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PAPERS AND ORIGINALS

Mortality in relation to smoking: 22 years' observations
on female British doctors

RICHARD DOLL, RICHARD GRAY, BARBARA HAFNER, RICHARD PETO

Summary and conclusions

A total of 6194 female doctors who in 1951 replied to a
questionnaire about their smoking habits were followed
up prospectively for 22 years. During that time 1094
died. Ischaemic heart disease, lung cancer, and chronic
obstructive lung disease were all significantly (p <0 001)
related to smoking, though the absolute excess risks were
lower than in male doctors smoking equivalent amounts.
Female smokers born before the first world war were
less likely to describe themselves as inhalers or as having
started to smoke while young than were female smokers
who were born later. In these respects this younger
group resembled male smokers, and as they move into
their 60s and 70s their absolute risk of lung disease and
relative risk of ischaemic heart disease will probably
come to resemble the risks for men smoking the same
numbers of cigarettes.
These findings show only that cigarette smoking

causes lung cancer, chronic obstructive lung disease, and
heart disease in women as in men. Whether the pro-
portional increase in mortality from these diseases is as
great in women as in men might be estimated directly
from new case-control studies on men and women born
since 1920.

Introduction

Extensive data are available relating mortality to smoking habits
in men, but much less information is available for women. Such
data as there are suggest at first sight that women'-I1 are less
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susceptible than men to the effects of smoking. This is not
intrinsically implausible, because the effect of smoking is
modified by the environment in which it occurs. We know, for
example, that the risk of cancer attributable to cigarette smoking
is greatly increased if men are also exposed to asbestos dust,
radon, or alcohol,"-"3 while the risk of coronary thrombosis
attributable to cigarette smoking is greatly increased if women
are also taking oral contraceptives.'4 15

For each smoking-related disease the risk ratio among people
of a given age may be defined as the ratio of the death rate from
the disease among smokers to that among non-smokers. It
appears that the approximate effect of smoking on each smoking-
related disease is to increase the effects of various other causes
of that disease. If this is so the risk ratio for each disease may
remain about the same, even though the absolute extent of the
increase will depend on the presence or absence of other causative
factors. If this general rule also applies to sex, we should expect
that the risk ratios for each of the major diseases associated
with smoking might be similar in women to those already
observed in men. To date, however, most workers have reported
considerably less extreme risk ratios in women. Nevertheless,
if this is merely because on average women have not smoked
effectively for as many years as men, the risk ratios may
eventually be the same in both sexes, in which case the effects
of smoking in women will be greater than is currently supposed.
We must therefore continue to monitor the effects of smoking
on female mortality.

In this paper we relate mortality to the smoking habits of
6194 women doctors who responded to a questionnaire sent to
them by Doll and Hill in 1951.3We also compare the quantitative
effects of smoking on the mortality rates in these women with
those for the 34 440 male doctors who replied at the same time
to the same questionnaire.

Method of study
The method of study and results in male doctors have been

reported.3 41617 In brief, at the end of October 1951 a questionnaire
was sent to all the men and women listed on the British Medical
Register who were believed to be resident in the United Kingdom.
In addition to name, address, and age they were asked a few simple
questions about their smoking habits. As in other studies, a non-
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smoker was defined as a person who had never smoked as much as

one cigarette a day (or a quarter of an ounce (7 g) of tobacco a week)
for as long as one year. Replies complete enough to be used were

received from 6194 women-that is, about 60% of those who were

alive when the questionnaire was sent. Observation of mortality in
these women began on 1 November 1951 and was continued to

31 October 1973. Further inquiries about smoking were made in
February 1961 (second questionnaire) and November 1973 (third
questionnaire). In this report we relate mortality from November
1951 to October 1961 to the smoking habits described in 1951, and
mortality from November 1961 to October 1973 to the smoking
habits described in 1961.

Data

SMOKING HABITS

Table I shows the numbers of responses to the second and third
questionnaires. Of the possible survivors in 1961 and 1973-that is,
including the women who were not traced-106 (1 -8%) and 209 (4-1 %)
respectively failed to supply further information on smoking.

TABLE i-Completeness offollow-up in 1961 and 1973 (n= 6194)

1961 survey

Known to have died before 1 November 1960
Known to have died during 1 November 1960 to 31 October 1961
Without replying.
After replying

Presumed to be alive on 1 November 1961

Replied before 1 November 1961

Contacted but did not reply before 1 November 1961..
Too ill.
Refused.

Reason unknown

Not traced (presumed to be alive).

1973 survey

Known to have died before 1 November 1973
Known to be alive on 1 November 1973

Replied before November 1974

Contacted but did not reply before 1 November 1974..
Too ill
Refused.
Reason unknown

Died during 1 November 1973 to 1 November 1974 without
replying

Not traced (presumed to be alive).

13
33

5723
95

5

10
80

4891
148

10
7
89

42

The questions that the women were asked in 1951, 1961, and 1973
were the same as those that the men were asked in 1951, 1957, and
1972 respectively.'6 In 1951 they included the age when smoking
began, and in 1961 they included inhaling. Table II shows the
proportions of lifelong non-smokers and the average numbers of
cigarettes smoked daily by women of various ages at the beginning of
the study. Table II also shows the average numbers smoked 10 and
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20 years later by the survivors who replied to the 1961 and 1973
questionnaires respectively, and these numbers expressed as per-

centages of the numbers smoked by British women of the same age.

The trends observed were the result of two opposite tendencies.
The first and strongest of these was for smokers to give up smoking
and consequently for the mean consumption by women who were

smoking in 1951 to decrease. The second tendency, which was

substantial only in the first 10 years, was for young non-smokers to
take up smoking. This caused some irregularities in the general
downward trend in the numbers of cigarettes smoked daily, though
not in the downward trend in consumption relative to that in other
British women. At the beginning of the period women doctors under
35 smoked somewhat less than the national average for all women
of the same ages,'8 but older women smoked more. By 1971, however,
British women in general were smoking more than they had been
20 years before, so that although the women doctors as a whole
originally smoked 2800 more than the national average, by 1971 they
smoked 36% less.

DEATHS

Information on deaths was obtained as for men.16 Of the 6194
women, 1094 were known to have died before 1 November 1973,
5039 were known to have been alive at that date, and 61 (1 -0%) were

not traced (table I).
In most cases the underlying cause of death was obtained from the

official death certificates. Except for deaths in which lung cancer was

mentioned we accepted without further inquiry the certified cause
and (unless otherwise stated) classified the deaths according to the
underlying cause. In only one case were we unable to obtain any

evidence of the cause. The underlying causes were classified according
to the seventh revision of the Intemational Classification of Diseases,'8
except that we created a separate category of "pulmonary heart
disease."'6

Cancer of the lung, trachea, or pleura was given as the underlying
cause of 29 deaths and as a contributory cause in one. In each of

4 these 30 deaths we sought confirmation of the diagnosis from the
doctors who had certified the death and, when necessary, from the
consultant to whom the patient had been referred. As a result we

accepted carcinoma of the lung as the underlying cause of 27 deaths.
Two deaths were considered to have been due to causes not mentioned
in the certificates-namely, malignant fibroma of the pleura and

l adenocarcinoma of the ovary-and were treated as such in our analysis.
The diagnosis of lung cancer referred to as a contributory cause of
death of one woman was apparently correct.

Statistical analysis

Deaths during 1 November 1951 to 31 October 1961 were related
to the information received in reply to the 1951 questionnaire
irrespective of any information received in 1961. Deaths during
1 November 1961 to 31 October 1973 were related to the information

TABLE II-Cigarette consumption by women doctors compared with national average

Cigarettes smoked by all women doctors responding
Age group (years) No of 00 Non-

women smokers No as 00 of No smoked by
in 1951 in 1951 Mean No daily UK women of same agel

1951 1961 1971 1951 1961* 1971t 1951 1961 1971

20-4 30-4 40-4 292 66 3 0 3-1 3 0 85 51 34
25-9 35-9 45-9 1254 54 4-1 4-4 3 0 89 72 38
30-4 40-4 50-4 917 48 4-6 4-8 3-3 94 69 46
35-9 45-9 55-9 724 44 5-1 4-9 3 9 138 76 67
40-4 50-4 60-4 451 42 6-2 5-7 3 9 148 113 94
45-9 55-9 65-9 573 44 6-0 5-2 4 0 153 122 134
50-4 60-4 70-4 999 45 5-7 4 5 3-1 196 153 168
55-9 65-9 75-9 413 48 4-1 3-4 1*6 163 168 143
60-4 70-4 80-4 208 56 3-5 2-4 1-4 179 163 165
65-9 75-9 143 59 3-6 3-2 260 471
70-4 80-4 112 65 1*8 1-2 196 220
75-9 64 81 1-4 305
80-4 27 70 2-2 684
>85 17 94 0.0

All ages 6194 50 4-7§ 4'4§ 3 2§ 128 90 64

* To avoid antemortem changes in habit, numbers estimated from women who replied in 1961 and survived to 1 November 1961.
t Numbers estimated from women who replied to questionnaire two years later by ignoring reported changes in interim.
$ UK data averaged for 1950-2, 1960-2, and 1970-2; 80 years and over used for 80-84 years.
§ When standardised to age distribution of male doctors means for all ages were respectively 4-7, 4-3, and 2 6.
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TABLE iii-Female death rates by cause of death and smoking habits when last asked

Yearly death rate per 100 000 women atandardiaed directly to x2 teat on one degree
age diatribution of male doctora of freedom for:

Cauae of death No of deatha
Ex-amokera Daily cigarette consumption Non-

Non- of (current amokera only) amokera Trend,
smokers cigarettes v ignoring

only 1-14 15-24 >25 othera ex-smokers

(1) Diseases "closely associated" with smoking among male
doctora:

Cancer of lung ..27 7 23 9 45 208 13-47*** 61-59***
Cancer ofoeaophagua . .2 0 8 4 0 0 - -
Cancer of other respiratory aitea . .42 3 0 8 13-4.51*
Respiratory tuberculosia. .2 3 0 0 00 --
Chronic bronchitis and emphysema 13 2 1(5 21 57 64 12.34*** 26.64***
Pulmonary heart diaease. .2 2 5 0 0 0 --
Aortic aneurysm . .11 7 21 9 9 0 --
Hernia... 2 2 0 9 0 0 --

(2) Ischaemic heart disease.179 138 126 132 304 292 - 21-14***

(3) Other diseaaea classified aa asaociated with smoking in
discussion of male doctors:

Cancer of rectum . .7 5 0 4 15 48 --
Cancer of pancreaa . .14 9 11 4 24 16 --
Cancer ofbladder . .5 7 0 4 0 0 - -

Pneumonia ..44 34 40 64 132 14 3-27 5-45*
Myocardial degeneration. .72 86 50 38 114 206- -

Hypertension.. . 19 18 4 11 63 29 - -

Arteriosclerosis . .7 7 9 18 0 0 - -

Cerebral thrombosia . .68 73 86 68 33 14 - -

Cirrhosia of liver, alcoholism . .8 2 11 0 22 15 4.31* 8.66**
Peptic ulcer ..2 2 5 0 0 0 - -

Suicide ..25 19 19 9 37 55 - 3-10
Poisoning ..13 13 0 13 7 14 - -

(4) Diseases other than (1), (2), and (3):
Parkinsonism . 5 5 3 9 0 0 --
Cancer of breast . .84 77 59 50 73 40 - -

Cancer of ovary ..24 10 17 29 61 13 5.13* 5.37*
Cancer of other sites .. . 126 96 130 ill 99 110- -

Other diseases . .325 299 256 251 324 379 --

Alldiseases.921 898 866 1426 1529 4.39* 33.48***
(No of deaths excluding 4 among pipe or cigar

smokers).(1090) (554) (184) (152) (135) (65)

*p<0.05. ** p<0O01. **p<0.001.

received in reply to the 1961 questionnaire (or, for the 106 women who
did not reply to the 1961 questionnaire, to the information they had
provided in 1951) irrespective of information received later.

Only six women in 1951 and a further nine in 1961 reported ever
having smoked pipes or cigars (four of whom died during the study),
so that we could make no useful estimate of the hazards associated
with these habits. Our analysis therefore relates only to the remaining
1090 deaths among the women who, when last asked, were lifelong
non-smokers or current or past smokers of cigarettes only. As in our
analysis of male doctors'16 all tests of the statistical significance of
differences between non-smokers and other people, and tests of the
statistical significance of trends with respect to dose, are indirectly
standardised for age and do not use continuity corrections.
To facilitate simple comparison of the female rates with those

reported for men some have been standardised directly to the person-
years age distribution of male doctors. (Percentages in successive
five-year age groups from 20-24 to 85 and over for men were 0-1, 2-5,
6-5, 10-7, 14-1, 14-6, 13-6, 11-3, 9-0, 6-9, 4-7, 3-1, 1-9, and 1-0, while
for female smokers the percentages were 0-2, 3-6, 8-4, 11-5, 13-6,
14-0, 13-1, 12-0, 9-5, 7-1, 4-3, 1-7, 0-7, and 0-3.) Owing to the paucity
of women smokers in the older age groups, however, such rates are
much less accurate than were the corresponding rates for men. To
minimise the effects of random error some of the female rates are
therefore also presented standardised directly to the age distribution
of the person-years observed for current women smokers. Where
this has been done we have, for comparison, also cited male rates
standardised in the same way.

Results and comments

MORTALITY BY CAUSE AND CIGARETTE SMOKING

Table III shows the number of deaths attributed to 26 different
causes (or groups of causes) together with the corresponding mortality
rates standardised directly to the age distribution of male doctors.
Causes of death are shown separately if they were associated with
smoking in the data for men (20 causes positively associated and one
negatively associated) or in most other published series (cancer of the
bladder). Figures are also given for cancers of the breast and ovary
because they were responsible for many deaths. In assessing the
data it should be noted that few women were current heavy smokers.

Rates of 13, 14, 15, or 16 per 100 000 in this top smoking group were
each derived from one single death (the variation being due to
differences in the age distribution of deaths from each cause).
Of the eight causes of death that we found to be "closely associated"

with smoking in men, only two (cancer of the lung and chronic
bronchitis or emphysema) satisfied among women the strict criteria
for "close association" (in terms of proportionally increased risks
and statistical significance) which we devised for our analysis of
mortality among the male doctors.' The remaining six causes
accounted for only 23 deaths in women and showed no clear relation
with smoking. This may, however, simply represent an artefact of
chance owing to random irregularities in small numbers.
As expected, ischaemic heart disease was less preponderant as a

cause of death in women than in men (accounting for 16% of all
deaths against 320' in men) and the relation with smoking less
definite, except for women smoking 15 or more cigarettes a day.
Women smokers as a whole had a mortality of 174 per 100000 a
year, which was only 2600 higher than the rate for non-smokers
(p =0-15); but among women who smoked 15 or more cigarettes a
day the rate was over twice that among non-smokers, and so the
trend in mortality with amount smoked was statistically highly
significant (p <0001).
Among men we listed 10 other causes of death which, although

not by definition closely associated, nevertheless exhibited a statistically
significant trend of mortality with amount smoked. Only two of these
10 causes (pneumonia and alcoholism) were statistically significantly
associated with smoking in women. The numbers of female deaths
attributed to the other eight causes were for the most part small.
There was a trend for increasing female mortality from suicide with
amount smoked (p <0 1), but female mortality from cerebral
thrombosis tended (if anything) to decrease with amount smoked.
Of th-e six remaining causes of death examined, one-namely,

cancer of the ovary-showed a positive relation with smoking (based
on 24 deaths). We know of only one other study in which inquiries
were made about the smoking habits of women with this disease.'9
Histories were taken from 300 women with cancer of the ovary and a
similar number of control patients and no association with smoking
was observed (M L Newhouse, personal communication). The one
cause that was significantly negatively associated with smoking in men
(Parkinsonism) was represented by only five deaths in women,
which is too few to provide any useful information.

Table IV compares the male and female rates for the four broad

969
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TABLE iv-Death rates for four broad categories of disease according to smoking habits: male and female doctors

Yearly death rates/100 000 persons standardised directly to age structure of all
No of deaths female smokers of cigarettes only

Current Daily cigarette consumption (current smokers only)
Cause of death Non- smokers of Non-smokers

smokers cigarettes only 1-14 15-24 >25

M F M F M F M:F M F M:F M F M:F M F M:F

(1) Closely associated with smoking among male
doctors .. 17 14 488 34 20 15 1-3 136 30 4-5 236 97 2-4 461 243 1-9

(2) Ischaemic heart disease:
Age<65* .107 14 566 23 163 31 5-3 257 44 5-8 338 79 4-3 402 85 4-7
Age>65* .182 71 528 45 1466 511 2-9 2027 402 5 0 1724 1117 1-5 2127 1411 1-5

(3) Other causes classified by Doll and Peto5' as
associated with smoking .241 163 777 79 202 154 1 3 269 121 2 2 359 272 1-3 537 244 2-2

(4) Other causes .393 292 984 171 392 377 1-0 462 352 1 3 449 475 0 9 522t 396 1-3

All causes 940 554 3343 352 961 643 1-5 1372 599 2-3 1577 1069 1-5 2164 1154 1.9

* Rates standardised to population of women smokers under and over 65 years of age respectively.
t Causes of male excess included "ill-defined cardiovascular disease" (7th ICD 782; non-smoker, light, medium, and heavy male rates 1, 5, 5, and 10); "other unspecified
diseases of the heart" (ICD 434, excluding specified cor pulmonale; male rates 8, 7, 13, and 21)- subarachnoid haemorrhage (ICD 330; male rates 3, 6, 10, and 12); other"
cerebral haemorrhage" (ICD 331; male rates 54, 74, 68, and 87); renal disease (ICD 590-603; male rates 11, 23, 18, and 31); and "poisoning by other agents with mention
of alcohol" (male rates 0, 2, 6, and 4). Each association is plausible, but in each case the association with total tobacco consumption, which was the criterion for separate exam-
ination by Doll and Peto,16 was less pronounced than the associations reported here with cigarette consumption.

groups of diseases, standardised directly to the age distribution of the
current women smokers in 1961. Deaths from ischaemic heart disease
were divided into two subgroups according to the age at which death
occurred. Three points emerged. Firstly, the male:female ratio in
non-smokers was substantially greater than unity for ischaemic
heart disease-and grossly so for men and women aged under 65-
but not for any of the other three groups of diseases examined.
Secondly, the sex ratio for diseases closely associated with smoking
was higher for all groups of smokers than for non-smokers but
diminished with increasing amounts smoked. Thirdly, for each
group of diseases the sex ratio was highest for smokers of fewer than
15 cigarettes a day.

TABLE v-Daily cigarette consumption by men and women of various ages as
ascertained from second questionnaires (sent in 1957 and 1961 respectively).
Figures are numbers of smokers*

Daily cigarette consumption
Age

(years) 1-14 15-24 >25
in 1957
or 1961 M F M F M F

<55 2242 493 2894 346 1651 142
55-64 602 229 651 128 571 73
65-74 293 61 254 37 172 9
>75 212 11 76 11 27 1

* Doctors who did not answer the second questionnaire, who did not survive to
31 October after it, or who did not give an unequivocal Yes/No answer about their
inhaling habits are omitted from tables V and VI, as are doctors who failed to specify
the age at which they began smoking.

DIFFERENCES BETWEEN MALE AND FEMALE SMOKING HABITS

The last two of these observations could be explained if men and
women who apparently fell into the same broad categories of light,
moderate, and heavy cigarette smoking differed substantially in other
aspects of their smoking histories that affect the incidence of disease.
Table V shows the numbers of men and women who said they were

smokingonly cigarettes in response to the second questionnaire, in which
a question about inhaling was asked. In table V the shortage ofwomen
smokers in our study is painfully apparent, especially in the older age

groups, where the probability of death is appreciable. There were so

few continuing cigarette smokers among women aged 75 and over

that useful comparison can be made only at younger ages.

Table VI shows three features of the smoking habits of men and
women who were light, moderate, and heavy cigarette smokers in
three age groups under 75. Within each of these three broad smoking
categories, women reported smoking slightly less than men, but the
differences were small and inconsistent. Subdivision of the numbers
of cigarettes reported to have been smoked into these three categories
should therefore suffice to take account of differences between the
sexes in the numbers of cigarettes reported to have been smoked
daily. The same was not true, however, with regard to the two other
available features of the smoking history. Firstly, women of all ages

began smoking later than men. The differences were small under
55 years of age, but at older ages, when the male death rates from
smoking were greatest, they averaged between four and seven years.

Secondly, much smaller proportions of women said they inhaled.
Substantial differences in inhalation were recorded in each age group
and were greatest between 65 and 74 years of age, when 54%0 of
men in all smoking categories combined said they inhaled compared
with only 18°O of women. Evidently, therefore, over the period of our

TABLE vI-Characteristics of light, moderate, and heavy cigarette smokers by age and sex*

Daily cigarette consumption

1-14 15-24 >25

M F M F M F

Age <55 years
Mean consumption of cigarettes daily. 8-0 74 18 6 18-5 31-2 31-4
Mean age at starting to smoke (years) .19-6 20-6 18-8 20-3 18-6 19-9
Percentage inhaling .72-7 533 85-1 67-9 85-3 66-9

Age 55-64 years
Mean consumption of cigarettes daily. 8-0 70 18-9 18-6 32-0 31-1
Mean age at starting to smoke (years) .19-8 24-8 19-1 23-2 18-3 23-8
Percentage inhaling .51-0 19-7 65-7 28-1 71-8 42-5

Age 65-74 years
Mean consumption of cigarettes daily. 8-0 74 18-6 18-9 31-1 28-9
Mean age at starting to smoke (years) .20-1 27-1 19-3 25-8 19-5 23-8
Percentage inhaling.. 44 0 16-4 62-2 18-9 58-1 22-2

* In 1957 for men and 1961 for women. For exclusions see footnote to table V.
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study men and women who had reached ages at which death was
likely to occur had had smoking histories that differed in ways that
would not be allowed for adequately by simple standardisation
according to the amount stated to have been smoked daily.

Further standardisation to allow for age at starting and inhalation
is impracticable with our limited data. Inhaling was first ascertained
only in 1961, so that only 12 years' observations can be related to
inhaling. Moreover, the proportion of women who in the 1961
questionnaire said that they were current smokers, started smoking
under 25 years of age, and inhaled was so small that we recorded
among them only 11 deaths from diseases defined as closely related
to smoking.

RELATIVE EFFECT OF SMOKING IN MEN AND WOMEN

Despite the limitations our data suggest that the three principal
diseases produced by smoking in men (cancer of the lung, chronic
bronchitis and emphysema, and ischaemic heart disease) are also
produced by smoking in women. The mortality from the first two
diseases in non-smokers is roughly the same in both sexes, and
smoking may have the same quantitative effect when account is
taken of all the relevant aspects of the smoking history. In contrast,
the mortality from ischaemic heart disease in non-smokers is much
greater in men than in women and the absolute effect of smoking by
women is certainly less. The relative effect, however, may be much
the same. The data are too few for any useful conclusions to be
drawn about the effect of smoking by women in producing other
diseases that are less closely related to the habit.

Discussion

If we divide the women doctors in this study into two groups,
depending on whether or not they were born before the first
world war, it is clear that the smokers in the two groups differed
in the way they smoked cigarettes. Thus a woman who in 1961
reported smoking (say) 10 cigarettes a day was more likely to
have started young and to have described herself as an inhaler
if she was born after the first world war than if she was born
before, and she may also have differed in other and more
important measures of exposure. The younger group, with
male-like smoking methods, had not, at the time of our study
(or at the time of any of the other prospective studies), attained
an age when the risk of death was substantial. When the younger
group progress into their 60s and 70s the absolute effects of
smoking a given number of cigarettes on the mortality from
those diseases that are closely related to smoking in men, and
the relative effects on mortality from ischaemic heart disease,
may turn out to be about the same as have been observed in men.

If that is indeed the case it would be unwise to estimate the
likely effects of smoking by women from this or, if British women
doctors are typical of other women, any of the other current
prospective studies,8 20 for the true risks may be much higher
than these suggest. Our study shows only that cigarette smoking
does indeed cause lung cancer, chronic obstructive lung disease,
and heart disease in women as in men. Whether the proportional
increase in mortality from these diseases is as great in women
as in men might now be estimated directly from new case-
control studies organised in the 1980s on British men and
women born since 1920. Such studies are also needed to
monitor what benefits, if any, are associated with the change
during the past decade or two to what, it is hoped, are less
hazardous cigarettes. Unless beneficial effects of the change to
less hazardous cigarettes exist that are sufficient to counter-
balance the effects of the progressive replacement of the older
generation of women by a newer generation with altogether
different smoking habits, the maximum effects of smoking on
female mortality have yet to be seen.

This study is a continuation of that originally conceived and
initiated by Sir Austin Bradford Hill.

Addendum

After this article was submitted for publication an extensive work,
Report on the Health Consequences of Smoking for Women, was
published by the Surgeon General, US Department of Health,
Education and Welfare, Public Health Service, Washington DC.

While re-examining the male data we noticed certain errors in the
report by Doll and Peto.16 Firstly, pipe smokers beware: the "all-
causes" death rate of 1000 in table VI was a misprint for 1600. Also,
there were minor errors throughout table V, although the general
picture is unchanged in the corrected version, which is available on
request. Finally, the pitiable image conjured up by "cancer of the
prostrate" in table III is perhaps best left unaltered.
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