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MEASLES-MUMPS-RUBELLA (MMR) VACCINE - BENEFITS AND RISKS
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Introduction

The aim of this paper is to provide a concise, evidence-based mini re-
view of the benefits and risks of the Measles-Mumps-Rubella (MMR)
vaccine. Measles, mumps and rubella are highly contagious diseases
that can cause serious illness, disability and death. Wakefield’s fraud-
ulent research, published in 1999, was retracted shortly after being
published, but continues to fuel public distrust towards vaccination.
A Cochrane systematic review, published in 2012, denied any causal
relationship between MMR and autism, asthma, leukaemia, hay fe-
ver, Type 1 diabetes, gait disturbance, Crohn’s disease, demyelinating
diseases, bacterial or viral infections. The serious side effects of MMR
are extremely rare (less than 1 in million doses) and it is hard to dis-
tinguish if they are caused by the vaccination. The refusal of some par-
ents to have their children vaccinated has resulted in major outbreaks
of once forgotten diseases, such as whooping cough and measles. An
unvaccinated child poses a threat not only to his/her own health but
also to public health. There is an abundant body of strong evidence
that the risks from side effects are negligible compared to the benefits
of being vaccinated. Falsified research, although widely debunked, has
resulted in unsubstantiated claims; and the global anti-vaccination
paranoia has done much harm worldwide. Conclusion — It is essential
to restore confidence by explaining and disseminating scientific evi-
dence on both the benefits and risks of the MMR vaccine, primarily to
physicians who distribute vaccines, as well as to the parents of children
who are to be immunized.

eradicated due to efficacious immunization

(in the United States for example) (4).
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If you were a baby born in the United States
in 1900, you would stand 1:10 chance of
dying before your first birthday (1), often
due to infectious diseases. Meanwhile, the
chances of dying at such a young age have
decreased to 3:500 (2), and the expected life
span has increased by 30 years of which 25
years may be attributed to advances in health
care, immunization being a primary factor
(3). Some diseases, such as polio, have been

Ironically, vaccines have become the vic-
tim of their own success, since eradication
of these diseases has diminished the public’s
memory of them, which prevents the general
public from understanding the burden of
what were once fatal diseases. A major myth
arose in 1998 when Andrew Wakefield pub-
lished a study in The Lancet linking the Mea-
sles-Mumps-Rubella vaccine with autism.
Proven to be fabricated, it was retracted (5,
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6), but it still continues to cause damage to
public health, since one quarter of American
parents believe that vaccines cause autism (7).
The activities of the anti-vaccination move-
ment have resulted in several outbreaks of
otherwise forgotten diseases, such as measles
(8, 9), mumps (10) and whooping cough,
leading to the worst epidemics of whooping
cough in the last 70 years (11-14).

The efficacy and characteristics of MMR

MMR consists of three attenuated viruses,
combined together in order to minimize the
trauma of receiving the vaccine. It is at least
95% effective in the prevention of clinically
evident measles and 92% effective in the pre-
vention of secondary spread in the household
(15). Children should receive 2 doses: the
first dose at the age of 12-15 months, and
the second dose at preschool age (16). The
second dose is given in order to actively im-
munize 2-5% of people who do not develop
immunity after the first dose; the second dose
could be given earlier, at least 28 days after
the first dose (16). The benefits in prevent-
ing illness, disability and death have been
well documented; the measles component
prevented 52 million cases, 5,200 deaths and
17,400 cases of mental retardation in the first
20 years of usage, in the USA alone (17).

The risks of vaccination — the side effects of
the vaccines

There is practically no drug without side ef-
fects (18). Mild side effects of MMR vaccine
include: fever (up to 1 person out of 6), mild
rash (1 person out of 20), swelling of the
glands in the cheeks or neck (1 person out
of 75); moderate side effects include: febrile
seizures (1 out of 3,000 doses), temporary ar-
thritis — mostly in teenage or adult women
(1 out of 4), temporary thrombocytopenia (1
out of 30,000 doses) (16). Serious side effects
of MMR vaccine are extremely rare: serious
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allergic reactions (less than 1 in a million
doses) and others are so rare that it is hard
to distinguish if they are caused by the vac-
cination (deafness, long-term seizures, coma,
lowered consciousness, permanent brain
damage) (106).

Immediately after Wakefield’s fraudu-
lent study, another study was published in
The Lancet in 1999 (19) totally denying any
causal connection between MMR and au-
tism: it described the steady increase in di-
agnosed cases of autism, which showed no
peaks after the introduction of MMR. The
most powerful evidence of all is found in sys-
tematic reviews (20). The Cochrane review is
a more complete report than others (21, 22).
The Cochrane systematic review, published
in 2012, found that exposure to the MMR
vaccine “was unlikely to be associated with
autism, asthma, leukaemia, hay fever, Type
1 diabetes, gait disturbance, Crohn’s disease,
demyelinating diseases, bacterial or viral in-
fections” (15). It presented a huge amount
of evidence: 5 randomised controlled trials
(RCTs), 1 controlled clinical trial (CCT),
27 cohort studies, 17 case-control studies,
5 time-series trials, 1 case cross-over trial, 2
ecological studies, 6 self-controlled case series
studies, involving in all about 14,700,000
children (15). Another systematic review in
2014 (23) found strong evidence that the
MMR vaccine is not associated with autism.

The risks of not being vaccinated

All three diseases have no specific treatment
and can have serious complications (24).
Measles continues to be one of the leading
causes of death among young children (25),
since it is a highly contagious disease; the vi-
rus can survive in the air and infected surfac-
es for up to 2 hours, which means that it can
be widely spread without direct contact (26).
It is estimated that immunization prevented
more than 20 million deaths in children dur-
ing the 2000-2015 period, which makes this
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vaccine one of the most efficient health care
interventions (25). An unvaccinated child is
not only at risk of catching the disease; the
more unvaccinated children there are, the
weaker the herd immunity, and the greater
the risks of contracting the disease and devel-
oping complications.

Conclusion

MMR is a safe, effective and inexpensive
prevention mechanism for 3 viral diseases,
measles being the most contagious and car-
rying the worst global burden and risks of
complications. The benefits of being vacci-
nated are enormous and serious side effects
are extremely rare. Parents trust their child’s
doctor more than government officials, fam-
ily members, or celebrities, as the best source
of information on vaccine safety (26, 27) and
it is therefore crucial that practising physi-
cians inform parents about the facts and dis-
pel myths.
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