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Estimates are made of the numbers and proportions of deaths attributable to
smoking in 44 developed countries in 1990. In developed countries as a whole,
tobacco was responsible for 24% of all male deaths and 7% of all female deaths,
rising to over 40% in men in some former socialist economies and17% in women in
the USA.The average loss of life for all cigarette smokers was about 8 years and for
those whose deaths were attributable to tobacco about16 years.Trends in mortality
attributable to tobacco differed between countries. In some the mortality in middle
age (35—69 years) had decreased by half in men since 1965; in others it was
continuing to increase. In women, the proportion was mostly increasing, almost
universally in old age. Mortality not attributable to smoking decreased since 1955 in
all OECD (Organization for European Collaboration and Development) countries,
by up to 60% in men and more in women. No precise estimate can be made of the
number of deaths attributable to smoking in undeveloped countries, but the
prevalence of smoking suggests that it will be large. In the world as a whole, some 3
million deaths a year are estimated to be attributable to smoking, rising to 10 million
a year in 30—40 years' time.

For the past few decades it has been widely known in developed countries
that tobacco is dangerous; but it is still insufficiently widely known how
large these dangers are. This is partly because of the failure to take
account of the very long delay, perhaps lasting several decades, between
starting to smoke and its full effect and partly because of the failure to
recognize the very many different effects that smoking may have. Studies
that would provide a direct estimate of the proportion of deaths in each
country that is attributable to smoking might in principle be straightfor-
ward, but would in practice be extremely costly and time-consuming. It is
possible, however, to provide estimates of the number of deaths
attributable to smoking in developed countries by an indirect method,
based on published vital statistics, and to estimate very roughly the
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Mortality from smoking worldwide

number that is likely to occur worldwide in the early part of the next
century, based on the current smoking patterns of young people.

We have, therefore, provided, for those interested in public health,
estimates of the proportion of deaths attributable to smoking in each of
the major populations that are classed by the United Nations as
‘developed’ (including the 15 newly independent countries that con-
stituted the former USSR), and rounded estimates of the numibers of
deaths that may be expected worldwide in the next few detades, if
smoking habits are unaltered. We also give, for the developed countries,
the trends in the estimated death rates attributable to smoking and those
that may be deduced for deaths due to other causes in the absence of
tobacco. The data are presented in greater detail elsewherel.

Mortadlity in developed countries

Deaths attributable to smoking

To estimate the number of deaths attributable to smoking in each country
we have, first, compared the national lung cancer mortality rates with the
rates that have been observed among US non-smokers and used the
absolute excess mortality from lung cancer as an indication of the extent
to which that population was being damaged by tobacco. This is justified,
because in developed countries lung cancer is very closely related to
smoking and so seldom caused by any other factor among non-smokers.
Secondly, we used this lung cancer excess as a guide to the fractions of the
deaths from other causes that could be attributed to tobacco, calibrating
this relationship by epidemiological evidence from the massive cohort
study of a million men and women carried out by the American Cancer
Society in the 1980s2. Details of the method are described elsewhere3.
The number of premature deaths estimated in this way to occur as a
result of smoking is enormous. In males, it amounted in 1990 to 24% of
all deaths in all developed countries combined and 35% in middle age
(defined for this purpose as 35-69 years of age). In females, the
proportion amounted to ‘only’ 7% (or 12% at ages 35-69), but these
proportions are increasing. Indeed, in the few countries where women
have smoked cigarettes regularly for several decades, the proportion of
female deaths that is attributed to tobacco is now approaching the male
figure. In the US, for example, the proportions of the male and female
deaths in 1990 that were attributed to tobacco are, respectively, 26 and
17%. Elsewhere, the number of female deaths now attributed to smoking
is still relatively small, for few of the middle-aged or older women are
regular cigarette smokers. In many countries (such as France, The
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Table 1 Number and percentage of deaths attributed to smoking in OECD developed countries in
1990

Number of deaths in thousands {% in parantheses)

Country Males Females
Aged {years) All ages Aged (years) All ages
3569 70+ 3569 70+

Ausirdlia 6.7 (28) 73 (21) 14.0 (22) 1.9 (15) 3.1 (8} 50 {9)
Austrio 40 (28) 36 (16 75 (20) 06 (7) 15 (4 20 (5)
Belgivm 7.9 {41) 8.6 (28) 165 (31) 0.7 (6) 06 (1) 12 (2)
Canoda 13.5 (35) 14.1 (24) 27.6 (27) 5.0 {23) 7.0 (11) 121 (14)
Denmark 3.3 (32) 43 (22) 7.6 (25) 1.8 (27) 2.6 {11) 4.4 (15)
Finland 2.6 (25) 27 (1) 53 (21) 02 (5) 05 (3) 08 (3)
Fronce 3246 (32) 245 (16) 57.1 (21) 1.0 (2) 1.2 (1) 22 ()
Germany 52.0 (32) 433 (18) 953 (22) 62 (7} 104 (3) 165 (3)
Greoco 52 (33) 52 (17) 104 (21) 04 (5) 09 {3) 13 {3)
{reland 1.7 (31) 25 (24) 4.2 (25) 0.7 (20) 1.6 (15) 2.3 (14)
fraty 37.8 (37) 349 (1) 727 (26) 27 (5) 74 (4 101 (4)
Japan 26.8 (16) 415 (16) 68.3 (15) 3.6 (4) 154 (6) 19.0 (5)
Luxembourg 0.2 (34) 03 (25) 0.5 (27) <01 (9) <01 (1) 0.1 (3)
The Netherlands 8.6 (38) 13.0 (32) 21.6 (32) 1.4 (M) 1.3 {3} 27 (4)
New Zaalond 1.4 (28) 17 (22) 3.1 (22) 07 (21) 08 (9) 1.4 (11}
Norway 1.4 (21) 19 (12} 34 (14) 04 (12) 0.6 (3) 1.0 (5)
Portugal 40 (21) 28 (9) 6.8 {13) 00 (0} 0.0 (0) 0.0 (0)
Spain 20.5 (33) 194 (19) 400 (23) 00 (0) 0.0 (0} 0.0 (0}
Sweden 2.1 (16} 32 (9) 53 (1) 07 (10) 1.3 (3) 20 (4)
Switzerland 3.1 (31) 37 (18) 6.8 (21) 03 (&) 09 (3) 1.2 (4)
UK 37.2 (35) 52.1 (27) 89.4 (28) 16.4 (24) 32.1 (13) 48.5 (15)
USA 150.0 (36) 1362 (23} 2863 (26) 727 (28) 1021 (14) 1749 (17)
All 4235 (32) 4278 (20) 8513 (23) 1177 (16) 1916 (7} 3093 (9)

Netherlands and Sweden), however, there have been large absolute
increases in cigarette use by young women in the past few decades,
foreshadowing large increases in female mortality from the habit early
next century. Individual figures for the 22 developed countries
participating in the Organization for Economic Collaboration and
Development (OECD) are shown in Table 1 for two age groups and all
ages in both sexes and similar data are shown for the 22 countries
formerly with socialist economies (FSE) in Table 2. In both sets it is
assumed that no death is caused by smoking under 35 years of age. In
fact, a few are so caused, but the numbers are small and do not affect the
overall percentages. The high proportions of premature deaths attribu-
table to tobacco that are shown in the tables lead to the conclusion that
the average loss of life for those killed by tobacco in developed countries
in 1990 was about 16 years (17 years in the countries with former
socialist economies and 14 years in the OECD countries). Since about
half of all regular smokers in developed countries are eventually killed by
the habit, teenagers or young adults who become regular cigarette
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Table 2 Number and percentage of deaths attributed to smoking in former socialist economies in

1990

Number of deaths in thousands (% in parentheses)
Country Males Females

Aged (years) All ages Aged (ysars) All ages

3569 70+ 35-69 70+
Armenia 22 (38) 0.5 {13) 2.8 (23) 02 (6) <01 (1) 0.3 (3}
Azerbaijon 27 (24) 05 (8) 3.1 (14) 0.0 (0) 0.0 (0) 0.0 (0)
Belarus 11.0 (39) 3.1 (1¢) 14.1 (26) 03 (2) 0.1 {<1) 04 (1)
Bulgaria 82 (30) 22 7) 104 {17) 0.5 (3) 0.4 (1) 0.2 (2)
Czech Rep 133 (42) 61 (19) 194 (29) 14 (9) 15 (3) 29 (5)
Estonia 1.9 (38) 0.5 (15) 2.4 (26) 02 (6) 0.1 (2) 03 {3)
Georgia 2.8 (24) 07 (9) 35 (15) 0.1 {2) <0.a (<1) 01 (1)
Hungary 16.0 (41) 65 (19) 225 (29) 3.1 (14) kA4 6.0 (9)
Kazokhstan 152 (43) 37 (22) 18.9 (28) 23 (12) 1.9 {6) 42 7)
Kyrgyzstan 2.0 (28) 07 (17} 27 (7} 02 (4) 0.3 (5) 05 (4)
Latvia 33 (38) 10 (15) 4.3 (25) 03 (6) 03 (2) 0.6 (3)
Lithuania 3.8 (38} 14 (17) 52 (25) 02 (3) 04 (3) 0.6 (3)
Moldova (Rep) 35 (31) 07 (10) 4.3 (20) 03 (3) 03 (3) 0.6 (3)
Poland 44.6 (42) 153 (18) 599 (29) 5.1 (10) 4.4 (4) 95 (5)
Romania 19.6 (32) 42 (8) 23.8 (18} 22 (6) 0.8 (1) 29 (3)
Russian Fedn 1919 (42) 48.6 (20) 2405 (30) 16.4 (7) 19.3 (3) 35.7 (4)
Slovakia 5.8 (38) 19 (15) 77 (26) 03 (4) 0.4 (2} 0.7 (3)
Tafikston 07 (14) 02 (6} 1.0 (5) 0.0 (0) 0.0 (0) 0.0 (0)
Turkmeniston 1.1 (22) 02 (6) 13 (9) 0.0 (0) 0.0 {0) 0.0 (0)
Ukraine 4.4 (40) 195 (17) 83.9 (28) 59 (6) 8.5 (4) 14.5 (4)
Uzbekistan 47 (20) 09 [5) 56 (8) 0.7 (5) 05 (2) 13 (2)
Yugoslavia (former) 19.4 (36) 63 (13) 257 (23) 20 (6) 1.6 (2) 3.6 (4)
Al 4412 (39) 1263 (17} 567.5 (26) 421 (7} 444 (3) 86.5 (4)

smokers must be reducing their life expectancy by the substantial amount
of about 8 years. An 8 year loss of life expectancy for cigarette smokers is
also indicated by the most recent evidence from the 40 year study of
smoking and death among British doctors*.

Trends in mortality attributed to smoking and to other causes

Two further sets of estimates are of special interest. The first shows the
trends over the whole of the second half of this century in the absolute
death rates attributed to smoking in two age groups in each sex. To
obtain these trends, estimates of the proportions of deaths attributable to
smoking have been derived by the same method from the cause-specific
mortality rates published for the years 1955, 1965, 1975, 1985 and
1990. For the purpose of predicting what is likely to happen in the future,
the trends at ages 35-69 years are of greater interest, as the trends at
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Table 3 Trend in mortality atiributed to smoking by sex and age: various populations

Annual mortality attributable to smoking per 1000

Population Age (yrs) Males Females

1955 1965 1975 1985 1990 1955 1965 1975 1985 1990

Fintand 35-69 653 750 6.1 465 335 015 000 005 031 024
Hungary 3569 256 372 441 709 848 032 045 045 102 129
lrekand 3569 273 420 480 458 359 066 077 146 144 130
Portugal 35-69 070 119 176 206 247 000 000 000 000 000
UK 35-69 651 732 622 478 379 055 096 135 160 153
us 35-69 327 475 491 436 413 006 039 108 1466 178

OECD* countries  35-69 283 403 408 358 324 009 028 054 079 080
FSE* countries 3569 361 447 549 707 731 026 032 042 054 055

Rinkand 70-79 1260 19.42 20.02 19.15 1555 000 000 023 115 129
Hungary 70-79 325 1029 17.94 1944 17.80 045 210 295 341 425
Ireland 70-79 203 756 1567 19.85 1813 000 163 399 761 738
Portugal 70-79 182 233 391 629 736 000 000 000 000 000
UK 70-79 13.13 2160 26.40 2278 18.90 093 191 3463 585 635
us 70-79 398 890 1351 1461 14.48 000 020 158 452 6.06

OECD* countries  70-79 441 947 1432 1422 13.09 013 051 123 252 321
FSE* countries 70-79 605 887 1237 1536 1535 033 046 105 164 202

*Organization for Economic Collaboration and Development and Former Socialist Economy countries

older ages will be more dependent on changes that took place in the
distant past and, in some countries, are also less reliable, because the
causes of death will have been less fully investigated. Trends in both age
groups and both sexes for selected countries and groups of countries are
shown in Table 3. Those for the other countries studied are generally
similar or less marked. In some, the mortality in men attributed to
smoking has decreased substantially, notably in the UK and Finland, in
both of which it has decreased by about half at ages 35-69 years since
1965 and by about a quarter at ages 70-79 years since 1975. In others,
notably in Hungary and Portugal, the mortality attributed to smoking
has increased throughout, or, in the older age group, to at least 1985. In
women, small decreases in the younger age group have been seen in a few
countries, notably in Ireland where the rate has decreased by over 10%
since 1975, but the rate at older ages in countries where any substantial
proportion of women has been smoking for more than two decades is
almost universally continuing to increase. In OECD countries as a group,
the trends have been similar to those in the US, except that there has been
slightly more indication of a decrease in older men and a less marked
increase in women, while the trends in the former socialist economy
countries as a group have been broadly similar to those in Hungary.
Owing to the increasing size of the world population and the
increasing proportion of old people, the increase in the number of
deaths attributable to smoking is proportionately greater than the
increase in the death rate attributable to it. The estimated increase in
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Fig.1 Smoking-
attributed numbers of
deaths per year [all ages)
in Organization for
Economic Collaboration
and Development

countries’?

Fig.2 Smoking-
afiributed numbers of
deaths per year (all ages)
in Former Socialist
Economy countries3
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deaths is shown in Figures 1 and 2, which give the numbers for 6 years
between 1955 and 1995 for each sex in, respectively, OECD and FSE
countries, the last numbers (for 1995) having been derived by
extrapolation of the trends in the sex and age-specific death rates
between 1985 and 1990.

The second set of estimates shows the trends in mortality that remain
when the death rates attributed to smoking are subtracted from the
overall death rates. These indicate what the underlying patterns might
have been in the absence of tobacco. The results are given in Table 4 for
the eight populations for which the trends in mortality attributable to
smoking were shown in Table 3. In the OECD countries, the mortality in
both age groups decreased by over 40% in men and by over 50% in
women. Similar decreases occurred with minor variation in all the
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Table 4 Trend in mortality not attributable to smoking by sex and age: various populations

Annual mortality not attributable to smoking per 1000

Population Age (yrs] Males Females

1955 1965 1975 1985 1990 1955 1965 1975 1985 1990

Finland 3569 13.24 1199 1121 950 930 984 882 6465 499 475
Hungary 35-69 11.30 1026 1127 1250 1228 981 826 814 811 776
Ireland 3569 11.75 1007 951 838 790 1012 B8.06 688 559 501
Portugal 35-69 15.18 1354 1306 983 958 927 779 706 567 551
UK 3569 934 823 798 734 693 833 701 613 522 473
us 3569 1292 1197 957 7.62 7.06 916 825 6.10 484 440

OECD* countries 3569 1217 1106 931 745 6.82 898 773 6.18 474 424
FSE* countries 3569 1405 10464 1167 1192 11.48 1000 756 774 794 750

Finland 70-79 8248 7379 6173 5550 50.85 71.79 69.45 48.65 38.68 3531
Hungary 70-79 73.36 7410 68.82 6870 64.06 6598 61.73 5635 52.04 47.70
Ireland 70-79 8054 6883 6249 6045 5277 7077 5673 48.49 38.53 33.19
Portugal 70-79 88.89 8043 7593 60.59 57.31 6589 5975 53.69 40.57 38.98
UK 70-79 7522 6244 35600 4986 4566 57.45 4878 4199 34.67 3058
us 70-79 67.48 6335 5359 44.85 4029 5074 4472 3595 28.94 2555

OECD* countries  70-79 7239 6692 57.90 4751 4196 57.14 5032 4221 3232 2779
FSE* countries 70-79 6947 6042 61.69 68.13 6235 53.43 48.15 48.42 51.28 46.73

*Organization for Economic Collaboration and Development and Former Socialist Econonry countries

constituent countries, except that in Japan the mortality in men decreased
by about 60% (61 and 57% in the two age groups) and by about two
thirds in women (69 and 63% in the two age groups). In the former
socialist economy countries, in contrast, the reduction was small
(between 10-25%) and occurred principally in the first 10 years (1955
to 1965).

Modern medicine and the social conditions that a developed country
can provide have not yet reduced mortality in middle age anywhere to the
same extent that they have done in youth. The figures presented here,
however, provide encouraging evidence that, in the absence of smoking,
the achlevements in many countries have been greater than is commonly
thought. Death in old age is inevitable, but death before old age is not. In
previous centuries, 70 years used to be regarded as humanity’s allotted
span of life and only about one in five survived to such an age.
Nowadays, however, for non-smokers in ‘OECD’ developed countries,
the situation is reversed. In the absence of tobacco, only about one in five
will die before 70, and the non-smoker death rates are still decreasing,
offering the promise of a world where death before 70 is uncommon.

Number of deaths attributable to smoking worldwide

In the present century, most of the deaths from smoking have been in
developed populations, but next century the opposite will be true. The
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annual number of deaths from smoking is still increasing in the developed
populations, but it will be increasing even faster elsewhere. There has,
over the past few decades, been a massive global increase in cigarette
consumption, which will have its chief effects on mortality in the next
century. Estimates are therefore needed not only of the current health
effects of past smoking patterns, but of the far larger future health effects
of current smoking patterns. These were discussed in 1989 by a WHO
collaborative group’, the conclusions of which are summarised below.

Although more accurate information, particularly about the exact
evolution of this epidemic, would still be very desirable, the order of
magnitude of the current problem in developed countries has been
reasonably reliably established. From Tables 1 and 2, the total number of
deaths caused by tobacco was estimated to be over 1.8 million in 1990,
so that, with allowance for an increased number of old people, tobacco
must be expected to cause about 20 million deaths during the last decade
of this century. At present most of these deaths from tobacco are male,
but in many such countries female mortality from tobacco will eventually
increase substantially as well, due to the large increases in female
smoking over the past few decades.

For most developing countries the assessment of tobacco-attributable
mortality is more difficult. Cigarette sales have increased substantially in
recent years (much the largest absolute increase being in China), the male
prevalence of smoking now exceeds 50% in many parts of the developing
world (although the female prevalence is generally low), and chronic
disease mortality rates are already high in many parts of Asia and Latin
America. Overall, it was estimated that during the 1990s, the annual
number of deaths from tobacco in the developing world would be about
1 million (including several hundreds of thousands in China, plus several
hundreds of thousands in India and elsewhere), although this total is
necessarily somewhat uncertain. When both developed and developing
countries are taken together, tobacco is estimated to be responsible for an
average of about 3 million deaths a year worldwide during the 1990s,
with a range of uncertainty of perhaps 2~4 million.

At present there are 2.3 billion children and teenagers in the world and,
on current smoking patterns, about 30-40% (i.e. about 0.8 billion) will
be smokers in early adult life. A large recent prospective study in the US%3
indicated that, on average, persistent smokers have more than double the
age-standardised death rates of lifelong non-smokers. If smoking caused
a 2-fold excess at all ages it would eventually kill about half of all
smokers. Not all the excess mortality associated with smoking is actually
caused by smoking, however (although the greater part of it is), the
mortality ratio beyond 75 years of age may be less than 2-fold, and the
death rates from some unrelated causes (e.g. infectious diseases) are
higher in developing countries than in the US. Consequently, the
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proportion of persistent smokers eventually killed by the habit in
developing countries will probably be somewhat less than the proportion
of about one-half that is suggested by the North American study. Even if
the proportion is ‘only’ about one-third, however, then about 250 million
of these 800 million future smokers will be killed by the habit.

If, on current smoking patterns, 200-300 million of those born in a
20-year period (e.g. 1970 to 1990) will be killed by tobacco, then at
some stage around the middle of the next century (when the majority of
these deaths will occur) the average annual number of deaths from
tobacco must be about 1/20th of this, or about 10-15 million, and at
some earlier stage the average annual number of deaths from tobacco
will, therefore, be about 10 million. The uncertainty is not whether, but
when, the annual total will, on present smoking patterns, be about 10
million - perhaps in the 2020s, but perhaps not until the 2030s. If the
epidemic grows as rapidly in other developing countries as it seems to be
doing in Chinaé, then the date might be earlier rather than later.
Between 1978 and 1992, Chinese annual consumption of manufactured
cigarettes increased from 500 billion to 1700 billion (about 30% of the
world total) and cigarette tar levels were high; case-control studies in
China have already shown large effects of prolonged smoking on the
risk of lung cancer, and the ‘background’ death rates among non-
smokers are already unusually high from diseases such as emphysema
and cancer of the oesophagus (which suggests that among Chinese
smokers the habit will cause particularly large hazards from these
diseases). Indeed, the unpublished evidence from the nationwide
‘spouse-control’ study by Liu Boqi et al. of several hundred thousand
Chinese deaths (plus the same number of controls) suggests that tobacco
is already causing about half a million deaths a year in China, of which
about half are due to chronic lung disease (Peto and Liu Boqi, personal
communication).

If annual mortality from tobacco rises from about 3 million in the
1990s to about 10 million in the 2020s or early 2030s, then the average
mortality over this 40-year period will be intermediate between 30-100
million per decade. Since most of those dying from smoking over the next
40 years (plus some of those dying from it more than 40 years hence) are
already adults in 1990, about 200-300 million of today’s 3 billion adults
can be expected eventually to die from tobacco.

Combining the estimates for those now under 20 and for those now
over 20 years of age, we estimate that, on present smoking patterns,
about half a billion of the world’s current population will eventually be
killed by tobacco, and current experience in developed countries suggests
that about half of them will be 35-69 years of age when killed. These
predictions will be substantially wrong only if there are substantial
changes in global smoking patterns.

20
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