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ABSTRACT

Background It has been suggested that vaccina-
tion against measles, mumps, and rubella (MMR) is
a cause of autism.

Methods We conducted a retrospective cohort study
of all children born in Denmark from January 1991
through December 1998. The cohort was selected on
the basis of data from the Danish Civil Registration
System, which assigns a unique identification num-
ber to every live-born infant and new resident in Den-
mark. MMR-vaccination status was obtained from the
Danish National Board of Health. Information on the
children’s autism status was obtained from the Danish
Psychiatric Central Register, which contains informa-
tion on all diagnoses received by patients in psychiat-
ric hospitals and outpatient clinics in Denmark. We
obtained information on potential confounders from
the Danish Medical Birth Registry, the National Hospi-
tal Registry, and Statistics Denmark.

Results Of the 537,303 children in the cohort (rep-
resenting 2,129,864 person-years), 440,655 (82.0 per-
cent) had received the MMR vaccine. We identified
316 children with a diagnosis of autistic disorder and
422 with a diagnosis of other autistic-spectrum disor-
ders. After adjustment for potential confounders, the
relative risk of autistic disorder in the group of vac-
cinated children, as compared with the unvaccinated
group, was 0.92 (95 percent confidence interval, 0.68
to 1.24), and the relative risk of another autistic-spec-
trum disorder was 0.83 (95 percent confidence inter-
val, 0.65 to 1.07). There was no association between
the age at the time of vaccination, the time since vac-
cination, or the date of vaccination and the develop-
ment of autistic disorder.

Conclusions This study provides strong evidence
against the hypothesis that MMR vaccination causes
autism. (N Engl J Med 2002;347:1477-82.)
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T has been suggested that the measles, mumps,

and rubella (MMR) vaccine causes autism.!# The

widespread use of the MMR vaccine has report-

edly coincided with an increase in the incidence
of autism in California,® and there are case reports of
children in whom signs of both developmental regres-
sion and gastrointestinal symptoms developed shortly
after MMR vaccination.! Measles virus has been found
in the terminal ileum in children with developmental
disorders and gastrointestinal symptoms but not in de-
velopmentally normal children with gastrointestinal
symptoms.¢ The measles virus used in the MMR vac-
cine is a live attenuated virus that normally causes no
symptoms or only very mild ones. However, wild-type
measles can infect the central nervous system and even
cause postinfectious encephalomyelitis, probably as a
result of an immune-mediated response to myelin pro-
teins.””?

Studies designed to evaluate the suggested link be-
tween MMR vaccination and autism do not support
an association, but the evidence is weak and based on
case-series, cross-sectional, and ecologic studies. No
studies have had sufficient statistical power to detect
an association, and none had a population-based co-
hort design.!-1¢ The World Health Organization and
other organizations have requested further investiga-
tion of the hypothetical association between the MMR
vaccine and autism.217-20 We evaluated the hypothesis
in a cohort study that included all children born in
Denmark in 1991 through 1998.
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