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ABSTRACT

Experimental data suggest that cigarette smoking may play a role in
the development of multiple sclerosis (MS), but epidemiologic

studies have been small and inconclusive. The authors assessed the
association between MS incidence and smoking in two cohort studies
of US women, the Nurses' Health Study (121,700 women aged 30-55

years at baseline in 1976) and the Nurses' Health Study II (116,671 women aged 25-42 years at baseline
in 1989). Smoking history was assessed at baseline and updated on biennial questionnaires. A total of
315 definite or probable cases of MS were documented. Compared with that for women who never
smoked, the relative incidence rate was 1.6 (95% confidence interval: 1.2, 2.1) among current smokers
and 1.2 (95% confidence interval: 0.9, 1.6) among past smokers after adjustment for age, latitude, and
ancestry. The relative rate increased significantly with cumulative exposure to smoking  for trend <
0.05), from 1.1 (95% confidence interval: 0.8, 1.6) for 1-9 pack-years to 1.5 (95% confidence interval:
1.2, 2.1) for 10-24 pack-years and 1.7 (95% confidence interval: 1.2, 2.4) for 25 or more pack-years.
Similar results were obtained after adjustment for other potential confounding factors. Although these
prospective results do not prove a cause-and-effect relation, they suggest that smoking is associated with
an increased risk of MS.

cohort studies; multiple sclerosis; smoking

Abbreviations: CI, confidence interval; MS, multiple sclerosis; NHS, Nurses' Health Study; NHS II,
Nurses' Health Study II; relative rate

INTRODUCTION

Environmental factors are likely to play a prominent role in the
development of multiple sclerosis (MS), but few such factors have

been identified in epidemiologic studies (1E). In experimental studies
with animals and humans, some components of cigarette smoke have
neurotoxic ( ) or immunomodulatory (3E, effects. Moreover, in
epidemiologic investigations, cigarette smoking has been associated with optic neuropathy (5E) and
some autoimmune diseases, including systemic luEus arthritis(8

12E). Finally, cigarette smoking increases the frequency and duration of several respiratory
infections (13E), and infections are likely to be important in the etiology of MS, although specific agents
remain unidentified (1E).

Early reports described an aggravation of MS symptoms after smong.(14=0 17E). A few case-
control studies were also conducted (18nqq 21E). The results of these studies were inconsistent, but
overall, they supported the existence of a modestly increased risk of MS among smokers. An increased
incidence of MS has been found among smokers in the only two prospective cohort studies that
examined this association of which we are aware (22E, 23E), but these results were based on a relatively
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