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SUMMARY Six hundred and thirty-four male patients under 60 years who survived a first attack of
unstable angina or myocardial infarction were followed for a period of four years. Details of initial
and follow-up smoking habits were examined.

Patients who continued to smoke cigarettes or cigars had an excess mortality compared with
non-smokers, with those who stopped smoking, and with cigarette smokers who changed to pipe
smoking. Pipe smokers who continued smoking the pipe had an observed mortality which was

greater than that of the non-smokers, but the numbers were small and the results were not statisti-
cally significant. The effect of smoking habit on mortality was not influenced by two other determin-
ants of prognosis: age and severity of initial attack.
These results confirm that the long-term prognosis of patients after unstable angina or myocardial

infarction may be significantly influenced by smoking habits. They are consistent with the
hypothesis that cigar and pipe smoking may have an adverse effect after myocardial infarction but
further studies are needed to corroborate the association between cigar and pipe smoking and
prognosis of coronary heart disease.

A significantly lower long term mortality has been
reported among survivors of myocardial infarction
who stop smoking cigarettes compared with those
who continue to smoke.'
While results from prospective epidemiological

studies suggest that pipe and cigar smoking are less
harmful than cigarette smoking,6 the effect of pipe
and cigars on prognosis in coronary patients has not
been reported. Cigarette smokers who change to pipe
or cigars after myocardial infarction may differ in
prognosis compared with those who stop all forms of
smoking or those who are primary pipe or cigar smok-
ers only.

Subjects and methods

The long term follow-up study of coronary heart dis-
ease at St Vincent's Hospital has been described else-
where. 3 Entry criteria for patients are: admission to
the cardiac department with a first attack of acute
myocardial infarction or unstable angina (rest pain
and serial electrocardiographic changes), age less than
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60 years at admission, male sex, and survival for at
least 28 days. Between January 1961 and December
1975, 664 subjects entered the study.
The present report concerns 638 (96.1%) men who

survived for at least six months from the date of
admission to the hospital. Six months survival was
chosen to isolate the effect of smoking on survivors
from that of infarct size which strongly influences
prognosis in the early months.' 2 The smoking habits
at entry of the 26 men who died between one and six
months did not differ significantly from those of the
638 men who survived six months.
Of the 638 men included in the study, four had

inadequate follow-up details of smoking habits and
were excluded from analysis. None of the four died
during the follow-up period. Seventy four (11-7%) of
the remaining 634 patients died over the four years
from the date of admission to hospital.
The mean age of the patients at the time of admis-

sion to hospital was 51 years with an age range of 26 to

59. There were no significant differences in the mean
ages in groups defined by initial and follow-up smok-
ing categories.

Initial measurements included details of cigarette,
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pipe, and cigar smoking habits before the coronary
attack. Current cigarette smoking was recorded as
average number of cigarettes per day. Pipe smoking
was recorded as ounces of tobacco per week. Cigar
smoking was recorded in those who smoked one cigar
per day or more but the number, size, or type of cigar
were not specified. Inhalation was recorded for
cigarette smokers only.
Follow-up information on smoking habits was

recorded at three monthly intervals over the first year
after discharge from hospital and thereafter at annual
intervals. Details of smoking at follow-up included
whether patients had stopped or continued smoking.
If continuing to smoke, the number of cigarettes
smoked was recorded. No details of the quantity was
elicited from those smoking pipe or cigars.

Individuals were classified as non-smokers,
cigarette, pipe, cigar, and mixed smokers both ini-
tially and at the examination closest to four year
follow-up.
The X2 test was used to assess statistical significance

of the contrasts. Because of small numbers in many.
categories some large and interesting differences
failed to reach a probability level of less than 5%. The
method prescribed by Armitage7 was used to partition
the x2 value into orthogonal components to assess
which factors may have contributed to a significant
effect in tables larger than 2 x 2.

Results

Table 1 shows the initial and last follow-up smoking
status of the 634 patients. It can be seen that the
proportion of smokers declined from 82% to 53%
through the follow-up period, with a corresponding
rise in non-smokers from 18% to 47%. Table 2 relates
mortality to follow-up smoking habits. A mortality
gradient may be observed, with cigar smokers
experiencing the highest mortality followed by
cigarette, pipe, and non-smokers (x2=9-95, df=4,
p<005). When the influence of the different forms of
follow-up smoking on mortality is examined sepa-
rately by partitioning the x2 into independent compo-
nents, it can be shown that the experience of the cigar
smokers is not significantly different from that of
cigarette or pipe smokers but that these three groups
combined have a significantly higher mortality than
the non-smokers.

Thirty-seven patients were classified as mixed
smokers. These smoked more than one form of
tobacco. Thirty-five of the mixed smokers were pipe
smokers. Twenty-seven were cigarette smokers and
there were 12 cigar smokers. This group included a

number of intermittent and erratic smokers who were

difficult to classify in any specific smoking group.
Only one (2X7%) of this group died over the four

Table 1 Initial and last follow-up smoking status of 634
patients with myocardial infarction

Smoking status Initial Four years

No % No %

Smoking 520 82-0 335 52-8
Non-smoking 114 18-0 299 47-2
Total 634 100-0 634 100-0

Table 2 Smoking habits at lastfollow-up andfouryear
mortality

Smoking habit at last No. Mortality
follow-up No. %

Cigarettes 196 30 15-3
Cigars 21 5 23-8
Pipe 81 10 12-3
Mixed 37 1 2-7
None 299 28 9-4

Total 634 74 11-7

x2=9-95, df=4, p<o-o5

Table 3 Smoking status at lastfoUow-up and fouryear
mortality with mixed smokers allotted to individual smoking
categories

Smoking habit No. Mortality
at last follow-up

No. %

Cigarettes 223 31 13-9
Cigars 33 5 15-1
Pipe 116 11 9-4
Non-smokers 299 28 9-4

Note: One decedent is included in both cigarette and pipe groups.

years. Including these 37 in single smoking categories
reduces the mortality gradient (Table 3). Cigar smok-
ers had a mortality of 15X 1%. Cigarette smokers had a
mortality of 13.90/o. Pipe and non-smokers had a simi-
lar mortality of 9.4%.
The choice of patients who survived their initial

myocardial infarction by at least six months appears to
have eliminated the effect of the severity of the initial
attack on survival. Univariate analysis failed to show
any differences in mortality in the different follow-up
smoking groups according to the severity of the initial
attack.
The effect of changing smoking status on mortality

is shown in Table 4. Cigarette smokers at follow-up
examination had a significantly higher mortality than
non-smokers (X2=404, df= 1, p<0-05). The higher
mortality among cigarette smokers compared with
pipe smokers during follow-up was not significant.
Initial cigarette smokers who had stopped had a non-
significant reduction in mortality compared with
cigarette smokers who continued. Cigarette smokers
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Table 4 Observed mortality in differentfolw-up smoking groups

Initial Mortality by initial Mortality in follow-up smoking groups
mnoktng smoking
category category Cigarettes Pipe Cigars Mixed Non-smokers

No. Deaths % No. Deaths % No. Deaths % No. Deaths % No. Deaths % No. Deaths %

Cigarettes 468 52 11-1 192 28 14-6 57 5 8-8 16 2 12-5 28 1 3-6 175 16 9-1
Pipe 31 6 19-4 1 1 (100-0) 17 4 23-5 - - - 3 0 (0 0) 10 1 10
Cigars 9 2 22-2 -- - 2 0 (0-0) 4 2 (50 .0 )- - - 3 0 (0)
Mixed 12 1 83 - - - 2 0 (00) 1 1 (1000) 6 0 (0.0) 3 0 (0).4on-
smokers 114 13 11-4 3 1 (33-3) 3 1 (33*3) - - - - - - 108 11 10-2

rotal 634 74 11-7 196 30 15-3 81 10 12-3 21 5 23-8 37 1 2-7 299 28 9-4

wee text for levels of-significance.

who had stopped or who had changed to pipe had
similar mortalities of 9*1% and 8.80/o, respectively, a
mortality experience which closely corresponded to
the mortality of the 102% among initial non-smokers
who remained such. Irrespective of initial smoking
status the mortality of those who stopped smoking
was similar to that of the non-smokers. Other changes
recorded in this Table refer to such small numbers
that they are of little importance.

Discussion

These results confirm that different smoking sub-
groups of patients with coronary heart disease may
have different survival rates. The mortality of all
smokers who stopped was similar to that of the non-
smokers, suggesting that the apparent adverse effect
of smoking on coronary patients is relatively short-
lived.

Cigarette smoking after myocardial infarction was
associated with a significantly raised mortality. The
mortality of cigar smokers during follow-up was also
high and did not differ significantly from the mortal-
ity of the cigarette smokers who continued. Those
who changed from cigarette smoking to the pipe had a
mortality similar to non-smokers but initial pipe
smokers who continued had a higher mortality than
cigarette smokers who had changed to the pipe. The
reason for this difference between the two pipe-
smoking groups is not clear but the difference was not
statistically significant.
We recently reported the carboxyhaemoglobin level

of a sample of the original cohort of 664 patients.8
Among the 117 subjects in the sample, 13 were pipe
smokers and six were cigar smokers. They had mean
carboxyhaemoglobin levels of 3*2% and 4-1%, respec-
tively, compared with a mean level of 4*3% for
cigarette smokers and 0 56% for non-smokers or
ex-smokers. These findings suggest significant inhala-
tion among pipe and cigar smokers as well as cigarette
smokers.

In a recent communication, Wald et al. 9 reported a
higher serum cotinine level in pipe smokers compared
with smokers of cigarettes and cigars. Gyntelberg et
al.,'I in a study of 5249 apparently healthy men,
found heavy cheroot smokers to be at higher risk of
fatal and non-fatal myocardial infarction compared
with cigarette or pipe smokers. It may be that their
findings can be equally applied to patients who have
suffered a myocardial infarction.

There was a low mortality recorded among the
mixed smoking group of 37 patients. This group
included a variety of intermittent and light smokers
and cannot be as easily classified as the other smoking
groups. The intermittent smokers among this group
may at least partially account for their low mortality.

Certain limitations of this study need to be stressed.
Apart from the limited number of patients in the pipe
and cigar categories we did not quantify cigar smok-
ing initially nor did we quantify pipe and cigar smok-
ing at follow-up. We do have data on carboxy-
haemoglobin levels in a sample of 117 drawn from the
original cohort of 664 patients.

Further studies are required to clarify the effects of
cigar and pipe smoking on prognosis in coronary
patients. These studies should include details of quan-
tity smoked and of inhalation. In the meantime our
data suggest that, irrespective of initial smoking
habits, changing to the pipe may be less harmful than
cigar smoking but, in the context to our present
limited knowledge, it seems best to advise coronary
patients to eschew all forms of smoking.
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