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The measles, mumps, and rubella vaccine was not
associated with autism in children
Madsen KM, Hvid A, Vestergaard M, et al. A population-based study of measles, mumps, and rubella vaccination and
autism. N Engl J Med 2002;347:1477–82.

QUESTION: In children, is the measles, mumps, and rubella (MMR) vaccine associated
with autism?

Design
Population based cohort study with data obtained by
database linkage.

Setting
Denmark.

Participants
537 303 children (51% boys).

Assessment of risk factors
MMR vaccination status at 15 months of age was
obtained from the Danish National Board of Health
(compiled by general practitioner reports). Data on birth
weight, sex, gestational age, family socioeconomic status,
and mother’s education were also collected.

Main outcome measure
Children’s autism status was obtained from the Danish
Psychiatric Central Register; diagnoses of autistic disor-
der or another autistic spectrum disorder were assigned
by specialists in child psychiatry. When a child was diag-
nosed with both autistic disorder and ≥ 1 other autistic
spectrum disorder, the diagnosis was classified as autistic
disorder.

Main results
The 537 303 children had follow up for a total of
2 129 864 person years. 440 655 children (82%) had
received the MMR vaccine; mean age at time of vaccina-
tion was 17 months. 316 children had autistic disorder
(mean age at diagnosis 4 y, 3 mo) and 422 children had
other autistic spectrum disorders (mean age at diagnosis
5 y, 3 mo). After adjustment for age, calendar period, sex,
birth weight, gestational age, mother’s education, and
socioeconomic status, no increase in risk of autistic
disorder or other autistic spectrum disorders was seen in
children who received the MMR vaccine compared with
those who did not receive the vaccine (table). The risk of

autistic disorder was not associated with age at time of
vaccination (p=0.23), time interval since vaccination
(p=0.42), or calendar period at time of vaccination
(p=0.06).

Conclusion
In children, the measles, mumps, and rubella vaccine
was not associated with autism.

Relative risk of autistic disorder or other autistic spectrum
disorder in children who received the measles, mumps, and rubella
(MMR) vaccine v children who were unvaccinated*

Outcomes

Adjusted relative risk
(95% CI)* (risk with MMR
v risk in unvaccinated)

Autistic disorder 0.92 (0.68 to 1.24)

Other autistic spectrum disorder 0.83 (0.65 to 1.07)

*Adjusted for age, calendar period, sex, birth weight, gestational age, mother’s
education, and socioeconomic status. Both adjusted relative risks are nonsig-
nificant.

COMMENTARY

The possible association between MMR vaccination and
autistic spectrum disorders has been controversial since the
original report by Wakefield et al1 in 1998. In spite of its poor
methodological quality, the original study by Wakefield et al
has been widely reported in the media resulting in
worldwide concern about the safety of the MMR vaccine.
Since that time, several studies of good quality have not
shown an association between MMR vaccination and autistic
spectrum disorders. Several worldwide national and inter-
national medical organisations and government organisa-
tions and committees have published statements confirming
the lack of association between the MMR vaccine and autis-
tic spectrum disorders and have recommended the contin-
ued use of the vaccine.2–3 Many parents and some
professionals remain unconvinced, and there has been a
decline in vaccination rates and an increase in morbidity and
mortality, particularly from measles.4

The study by Madsen et al adds further strong evidence of
the lack of association between MMR vaccination and autis-
tic spectrum disorders. This is the highest quality and largest
study done to date to address the question of this
association. Madsen et al used national databases to study
the entire Danish population of children born in an 8 year
period. No evidence existed for an association between
MMR vaccination and autistic spectrum disorders. The
strength of the evidence for the lack of association can be
seen in the narrow confidence intervals shown in the study.
Physicians who counsel parents and guardians about the
MMR vaccine can use the results of this study to further
strengthen the argument for the safety of the MMR vaccine.
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