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Parental confidence in measles, mumps
and rubella vaccine: evidence from vaccine
coverage and attitudinal surveys
Mary E Ramsay, J Yarwood, D Lewis, H Campbell and J M White

Introduction

THE last measles epidemic in England and Wales
occurred in 1988 and involved over 80 000 cases of

measles and 13 deaths. In October that year, combined
measles, mumps and rubella (MMR) vaccine was intro-
duced routinely for all children aged between 12 and 15
months of age. The combined vaccine was preferred by par-
ents1 and greeted with general acclaim in the mass media.

Less than ten years later, newspapers featured headlines
such as ‘Ban three-in-one jab’ (Daily Mail, 27 February 1998).
This publicity was stimulated by the publications of a single
research group that suggested a possible link between
measles, measles vaccine, and inflammatory bowel disease;
and between MMR and autism.2,3 Despite the lack of interna-
tional support4-6 and good scientific evidence against such
an association,7-10 stories have continued to appear in the
mass media that portray apparent widespread concern and
confusion among both parents and the health professionals.
These stories were reminiscent of the experience with per-
tussis vaccine in the mid-1970s, which led to a dramatic fall
in vaccine coverage and a consequent resurgence of whoop-
ing cough, with associated morbidity and mortality.11

In England, data on vaccine coverage have been collated
quarterly by the Public Health Laboratory Service (PHLS)
since 1987. Since 1991, regular surveys of parental knowl-
edge and attitudes to all childhood vaccinations have been
conducted by Health Promotion England (HPE,
Immunisation Information from April 2002). This paper
describes trends in these complementary data sources from
1995 and provides evidence of the impact of recent adverse
publicity on parental confidence in MMR vaccine.

Methods
Survey of attitudes
Cross-sectional surveys of attitudes towards childhood
immunisations have been conducted every six months since
1991. For each survey, face-to-face interviews are conduct-
ed at home with a nationally representative sample of moth-
ers of children aged under three years. Since March 1997
the research sample size has been 1000; double that in pre-
vious surveys. Random location sampling — a tightly con-
trolled form of quota sampling — is used.12 Interviewers
approach consecutive households in 132 randomly selected
enumeration districts, each constituting around 150 house-
holds, until the full quota of mothers is obtained. This tech-
nique ensures a representative sample in terms of geo-
graphic and socioeconomic factors. As eligible mothers
make up only approximately 6% of the total population and
the number of eligible mothers in each enumeration district
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SUMMARY
Background: The measles, mumps and rubella (MMR) vaccine
has been the focus of considerable adverse publicity in recent
years.
Aim: To describe recent trends in parental attitudes to, and cov-
erage of, MMR vaccine.
Design of study: Routine surveillance of vaccine coverage and
cross-sectional surveys of parental attitudes.
Setting: All health authorities in England (vaccine coverage)
and 132 enumeration districts in England (attitude survey).
Method: Quarterly MMR vaccine coverage for all resident chil-
dren in England at two years of age was requested from comput-
erised child health information systems. Data was also obtained
from 26 English health authorities/trusts on MMR coverage at
16 months of age. The proportion of mothers who believed that
MMR vaccine was safe or carried only a slight risk, and the pro-
portion who intended to fully vaccinate any future children, was
obtained from biannual interviews with a nationally representa-
tive sample of over 1000 mothers of children under three years
of age.
Results: Vaccine coverage at two years of age fell 8.6% (95%
confidence interval [CI] = 8.4 to 8.8) between April and June
1995 and between April and June 2001. In September 2001,
67% of mothers reported that the MMR vaccine was safe or car-
ried only a slight risk and 92% of mothers agreed with the state-
ment: ‘If I had another child in the future I would have them fully
immunised against all childhood diseases’.
Conclusions: Despite considerable adverse publicity, the fall in
MMR coverage has been relatively small, mothers’ attitudes to
MMR remain positive, and most continue to seek advice on
immunisation from health professionals. As the vast majority of
mothers are willing to have future children fully immunised, we
believe that health professionals should be able to use the avail-
able scientific evidence to help to maintain MMR coverage.
Keywords: immunisation; measles, mumps and rubella vaccine;
vaccine coverage; parental attitudes.



is not known, it is not possible to estimate response rates.
The quantitative questionnaire deals with all aspects of the

immunisation process. It concentrates on mothers’ aware-
ness and knowledge of vaccinations, their attitudes towards
the safety of immunisations, their visits to health profession-
als, and awareness and attitudes towards relevant advertis-
ing. Mothers are asked to assess the safety of immunisa-
tions, including MMR, by rating them as ‘completely safe’,
‘slight risk’, ‘moderate risk’ or ‘high risk’. The demographic
profile of the sample (in terms of age, socioeconomic grade
of the chief income earner in the household, and geograph-
ical location) is also collected. Data are weighted using
these characteristics, according to the National Readership
Survey (NRS Ltd, data for the period January to December
1998, www.nrs.co.uk).

Vaccine coverage
PHLS Communicable Disease Surveillance Centre requests
data from computerised child health information systems
each quarter, for children resident in English health authori-
ties. The data requested include the number of children who
reached their second birthday during the evaluation quarter,
and the number of these children who received one dose of
MMR before their second birthday.13

The MMR vaccine is scheduled to be administered
between 12 and 15 months of age. Coverage by the second
birthday is therefore not available until almost one year after
children in each cohort become eligible to receive MMR.
Concern about falling MMR coverage therefore led to sur-
veillance of MMR coverage being initiated at an earlier age.
Since 1998, sentinel surveillance at both 16 and 24 months
of age has been conducted in 26 English health authori-
ties/trusts using the National Child Health System comput-
er.14 These health authorities represent around 12% of the
English population and include both urban and rural health
authorities in five regions. Data are generated on the vacci-
nation status of children aged 16 months and 24 months at
the beginning of April, August, and December 1998 (i.e. chil-
dren born in November and March 1996, March and July
1996, and November 1996 and March 1997, respectively,
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HOW THIS FITS IN

What do we know?
MMR vaccine has been the focus of 
considerable adverse publicity in recent 
years. England has unique access to two complementary
routine data sources on vaccine coverage and parental
attitudes towards immunisation. 

What does this paper add?
The attitudinal surveys show that most mothers seek
advice from health professionals before having their children
immunised. Trends in the two data sources from 1995 provide
evidence that, while there has been an increase in mothers’
concerns about the safety of MMR vaccine, 92% of mothers
still intend to fully immunise any future child. This is reflected
in the relatively small and contained fall in MMR vaccine
coverage to date.
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who became eligible for MMR vaccine around one year
later). The data request was repeated in April, August, and
December of each subsequent year for children of the same
age until the year 2000. Retrospective data from 1993 to
1997 were also generated by interrogating the participating
child health computers, to obtain the vaccination status for
cohorts of the same age on the equivalent dates. Data were
requested quarterly in March, June, September, and
December from 2001 onwards.

Results
MMR attitudes and knowledge
In September and October 2001, 1013 interviews were con-
ducted across 132 sampling areas in England. Overall
awareness of MMR, after prompting with a list of vaccines,
was extremely high at 96%. Eighty-six per cent of mothers
were aware of MMR without prompting. This level of sponta-
neous awareness had risen significantly from around 60% in
1995 (P<0.01).

Seventy-four per cent of mothers reported seeking advice
from health professionals before having their children immu-
nised. Of these mothers, 91% reported being told about the
benefits, and 75% about the side effects, of immunisation.

Perceived safety of MMR has been declining since 1995
and a higher proportion of mothers are now more con-
cerned about the safety of MMR vaccine than whooping
cough vaccine (Figure 1). Between February 1998 (the peak
of negative publicity that accompanied publication of a
Lancet article2) and October 2000, some recovery was
observed. In January 2001, a further publication, suggesting
that the side effects of MMR vaccine had been insufficiently
studied,15 received widespread media attention. Perceived
safety of MMR vaccine fell to 64% in March 2001, but this fall
was again followed by some recovery in confidence later
that year. Mothers from higher socioeconomic grades were
less likely to agree that MMR was safe. In

September/October 2001, of the 387 mothers from ABC1
families, 58% thought that MMR was safe or carried only a
slight risk, compared with 73% of the 626 mothers from
C2DE families (P<0.001) Despite the increase in mothers’
concerns about the safety of MMR, the vast majority of moth-
ers intended to fully immunise another child in the future. In
September/October 2001, 92% of mothers agreed that they
would allow another child in the future to be fully immunised
against all childhood diseases. Only 60 (6%) said they would
refuse to have a future child immunised with MMR; 48 (80%)
of these reported having refused MMR for a child in the past. 

Vaccine coverage
In the period from April to June 1995, MMR coverage by the
second birthday was 92.2% in England, ranging from 87.2%
to 95.1% in each region. By 2001, from April to June the cov-
erage was 83.6%, ranging from 72.3% to 88.2% in each
region. MMR coverage started to decline in late 1997, sta-
bilised during 1999 and 2000, but declined again during
early 2001. Comparing coverage from April to June of 2001
with that in the same period of 1995, the overall size of
decline has been 8.6 percentage points (95% CI = 8.4 to
8.8) and there were significant differences in the decline by
region (P<0.001). The largest decline was in the London
region, where coverage fell almost 15 percentage points.
Decline was also more than nine percentage points in the
South East and South West regions. The smallest fall (4.2
percentage points) was in Trent, although coverage in Trent
has been less consistent, owing to intermittent data collec-
tion problems in two health authorities.

Comparison of the coverage at 16 months of age and the
HPE tracking data show similar trends over time (Figure 2).
Both sources suggest a decline in parental confidence since
late 1997, which recovered slightly between mid-1998 and
late 1999, but has then declined again.

Sentinel surveillance of MMR coverage at 16 months of
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Figure 1. MMR and pertussis vaccines — percentage of mothers who believe each vaccine is safe or carries only a slight risk.



age has predicted changes in coverage in the same health
authorities at 24 months. For children born since July 1997,
coverage at 24 months in the 26 sentinel health authorities
has been between 0.9 to 3.5 percentage points higher than
the national coverage for children born in the equivalent
quarter. Sentinel surveillance at 16 months can therefore be
used to detect trends in national MMR coverage at an earli-
er stage. In the latest cohort (children born in January 2000),
vaccination coverage at 16 months fell from the previous
cohort, suggesting that national coverage at 24 months will
be stable in the short term.

Discussion
This paper describes the impact of adverse publicity on the
MMR vaccination programme over the past three years. Our
ability to describe this impact depends upon the availability
of high quality, timely data on both vaccine coverage and on
parental attitudes to vaccination. We believe that England is
the only country with access to these two complementary
routine data sources and that this has allowed us to detect
and respond to problems at an early stage. We also believe
that this prompt response has helped to limit the magnitude
of damage to the programme.

Both datasets show that there has been a fall in parental
acceptability of MMR vaccine. Overall, the magnitude of the
decline is small and has been contained in the face of con-
tinued adverse publicity. This contrasts sharply with the
experience with safety concerns about pertussis vaccine
that occurred in the 1970s. At that time, coverage of pertus-
sis vaccine fell from over 80% to 30% and recovery took
more than a decade.11 The impact of adverse publicity on
pertussis vaccination rates was greatest in the upper social
classes,16 and the decline in the acceptability of MMR
appears to also be greater in parents from higher socioeco-
nomic grades.

Coverage is measured by using computerised records of

vaccination status for all resident children in each health
authority in England. It is likely to be a minimum estimate, as
vaccination details may not be returned or may be returned
late for children immunised outside of the scheduled
appointment or in other settings, such as private practice.17

Despite this, trends in measured coverage are valid and the
detection of a decline in MMR coverage, while coverage of
other antigens has been maintained,18 is likely to be a real
effect.

The attitudinal survey is based upon a representative but
non-random sample of mothers. Mothers are made aware
that the survey concerns health issues of relevance to young
children, but are not aware that the survey relates to immuni-
sation before they are asked to participate. However, details
of non-responders are not collected and we are therefore
unable to assess the effect that any refusals or non-contacts
may have on the survey findings. We believe that, because
the sample for the survey is designed to be representative of
the target group, the results should accurately reflect moth-
ers’ attitudes and opinions towards childhood immunisation.
Although the trends in attitudes are consistent with the cov-
erage measurements, parental attitudes may not translate
into actual behaviour with an individual child. However, a high
proportion of parents who said they would refuse MMR in the
future reported having refused MMR in the past, suggesting
that attitudes and behaviour are related.

We believe that the extent of media interest in the poten-
tial side effects of MMR has been disproportionate to the
weight of negative evidence. In addition, sufficient weight
has not been given to the positive evidence that allows
redress of the balance in favour of MMR.19 Each fall in cov-
erage and acceptability has been relatively small and there
appears to be some signs of recovery after each decline.
This recovery may be owing to local action by health author-
ities,20 GPs,21 and other health professionals, supported by
the prompt national dissemination of information and
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resources.22-24 Although media interest tends to be transient,
the potential public health implications can be long term.
Coverage data at five years of age suggests that over 90%
of children entering school have received MMR vaccine.18

Even in the absence of parental concerns, maintaining high
vaccination coverage is a challenge, particularly in highly
mobile inner-city populations.1 A further drop in coverage
owing to unfounded safety concerns, will leave a substantial
number of children unprotected against measles. Unless
efforts to recall these children at a later stage are made,
exposure to measles is likely to occur at school or when trav-
elling to a country where measles remains common.
Measles is commonly imported from neighbouring coun-
tries, and recent experience in Ireland25 and The
Netherlands26 reminds us that measles is a severe infection
that can kill — even in developed countries. A fall in MMR
coverage may also contribute to a resurgence in rubella and
mumps. Such resurgences are likely to involve adults who
are too old to have been offered MMR vaccination, who may
be more at risk of the severe complications of mumps or of
acquiring rubella during pregnancy. The devastating conse-
quences of low coverage in a country where a universal
rubella immunisation strategy has been adopted have been
recently demonstrated in Greece, where 25 cases of con-
genital rubella were confirmed.27

Our data demonstrate that media reports of widespread
public refusal to accept MMR are wrong. Most mothers con-
tinue to seek advice from health professionals and the vast
majority will go on to have their child immunised with MMR. A
small number of mothers, some of whom may have previous-
ly refused MMR, will refuse the vaccine, but the survey sug-
gests that most parents’ concerns should be allayed by a well-
informed health professional. General practitioners, practice
nurses, and health visitors are the key professionals in the pro-
vision of advice on immunisation. A good understanding of the
scientific basis for vaccine policy is likely to lead to stronger
recommendations to vaccinate.20 The mass media impacts on
both the public and health professionals, but these profes-
sionals have a responsibility to return to the overwhelming
weight of scientific evidence to support their own practice.24

The United Kingdom has achieved good control of
measles, mumps, and rubella. This level of control has been
facilitated by a population that is broadly supportive of
immunisation, and reflects the strengthened co-ordination of
local immunisation services introduced after the tragic expe-
rience with whooping cough. However, there is no room for
complacency as the potential for epidemics exists with cur-
rent levels of coverage. Efforts should be made to try and
identify children who were not vaccinated at two years of
age, and to ensure that they are offered MMR vaccine before
starting school. A recent survey suggests that most parents
would welcome more open discussion with health profes-
sionals.28 To support this discussion, national resources now
include three detailed fact sheets on MMR, a new parental
leaflet, and information videos (see www.mmrthefacts.nhs.
uk). Central support for training of health professionals has
also been provided. The UK has all the mechanisms in place
to monitor and respond to public and professional concerns
rapidly. The importance of this continued surveillance must
not be underestimated.
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