five deaths
among persons aged under 75 caused by cigarette smoking there were
seven from all forms of cancer other than those due to smoking. Again,
deaths due to smoking were almost twice the number from all respiratory
conditions other than those caused by smoking.

12. A further hazard of cigarette sinoking is that expectant mothers
who smoke regularly have smaller babies than do those who do not
smake and in consequence there is a higher rate of mortality of the
infant at birth and in early life. It has been estimated from survey
research data thatin 1971 some 1,500 perinatal deaths will occur because
of smoking.
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Current health carc costs due to smoking

13. The only health carvice costs which have been brought dircetly
into the colculation wre those of the huspital and general practitioner
and genural pharmareutical services. Obviously all services waill be
affected in some degree and allowance bus been made indirectly for this
as described in paragraph 16.

14. The number of hu:pital beds occupied by patients with the three
main smoking conditions listed in Table 1 were derived from the
Hospital In-patient Enquiry and the factors in the same table enabled the
number occupied on account of cigarelte smoking to be calculated.
These were reckoned as acute beds aind their cost was tcken as the
equivalent proportion of the total cost of beds in acute hospitals. On
that hasis the estimated cust in 1870-7 1 was £25 miilion,

15. There are but few data on the use of the gereral pruciitioner
services to assist in the estimation of the proportion of the total cost of
thut service and the associated pharmacsutical service which is incuried
in the treatment of conditions induceg by smoking. What data arc
available are derived from surveys, snd the validity of these in reflecting
the number of consultations due to perticular conditions is open to
question cspecially in the case of those conditions which in the early
stages gave rise 10 non-specific symptoms.

16. Three sets of survey findings have been used in arriving at
estimated costs. The first is that trom 3 survey over the period May
1955 to April 1956 covering 108 gcneral practices in England and
Walus; the seconcd trom @ survey of 35 practices in Exeter from 1
November, 1966, to 31 Qctober, 1967; and the third from a short-term
survey of one group practice in Bristol and another in Smethwick in
early 1971, The three surveys produced different results and the figure
of £11 million for 197071 which is taken as the cost of the general
practitioner and pharmaceutical services due to smoking is based on the
findings from the largest and widest spread survey {made 15 years ago)
which revealed the laroest proportion of consultations due to illness
associated with smoking. This figure is subject to wide error but any
overstatemeants will be otfiet by those health care costs, for exampie on
home nursing, which have not been brought inta the calculation.

17. The total annual current health care costs incurred by the hospital,
family doctor and general pharmaccutical services in the treatment of
smoking-induced disease is thus £36 million.

Changes in mortality and heaith care costs due to reductions of 20 per
cent and 40 per cent in cigarette smoking
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Time Isg in changes i weeresfity el morhidity

18. An assumption in the present varcise is thut the reductions in
cigarette smuking uf 0 per cent e 40 per cant will ocour over a five
year preriod and that thereafter the proportion of cigaretie unoxers
among the peputation will fall no furibier. Can the basis of the aveilable
research findings on the tirme lag Le :n a fall in cigaretre tmoliing and
a full in mortality dug 1o smoking it his been ascumed! that whatever
reduction in simoking i cliected o eduction of similar proportion in
mortclity attributol:ls to smoking and in corresponding morbidity will
occur 10 years later. Thus, for the purposes of this swudy, il a foll in
smoking is achieved in five yeary the sssurnption is that the ful! health
consequences will occur 15 years aftor the start of the fall in smoking.

Reduction in the nunier of deaths caused by cigarette smoking

19. On the basis of the factors in Tuble 1 the estimated number of
deaths in Great Britain caused by sminking, with no teduction and with
20 per cent and 40 pur cent reductiong in smoking achicved evenly over
the five years comniencing April 1272, are showin in Table 2. These
figures toke account of the projectzd changes in population structure
and the qeneral improvereent in mortality over the periad to 2001; the
effect of these can most clearly b2 searn in the number of deaths
estiniated to occur wi.h no reduction in smoking — a fall froin 52,660
in 1971 to 46,000 in 2001.

TABLE 2. ESTIMATED NUMBER OF DEATHS IN GREAT BRITAIN
CAUSED BY CIGANCTTE SMOKING
{In ‘0QQs)
Reduction in the number
If no fall  If tail in smoking of of Jeaths if fail in simoking
in sinoking Z0 per cent 40 per cent 20 per cent 40 per cent

1977 . . .52 52 52 - -
981, ., .52 44 36 8 16
1991. . .48 38 28 10 20
2000 . . 46 37 28 9 18

20. Table 2 shows that in 1981 8,000 less people will die from smoking
causes if smoking is reduced by 20 per cent compared with the number
who would die were there no reduction, while with 3 40 per cent
reduction the saving in such deaths would be doubled. The savings
would increase to about 10,000 and 20,000 a year, respectively, after 15
years, although these numbers would fail slightly by the end of the

century.
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21, 1t must be emphasised that the savings of deaths referied 10 in
paragranbe 20 relcwe only o deaths from sioking cuuses in selected
years, 1 the increzsed nwaber of deaths from couses other than
cigarette snaking s tken into account the deaths san i are considerably
fewer, viz. 7,000, 5,000 and 2,000, ie-peatvely, in the throe wlected
years ana rvduction of 20 per cent and double shee s numbers an g
reduction ~f 40 per cont. The total mennber of pursans saved from dying
over the 10 yeirs 1972 9 16H1 beeause uf a 20 per crenl cul i stnohang
would 1v 25 000; over the 20 yvears 1o 1991 it would L 90,000); and
over the 30 years 10 2001 it won'l e 130,000, Of the laticr, abou:
50,000 vinmuld die belews tw age ot S0, Cotresnonding figures for a 40
per cent cut are 50,000, 1LL,000, 266.,0:G0 and 100,900,

Changes in health core coute

22. In estitnating the ellents of reductions in smeling on health core
costs in 1981, 1991 ar-l 2001, accoun: has to be o en of the leswe:
murhidity resulting B losrer et of - oaking and of any channee in
the size and make up (in erms of zis and age) o the popitathon
conscquential to the leviar mortality fram smoking. A reduction in
mortality due to smoking mmcans in practice a postponement of duath;
sorme peuple who are swecd from dying from simeking colated conditions
in, say, 1U/72 will dic in that year lici ron related corrhitions, Up o
2001 (iund ideed later) the saving in desthy attributable 16 Smoking wail
exceud the increase in the number aot attnibutable to smokimg and s
the projected population will be larger than if there bud Leen no
reduction in smoking.

23. The lower morbidity resulting frum the {all in sinoking will tenc
towards 3 saving in heaith care costs but the larger nopulation will teng
towards an increase.

24. The assumption has already been made that, in relation to sinoking,
morbidily will change in the same way asinurtality, A further assumption
is that health care costswill change in the same way as morbidity. Changes
in mortality are thus tuken as an index of changes in health care costs.
This means that if the number of deaths caused by a lower level of
smoking in a particulir year was one-tenth less than the number which
would occur with no teduction in smoking then attributable health care
costs would fall by one-teath,

25. Health care costs in 1970-71 duc to sinoking were £36 million (see
paragruph 17). The number of deaths caused by cigarette smoking
estimated to occur in 1981, 1991 and 2007 with 20 per cent and 40
per cent reductions in smoking are given in Table 2. The reductions in
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BATCO

heulth care couts due 10 reduced morbickity are given in the seeond
cotimn of Tobbe 3 (ludow),

26. Colauivtions of the Goveremient Actuaiy’s Depattn ant show that
the extrg pogwiiates in 1051, 1901 ond 26071 wehich weaddd reeult from
theredueet ettty due 20 o reduction inossobing would hive a much
Tegher mop -t ol elderly pesanz thai hos the 1971 poputation. The
evtra healt cue costs of the cilarnged peg-alatiens have Lo caleulated
provata the 19071 cosis e b ! of populscon wiil: cHows 4in broad
trnsd for o Lugue propaction of the eldedly, The extre eovts are given
e thaedecdnane ol Tobfe 30The Tourtiy colummn ¢f the tibie shows the

fet changes e by glth aure coste .

TABLE 3. CVEECTS ON HEALTH CARD: CCSTYS OF RCOUCTIGNS OF
20 PLECERT ARND 40 8 8 CENT 1 CICARETTE SMNKING

fleduction v Inc:ease in
costs e 1o costs cue ter et changes
tedfue tine i Jacrease in in costs
morludity population
(£ milhian} (E millinn} {€ milhon)

70 put cent retfuCtiun i sioKIng

1981 . . . . . 6 2 4 tnss

199 . . . . . 10 6 4 |ess

2601 . . . . . 10 12 2 more
AU pur cent reductin: in smoking

1881 | . . . . 11 4 7 less

1991 . . . . 17 16 1 iess

2001 . . . . . 17 22 5 more

Effects in human terms

27. What a rcduction in itf-health and premature death would mean in
terms of reducnd suffering and distress cannot he quontiti=d and must
largely be a matter only for imagination end individual judgement, But
in factual terms if smeking were reduced by 40 per cent there would
20 years later be mare than 160,000 fewer widows and widowers {many
would have dependent children) and neorly 2,000 fewer people in
hospital. 1 descriptive terms, carcinoma of the bronchus can cause pain
that may nut respond even to the most powerful pain relicving drugs
and coronary heart discase too can cause intense pain. Also distressing
is the limitation of activity and the anticipation of further attacks or of
sudden death. Death trom chronic bronchitis is very long drawn out and
the lung damage may make almost any activity impassible without
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grvere bresthicssness until fing!ly, eve:s when completely bedridden, the
patienn has o ctruggle for every breath.

Current sicknass absence and sacial serwsity payments dug to smoking

28. When the atinbutsbihity fectors i Table 1 are applied 6 siclknoss
abenes ceseels for tha 12 maeaths enviing Mey 1659 it s estimared that
26 o days ubsunee veers cauad by cigarette anoking, For the
purpeszs of this caleul.t:on W spell: of sicknecs vertified as chronic
broachitin together eith sl soells cui titied as bronchitis (unqualifind)
lasting 20 or more days were included s chronic bronchitis, that s, as a
main smoking related conditicni. Any shorter spells were not included.

23. Onthe basis of the rates ¢ payment in 1270-7 1 e cost of sickness
benedit paid far these 26 millics days «»us C30 inillian. A furthir dabit
the sum of £8 million {excluding SI.T) ior national insuranice contri:
butions ot paid. The sum ¢! these v.o iters is thus £28 millicn, In
additicn to the cost of siclenzss absenc.: frem work attributed o sinoking
there is the cost of widows peasions paid 1o widows of thoe who have
died as a 1esult of smoking, and it 15 likely that this constitutes an
amount similar to th2 cost of sickinese . haence, Qffset against these costs,
however, is the amount of retirernent pension that would have boen
paid had those who have died uver the st 30 or s0 yeors due to smeking
survived to cnjoy a period of retirtem: nt, It is not porsible 1o estimate
with any reliahility the cost of retirenient pensions 10 those who have
already died, but it is likely that it would exceed the combined cost of
sickness ahsence from vvork and the benefits paid to widows of smokers.

Changes in social security payments due 10 reductions of 20 per cent
and 40 ger cent in sinoking

30. The reductions in smoking will result in less sickness absence and
hence Inss sickness benefit paid and niure national insurance contri-
butions received. The net resuit of these factors is shown in Table 4.
The extra population will result in enlarged paymicnts for sickncss
benefits and retiremnent pensions but inore national insurance contri-
butions received and smailer payments for widows pensions. The third
column of Table 4 shows the net result of these and the fourth column
the overall changes in expcnditura.
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TABLE 4. EFFECT ON SCUIAL SLCURITY PLYRENTS OF REDUCTIONS OF
20 PT R CUNT AMD A0 PLR CZHT IR CIGARETTE SMOKING

Net 2han .. i Net char:pes in Totzl net
experiliture die expenditiee tfue chaner in
to recfuctinn o ingicor in pPayments
sickiess wlisoice  poputinien

(€ nulhien) (€ millioan) (€ n.ilien)

20 per cznt nedusiion in stiroking

1981 . . . . 6w 2 mare 4 less

1991 . . . . 0l 11 more 1 more

2001 . . . . 11 lews 21 moe 10 mora
4C per cent reduction in smoking

1981 . . . . 12 le<s 3 more 9 lcss

1991, . . . 18 less 23 more 5 more

2001 . . . . 18 tuss 42 moce 24 more

Combined effact on licelth i sociol socuity eosts

31, Paragrapty i7 shows thet ¢-peituie i health care due :o smoking
is currently £33 mihion a year; in puecieph 29 0t s said thau socicl
ecurity payisonis cannot be eutinmatod wiih any relizghility but that the
payments that are not made bezsuse of winking probably vxceeed the
extra paynwents that are made.

32. The cffects of 20 per cent and 40 per cent reductions in cigarette
sinoking on overall health core and social security costs are shown in
Tabie 5 (belc.).

TARBLE 5. RET EFF ECT ON HCALTH CARE AND
SOCIAL SECURITY COSTS

Social sccurity  Net changes

Heal:r: care costs payments in costs
{Tabie 3) {Table 4)
(£ 1mllion) {€ million) {€ miflion)
20 per cent reducticn in smoking
1981 . . . . 4 less 4 less 8 less
1997 . . . 4 less 1 more 3 less
200 . . . . 2 more 10 more 12 more
40 per cent reduction in smoking
1881 . . . 7 less 9 less 16 less
1991 . . . . 1 less 5 more 4 mare
2001 . . . . 5 more 24 more 29 more
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B FYTFOPS OF A RIDUCTION 1M CIGARETHE ERUIKING ON
PRORUCTIVE ¢ THRNIAL

Ine:s o e popudacion af worhing e

330 Thee cunennt v ol ropndaticn of SOread Sritane s approvanetety

+ Hi} 14
25 b, of whieh oavare vere ged G iy fomnte,
‘1A
0,

s in the pepoladion of

Py entirsatoed 1o Ghe feliecsing gty
s G year, B ea S et nnder B0 veors old weouid reaint
froamokare: of 70 per cont and 40 por conis

mades e
Ironn e ans L

Ag percentager of ¢l

WO g gt lion

Witia 20 jyor cont reduct s i snsol. g 194 7.00%) 0.0
195 21,000 0.04

'
With 40 pe: contreduction e wno®ing 198 16,060 Q.06
1991 47.000 0.12

35, Alimol: ali the eddition 0 the Bibour force would he males in tha
4H 1o B4 L oarcun, -0l ihe potentios addiuan o GOP gl theicfore
L sortevdiat moie than i 1ata on this aeLount.

Redactions a sicknezs Lo-ances from L o

36. Par rasihc 28 estietes that a otel o 28 oillicn days were lostin
the 12 nemthe Sune 196G 1w Flay 12000 s i recult of sickness which vras
atriburebi to smoking, The i an evira, ~ of slmost precisely 1 day pier

ead of watking populaiion, made up of 1% days por man and %4 doy
per wornan, On the basis of an effecrive 220 diys ner head poer year at
work this repeesents an equivalent of Q013 per cent of the 1otal of il
waorking deys.

37. lthucbeenassuraad that the 20 per cent and 40 per cent reductions
in smokirg would have 70 per cent wt their eftcet in reducing sickiicss
absenc.e by 1981 and iCO per cent by 1351, On this basis:

20 per cent reauction vwaetld save 3.6 o
5.2 tutlinn days of sickness in 1901,

s days of sickness in 1981,

A0 per cent reduction would save 7.3 million days of sicl:oess in 1981,
10.3 evllion days of sickness in 1991,

38. If these amounts are applied to the total nuraber of working days
as indicated above a pruportionate increase in GDP is achieved as follows:
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Per cent

20 per cent reduction 1881, . . 0.062
1991 . . . 0.09

40 per cont reductien 1931 . . 0.127
1991 . . . 0.181

39. The two sers of estimates together give the following increase in
procuctive potentiat:

Populsiien Sickness Toral
offect avsence effuct allec:

20 gei cent reduction 1701 0.03 : 0.06 0.1
14991 0.08 0.09 0.2

40 per Lent reduction 1041 0.c6 0.13 0.2
1901 0.19 0.18 0.4

Appiied to the 1970 GDP of £42,000 nullion, 0.1 per cent mncunts to
£42 miilion,

40. Assuming no further reduction in cigarette smoking, the whole of
the “‘sickness absence effeci’” would have been reaped by 1991, There
would be some small furtirer population elfect after 1991 wking the
additiona) productive potential up to perhaps % per cent on the 20 per
cent ceduction and % per cent on the 40 per cent reduction by the year

20C6.

41. As siready pointed out, the assumed reducticns in smoking would
reducz some health carn and social seculity costs, but others would be
increasec because the increased population would require more services
and benefits, particularly in old age. The small net gain during the first
15 to 20 years would, howaover, allow an increase in resuurces to be
devoted to improving the !iealth Service or to increasing GDP in other
forras. The substantial increase in the total of pensions payments would
represent in real resource terms a charge upon the higher level of GDP
that may be attained,
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