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Influence of coffee drinking and cigarette smoking on the risk
of primary late onset blepharospasm: evidence from a
multicentre case control study
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Prior coffee and smoking habits were investigated in a multicentre
case control study involving 166 patients presenting with primary
late onset blepharospasm (BSP), 228 hospital control patients with
primary hemifacial spasm and 187 population control subjects
from five Italian centres. Information on age at disease onset,
smoking and coffee drinking status at the reference age and
average number of cups of coffee drunk/cigarettes smoked per
day reached high and similar test–retest reproducibility in case
and control patients. Unadjusted logistic regression analysis
yielded a significant inverse association of prior coffee drinking
and cigarette smoking with case status for the control groups. After
adjustment for age, sex, referral centre, disease duration, years of
schooling and ever coffee drinking/cigarette smoking, as
appropriate, the smoking estimate lacked significance whereas
the association of coffee intake and BSP did not (cases vs hospital
control patients: OR 0.37 (95% CI 0.20 to 0.67); cases vs
population control subjects: OR 0.44 (95% CI 0.23 to 0.85)). The
strength of the inverse association between BSP and coffee intake
tended to increase with the average number of cups drunk per
day. There was a significant correlation between age of BSP onset
and number of cups per day (adjusted regression coefficient 1.73;
p = 0.001) whereas no correlation was found with number of
packs of cigarettes per day. Coffee drinking may be inversely
associated with the development of primary BSP and this
association may partly depend on the amount consumed.

T
he aetiology of primary blepharospasm (BSP), a common
late onset dystonia,1 probably reflects combined genetic
and environmental factors.2 3 An exploratory case control

study found a protective association between late onset
dystonia and cigarette smoking.4 Owing to multiple testing,
this study was liable to a higher risk of false results than ad hoc
hypothesis testing studies. In addition, the study did not
examine some potential confounders, including coffee. We
therefore designed an ad hoc case control study investigating
the role of lifetime coffee and cigarette habits on the risk of
primary BSP.

METHODS
A total of 166 outpatients with primary BSP, diagnosed
according to published criteria5 (131 with focal BSP and 35
with BSP as part of a segmental dystonia), were consecutively
recruited at five Italian centres over a 12 month period. Cases
were frequency matched on 5 year age strata, sex and referral
centre to 228 outpatients with primary hemifacial spasm6

(hospital controls) and 187 patients’ relatives (population
controls), both attending the participating centres during the
study period. Case and control individuals, unaware of the

study hypotheses, were asked to participate in a study on
lifestyle habits approved by the ethics committee.

In each centre, a trained interviewer, not blinded to the case/
control status but unaware of the study hypotheses, collected
relevant demographic/clinical information. Participants were
asked: ‘‘Have you ever drunk non-decaffeinated coffee or
smoked cigarettes?’’. Subjects who responded ‘‘yes’’ were asked
when they began and, if applicable, whether they quit smoking/
drinking coffee before the reference age. This was the age of
onset of dystonia or hemifacial spasm for case and hospital
control patients, respectively. The reference age of the popula-
tion control subjects was obtained by subtracting the average
disease duration of case subjects included in the corresponding
age stratum from the age of the control subjects. The number of
years of coffee drinking/smoking, and the average daily number
of cups of coffee/packs of cigarettes (1 pack = 20 cigarettes)
were also recorded. Repeatability of self reported data was
checked 1 year (¡2 months) after the first interview in a
random sample of case and hospital control patients. Cohen’s
kappa coefficients,7 intraclass correlation coefficients (ICCs),8

x2 test, one way ANOVA and the post hoc test, and logistic and
linear regression analysis were performed by STATA8 where
appropriate. A p value ,0.05 was considered significant. Study
power was calculated using the equation for a case control
study with an unequal case/control ratio reported by
Schlesselman and Stolley,9 assuming a 50% decrease in the
risk of developing dystonia with a= 0.05 (two sided).

RESULTS
Test–retest study
The sample included 33 cases and 34 hospital control patients,
comparable with the overall sample for age, sex, education and
disease duration (not shown). Case and control subjects
showed high (.0.80)10 and comparable repeatability in recal-
ling age of disease onset (cases, ICC = 0.93, p,0.0001; control
patients, ICC = 0.87, p,0.0001), coffee status (cases, k = 0.89,
p,0.0001; control patients, k = 0.87, p,0.0001) and smoking
status (cases, k = 0.90, p,0.0001; control patients, k = 0.93,
p,0.0001) at the reference age as well as the average number of
cups/day (cases, ICC = 0.89, p,0.0001; control patients,
ICC = 0.85, p,0.0001) and packs/day (cases, ICC = 0.95,
p,0.0001; control patients, ICC = 0.92, p,0.0001).
Repeatability consistently differed or was ,0.80 for years of
cigarette smoking (cases, ICC = 0.90, p,0.0001; control
patients, ICC = 0.67, p,0.05) and years of coffee drinking
(cases, ICC = 0.57, p,0.05; control patients, ICC = 0.44,
p,0.05). These variables were therefore excluded from data
analysis.

Abbreviations: BSP, blepharospasm; ICC, intraclass correlation
coefficient; PD, Parkinson’s disease
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Case control study
In the whole sample, participation rate was 100% among cases
and hospital control subjects, and 94% among population
controls. Cases and the hospital and population control groups
had similar ages (mean 66.4 (SD 9.2) vs 64.9 (12.1) vs 66.7
(10) years; one way ANOVA: p = 0.16), sex distributions (53
men/113 women vs 90 men/138 women vs 58 men/129 women;
x2 test, p = 0.14) and disease durations (mean 8.7 (SD 6.7) vs
8.8 (6.5) years; p = 1.0) but cases were less educated than
hospital and population controls (mean years of schooling 6.2
(SD 3.8) vs 7.4 (4.3) vs 8.2 (4.9) years; one way ANOVA:
p,0.001) and included fewer coffee drinkers and cigarette
smokers (table 1).

Four per cent of cases, 4% of the hospital control group and
5% of the population control group were past coffee drinkers
(p = 0.96); 15% of cases, 22% of the hospital control group and
17% of the population control group were past smokers
(p = 0.2). Stratifying cases by disease duration showed no
increase in the relative frequency of the exposures across strata
as disease duration increased (not shown).

Univariable logistic regression analysis, referred to the reference
age, yielded a significant inverse association of ever coffee
drinking and cigarette smoking to BSP (table 1). Multivariable
analysis (including smoking, coffee drinking, age, sex, referral

centre, disease duration and years of schooling) confirmed the
inverse association with coffee but there was a lack of association
with smoking (table 1). Similar results were obtained for current
coffee drinking/smoking alone (not shown). Study power
estimates for ever smoking were 91% and 88% for the hospital
and population control groups, respectively. There was no
significant interaction between coffee drinking and cigarette
smoking (not shown). Logistic regression analysis, referred to
10 years before disease onset, gave similar results. As illustrative
examples, the adjusted OR in the cases versus the hospital control
group were 0.40 (95% CI 0.22 to 0.71) for ever coffee drinking and
0.66 (95% CI 0.39 to 1.2) for ever smoking.

Cases reported a significantly lower mean number of cups of
coffee/day than hospital and population controls (1.8 (SD 0.91)
vs 2.32 (1.37) vs 2.44 (1.22); one way ANOVA: p,0.0001). In
contrast, case and control individuals reported a similar mean
number of packs/day (0.92 (0.76) vs 0.81 (0.57) vs 0.79 (0.52);
one way ANOVA: p = 0.48). Assuming never coffee drinking/
smoking as a reference and stratifying by the median number
of cups/packs per day, the strength of the inverse association of
BSP with coffee tended to increase with the amount consumed
whereas no significant relationship was observed with packs/
day (table 2). Similar results were obtained for current coffee
drinking/smoking alone (not shown).

Table 1 Results of univariable and multivariable logistic regression analysis on ever coffee
drinking and ever cigarette smoking

Case subjects
(missing data)

Control subjects
(missing data)

Univariable model OR
(95% CI), p value

Multivariable model OR
(95% CI), p value

Cases (n = 166) vs hospital control patients (n = 228)
Ever coffee drinking 122 (5) 199 (5) 0.38 (0.22 to 0.66), 0.001 0.37 (0.20 to 0.67)

0.001
Ever cigarette smoking 52 (3) 110 (2) 0.51 (0.33 to 0.77), 0.002 0.64 (0.38 to 1.2) 0.2

Cases (n = 166) vs population control subjects (n = 187)
Ever coffee drinking 122 (5) 166 (0) 0.38 (0.21 to 0.69), 0.002 0.44 (0.23 to 0.85)

0.015
Ever cigarette smoking 52 (3) 82 (0) 0.59 (0.38 to 0.94), 0.03 0.77 (0.44 to 1.34) 0.36

The multivariable model included age, sex, duration of disease, referral centre, years of schooling, ever coffee drinking and ever
cigarette smoking. Case and control subjects for whom information was missing (in parentheses) were excluded from the analysis.

Table 2 Relationship between ever coffee drinking/cigarette smoking and dystonia, analysed
according to the median number of cups of coffee/packs of cigarettes per day

Cases (%)
Control
subjects (%)

Adjusted OR (95% CI),
p value

Case vs hospital control subjects
Ever coffee drinking

Never 39 (24) 24 (11) 1 (reference)
(2 cups/day 97 (58) 121 (52) 0.44 (0.26 to 0.80), 0.009
.2 cups/day 25 (15) 78 (34) 0.23 (0.11 to 0.48), ,0.0001*
Missing data 5 (3) 5 (2)

Ever cigarette smoking
Never 111 (67) 116 (51) 1 (reference)
(0.75 packs/day 29 (18) 61 (27) 0.68 (0.38 to 1.3), 0.2
.0.75 packs/day 22 (13) 44 (19) 0.58 (0.3 to 1.2), 0.13
Missing data 3 (2) 7 (3)

Case vs population control subjects
Ever coffee drinking

Never 39 (24) 20 (11) 1 (reference)
(2 cups/day 97 (58) 105 (56) 0.49 (0.24 to 0.99) 0.046
.2 cups/day 25 (15) 57 (33) 0.19 (0.1–0.45), ,0.0001*
Missing data 5 (3) 0

Ever cigarette smoking
Never 111 (67) 105 (56) 1 (reference)
(0.75 packs/day 29 (18) 48 (26) 0.93 (0.5 to 1.8), 0.8
.0.75 packs/day 22 (13) 34 (18) 0.72 (0.4 to 1.6), 0.4
Missing data 3 (2) 0

OR were adjusted for age, sex, referral centre, duration of disease, years of schooling and ever coffee drinking/cigarette
smoking, as appropriate.
*t test for trend.
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Linear regression analysis yielded a statistically significant
relationship between age of onset of BSP and number of cups/
day (adjusted regression coefficient, 1.73; 95% CI 0.71 to 2.75;
p = 0.001) but not to number of packs/day (adjusted regression
coefficient, 0.33; 95% CI 22 to 1.3; p = 0.69). The adjusted
coefficient of determination for coffee was 0.68, implying a
moderately strong linear relationship.

DISCUSSION
Our multivariable analysis yielded a significant inverse associa-
tion between BSP and coffee drinking. We also found an
unadjusted inverse association with smoking that lacked
significance after adjusting for potential confounders, despite
the satisfactory power of the study and inclusion in the
multivariable modelling of a number of variables that was
adequate to the size of the case/control samples.9

A retrospective case control study may be subject to bias but we
believe that our study design/procedures avoided or minimised
bias. Recruiting consecutive BSP patients in a multicentre setting
gave a case series resembling the general population of cases.1 5 In
the control groups, both of which were unselected in terms of the
exposures of interest, the frequency of coffee drinking/cigarette
smoking was similar to the Italian population for this age
group.11 12 The hospital control population almost matched the
BSP patients in terms of degree of medical surveillance required,
clinical features and disease duration, which made differential
recall unlikely. Recall bias could have been a concern in healthy
controls13 but, if this were the case, the findings would have been
opposite to those reported. The high and similar reproducibility
found for self reported information in cases and control patients
minimised the possibility of differential misclassification of
exposure status. Although repeatability could not be checked in
the population control subjects, we have no reason to suspect a
lower quality of information in this group. Bias caused by the
assessors being unblinded to the case/control status was also
unlikely as the assessors were unaware of the study hypotheses.
Patients with BSP may have avoided coffee or smoking because
these habits can intensify involuntary eyelid spasms. If this were
the case, however, the same would apply to hospital control
subjects suffering from a condition resembling BSP, but yet it did
not. Finally, stopping the exposure 10 years before the reported
onset of disease did not change our results, which goes against a
‘‘cause and effect’’ bias.14

The strength of the association in both of the control groups,
the increased effect as the amount consumed increased and the
observation that for each single unit increase in cups/day age of
onset of BSP increased significantly (on average by 1.7 years),
raises the possibility that coffee in some way protects against
the development of BSP. Several studies have shown a similar
dose related protective effect of coffee in Parkinson’s disease
(PD).15 16 Considering that the caffeine content of a cup of
Italian coffee (60–120 mg) is similar to the average content of a
cup of American coffee (95–125 mg),17 the protective effect on
the development of BSP might be exerted at caffeine doses
greater than 120–240 mg, comparable with the caffeine doses
suggested to be protective in PD.16

The most obvious candidate for the protective effect is
caffeine, but the low frequency of decaffeinated coffee intake in
Italy prevented us from indirectly examining the effects of
caffeine on BSP. The association of caffeine and BSP may be
biologically plausible given the pro-dopaminergic activity
exerted by caffeine through an antagonistic action on adeno-
sine receptors.18 This has been called into play to explain the
observed protective effect on the development of PD.16

Analogous to PD, a relative hypodopaminergic status has been
proposed in the pathophysiology of BSP.19 20

In conclusion, our findings raise doubt about the association
of smoking and BSP but strongly suggest coffee as a protective
factor. Regardless of the implications for our understanding of
the aetiology and treatment of primary BSP (an adenosine
receptor antagonist is commercially available), the effect of
coffee should be considered when seeking additional environ-
mental/genetic risk factors.
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