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Smoking and Parkinson's disease
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SUMMARY In a case control study of the relationship between smoking habits and Parkinson's
disease a negative association was demonstrated with a relative risk of 0-52. A history of smoking
up to 20 years earlier was associated with a risk of developing Parkinson's disease equal to about
half that in non-smokers. The type of disease, age of onset and rate of progression were associ-
ated with a similar reduction in risk implying that in respect of smoking history the disease is
homogeneous. The positive correlation of degenerative vascular disease with smoking is further
evidence that arteriosclerosis is not involved in the causation of Parkinson's disease. The negative
association between Parkinson's disease and smoking is confirmed and is independent of other
associated factors. The known and serious risks of smoking far outweigh the possible benefit of
lowered risk of Parkinson's disease.

While smoking is well-known to be associated posi-
tively with a number of common diseases, there are
some rarer diseases for which evidence of a negative
association has been seen. The observation that
Parkinson's disease is less common in smokers than
non-smokers was first made by Kahn' and has sub-
sequently been confirmed by several other
studies.2-6 The causation of Parkinson's disease is
unknown but the relationship of this disease to
smoking history may provide an important aetiolog-
ical clue. The study reported here formed part of a
larger study into possible aetiological factors in Par-
kinsonism. The aim was to achieve a case-control
survey randomised throughout England, Scotland
and Wales and avoiding self-selection by patients.
Previous case-control studies have been reported
but they have either relied on hospital patients2 3 or
have been localised geographically.5
The objectives of this study were to confirm

Baumann and his colleagues' findings5 of a reduced
incidence of Parkinsonism related to smoking before
the onset of the disease. This observation suggests
that the association is not an artefact attributable to
the subject giving up smoking because of the dis-
ease. We also wished to determine whether smoking
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alters the natural history of Parkinson's disease by
delaying the onset of symptoms or whether smoking
is associated with a milder or less progressive form
of the disease, and to investigate whether the associ-
ation of smoking with Parkinsonism might be an
artefact due to a joint association with some other
confounding factor less common in smokers. Finally,
since there is an increased incidence of cardiovascu-
lar disease including stroke in smokers we wished to
investigate the epidemiological relationships
between vascular disease, Parkinsonism and
smoking.

Methods

Permission was obtained from their General Practitioners
to interview 383 patients with Parkinson's disease (cases)
and a corresponding number of age/sex/practice individu-
ally matched controls. The practices were located through-
out England, Scotland and Wales. Respondents, with the
assistance of their spouses in some cases, answered ques-
tions concerning eight symptoms of Parkinson's disease
(for example slowness in walking) to determine, for the
majority of symptoms at least, the presence of the symp-
tom during the last 6 months (and if so its severity at worst)
or at some time in the past and the year at which it was first
noticed. A detailed history was obtained on smoking habits
and on a wide variety of factors of possible implication in
the aetiology of Parkinsonism. Full details of the study
method will be described elsewhere.

This paper is based on answers from 350 case-control
pairs (179 men, 171 women) for whom adequate informa-
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tion on smoking habits and time of onset of the various

symptoms of Parkinsonism was available. For some analy-
ses, the association between a factor and the disease was

assessed using matched-pair methodology. Thus from the
ratio of the number of pairs for which the factor was pres-

ent in the case and absent in the control to the number of
pairs in which the converse was true, an estimate of the
relative risk of the disease in relation to the factor could be
obtained. In these analyses the significance of the relative
risk was determined using McNemar's test7 and the
significance of variation in relative risk between different
defined sets of case/control pairs was assessed by a chi-
squared test. In other analyses, unmatched methodology
was used, relative risk of Parkinson's disease being calcu-
lated from the overall distributions of the case and control
populations rather than from the numbers of discordant
pairs. In these analyses, relative risk estimates for the two

sexes combined and their significance were calculated
using the method of Dean et al. 8

In one of the tables presented in the results section,
scores are given for severity and progressiveness of Parkin-
son's disease. The severity score is a combined score

derived by principal components analysis from the indi-
vidual severity scores for each symptom of Parkinsonism.
Progressiveness was defined by the ratio of the severity

score to the number of years since the onset of the first
symptom.

Results

At the time of interview there were 45 case-control
pairs (27 male, 18 female) in which the case was a

current smoker and the control was a non-smoker.
This figure was significantly less (p < 0.001) than
the 87 pairs (51 male, 36 female) in which the con-

trol smoked and the case did not, and confirmed the
strong negative association between Parkinson's
disease and smoking (relative risk 0O52). In order to
test whether this association might have been an

artefact due to the disease affecting smoking habits,
we compared smoking habits at time of reported
onset of the disease, and the 20 years earlier, in
cases, with that of controls at the same time. Both at
time of onset (relative risk 0*53; p < 0.001) and 20
years earlier (relative risk 0-55; p < 0.01), the con-

clusion that smoking was associated with about half
the risk of Parkinson's disease was unaltered. Table
1 shows that, for both sexes, the greatest difference

Table 1 Distribution ofsmoking habits in cases and controls

Smoking habits Men (179 pairs) Women (171 pairs) Combined

Cases % Controls % Relative risk Cases % Controls % Relative risk Relative risk

Never smoked 22-9 12-3 1-00 69-0 58-5 1-00 1-00
Given up smoking:
more than 10 years before
onset of Parkinson's disease 19-6 13-4 0-78 7-6 7-0 0-92 0-84

1-10 years before onset
of Parkinson's disease 14-0 12-9 0-58 4-7 5-9 0-68 0-62

after onset of Parkinson's
disease 15-1 19-6 0-41 7-6 7 0 0-92 0-58

total 48-6 45-8 0-57 19-9 19-9 0-85 0-71
Still smoking at time of

interview 28-5 41-9 0-36 11-1 21-6 0-44 0 40

Table 2 Distribution of various aspects of the smoking habit in cases and controls

Aspect Category Cases Controls Relative Test of significance
risk 2

N % N % X (l df) p

Type of product Cigarettes only 73 682 95 61-7 1-00
currently smoked Cigarettes and pipe/cigar 10 9-4 26 16-9 0-45 3-77 <0-1
at time of onset Pipe/cigar only 24 22-4 33 21-4 0-84 0-28 NS

Number of cigarettes 1-19 per day 57 68-9 76 62-8 1-00
currently smoked 20 or more per day 26 31-1 45 37-2 0-76 0-79 NS
at time of onset
Inhalation of manufactured Mouth or back of throat 100 54-1 126 57-0 1-00
cigarettes (when last smoked) Partly into chest or

right into chest 85 45.9 95 43-0 1-09 0-19 NS

Age first smoked manufactured Before 20 years old 114 59-4 134 59-3 1-00

cigarettes regularly 20 or older 78 40-6 92 40-7 1-09 0-16 NS

Consumption of manufactured Less than 400 cigarette years* 85 50.0 91 45.3 1-00
cigarettes up to onset of 400 or more 85 50-0 110 54-7 0-77 1-41 NS
Parkinson's disease

*One cigarette year is defined as one cigarette a day smoked for a year.
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in risk of Parkinson's disease was between those
who were still smoking at the time of interview and
those who had never smoked. Those who had given
up smoking had an intermediate risk with a trend
towards risk being lower in those who gave up later
than earlier.

In Table 2 we investigated how various aspects of
the smoking habit related to the risk of Parkinson's
disease. No relationship was seen between the type
of product smoked, degree of inhalation or age of
starting to smoke and risk of the disease but there
was some indication of a lower risk in those who
smoked more heavily than in those who smoked less
heavily though this was not statistically significant.
We also studied the association between Parkinson's
disease with type of cigarette smoked categorised by
tar and nicotine content and carbon monoxide, but
no consistent pattern was seen.
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The question of whether smoking was associated
with a particular form of Parkinson's disease was
studied (table 3) by determining whether the mag-
nitude of the reduction in risk of the disease in rela-
tion to smoking varied according to some charac-
teristic of the disease. The results show that,
whether cases were subdivided by groupings based
on the overall severity score, the overall progres-
siveness score, age of onset or on degree of severity
of shaking of the hands or speech difficulty (two
symptoms of Parkinsonism found to be most inde-
pendent of the overall severity score), in each sub-
division smoking was associated with a similar
reduction in risk. We will show elsewhere that, apart
from the lower frequency of smokers in Parkinson's
disease cases, the only significant case-control dif-
ferences seen in our study were that cases were more
likely to have had a head injury causing concussion

Table 3 Comparison ofsmoking habits* ofcases and controls subdivided by various categorisations ofthe disease

Type of case Number ofpairs for which Relative Test of variation in
risk relative risk by level

Category Level Case smokes, Control smokes, 2
control does not case does not df p

Severity 4+ 6 13 0-46 1-35 3 NS
3-3-9 17 31 0-55
2-2-9 13 31 0-42
<2 18 26 0-69

Progressiveness 1+ 9 17 0-53 0-09 2 NS
0-5-0-9 15 29 0-52
<0-5 30 52 0*58

Age of onset Less than 50 14 24 0-58 1-82 NS
50-59 11 21 0-52
60-69 16 39 0-41
70 or more 13 17 0-76

Shaking of the hands Grade III 9 18 0-50 1-06 3 NS
Grade II 13 33 0-39
Grade I 19 33 0-58
in the past 3 4 0-75

Speech difficulty Grade III 2 3 0-67 0-22 3 NS
Grade II 19 40 0-48
Grade I 3 7 0.43
in the past 4 7 0-57

*Smoking habits are measured at time of onset of first (or stated) symptom in cases and at same time in controls.

Table 4 Effect ofvarious other factors on relative risk ofParkinson's disease in relation to smoking*

Factor Relative risk of Parkinson's disease in relation to smoking Test of variation in relative risk
according to presence offactor

Standardised When factor When factor
for factor present not present X (I df) p

History of heart disease 0-49 0-93 0-44 2-62 NS
History of hypertension 0-51 0-51 0-52 0-00 NS
History of stroke 0-52 0-92 0-50 0-79 NS
History of infarction 0-53 0-79 0-52 0-51 NS
Had a head injury causing

concussion 0-52 0-58 0-50 0-12 NS
Family history of Parkinson's

disease 0-52 0-36 0-52 0-18 NS
Alcohol three or more times

a week 0-56 0-70 0-52 0-61 NS

*Smoking is defined as current smoking at time of onset of Parkinson's disease.
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or a family history of Parkinson's disease. They were

less likely to have, or to have had in the past, vascu-

lar disease or to be drinkers of alcohol. It is impor-
tant to know whether any of these factors might
affect the smoking/Parkinsonism relationship. In
table 4, therefore, we present the relative risk of
Parkinson's disease in relation to smoking, standar-
dised for each of these factors. It can be seen that
the standardised relative risks varied little from the
unstandardised risk demonstrating that the associa-
tion of smoking with Parkinsonism is not an artefact
due to both being related to any of these potential
confounding factors. Although it is clear there is a

smoking association for the whole data it is also of
interest to investigate whether this association might
vary according to presence or absence of any of
these other factors. An analysis of our data did not
show any statistically significant variation in the
association with smoking according to presence or

absence of any of these factors. However it should
be realised that the estimates of relative risk when
the factors are present are in most cases based on

small numbers and have quite large variation.
The apparently independent relationships of

alcohol and smoking to Parkinsonism are of interest.
Further calculations showed the risk of Parkinson's
disease in those who smoked and drank alcohol
three or more times a week was 35% of that in those
who did neither; however, the negative association
between alcohol and Parkinson's disease is at least
in part due to the cases having reduced their alcohol
consumption to a greater extent than had the con-

trols.

Discussion

These results provide confirmation of the negative
correlation between smoking and Parkinson's dis-
ease. They are compatible with the observations
originally reported by Kahn.' Kahn's results gave a

mortality ratio from Parkinson's disease in non-

smokers that was at least three times that in smok-
ers. Doll and Peto's study9 confirmed these observa-
tions in a study of mortality over 20 years in British
doctors. In a case control study, Kessler and
Diamond3 found that the risk of Parkinson's disease
in smokers was 66% of the risk for non-smokers.
This ratio is similar to ours where a relative risk of
52% was demonstrated.
We were concerned to exclude artefacts due to

the disease affecting smoking habits. It seemed
probable that patients developing the symptoms of
Parkinson's disease might alter their habits with
respect to an activity such as smoking. Similarly
levodopa may affect sense of taste and this might
affect smoking habits. But we found different smok-

ing rates up to 20 years before the onset of Parkin-
son's disease and the same relative risk applied.
While we are aware of the difficulties of accepting
the accuracy of reported smoking habits extending
over two decades, this finding is supported by the
longitudinal studies of mortality in relation to smok-
ing.' Baumann et a15 suggested that the association
of Parkinson's disease with smoking might be an
artefact due to selective mortality, if patients who
smoke succumb to illnesses associated with cigarette
usage more than other smokers. This seems to us
unlikely for two reasons. Firstly, the negative associ-
ation was seen as clearly in younger and early onset
patients, where selective mortality is of little
significance, as it was in older and late onset
patients. Secondly, there is some evidence"0 that
Parkinson's disease patients have a markedly
reduced incidence of cancer, which, if confirmed,
would tend to indicate the association of smoking
with Parkinson's disease might be under- rather
than over-stated. Parkinson's disease varies in its
manifestations and rate of progression so that some
patients present a predominantly tremulous form of
the condition and seem to follow an unusually
benign course, whereas others with hypokinetic dis-
ease may be much more rapidly disabled. The rela-
tionship with smoking is present for all forms of the
disease. There is no excess of one type of Parkin-
son's disease in the smoking or non-smoking groups
so that smoking history does not seem to alter the
symptoms and signs of the disease nor to protect
against any particular type of the condition.

Kessler and Diamond3 suggested a possible
therapeutic role for nicotine to account for these
observations. They proposed the hypothesis that
nicotine provoked an increase in the elaboration of
dopa by an alteration of the equilibrium between
tryptophan and tyrosine metabolism. Such an effect,
however, would be demonstrable only after the
onset of the disease. Our observations-and we wish
to emphasise that this is dependent on recollection
over 20 years-appear to weigh against such a
hypothesis because smoking 20 years before onset is
important and also that the rate of progression of
Parkinson's disease does not appear to be affected by
smoking habits and that ex-smokers have a lower
risk than non-smokers. It seems unlikely that a con-
stituent of tobacco smoke has a therapeutic effect on
Parkinson's disease.

Arteriosclerosis has been suggested as a possible
cause of Parkinson's disease. Degenerative vascular
disease and Parkinson's disease afflict similar age
groups and some manifestations of cerebral arterio-
sclerosis may be clinically difficult to distinguish from
Parkinson's disease. But there is a clear positive cor-
relation between smoking and degenerative vascular
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disease in contrast to smoking and Parkinson's dis-
ease. Our results therefore suggest that arterioscler-
osis is not involved in the causation of Parkinson's
disease.

Several factors have been identified in the aetiol-
ogy of Parkinsonism and these include viral infec-
tion, concussive head injury and genetic factors. Our
data suggests that smoking may modify the effect of
these factors. The causation of Parkinson's disease
remains obscure but the negative correlation of this
disease with cigarette smoking may have
pathophysiological implications. The mortality and
morbidity associated with smoking far outweighs
any benefit from a possible lowering of risk of Par-
kinson's disease.

We thank the Parkinson's Disease Society and the
Tobacco Advisory Council for their generous finan-
cial assistance with this study and Mrs Barbara
George for her help with the preparation of the
manuscript.
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