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Abstract
Background-Previous studies investi-
gating the effect of cigar or pipe smoking
on the occurrence of chronic cough and
chronic phlegm have reported preva-
lences among cigar and pipe smokers
lying between those of non-smokers and
current cigarette smokers. This study
uses data on previous cigarette con-
sumption, current cigar or pipe con-
sumption, and biochemical markers of
smoking to provide a detailed analysis of
chronic cough and chronic phlegm
among cigar and pipe smokers.
Methods-A total of 10 359 men and
women aged 40-59 years were sampled
for the Scottish Heart Health Study
between 1984 and 1986. Prevalence of
chronic cough and chronic phlegm
among male cigar and pipe smokers
(non-cigarette smokers) was compared
with those who had never smoked,
between ex-smokers of cigarettes and
those who had never smoked cigarettes,
between cigar-only and pipe-only smok-
ers, and by cigar or pipe consumption
levels.
Results-In all, 463 ex-smokers of ciga-
rettes and 154 who had never smoked
cigarettes were cigar or pipe smokers;
1080 had never smoked any form of
tobacco. Ex-cigarette smokers smoked
and inhaled more than those who had
never smoked cigarettes. Among the ex-
cigarette smokers, cigar or pipe smokers
had 1-63-171 times the prevalence of
both chronic cough and chronic phlegm
than those who had never smoked
(1*31-1.36 among cigar only smokers;
2*23-2*84 among pipe only smokers). A
strong positive dose-response effect was
found between the prevalence of symp-
toms and cigar or pipe consumption.
Conclusions-Cigar and pipe smokers
have a higher prevalence of chronic
cough and phlegm than those who have
never smoked, and the difference is more
marked in pipe-only smokers than in
cigar-only smokers. Both categories
show a positive dose-response effect.
Among cigar and pipe smokers, ex-
cigarette smokers have a higher preva-
lence of symptoms than those who have
never smoked cigarettes, which may be
because they inhale more or may be
attributable to previous cigarette smok-
ing.

(Thorax 1993;48:1163-1167)

Few studies have investigated the effect of
cigar and pipe smoking on the prevalence of
respiratory symptoms and mortality from
chronic bronchitis. Those studies that have
investigated this have found that cigar and
pipe smokers tend to have levels of symptoms
between those of non-smokers and current
cigarette smokers,' with levels closer to those
of the non-smokers24 in most cases. Studies
looking only at pipe smokers have mixed find-
ings. The prevalence of chronic bronchitis
amongst pipe smokers has been reported as
being higher than both non-smokers and cig-
arette smokers,5 a little above non-smokers,6
and the same as non-smokers.7 Doll and
Peto8 who studied mortality from chronic
bronchitis found cigar and pipe smokers to
have significantly higher mortality than non-
smokers. Densen et al 2 and Haenszel and
Hougen' found a positive dose-response
effect between cigar and pipe consumption
and respiratory symptoms. However, Dean et
a19 showed only prevalence of morning cough
to be significantly higher among cigar and
pipe smokers than non-smokers, while
Alderson et al'0 found no difference in the
prevalence of respiratory symptoms between
the two groups.

This paper uses cross sectional data from
the Scottish Heart Health Study (SHHS)"I 12
to investigate the effect of cigar smoking, pipe
smoking, or both on the prevalence of
chronic cough and chronic phlegm amongst
men. Information on cigarette smoking status
enables us to consider the effect on the respi-
ratory symptoms of cigar and pipe smoking
for both ex-cigarette smokers and subjects
who have never been regular cigarette smok-
ers. Three biochemical markers of tobacco
consumption-carbon monoxide, thio-
cyanate, and cotinine-are used to give objec-
tive measures of self reported tobacco
consumption and indirect evidence of inhala-
tion.

Methods
The data used in this study were collected as
part of the baseline SHHS which has been
well documented elsewhere." Briefly, a sam-
ple of 10 359 men and women, aged 40-59
years, were randomly selected from 22 dis-
tricts across Scotland between 1984 and
1986. An extensive questionnaire, to be com-
pleted at home, was sent to each subject
together with an appointment to attend a sur-
vey clinic for a physical examination. The
data presented in this paper come from three
sections of the questionnaire and from mea-
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surements taken during the examination.
From the questionnaire, data from the per-
sonal history section, the British Medical
Research Council (MRC) respiratory ques-
tionnaire,'4 and the World Health
Organisation standard smoking questions'5
were examined. Occupational social class was
determined by the definitions suggested by
the Office of Population Censuses and
Surveys.'6 Expired air carbon monoxide levels
were measured using a model 2000 Portable
Carbon Monoxide Ecolyser (Analyses
Automation Ltd) or an EC50 Carbon
Monoxide Monitor (Bedfont Technical
Instruments Ltd), instruments which have
been shown to produce equivalent results.'7 A
blood sample was taken for estimation of
serum thiocyanate with a COBAS Bio-
analyser and serum cotinine by gas liquid
chromatography.'8

DEFINITIONS OF TERMS
Chronic respiratory symptoms were defined
according to standard MRC definitions,'4
chronic cough being cough first thing in the
morning or at any time during the day or
night for as much as three months each year,
and chronic phlegm being the production of
phlegm from the chest first thing in the morn-
ing or at any time during the day or night for
as much as three months each year.
A cigarette smoker was defined as one who

reported current regular or occasional ciga-
rette smoking, an ex-cigarette smoker as one
who was a cigarette smoker, and a never-
cigarette smoker one who reported no regular
or occasional cigarette smoking. A non-
cigarette smoker was either an ex-cigarette or
never-cigarette smoker, a cigar or pipe
smoker one who reported current regular or
occasional smoking of cigars, pipes, or both,
and a never-smoker was a never-cigarette
smoker who has also never been a cigar or
pipe smoker. A non-smoker or control was a
non-cigarette smoker who was also not a cigar
or pipe smoker. Cigar consumption was
divided into three groups: light (< 2
cigars/day), moderate (3-4 cigars/day), and
heavy (>4 cigars/day), and pipe consumption
was divided into two approximately equal
groups: light (,<2 ounces tobacco/week), and
heavy (>2 ounces tobacco/week).

STUDY AND CONTROL GROUPS
In the SHHS there were only 17 women who
were cigar or pipe smokers; as this is such a

Table 1 Mean (SD) cigar, pipe and previous cigarette consumption by cigar and pipe
smoking status among ex-cigarette smokers and never-cigarette smokers

Cigar Pipe Previous daily
consumption consumption cigarette

n (nolweek) (ounces/week) consumption

Ex-cigarette smokers:
Cigar-only smokers 294 18 (19) 22 (12)
Pipe-only smokers 86 - 3-2 (1-5) 24 (16)
Cigar and pipe smokers 83 8 (13) 2-8 (2-0) 24 (13)

Never-cigarette smokers:
Cigar-only smokers 103 5 (9) - -

Pipe-only smokers 27 - 2-3 (1-3)
Cigar and pipe smokers 24 3 (5) 1-9 (1-2)

small number it was decided to restrict all
analyses to men. Of the 1009 men who cur-
rently smoked cigars, pipes, or both, 392 also
smoked cigarettes. These 392 were excluded
from the analysis to avoid the confounding
effects of cigarette consumption, leaving a
study group of 617. There were 2474 men
who were non-smokers according to their self
report, of whom 37 were identified as prob-
able deceivers by biochemical evidence'9 and
were excluded. A further 86 men who were
current non-smokers but had previously
smoked cigars, pipes, or both were also
excluded, leaving a control group of 2351
non-smokers.

STATISTICAL ANALYSIS
The significance of the differences between
various group means and symptom preva-
lences were compared by t tests and X2 tests
as appropriate. One way analysis of variance
was used to test for a linear trend in the bio-
chemical markers across the cigar consump-

20tion groups.

Results
SMOKING CHARACTERISTICS
Cigar, pipe, and previous cigarette consump-
tion for the study group related to previous
cigarette smoking habit is shown in table 1.
Cigar and pipe consumption were signifi-
cantly greater (p < 0-001 and p < 0-01,
respectively) among ex-cigarette smokers
than in never-cigarette smokers. The heavy
consumption group had smoked an average
of about eight cigarettes/day more than the
light consumption group for both cigar-only
and pipe-only smokers (p < 0-01 and
p < 0 05, respectively).

BIOCHEMICAL MEASUREMENTS OF TOBACCO
CONSUMPTION
The relation between cigar and pipe con-
sumption and the three biochemical markers
of tobacco consumption is shown in the fig-
ure. The biochemical markers were higher
among ex-cigarette smokers than never-
cigarette smokers in each cigar and pipe con-
sumption group, although the differences
were statistically significant only in the light
consumption groups. There was a significant
positive linear relationship (p < 0-001)
between the biochemical markers and cigar
consumption, except for carbon monoxide,
among never-cigarette smokers. There was
also a significant difference between light and
heavy pipe smokers, except for carbon
monoxide and cotinine, among ex-cigarette
smokers.

PREVALENCE OF CHRONIC COUGH AND
CHRONIC PHLEGM
The prevalences of chronic cough and
phlegm for each smoking category by previ-
ous smoking habit are shown in table 2. Cigar
and pipe smokers had a higher prevalence of
both symptoms than the control group of
non-smokers, except that the prevalences for
chronic phlegm were almost identical among
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Table 2 Prevalence (%) of chronic cough and chronic phelgm by cigar and pipe smoking
status among ex-cigarette smokers and never-cigarette smokers (numbers of cases in
parentheses)

Chronic cough Chronic phlegm

Ex-cigarette Never-cigarette Ex-cigarette Never-cigarette
smoker smoker smoker smoker

Non-smokers 7 9 (97) 6-2 (65) 10 9 (135) 8-1 (85)
Cigar or pipe smokers 10-6 (48) 9-5 (14) 13-2 (59)** 7 9 (12)

Cigar-only 8-1 (23) 10-2 (10) 11 0 (31) 8-9 (9)
Pipe-only 17-6 (15)** 11-1 (3) 18-1 (15)* 7-4 (2)
Cigar and pipe 12-2 (10) 4-3 (1) 16-0 (13) 4-3 (1)

*p < 0 05, **p < 0 01 (XI test for differences in proportions between controls (never-
smokers) and cigar or pipe smokers, cigar-only smokers, pipe-only smokers, and cigar
and pipe smokers).

those who had never smoked cigarettes. For
further comparison, the prevalences of both
chronic cough and phlegm among current
cigarette smokers in the SHHS (32% from
496 cases and 31% from 479 cases respec-
tively) are about three times those for cigar or
pipe smokers. Chronic cough is more preva-
lent than chronic phlegm in both cigar or
pipe smokers and controls. There was no sig-
nificant effect of age or social class on the
prevalence of cough or phlegm.
Among the cigar and pipe smokers the

highest prevalences of both symptoms were
for pipe-only smokers, except for chronic
phlegm among those who had never smoked
cigarettes which was most common among
cigar-only smokers. The prevalences of both
chronic cough and phlegm were higher
among ex-cigarette smokers than never-ciga-
rette smokers in all categories except for
chronic cough among cigar-only smokers. For
ex-cigarette smokers the prevalences of both
symptoms were higher in each smoking cate-
gory than in the control group (p < 005 for
cigar and pipe smokers and pipe-only smok-
ers). For never-cigarette smokers, where the
numbers are smaller, the corresponding
differences were less marked, with some
categories of cigar and pipe smokers having a
lower prevalence of symptoms than the
control group.
The dose-response effect of cigar and pipe

consumption on the prevalence of both
chronic cough and phlegm is shown in table
3. Among cigar-only smokers who previously
smoked cigarettes there was a higher preva-
lence of chronic cough (p < 005) and
chronic phlegm in the heavy consumption

Table 3 Prevalence (0o) of chronic cough and chronic phlegm by cigar and pipe
consumption (numbers of cases in parentheses)

Chronic cough Chronic phlegm

Ex-cigarette Never-cigarette Ex-cigarette Never-cigarette
smoker smoker smoker smoker

Non-smokers 7 9 (97) 6-2 (65) 10 9 (135) 8-1 (85)
Cigar-only smokers
< 2 cigars/day 5-4 (8) 12-2 (9) 9 0 (13) 9 1 (77)
3-4 cigars/day 4 0 (2) 12 5 (1) 9-6 (5) 25-0 (2)
> 4 cigars/day 18-0 (11)* 0 (0) 19-7 (12) 0 (0)

Pipe-only smokers
< 2 ounces/week 3-4 (1) 6-7 (1) 7-1 (2) 0 (0)
> 2 ounces/week 25-0 (14)** 16-7 (2) 23-6 (13)* 16-7 (2)

*p < 0-05, **p < 0.01 (X2 test for differences in proportions among (1) cigar-only smok-
ers between < 2 cigars/day and (i) 3-4 cigars/day and (ii) >4 cigars/day, and (2) pipe-only
smokers between < 2 ounces/week and >2 ounces/week).

O Never cigarette smokers
* Ex-cigarette smokers
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Figure Mean levels of (A) carbon monoxide, (B)
thiocyanate, and (C) cotinine by cigar consumption and
pipe consumption among ex-cigarette smokers and never-
cigarette smokers.

group than in the light consumption group.
Among pipe-only smokers there was a signifi-
cant difference in the prevalence of both
symptoms among those who previously
smoked cigarettes, with a significantly higher
(p < 0 01 and p < 005 respectively) preva-
lence in the heavy consumption group than in
the light consumption group. Light and mod-
erate cigar smokers and light pipe smokers
had a lower prevalence of symptoms than the
control group. Among the never-cigarette
smokers the prevalence of chronic cough and
phlegm among heavy pipe smokers was
higher than in light pipe smokers.

Discussion
This study shows that cigar and pipe smokers
who are ex-cigarette smokers have an approx-
imately 1-71 times higher prevalence of
chronic cough and 1-63 times higher preva-
lence of chronic phlegm than those who have
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never smoked cigarettes. Cigar and pipe
smokers who are never-cigarette smokers
have an approximately 1-53 times higher
prevalence of chronic cough, but the same
prevalence of chronic phlegm.

Other studies investigating cough and
phlegm among male cigar or pipe smokers
have shown similar results. Comstock et al1,
in a small study of 230 subjects, found the
prevalence of symptoms among cigar and
pipe smokers to be about double that of non-
smokers. This study used the same age range
as the SHHS. Densen et al,2 in a study of
over 3000 men, found approximately twice
the prevalence of chronic cough and 50%
higher prevalence of chronic phlegm among
cigar and pipe smokers then in non-smokers
using a wider age range than the SHHS.
Haenszel and Hougen' found the prevalence
of persistent cough and phlegm to be almost
three times the level of non-smokers in the
35-54 year age group, and double the preva-
lence in the 55-74 year age group (because of
an increase in the prevalence of symptoms in
the higher age group among the non-smok-
ers). Cederlof et a14 found the prevalence of
chronic cough to be approximately double.
and the prevalence of chronic phlegm to be
1-7 times higher, for cigar and pipe smokers
than for those who had never smoked.
The prevalence of chronic cough and

phlegm among cigar and pipe smokers in the
SHHS was approximately one third that of
current cigarette smokers, which is similar to
several studies where the prevalence of respi-
ratory symptoms among current cigarette
smokers was 2-3 times that of cigar and pipe
smokers.lA These studies did not, however,
assess cigar and pipe smoking separately.

Alderson et al'0 found a 1 2 times higher
risk of chronic bronchitis among cigar and
pipe smokers than non-smokers. The risk
among cigar and pipe smokers was approxi-
mately one third that among current cigarette
smokers. Doll and Peto8 in a large follow up
study found cigar and pipe smokers to have
nine times the mortality rate from chronic
bronchitis than non-smokers, but this rate
was just one third of the mortality rate of cig-
arette smokers. It was also shown that cigar
and pipe smokers who previously smoked cig-
arettes had approximately twice the mortality
rate from chronic bronchitis than those cigar
and pipe smokers who had never smoked cig-
arettes. Similarly, in the SHHS ex-cigarette
smokers who now smoked cigars or pipes had
a higher prevalence of chronic cough and
chronic phlegm than those cigar or pipe
smokers who had never smoked cigarettes,
although these differences were not signifi-
cant. It was seen in the SHHS that, within
2-4 years of quitting smoking cigarettes, ex-
cigarette smokers (non-cigar or pipe smokers)
had a similar prevalence of chronic respira-
tory symptoms to never-cigarette smokers.2'
It may be that by switching to cigars, pipes,
or both, symptoms continue in a number of
individuals, perhaps because previous inhal-
ing habits persist.
Dean et al 9 examined cigar and pipe smok-

ers separately and found the prevalence of
respiratory symptoms to be very similar for
never-smokers, cigar-only smokers, and pipe-
only smokers. Only the prevalence of morn-
ing cough was found to be significantly higher
among pipe-only smokers and cigar-only
smokers than never-smokers, with cigar-only
smokers having a higher prevalence than
pipe-only smokers. A similar age group was
used to the SHHS (37-67 years). Rimington6
studied pipe -smokers only and found the
prevalence of cough or phlegm to be almost
double that of non-smokers (similar to the
findings of the SHHS) and closer to that of
current cigarette smokers. Similarly, Ashford
et al5 found pipe smokers had a higher preva-
lence of bronchitis than current smokers,
although this was based on a study of coal
miners where other risk factors may have con-
tributed. Edwards et al,7 in a study of men
aged 60-69 years, found the prevalence of a
clinical diagnosis of chronic bronchitis to be
very similar between non-smokers and pipe
smokers. In the SHHS it was seen that heavy
pipe consumption resulted in a high preva-
lence of symptoms, but tobacco dosage was
not studied in these other papers.
The accuracy of self reporting of respira-

tory symptoms may be of concern, although
the MRC respiratory questionnaire is a
widely used and reliable method for ascer-
taining the actual respiratory symptoms.22
Data on cigarette smoking history enabled us
to assess the effect on symptoms of switching
from cigarettes to cigars, pipes, or both. The
data available on three biochemical markers
of tobacco consumption allowed us to vali-
date the self reported consumption levels of
cigars and pipes. Further, with no question-
naire information on inhalation patterns we
were still able to measure indirectly the
inhalation patterns by examining the bio-
chemical measures among ex-cigarette smok-
ers and never-cigarette smokers at the same
levels of daily cigar or pipe consumption.
The higher prevalence of respiratory symp-

toms among pipe smokers than non-smokers
may be caused by a large number of pipe
smokers inhaling. Examination of the bio-
chemical markers of tobacco consumption
among pipe smokers in this study indicate
that ex-cigarette smokers inhale more than
never-cigarette smokers. Cowie et a12'
showed, by comparing carbon monoxide
levels, that ex-cigarette smokers continue to
inhale when switching from cigarettes to cig-
ars. Those ex-cigarette smokers who smoke
pipes have twice the prevalence of both respi-
ratory symptoms than ex-cigarette smokers
who smoke no tobacco product now
(p < 0 05 for chronic cough), suggesting that
they continue to inhale heavily. The preva-
lence of chronic cough among pipe-only
smokers is approximately twice that of never-
cigarette smokers (although not statistically
significant). No difference is seen for chronic
phlegm. The higher means of thiocyanate
and, more especially, cotinine for pipe smok-
ers than cigar smokers suggest a higher intake
of tobacco products by pipe smokers which
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may explain the higher prevalences of the res-
piratory symptoms for pipe smokers than
cigar smokers. However, pipe smokers still
had prevalences of chronic cough and phlegm
approximately half those of current cigarette
smokers.

Cigar smokers who previously smoked cig-
arettes seem to inhale more than cigar smok-
ers who have never smoked cigarettes.
Pechacek et al24 found thiocyanate levels in
cigar and pipe smokers to be higher in ex-cig-
arette smokers than in never-cigarette smok-
ers which agrees with the findings in the
SHHS. No appreciable difference in the
prevalence of chronic cough and phlegm is
seen between cigar-only and non-cigar/pipe
smokers, however, suggesting that even the
ex-cigarette smokers'who smoke cigars are
not inhaling enough to produce symptoms.
Few other papers have investigated the

dose-response relationship between tobacco
consumption among cigar and pipe smokers
and the prevalence of cough and phlegm.
Both Densen et al2 and Haenszel and
Hougen' combined tobacco consumption for
cigar and pipe smokers. They showed an
increase in respiratory symptoms with
increased tobacco consumption, in common
with the SHHS which showed a positive
dose-response effect for both cigar-only
smokers and pipe-only smokers. This may be
explained partly by the fact that heavy cigar
smokers and heavy pipe smokers who previ-
ously smoked cigarettes had a higher former
daily cigarette consumption than light cigar
and light pipe smokers.
A surprising finding among ex-cigarette

smokers in this study is that light pipe smok-
ers and light to moderate cigar smokers have
slightly lower prevalences of chronic cough
and phlegm than never-smokers. This seems
to be at variance with the results of both
Haenszel and Hougen' and Densen et aP! who
both found their light cigar/pipe consumption
group to have higher prevalences than never
smokers. However, both these previous stud-
ies used higher cut off points for "light" con-
sumption than were used in our study, at
least for pipe smoking where it is possible to
make comparisons. The most likely explana-
tion for the relatively low prevalences among
the low consumption groups in this study is
sampling variation: the differences between
light pipe and light to moderate cigar smokers
among ex-cigarette smokers (from table 3)
are always not significant (p > 0 10).
The main conclusion from this study is

that, although not all symptom prevalences
were significantly higher in cigar or pipe
smokers than in non-smokers, the trends in
the data demonstrate that cigar and pipe
smokers have a higher prevalence of both
chronic cough and chronic phlegmthan those
who have never smoked. Among cigar-and
pipe smokers, ex-cigarette smokers have a
higher prevalence of symptoms than never-
cigarette smokers and higher biochemical
measures of smoking which suggest that their
symptoms may be due to continued inhala-
tion of smoke. The prevalence of chronic

symptoms was lower in cigar and pipe smok-
ers than in cigarette smokers, but cigar or
pipe smoking is still associated with appreci-
able morbidity in terms of cough and phlegm
production.

The Scottish Heart Health Study was funded by the Scottish
Office: Home and Health Department, and the smoking com-
ponent by the Tobacco Products Research Trust. The opin-
ions expressed are those of the authors and not the funding
body.
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