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PREFACE 

The development of uaccines to prevent infectious diseases is a 
cornerstone in the history of preventive medicine. 

As n ew vaccines beca~e available, they were introduced into the 
many c ountries aroun d the world at differing times a nd in various 
ways. Some countries sought eradication of the relevant disease, 
other s merely sought its control. 

Measles vaccines were developed over 20 y ear s ago. The vaccine 
is now in common use on most p ar ts of the planet. Some areas 
have been made virtually measles-free over the last decade. 
Although measles vaccine has been available (at a price) in this 
country since 1969, lit tle u se has been made of it until 
recently. A measles epi demi c swept Ireland from coast to coast 
in the winter of 1984-85. 

A Measles Eradication Programme for Ireland free of charge, had 
b een planned to begin in October of 1985. Parental appreciation 
of the risks of natural infection versus the value a nd safet y of 
the vacci ne play a cruc ial rol e in determining the success of 
such voluntary vaccination programmes. Therefor e, the author 
decided to determine an answer to the ques tion "measles or its 
vaccine - the parents choiceu prior to October 1985, as the 
info rmat ion gleaned would be of practical value in guiding the 
strategy of eradication of the disease from our shores. 
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INTRODUCTION 

Measles should no lo nger be an i nev itable and sometimes fatal 
infection of childhood. The a dv ent of a ~afe and effective 
measles vacc ine has led to its routine use in most parts of the 
world for over a decade. Ma ny co untries, for example, the United 
States of Amer ica, have virtually eradicated measles from the ir 
populations. Other countries howe v e r, have yet to generate 
sufficien t l y high uptake of the vaccine to ensure erad ication. 

Parental att itudes to measles and its vaccine have been found to 
be an e s sen tial factor in det e rmining the outcome of these 
c a mpaigns. 

In the Republi c of !rel andJ a National Measles Eradication 
Programme was planned for t he Autumn of 1985 with the objective 
of eliminating the wild meas les virus from our young population. 
The success or otherwise of the campaign would be influenced by 
the public;s perception of measles in relat ion to the value and 
risks of the vaccine . 

The need to develop an effec tive health education campaign was 
ess ential if measles eradication was to be a c complished. The 
purpose of this s tudy was to document the baseline knowledge and 
attitudes of Irish parents to measles and the meas les vaccine 
prior to the launc h of a major health education campaign. 

The study h ad the following specific objecti ves ·-

1. To determine parental apprec iation of the true hazards of 
Nnat ur al • measles . 

2. To determin e the awareness of parents of the existence, 
safe ty a nd protective value of measles vaccinat i on. 

3. To determine parental intentions for vaccinating their non
immune children against measles. 

The above objectives were determined for a representative 
of the relevant population by means of a questionnaire 
carried ou t in t he Coornbe Lying- In Hospital in Dublin, 
August 1985. 

sample 
survey 
during 

The practical implications of the study findings in designing an 
effective health e ducation campaign crucial to the success of the 
er a dicatio n progr a mme a re given careful scrutiny. 
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SU!'1MARY 

Mankind has always tended to vie~r-• an infectious disease with a 
certain degree of fear. The greater the degree of fear, the more 
the i ngenu i t~1 of the human race t e nds to focus on thE' problem in 
order to discovey a potential solution. At the beginning of this 
century, measles was a worldwide scourge. Today 1 in de\iEdoped 
countries measles tends not to be vie~.Jed as a major threat to 
health, whereas in developing countries the disease is still 
recognised as a deadly infection. Highly effective and safe 
meas les vaccines have been in worldwide use for over 20 years and 
the ultimate goal is worldwide eradi cation of the disease. 

In 1985 the Republic of Ireland planned to join i n the abo ve 
e ndeavour by ridding her young population of the disease through 
a National Measles Eradication Programme. This report reviews 
the hazards of measles infection and the value of measles 
vaccine, together with the vaccination strategies adopted by 
other countries and their vari ed s uccesses. Highly informed and 
motivated professionals and public are found to be key f actors in 
successful vaccination campaigns. 

The objectives of this study were to determine the degree to 
which Irish parents were aware of the risks of measles and the 
value of measles vaccination so a s to provide a foundation on 
which future health educat ion could be based and subsequently 
evaluated. 

In August 1985, two months prior to the National Progr amrrte, the 
author carried out a structured inten.liewer--adrninistered 
questionnaire on a presenting sample of 160 subjec ts in the post
natal wards of a major Dublin maternity hospital. 69% of the 
subjects had previous children and 50% of subjects had experience 
of measles in their own famili es. Only 10% of subjects with 
children had previously availed of the vaccine with only 6.4U of 
all children having been vaccinated. 69% of all subjects 233 
c hildren were said to have had meas lesJ of whom 26% were not seen 
by a physician at the time. Measles had a complication rate of 
13.7% and a hospitalisation rate of 3.7%. 56% of subjects did 
not routinely retain documentation of their childrens; 
vaccinations. 60~ of subjects viewed measles as potentially 
serious and subjects in the older age groups, with previous 
children and belonging to the higher social classes viewed 
measles as more hazardous than their counterparts. Only 5~/. 

knew that a measles vacc:ine existed~ of I,.Jhom a minot·i ty were 
aware of its safety and value. 
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SUi11'-iARY 

As regards the subjects' inten tions of vaccinating their recently 
delivered children , 42% opted for the vaccine, 11% preferred the 
natural infection and 4~.4 would need further information, 
particula~ ly d ata on vaccine safety and efficacy, before making 
s uch a decision~ 62% of subjects would prefer vaccination by 
their own doctor rather than at a clinic . Subjects/ knowledge on 
the signs and complication s of measles was highly correlated with 
age, parity and personal experience of the disease . Only 41% of 
s ubjects were awar e measles could ~ead to hospitalisation and 
only 16% were aware that mental retar'dation could result from the 
disease, 90% of subject s did not consider measles potential ly 
fatal. Approximately 80% of subiects would welcome compulsory 
measles vacci nation as a requi rement f ol· school en t ry. 

Clearly, 
country, 
vaccine 
mothers 
a nd b}' 
choose 
natural 

so that measles eradication can be accomplished in this 
health education must succeed in placing measles and its 
in perspecti v e for parents, particularly the younger 

without any personal experience of children with measles$ 
so doing, to 9enerate sufficient motivation for them to 
vaccination in preference to imrnuni ty derived ft·om the 
disease. 
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CHAPTER 1 

Ll TER.ATURE REVl El--! 

The wild measles virus (rubeola) has inflicted itself upon 
mankind probably since the dawn of time. Technically advanced 
countries tend to view measles as a rather trivial infection and 
underes timate the very real risks involved. Safe vaccines to 
prevent the infection often remain untouched in their packets. 
In developing countries ~ measles is seen as a scourge where 
almost 1.5 million children are killed by it annu al l y, yet their 
parents (or country) can not always affard the cost Of 
vaccination . Worldwide, v.lith each passing minute~ measles kills 
three ch ildren and disables three more (1). Against this 
background measles and its vaccine are reviewed. 

MEASLES - ITS MEDICAL IMPORTANCE 

Measles spreads by droplet or airborne droplet nuclei from 4 days 
before until 5 days after the appearance of the rash and invades 
through the respiratory tract. It is one of the most readily 
transmitted of all infect ious diseases (2). In areas where 
measles is endemic, outbreaks generally occur ever y two to three 
years as the proportion of susceptible ch ildren reaches some 40~ 
and conti nue until half this group becomes infected. In endemic 
areas at any one time 90% of the total popu lation have developed 
immunity, with the susceptible pool consisting largely of 
children aged less than 10 years. At least 90% of children aged 
over 10 year s and 99% of young adults aged over 20 years have 
naturaily acquired immuni ty (3). In virgin soil populations 
measles spreads like v,tildfi re, with an att ack r ate of 99.9% (4). 
Ful·thermore, neonates in such population!:. lack any immunity to 
measles as they cannot acquir e ma ternal antibodies. 

Fortunately, measles infection is generally easily distinguished 
from other causes of exanthems. The so-called "Nine-Day 
Measles" is ~iagnosed clinically by a distinctive sequence of 
signs including the typical ras h, fever, coryza 1 red eyes and a 
(troublesome) cough. When Koplik's spots are noted, the 
diagnosis is watertight. It will be shown later (Chapter 3) that 
many parents are unaware of this spectrum of signs, do not 
necessarily call a doctor for advice~ a nd may consider a "rash" 
sufficient evidence for diagnosi ng measles. Subclinical primary 
infection may occur but is rar e (5). 

In temperate climatess measles epidemics generally occur during 
the winter months. In the winter of 1984/85 t he most recent 
ep i derni c of measles s r..Jep t across this country. In tropical and 
subtropical countries, a strict seasonal cycle is not so 
apparent, but often epidemics occur during the dry season ~hen 

large populations are OD the mov e . 

In the developed worlds measles most commonly occurs in pre
school children. In developing countries infection tends to 
occur at a younger age, usually between 4 months and two. years. 
It is presumed that better liv ing conditions impede the otherwise 
rapid spread of the virus. 
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CHAPTER 1 

In countries where measles vaccina tion is widely practisedJ the 
epidemiology of measles has been markedly altered. In the USA 
for exarnp le, age-specific attack r ates have shifted : outbreaks 
now occur frequently in teenagers and young adults, with sporadic 
cases in infants and chi ldren (6) . 

An infant whose mothe r had measles receives t ransplacental 
passive immunity lasting at least four months and g enerally for 
most of the first year 6f life, and occasionally for longer. 
Thereafter, susceptibility is high and one attack of measles 
confers lifelong immunity . Serological study reveals that so
called ~second attacks" usually stem from an originally 
inaccurate diagnosis~ especially in children in the first or 
second year of life (7). 

The myth that measles is a mild disease in which serious 
complicat ions are r are and almost never fatal in normal children 
and so vaccination is seen as unnecessary, is an educational 
problem that bedevils many measles eradication campaigns. 

Meas les usually run s a r.ben ignft course - unless complications 
ensue a nd the mortality rate in developed countries is low. 
However, the true morbidity and mortality of measles is often 
grossly underestima ted by parents a nd indeed by some health 
professionals. As found {n the present study (Chapter 3), 
pare nts are often totally unawar e of the very real risks of 
measles , and this dimension constitutes a major health educa tion 
challenge in generating high vaccine uptake levels. 

ln devel oping countries many factor s conspire to make measles 
infection a highly dangerous and lethal infection of childhood, 
compounded by massive resource and logistic hurdles in mounting 
effective ·vaccination campaigns. 

Children who contract measles at a very tender age. before the 
fir s t or second birthday, are at higher risk from measles than 
are older children (8). Clustering of measles cases in 
overcrowded conditions with intensive exposure to the surrounding 
cloud of airborne measles virus has been found to be a major 
determinant of the severity of the infection including fatality 
rates (9). Hence, family living al·rangernents and design of 
dwelling structures that are found today in developing countries 
and that to some extent applied to the industrial ised world prior 
to the turn of the century may have a decisive impact on 
morbidity and child mortality patterns. 

A c hild infected with the measles uirus produces a range of 
immunological responses. The effectiveness and nature of these 
responses may determine both the variety and severity of the 
immediate and delayed complication~- of measles. Usually, the 
virus is cleared quickly and completely from the host. 
Occasionally immunological "par al ysi s" may permit the virus to 
persist, or indeed to open the door for other viral and bacterial 
superinfection. Allergic responses or unchecked seeding of brain 
cells may manifest later as neurological damage. 
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CHAPT ER. 1 

Before intt·oducinq any• vaccination pr·ogrart.rne the benefits and 
side effects of vaccination have to be weighed against the 
frequency and the normal course of the disease. In the case of 
measles, which is familiar and conside1·ed benign by the 
population, and a doctor is not necessarily called to the 
bedside, scrutiny of t he outcome of cases either admitted to 
hospital. or seen and perhaps notified by a doctor may produce a 
distorted profile of the disease .. The dimensions of the nmeasles 
i ceburg'' .are revealed in a p opul <:>t ion based sample study carried 
out in 1974 in Denmark pr i or to the widespread use of measles 
vaccine ( 10) . 

In this Danish study, it was found that measles ran an 
uncomplicated course in 82% of cases while 18% of children had 
one or more complicat ions. Most frequen t were otitis media (9%), 
respiratory infection (7%), infections of the throat, eye) mouth 
and sinus(~~). 1% of cases were hospitalised and 60% were seen 
by a physician. 

The measles encephalitis rate is estimated to be 1 per 1000 
cases a nd perhaps is 3.5 times more frequent in young adults 
(11). Many varieties of encephalit is exist, with unpr edic table 
outcomes. Approximately 60% of patients recover, 30% develop 
serious bt-ain damage and the remainder die. Children on 
immunosuppressive therap y run the risk of developing 
immunosuppressive measles encephalo pathy one to six months after 
infection, with severe neurological damage and an unlikely chance 
of recovery (12). 

Infective darn age to the absorptive su 1· face of the bowel leads to 
diarrhoea and the loss of prot e in together with lactulose 
intolerance. In children with a precarious nutritional sta t us 
(often seen in developing countries) this sets the stage for 
f !or id pr·o tei n-enel·gy-malnu t ri t ion ( PEM) ( 13) . Other 
complications, rarely seen in industrialised countries include, 
stomati tis, gingivostomatitis, oral and disseminated herpes, 
c hancrum oris or noma, oral stenosis, bacterial conjunctivitis 
and ulceration, scarring and blindness from corneal opacity and 
sometimes perf oration and v isual impairment . Indeed measles is 
the single greatest cause of blindness i n many developing 
countries (14), where striking weight loss is also a common 
outcome. 

Other complications include pneurf1o t horax, subcutaneous emphysema, 
reactivation of tuberculosis or l atent mycobacterial infection, 
candidiasiss possible abortion or prematurity if infection occurs 
during pregnancy and t hrombocytopenic purpura, at times wi th 
sever e haerrtorrhage. late complications, manifesting months to 
years after infection, include bronchiectasis (15) and certain 
varieties of neurological pathology (16). The most distressing 
c omplication of subacute sclerosing panencephalitis (SSPE) 
usually appears insidiously about eight years after the original 
infection. Such children generally have had mild measles in the 
first year or two of life ( 17). It has been suggested that a n 
imperfec t i mmune respo nse permitts the brain to become seeded 
with the virus, which remains lat en t until triggered to replicate 
and spreads unchecked from brain c e ll to brain cell (16) . 
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CHAPTER 1 

The resulting loss of cerebral function leads to inexorable 
clinical manifestations over months and years, almost always 
ending fatally. Its incidence is approximately 1/l JOOO,OOO total 
population per year. Previously loosely termed a nsleeping 
illness", this coma inducing condition has been attributed to 
measles only in relatively recent times. In 1933, histology 
suggested a viral etiology. The measles antigen was first found 
in 1967, and serum and CSF antibody were detected in the same 
year . A relatively insensitive specific measles antibody was 
identified in 1971, and in 1983, a specific and sensitive 
antibody was isolated which reliably reveals active viral 
r e plication in the brains of SSPE victims (18). 

In summal·y~ measles carries at least a 1 in 15 ri s k of a 
potentially serious complication (19), 1 in 1000 ri s k of 
encephalitis with an outcome of brain damage in 30% and death in 
10~ of such cases, and an overall 1 in 10000 risk of mortality 
(generaily due to pneumonia or encephalitis). In developing 
countries, the mortality rate can be 10% or higher ( 13). 

Finally, it is 
deadly menace, 
areas where the 
it is too late), 

ironic that where measles is recognised as a 
its vaccine is difficult to obtain, whereas in 
infection i~ considered innocuous ( usually until 
stocks of vaccine often lie unused. 

MEASLES VACCINE - ITS MEDICAL VALUE 

Vaccination is one of the most powerful and cost-effective 
weapo ns in the impressive armoury of modern medicine. 
Unfortunately, an almost unshakable mythology has sprung up that 
seriously blunts the potential value of many excellent vaccines. 
The measles vaccine has suffered this fate to a certa i n extent. 
In some ancient cultures , measles is believed to be god-given and 
scientific tampering is forbidden. In other areas children with 
severe measles are ne ither undressed, washed or given life saving 
fluids- instead the gods are appeased with good food and drink. 

Howe ver, in so- called •developed• countries, superstitions 
(rooted in ignorance) with the grip of black magic often 
influence the decision whether or not children are given the 
measles vaccine. For example, children t"'i th snuffles or eczema 
are sometimes turned away perhaps never to reappear again for 
the vaccine. Parents may decide not to bring their child for the 
vaccine, so as the child can get natural measles and be spared 
brain damage and other nasty vaccine side effects. 

Measles vaccines were developed to. conquer the mortality .and 
morbidity wrought by the wild virus. The ultimate goal is global 
eradication of the disease~ with the immediate objective of 
obtaining very high uptake of the vaccine as rapidly as possible. 
Unfortunately, even this latter aim often proves elusive. 

Fcillowing the isolation of the wild measles virus in 1954, the 
first measles vaccine was licensed in 1963. Some early vaccines 
contained the killed virus. Repeated injections were given, but 
were found to produce only transient protection. 

9 



CHAPTER 1 

Later exposure to the wild virus resulted in an unusual hyper 
sensitive reiponse referred to as the Atypical Measles Syndrome 
CAMS) c haracterised by a peripheral rash and striking pulmonary 
manifestations (20,21). Live vaccines were also introduced at 
this time and due to their superior properties, replaced the 
killed vaccines by 1967. Fer a time~ killed and live vacc ines 
were given in tandem. 

The first live vaccine consisted of an attenuated Edmonston B 
strain virus. This potent vaccine produced a brisk imm~nological 
response and immunoglobulin was recommended to be given 
simultaneously to minimise the systemic effects (22~23). In 1965 
a nd 1968 two further attenuated vaccines were developed ( Schwarz 
and Moraten strains r espectively), which were found to produce an 
adequate immunological response with minimal systemic upset (24) . 
Derivatives of these two strains are now in widespread use 
throughout the world, together with strai ns developed in Ja~~n, 
Albania and the USSR. 

Live measles vaccin e produces protection by repl ication in a 
s uscep tible host with production of measles antigen which induces 
an a ntibody response without the sequelae of the wild virus. 
Solid immunity is judged to exist in tt•.tO ways~ firstl)-• by 
appropriate seroconversion with sufficient antibody levels, and 
secondly by observing attack rates in vaccinated individuals 
exposed to the wild virus. The l atter e vidence is the ultimate 
epidemiological "proof of the pudding". Unfortunately, 
methodological issues cloak both techniques with some degree of 
uncertaint y (25,26). 

The timing of vaccination is a key issue. In essence, vaccination 
must be timed very carefully to avoid running the risk of 
maternal measles antibodies wiping out the attenuated virus 
completely or inducing a partial immunological response with the 
risk of little, if any 1 le<ng tenn imrnunity, and on the other hand 
to en~ur e that children are protected in time to abort infection 
by the wild virus. Unf or tun at el y, the time fr aroe between 
disappearance of maternal antibody and age of exposure is very 
short and difficult to pinpoint preci sely. Devising the optimum 
vacci nation schedule is difficult and numerous factor~ must be 
taken i nto account includ ing the local epidemiology of measles, 
local immunological response pat terns, o thet· vaccination 
timetables, local resources etc, and at the end of the day 
compromises have t~ be struck between what is ideal and what is 
practical (27,28). 

Originally measles vaccine was given at 9 months as at that time 
maternal antibodies were thoug~t not to persist in infants for 
many months. In 1965J detection of maternal measles antibodies 
suggested delaying vaccination until 12 months, whil e in 1976, 
comparative seroconversion studies indicated optimum antibody 
titres a t 15 months (29). Today, whether vaccination should be 
carried out at either 12 months or 15 months remains a vexed 
question fraught with conflicting evidence (30,31,27). 

10 
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CHAPTER 1 

However, out of the jungle of relevant data, measles vaccination 
appears to be at least 95% effective, provi ded propet· ca1·e is 
given to its storage and administration (32,33,34). 

The grea t majority of vaccinees appear to receive solid durable 
immunity for at least 15 years and perha ps for life (35J36). A 
small number may derive partial immunity and perhaps experience 
mild symptoms on exposure to the wild virus while occasionally 
exposure leads to classical symptoms where little or no antibody 
protection · was induced (34,37). Admini~-tt·atio n of inactivated 
attenuated virus may p·redi spose to develo pment of the At-1S . 
Evidence suggests that s uccessfully vaccinated children fail to 
transmit measles during an epidemic (38).an d so int e-rrupt the 
otherwise rap id spread of the infection. 

Vaccine failures are to be expected when insuffi ci ent care is 
taken of the rather delicate attenuated l ive virus vaccine. 
Breakage of the 2°C - 8°C cold chain (a major problem in tropical 
areas )~ . delays in administering reconstituted vacc in~s exposure 
of the vaccine to alcohol or light are factors which will 
inactivate the attenuated virus. In many countries, measles out
breaks have been reported in highly vacci nated populations. 
Explanations include the above factors, toge ther with vaccination 
with the killed vi rusJ use of immunoglobulin with the newer 
further a ttenuated v acci neJ and most frequently , vaccination at 
too young a n age (36, 39, 37,40,32,41,42) . 

IndeedJ whatever the res pect ive merits of vaccination at 12 or 15 
months, earlier vaccination appears to produce unpredictable 
immunity and should it fail to induce a solid immunological 
response, subsequent successful vaccination may prove impossible 
(43,44,31). However, once solid i~ounity is established, waning 
immunity has been rarel y found to explain vaccina t ion failures 
(45,39). Post exposure vaccination may abort natur a l measles 
(46), but in younger children short-term passive protection with 
immunoglobulin may pr ov e to be- a wiser choice (43). 

In developing countri es, the dilemma of decid ing optimum age for 
v accina tion i s even more intense. Epidemiologically, measles 
strikes at an earlier age and carries much higher morbidity and 
mortality rates. Fortunately, these children can be effectively 
vaccinated at a younger age, although the ~xplanation for this 
phenomenon remains unclear (28). Ori g inally many countries 
vaccinated at 6 months, but following World Health Organi sat ion 
recommendations, the vaccination age l..fas r .ai sed to 9 months with 
impressive results ( 47). 

Contraindications to vac cination are f~w and include the presence 
of impaired immunity (due to pathology or therapy), anaphylactic 
allergy to chicken protein, allergy to neomycin a nd active 
tuberculosis. Vaccination should be deferred in case of fever, 
if antibody containing products have been received within the 
previous 3 months and during pregnancy. Personal or family 
histories of epilepsy, debilitating disease, snuffles etc are not 
included as valid reasons for deferral (48). 
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CHAPTER 1 

Measles vaccine is safe, as can b~ seen from the following facts. 
The great majority of vaccinees experience no untoward effects, 
while 5-10% are said to develop "mini-measles • some 5-10 days 
later, it rar~ly interferes with the child's daily activities 
(48). Attenuated measles vil·us is not -tran smis--s- ible. The fear 
of "brain damage" from any vaccine is to the fore of many 
mothers' minds today - fortunately 1 neurological sequelae 
following measles vaccine are ex tl· emely remot e (less than one per 
mill ion) and indeed may reflect encephalitis due to the wild 
me~sles or other virus (11,49,50). Pyrexic fits without reported 
sequ~lae may accompany mi ni-measles in 1 case per 1 000~ but the 
alternative risk of measles convulsions is 10 times greater 
(51 ,52,53). Indeed, background i nfection may yet prove to 
account for many of these so-called "side effects". 

Should mc1dern technology provide an effec tive aerosolised measles 
vaccine which by-passes circulating maternal I gG antibody, 
vaccination at a very early age may circumvent man y of todays 
difficulties (54). In develop ing countri es with the twin 
problems of measles in \..•ery young children and constraints on 
earl y vaccination, such technological progress would be of 
outstanding value . 

Each measles "jab" r~presents at least one small fee, one less 
callo.u t and one more protec ted child i rr the family doctors 
practice. For the child it represents, at least, the avoidance 
of an unpleasant il lness and a few weeks lost at school and 
perhaps ho s pitalisation and the risk of permanent physical or 
mental handicap and i ndeed the chance o f a horrible death. 
Parents benefit from avoiding the incalculable anxiety and 
expense of illness in the household . Unfortunately , erddication 
of measlesJ far from what might be considered a s t raight forward 
matter, is proving to be most elu s iveJ with attitudes to measles 
and its vaccine a major barrier to success. 

MEASLES VACCINATION STRATEGIES 

At the turn of the century, smallpox still ravaged the planet. 
Now, thanks to a brilliant eradication campaign, even the memory 
of smallpox is beginning to fade. Parallel s between measles and 
s mallpox have been dr avm, for examp l~~ both produce di st i net i ve 
clinical features making recognition easyt neither have animal 
reservoirs or chronic carrier states, and both produce life long 
immun ity after exposure. Given todays resources and technology, 
measles might be con sidered an infectious disease tha t would be 
easy to banish from the world wi t h in a relatively short space of 
time. 

However, measles and small pox differ in many important ways (~5). 
Firstl y , measles is highly contagious leading to explosive 
outbreaks where 75% of susceptible household c o ntacts become 
infected on initial exposure, in contrast to smallpox wher e only 
30% of such contacts become infected. Therefore, to break 
measles transmis:.ion, it is considered that some 95% of 
susceptibles must be render ed imrnune by vaccinati on, compared to 
50% with smallpox. 
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CHAPTER 1 

Secondly, smallpox vaccination can be given at births with 
disease generally occurring at 4 to 5 years of age. Measles 
vaccination is effective at a much later ages yet measles occurs 
a~ an earlier age. Therefore, special permanent facilities must 
be in place for measles vaccination, whereas vaccination 
incorporated into delivery and related services~ or intermittent 
pulse vaccination s:n·ogrammes t..ae re adequate for smallpox 
eradication. Thirdly, sur ve illance of measles outbreaks must be 
highly developed to control spread rapidly, yet measles can be 
misdiagnosed and greatly under-reported. In contrast smallpox 
diagnosis was nearly always clear cut and control of outbreaks by 
"ringing" was less demanding and need not be executed so rapidy. 
Finally, establishing s mallpox immunity was easy by merely noting 
the presence or absence of the vaccination scar or pockmarks, 
whereas measles or its vaccine leave no permanent trace and so 
documentation of immunity is crucial for mon itoring vaccine 
uptake and in the execution of outbreak control. 

Measles eradication , far from being straightforward, is proving 
to be mo s t elusive. The ultimate goal of measles vaccination is 
eradicati on of the disease on a global scale, once and for ever. 
Unfortunately , many constraints impede a simultaneou s and co
ordinated effort on the part of all nations to bring this about 
quickly. At present, each country is Hdoing its own thing• as 
regards measles vaccination strategies. Although this approach 
dictates an ongoing effort and expense which can only cease once 
global elimination i s achieved, meas~es vaccination is clearly 
making the world a healthier place to live in, which, after all, 
is the essence of the co ncept (56). 

In terms of the. ideal strategy, the United States of ~merica 
clearly represents the torch bearer, with a 99.9% reduction in 
measles i ncidence. This is due to a 97% uptake of the vaccine ; 
initial success triggered an all -ou t effort since 1978. Canada is 
also making striking headway, as are many European countries 
including Holland, the German Democratic Republic, 
Czechosol vakia, Albania, Yugoslavia , together with Russia, and 
in the Far East, Japan and China are reporting major measles 
vacc ination successes. In the South and Mid American region, 
Costa Rica, Cuba, Chile and parts of Brazil are also achieving 
high uptake of measles vaccine. In Africa, and many other 
developing countries, measles vaccination has been routine for 
many yea1·s . Fin land , Sweden and Denmark. are aiming at 
eradication ttJithin a few years. At the other end of the league 
table, the United Kingdom has only recently achi~ved 56% uptake 
of measles vaccine in 2 year old children (57). 

Scru tiny of the "American style" approach to measles vaccination 
in comparison to the appr oach taken by the United Kingdom reveals 
many lessons in strategy that Ireland might well benefit from as 
she now "throws her hat into the ring". 

Various strategies of measles vaccination may be adopted by 
differing countries depending on numerous factors including the 
e pidemiological impact of the disease on the communityJ 
priorities in health care, exi sting health service structures, 
avai lable resources , political will, together with the attitudes 
and ethos of the community and their health professionals. 
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Some countr ies opt for containment of measles (59). Containment 
is defined as the point at which the disease~ although not 
eradicated, is no longer a signifi-cant health problem. This 
definition is deliberately vague, as calculating the cut-off 
point is highly complex and individual to each country and 
includes concepts of opportunity c ost s and cost-benefit analysis. 
Basically, the policy aims at the highes t uptake possible to 
obtain maximum benefit in which an efficient administrative 
network i s of. utmost importance. Clearly, the vaccination 
campaign must achieve uptake that off ers benefi t s above and 
beyond that which natural immunity afford~. For ex ample, merely 
retarding age-specific attack rates with equivalent overall 
morbidity and mortality would be a tot a l waste of resources. 
Measles containment, until world eradication is in s ight, do~s 
however offer some practical advantages in terms of s ide stepping 
the high costs involVed in sustaining eradication of indigenous 
measles in those countries Ma hea d of their ti meK where vaccine 
uptake must remain at some 95% until global transm i ssion of the 
virus is brought to a standstill. 

Eradicati on strategies call for a major commitment on the part of 
the r e levant organisations. Despite the rela t ivel y high cost 
involved in both achieving high initial uptake of the vaccine and 
sus taining high uptake f or as long as necessary, cost bene fit 
analysis in developed coun tr i es indicate a ratio of 10:1 in 
favour of vaccinating to the required level, and where multiple 
vaccines are combined, for example, meas les, mumps, and rube lla 
(MMR) the ratio ri s es even further to at least 14:1 (59,60). 
Cost-benefit analysis should include five factors in the equation 
(59). Thes e co nsi st of saving in costs o f therapy, reduction in 
mortality, reduction i n mo r bidity, avoidance of intangibles like 
pain and grief and the external Mspin offu benefits. Difficulty 
in measuring the latter three, ~~phasises the first two factors. 
Clearly, interpretation must not obscure the broader issues at 

·stake. Otherwise, hard economic deduction leads to the 
inevitable conclusion that f avours concentration of both 
preventiv e and curative services in privileged communities with 
costly s ervices as some of the above parameters may not apply in 
developing countries where adequate treatment facilities may 
simply not exist . However , should global eradication of meas les 
be achieved, the cost-benef it ratio becomes l imitless and so the 
most pessimistic economic argument could then be s ilenced. 

Given t he epidemiological cha rac teri·:;ti cs of the wild measles 
virus 5 countries attempting eradication of indigenous measles 
must achi e ve and sustain at lea st 95% vaccine-i nduced immunity in 
the susceptible population. The "mathematic:" of meas les and the 
efficacy of its vaccine dictate such high levels of uptake in 
order to interrupt the otherwise rapid sp read of the disease 
(61,62 ). Unfortunately, measles vaccination does not induce 
immunity to the s ame degree a:. t1o ther Nature, and given the 5% 
minimum rate of vaccine failures and the reduced r isk of those 
not vaccinated contract i ng measles it is natur al l y important to 
a v oid a drift of the susceptible population into the older age 
groups. 
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CHAPTER 1 

already arisen in the USA, where 
campuses have occurred, sometimes 
of measles from outside the country 

In Scandinavia, it has been decided to vaccinate against measles 
at 18 months and again at either 6 or 12 years (64). This two 
dose policy arose out of the calculation that 90% vaccine Uptake 
with 90% efficacy on two separat e occasions would maintain 
adoles cent s usceptibility at less than 5% compared with a single 
dose policy which mi ght lead to potential outbreaks in future 
decades . 

In the USA~ the measles eradication programme consists of three 
major s trategic elements (65). Firstly~ high uptake of ~easles 
vaccine is attained and maintained. In order to establi s h a 
barrier to interrupt · natural transmission, vaccine uptake 
requirement was calculated to be at least 95% , and in 1978, plans 
were la id with the obj ective of achievin9 measles eradication by 
1982 . It is a credit to the singlemindedness of the Americans 
that the target was almost reached on schedule, although "mopping 
up" is pro ving to be somet .. ;hat elusive and costly. A readily 
available and accessible vaccination service was provi ded through 
clinics and private physici~ns. To en s ure full co-operation, 
massive educa tional programmes aimed at h e alth professionals and 
the public ali ke were developed. To ensure fullest utilisation 
of the servi ce, "teethu were also provided as a back~p to the 
programrne. State laws were passed ;:...;hich in effect made many 
vaccinations, including measles, obligatory. As a condition for 
school en try, documentary evidence of measles immunity became 
necessary. For various religious and other reasons, parents 
could "opt out " of this requirement. 96% of school e ntrants now 
have evidence of such immunity. Failure to comply with the 
requirements would othen .... ;ise lead to criminal prosecution for not 
educat i ng ch ildren at school. The laws applied to schools, day 
nurse ries, nursery s c hools and othe r organised groups . 
Subsequently, it has been shown that States with the most 
comprehensive laws have achieved the greatest success (66). 
Documentation of immunity was simplified, whereby standard 
records replaced the previous haphazard use of multiplicity of 
records. The standard record was accorded the status of a birth 
certificate or passport. This record play s a key role in success 
of the USA prograwoe as it simplifies accurate communi cation 
between physicianss parents and school officials. Monitoring of 
immunity throughout the school years has also proved essential. 
Indeed~ the absence of equivalent laws and documentation 
currently hampers rapid control of campus outbreaks of measles. 
Standard vaccination policies were designed for easy 
interpretation and confident application. The Commi ttee on 
Infectious Diseases of the American Academy of Paediatrics 
produced brief and sufficiently dogmatic vaccination guidelines 
which are regularly updated and issued to physicians in the so
called nRed Book". 

The second major elernent consists of effect ive surveillance. 
Traditional passive, unsolicited reporting of cases i s not relied 
upon. Active surveill anc e was introduced. 
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Selected private physicians, schools, hospital emergency rooms 
and day-care centres are contacted by phon e on a regular, usually 
weekly b a sis, and aske d for details on s uspected measles cases 
durin g the preceding 7 days. The clinical criteria for 
diagnosing a »case» are fever ~ 38.3°C, a generalised rash for 3 
days or longer, together with one of the following, cough, coryza 
or conjunctivitis. 

The third major element consists of vigorous outbreak control. 
All r e ported cases are investigated quickly, usually within 24 
hours. The diagnosis is confirmedJ and source and spread of the 
outbreak is determined. Susceptibles at risk are vaccinated. 
Suc h individuals include any contact bo r n since 1957 without 
do c ume n tary proof of h a ving received live measles vaccine on or 
after the fil·st birthday or a physici a n - diagnosed measles 
il l ness . In a school setting, students without the necessary 
proof a re excluded from the school either until such proof is 
forthc oming or the risk of infection is over (at least 2 weeks 
usually). Similar exclusions may also be applied to all 
su r rounding schools. 

Cl e arlyJ to permit adequate control, complete and accurate record 
keeping i s essential. Hence, it has to be assumed that all links 
in the c hain of imrnun i sat ion record keeping are appropt· i ately 
ma i ntai ne d, honestly evaluated and f u lly reported by both 
phys i c i a n s and schools (67). 

Whil e va c c ine failures and imported case~. from abroad do not seefn 
to pose a major threat to measles elimination in the USA, the 
above s trategic elements must remain at fired alert" until global 
eradica tion is a reality. 

Traditiona l epidemics have vanished from the USA . Sporadic cases 
in yo un g c hildren with minor outbreaks in older age groups still 
occur. The incidence of SSPE has drama ti c ally fallen. Use of 
the tr i ple MMR vaccine has led to remarkable reduction s in 
rubell a a nd mumps as a "spin-offH of the measles eradication 
scheme where benefit is calculated in billions of dollars 
(60,68). 

The contrast between the "American story" and what has been 
achieve d to date in the United Kingdom (UK) is striking. Reports 
sugges t a maximum average uptake in the UK of some 56% in 1985 
(57) . Me asles vaccine became generally available in 1968 in the 
UK. Ini t ially the killed measles vacc ine was used with the 
ine vit a ble problem of vaccine failures . Measles vaccine was 
never c ompulsory in the UK and indeed previously compulsory 
sma ll pox vaccination led to only limited s uccess (69). Unlike the 
USAs political, profess ional and public: enthusiasm for measles 
eradi cation in the UK has never effectively got off the gro~nd. 
Many factors have been suggested as explanation s for this 
phenomenon. 

The absence of compulsory legislation in the UK has been 
sugges t e d by some authors as a major stumbling block to success 
(57 s70, 71 ) . 
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Many c ountries which achi e ved high uptake rates included 
comp ul sion as one of the strate gi c facto r s and other countries 
are now debating this option i n the l igh t of di sappo inting 
p ro gramme r esult s (72 , 73). 

However, a policy that works well in one country may not be 
accep table in .:mo the·r. A switch to compulsion in the UK could be 
a disastro us choice if the main failur e lies in the l a ck of 
professional interest, as s uggested by some authors. Other 
authors su gge st that as 90% of the public would c onsent to 
comp ulsion~ legal enforcement would be as democratic a s seat-belt 
legislation, an d t hat freedom would b e c el e brated r a ther than 
denied ( 70 ). Whether the "right of children to heal th" or the 
"freedom to b e i ll " are rated as hisher social values remains to 
be seen. 

In t he mid-70' s, controversy over the pertussis vacc ine was 
widely aired b y t he med ia in the UK to t h e extent that "pertuss i s 
vaccine brain-damage" became a household topic for discussion. 
Confused , conflicting a nd dr a ma tic reports on children presumed 
to be brain-damaged by the vaccine were absorbed by the public. 
Common s e nse and prof e ssi on a l judgemen t failed to redress the 
imbalance of personal opinion over the medical facts. 
Sensationali sm rema ined centre-sta9e and t o this day public and 
professional confidence in the vaccine has n e ver r e cove red from 
that sha t ter ing experi ence. 

Defensive prac ti ce on the par t of physicians and nurses, who find 
all kinds of e xcuses to postpone and avoid vaccination because of 
anxiety about med i c al and legal consequences of vaccination has 
been at t r ibuted to the above influence (74). Imagin a ry f ears 
abou t pertussis · v a ccination have spi l t over to other vaccines 
including the measles vaccine . Some authors doubt that this 
" fall out" really fully explains the fa ilure of the UK to 
eradicate measles, as vaccine upt a ke in the country gen e rally has 
never been s pec tac ular, and uptake of v acc i nes apart from 
pertussis were not severely influ e nce d throughout, and s ince, the 
controver s y (75). 

Many authors .focus their at~en~i on on attitudes to mea sles and 
its vaccine on the part of profess ional s and public alike as the 
k ey element to understanding measl es vaccine uptak e pat t erns in 
the UK. 

A study by Berk eley in the Gr ampian a rea of Sc otland in 1983 
highlighted many areas of ina ppropriate decision-making on the 
part of professionals who displaye d marked uncertainty about 
measles vaccine contra i ndica tions and the true va lue of the 
vaccine (69). Such uncert a inty lea ds inevitably to the denial of 
vaccination of children in ~he abs enc e of va lid 
contraind i c ation s . Children debilitated by chronic illness or 
relatively disadvantaged, i n whom v accination i s of maximum v a lue 
we r e the l e ast likely to recei ve the vaccine . Paediatri c 
hospital staff appeared mos t familiar with the up-to - date contra
indication s , with family doctors displaying uncert a inty when 
background medica l problems existed. Health visitors and clinic 
doctors t e nded to be most cautious. The quest i ons of egs 
al l ergy, history of convulsions, and other cerebr al disorder s 
produced t h e grea test uncertainty . 
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Practice records in cases of children not vaccinated usually 
revealed no valid contr~-indication to vaccination (69). Where 
children were admitted to hospital t..Ji th complicated measles, 
valid reasons for prior advice against measles vaccine as 
remembered by the mother did not seem to apply . 

False contra indications , not based on any scientific evidence 
senerate many excuses and vary from eczema to epilepsy in an 
aunt, hay fever to hydrocephalus, and prematurity to pen i ci 11 in 
allergy (74). Fever is a valid contraindication to vaccination, 
yet many snuffly babies. who are afebl"ile never get immunised 
(57). The decision not to vaccinate a child should never be 
taken lightly, and while no vaccine is totally without adverse 
reactions, too often the opposite ext reme of withholding 
vaccina tion wins out without any scienti fic justification 
(76,77 1 78) . It is all too easy to say ~no". 

A study in Fife in 1985 again suggested many professionals gave 
inappropriate advice of whom 15% were not convinced of the 
benefits of vaccination (71). Again, i n 1981, a study of mothers 
in the London area found that advice from health professionals 
was the most frequent reason for a child not to be vaccinated, 
but without any apparent valid reason (79). Indeed, some mothers 
wer e advised tha t measles va~cination was unnecessary. A study 
b~ Wilkinson et al (1979) found that only 75% of physicians 
actively encouraged measles vaccination (80). 

However, the ultimate decision to accept any vaccination rests 
with the parentsJ and parental knowledge of measles and its 
vaccine are major factors in deciding the outcome of vaccination 
programmes. ClearlyJ information from the media and from health 
profess ionals rnust influence par en tal think ins, . apart from the 
indiv iduals own experience and information. In a community- based 
study in Denmark in 1974 by Horwitz et al, prior to the 
intr~duction of a measles eradication campaign, 54% of parents 
had positive attitudes towards measles vaccination, 30% were 
negative and 16% were undecided (10). 

In the study in Fife by Carter et al (1982), of the 91 
respondents, 34% of parents wer e found to consider measles as not 
seriousJ 44% thought the vaccine was safe, 35% thought it carried 
a moderate risk and 21% did not know (71). As regards attitudes 
to compulsory pre-school vaccinat ion, 69% supported such a 
poli cy , 16% would oppose and 14% had no firm views on such a 
poli cy. Only 22% were influenced (to some exten t) on vaccination 
by physicians, 43% by the health vi si t(n· ~ 33% by the f aroily and 
21% by the media, with 34% uninfluenced by any source. 

A ques tionnaire study of 201 parents attending child health 
clinics in Newcastle Upon T~n.? was repol·ted by Blair et al (1985) 
(81). Of the 195 res pondents, 63% considered measles vaccine 
only sometimes or never effective. Only 20% could name 
complications that were important and medically correct. When 
shown flash cards with illustrations of measles, rubella and 
chicken pc•x , 68% identified measles cor1·ectly. 
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Symptoms of measles described by parents were spots (91%), 
pyrexia (31.%), cold (10%), sickness and diarrhoea (16%), eyes 
affected (16%) and ears affected (3%). Parents with personal 
experience of measles in their children were more familiar with 
the symptoms of measles. Approximately 12% mentioned illness 
following vaccination ; slight attack of measles (3%)$ fever 
( 2%) s fits with temperature ( 1 respondent), sickness and 
diarrhoea (2%). 16% of parents thought measles vaccination was 
harmful, 6% said "everything had a risk", 3% said it depended on 
the ch.ild"'~. health, and less than 2% ment.ipned brain damage. 
Only 46% of parents recalled discussing the va6cine with any 
health professional, yet prior discussion did not show 
significant correlation with parents views of measl~s , or with 
the effectiveness or safety of vaccination. Hence, parents 
tended to underestimate both the severity of measles and the 
value of the vaccine. 

In the London study of 258 mothers by Adjaye (1981), 22% of the 
respondents had made personal decisions to avoid measles 
vaccination for their children (79). Of these, 45% were 
concerned about the vaccine safety and cited adverse publicity of 
the whoopins cough vaccine~ while 13~ considered the vaccine 
unnecessary and the remainder save no reason. On ly 81% of the 
t·esponden ts were aware of the avail i bi 1 i ty of the measles 
vaccine. 

Clearly, enthusiastic support from professionals and the public 
alike are essential insredients for a successful vaccination 
programme. Eradication of measles depends on the absence of 
fragility in any of the links in the chain between provision of 
the vaccine and its uptake in susceptible children. Various 
remedies have been suggested to invigorate the ailing measles 
vacci nat :ion pt·ogramme in the UK. 

Many of the proposals share a common theme as follows. Fir s tly, 
professional confide~ce in the vaccine must be generated so that 
myths that have arisen to date and have magnified minor 
considerations into spurious contraindications can be laid to 
rest. Myths that were created out of the pertussis debacle were 
never written down and evaluafed but passed on by word of mouth 
to become generalised to other vaccines, particularly measles 
(57). Such beliefs hav e tt·emendous dut·ability and by enhancing 
professional uncertainty, a climate in which reasons not to 
vaccinate thrives. The true value of the vaccine and the real 
risks from measles fades into the backgr ound. Professional 
motivation through clarification of the relevant i ssues involved 
is a fundamental factor i n achieving adequate vaccine uptake 
levels (69). Many authors call for well-defined codes of 
practice backed by clearer guidelines from the committees which 
determine vaccination policies. R.ecorrunendat ions tended to. be 
restrictive in tone, vague, lacking in conviction and difficult 
to interpret, with the result that those actually vaccinating 
felt confused and legally vulnerable if they exercised their own 
judgement (74). Ir. contrast, American policies are crystal clear 
and lead to confident application, backed up by the widely 
accepted school entry laws. 
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Indeed, the Health a nd Publi c Policy Committee of the American 
College of Physicians, which is staffed by paediatricians and 
professio nals in infectious diseases and immunology independent 
of the go vernment unl i ke the arrangement in the UK, have recently 
called for "no blame" compensation for vaccin~-related injuries 
( 82) . The Cotnmi t tee ~-ugges ts the concept would assist physicians 
i n achieving the h ighest vacci ne uptake possible~ and argues 
that, as no vaccine i s "totally" safe, injuries are statistically 
inevitable in the r a re vaccinee e ven when e very p recaution is 
taken. 

As the benefit of vaccination is reaped by the vaccinee, the 
family~ societ y as a whole (by riddi ng it of d isease), the 
go vernment (for exarr1ple, by cost benefit ~. ) and the vaccine 
manufacturer , no fault vaccine- related injuries should be 
compensated by a central fund rather than through personal lat.J 
s uits whi ch may achieve little apart from slowing the impetus of 
eradication campaigns (82). However , it is salutary to not e that 
despite the medico-legal "allerg~,u renowned in the USA, ·to date 
s imilar i s sues have inflicted much deeper wounds in the 
eradication programmes in the UK. 

Secondly, major efforts must be made to place measles and its 
vacc ine in proper per s pective for parents. Inappropri ate advice 
or inertia on the part of professionals must be avoided. In the 
Finnish eradication programme, me ticulous care was taken to 
mot i vate the public health nur ses in particular, as they were 
identified t o be key personnel (83). According to Middleton et 
al (1985), radio and print media health education is in danger of 
reaching only health c:onsci ous parents who p·robably have already 
had their c hildren v acci nated, and that the UK health s~ruices 

may not have resour ces sufficient to make measles v accine a 
household word (70). Special attention should be given to 
parents confused by conf licting media reports so as to allay 
the ir f ear s and allow them to full y ap preci ate the dangers of not 
immunisi ng (77). 

Thirdly, a n "out-reach" policy for vaccine defaulters s hould be 
a dopted. Compu tel- assisted vacci nation programmes h a ve shown 
great potential for raising uptake in areas where professional 
back-up exists. 8ussey et al (1 9 79) hav e shown t hat computer
assis ted programmes in England and Wales have a decisive impact 
o n vaccine uptake and measles incidence (84). Appointment post 
c ards, r emi nders for non-attenders ~ loca l lists of children 
reaching 15 months or def aulter lists can be generated 
efficiently, uptake patterns can be analysed etc, and 
professional intervention can be targeted precisely for maximum 
e ffect. In Ohio~ selec ted children at particularly high risk for 
defaulting were monitored, and it was found that timing reminders 
at critical points produced a very cost effective and favourable 
incluence on vaccine uptake in these children (85). Indeed 
Sherrod e t al (1983) in Californi a have found that the timing of 
measles vaccination at 15 months had a negative impact on 
c ompliance due to interruption of the rhythm es tablished by other 
vaccine schedules, and indeed may offset any potential 
s e rologica l benefit derived from postponing vaccination at 12 
months (86). 
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In North Yorkshire, computer support and vigorous "hot persuit" 
of defaulters by enthus iastic professionals was found to markedly 
e nhance vaccine uptake, without any threats or s pecial 
inducements (73). It was suggested that, although in Britain it 
would go against the traditional roles ideally health visitors 
visiting homes of defaulters could vaccinate "on the spotK, as it 
would be highly efficient as time would be saved and asking 
parents to attend clinics or surgeries is not always fruitful. 
In Covehtry it was found that although 90% of parents may 
comple te consent forms for vaccination when the child is 10 days 
old, the majority subsequently f a il to translate consent into 
actual vaccination indicating lack of concern on the part of 
parents, and also perhaps on the part of the relevant 
professionals (87). 

Carter et al (1985) noted that only 29% of family doctors 
acti vely recalled children for measles vaccination at 15 months, 
a nd that leaving vaccination to parental initiative should not be 
relied upon (71). 

As an example of professional dedication in achieving high 
vaccine uptake, the report by Jones (1984) of the vaccination 
service dev eloped to meet the challenge of inner-city Manchester 
is reviewed (88). Despite highly motivated professionals, the 
availability of a mobile clinic ( an adapted single decker bus), 
a nd a purpose built computer vaccination recall systemy· it was 
decided that "special inducements" were indeed called for to 
actually achieve satisfactory vaccine uptake. Health visitors 
screened out recalcitrant parent s who would merely consent to 
vaccinate yet were unlikely to ever put a foot into the 
vaccination clinic. The names wel·e forwarded to a spec ial 
immunisation nurse, who visited the houses and fixed dates and 
times for domiciliary vaccination if it was acceptable to the 
parents. Subsequently, the nurse returned at the agreed time, 
accompanied by a doctor armed with the necessary paraphernalia. 
Many additional children were protected by this scheme. 

If the tarsets of the Expanded Progl'·amme c•n lmrmmization (EPI) in 
the European Region, as endorsed by the World Health Organisation 
(namely el imi nation of indigenous measles in cou·n tries where 
existi ng programmes are already operative by 1990, and in other 
countries by 1995) are to be met, health education of 
professionals and public alike will have to measure up to a major 
challen ge (89). The old eastern proverb of "don't count your 
children until the measles has passed" captures the motivation 
existi ng in some countries. FurthermoreJ as the triumph of 
science and public health eradicates natural measles, even the 
memory of the disease will begin to fade, while very high levels 
of immunity must still be derived artificially and sustained 
until global eradication of the disease becomes a reality. 
Clearly, whether the •war~ on measles is eventually won or lost 
largely rests on the shoulders of health education. 

MEASLES AND MEASLES VACCINE IN IRELAND 

Until the advent of the National Measles Eradication Programrrte in 
the Autumn of 1985J the Republi c of Ireland was the only country 
in Western Europe not to offer measles vaccination to children as 
a matter of routine (90). 
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Killed meas l es vaccines were n ever available in th i s country, and 
the first live measles v acc i ne (attenuated Schwartz s train) was 
licensed in 1969 (91 ). Up until c:omrnencement of t he Eradication 
Programmes measles vacci n e could only be obtained thr ough payment 
and in general, little use was made of its potential. 

Figure 1 shows the mortality trends of measles in the Republic of 
Ireland since the fou n dation of the S tate i n 1922 (92). 
Throughout the 1960/s , approximately 11 deat h s occurred annually 
due to measles~ while d uring the 1970's s ome 9 measles death~ 
occurred ).•ear ly. 
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Fig. 1. Measles mortality trends in Ireland (Republ i c) 

Figure 2.A r eveal s the number of statutorily n otified cases of 
measles duri n g recent years (92). Given that an average of s ome 
60,000 cases of meas les are likely to occur annually in the 
countl"Y, (}nly 2% c•f ac tu al measles c.~se~. appeat· to b e notified, 
whi ch has l argely been attributed to under- r e p or t ing a nd , to a 
les-:.er extent, to the fact that pal·ents do not necessar:il ~' summo n 
professional advice on c hi ldren with measles (93y94 ~95) . 

Figure 2.8 indicates hospital morbidity data on meas les cases 
from 1973 to 1984 ( 96 ) . During tha t period , a n a verage of 732 
measle~. cases were admitted ann ually for a sta~· •:. f ~.ome 10 day-;;. 
and these c ases accou nt ed for approxi ma tely 7528 b e d days each 
year . 

In a retrospective st u d y of . 2182 c h ildr e n aged l ess than 1 6 years 
carried out i n 1981 in Wat erford City, it was foun d that measl es 
had a comp lication ra t e of 8. 2% (93 ). Otitis media acco unt ed for 
68% of the~.e compli ca t ions, together t"d th pn eumo nia 11%s 
convulsi on s 11%, enter it is 4%, eye infec tion s 5% a nd ot h er 
problems 1~~ . The mean age o f occurre.-nce t.-,tas 41 mc•nths, t..Jith 65% 
of ca~-e.-s occurring under 4 year s t.:•f ageJ 92% by 6 year s , and 
99.8~~ o f cases by age 1 0. Almost 90% of ch ildr e n <-Jere immune to 
measles by 1 6 yea r s of age. 
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Only 1% of the children had received the measles vacc ine, whi c h 
h ad been administered mai nly i n the UK. Family doctors had 
vi s ited 55% of the c hildren with measles, and had notified less 
than 2% o f cases seen by them. In 80% of cases t h e measl es 
illness had a d~rat ion of 7 to 14 days. 
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Fig. 2 . Morb idity tre nds in Ireland (R~pu bl ic ) 
A. Measl es notifi ca tion B. MeasJles hospital admissions 

I n a study i n 1981 of the attitudes of 50 parent s at tending a 
Dublin paed i atric hospital with their children, it was found that 
parents had many misconception s abo u t the potential compli cat ion s 
c•f measles ( 90) . Of the 168 children involved, 69% had hi stor i es 
of measles , with a doctor called in 77% of cases and 4.3% of 
children were hospitalised with measles complications. As 
r egards p a ren tal attitudes to t h e disease, 62% volunteered that 
it was "mi 1d", 36% that it wa:. severe and 2% said measles could 
be severe. When qu esti oned speci fically, 88% volunteered that 
measles could be severe, with 90% considering that calling a 
doctor to s e e children with measles was a necessity. As regards 
compl i c ations, 42 (84%) of parents claimed to know measles 
compli cat ions. Of these, 71% cited "eyesi•, 28;i; " c hest ", 26% 
" ears", 12% "brain" , 5% convulsion~.!' and me n tal r etardat i c•n was 
me ntioned by 1 parent. Onl y 36~~ of parents were aware that a 
measles v a c cine existed. Hc•wever, 68% ~.Jould be ir, favoul· of 
vacci nat i orr, 18% con~i r:lered natural measles h'as prefer able, and 
the remainder felt that the vaccine was not safe, measl es was 
very mi ld o r that they had no definite vi ews on th~ ma tter. 
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Between 1975 and 1985, 27 cases o f SSPE have been diagnosed in 
Ir e land (97,98). These di agnoses we re based on t he clin ical 
presentation 1 together ~ith compatible serum and cerebrospi nal 
fluid meas l es antibody titres detected by a compliment fixation 
t est . In ~ome cases~ br ain biopsy s pecimens c onfirmed the 
diagnosis by revealing the presence of the measles virus, measles 
virus antigens or measles-specific subst ructures in central 
n euron a l t iss ues . Therefor e s approximatel y two or three SSPE 
cases occur a nnually in this country, giving a rate of 
approximately one SSPE case pe r 30, 0 00 cases of measles, or one 
c ase pe r million of the total p opulation. 

Theref ore, given the apparen t morb idity and mort al i ty patterns of 
measles i n the cou n tr y, together with the degree to which parents 
are unaware of t he s inister side of measles and the ex i stence of 
a saf e an d ef fective measles vaccine, health e ducation, if 
effect ive ~ s h ould generate suffi cient interest and motivation in 
Iri s h parent s to avai l of the opportunity of protec ting t heir 
childr e n from the depredations o f " n atural~ meas les. 
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CHAPTER 2 

SUBJECTS AND METHODS 

The objectives of the study were achieved by means of a 
structured interviewe r-administ ered questionnaire survey. The 
questionnaire design, survey and subsequent processing and 
analysis of the dat a were carried out by the author, guided by 
the advice and help of those experienced in s uch matters. 

SELECTION OF STUDY POPULATION 

In order to obtain the relevant information on parental knowledge 
and intentions as regards measles vaccination, a sample 
representing the general population as closely as possible, and 
with c hildren aged similarly to the t arget population had to be 
identified at the ou tset . 

In the National Measles Eradicat ion Programme, health education 
must clear ly be aimed at parents with young children. While a 
random household survey woul d clearl y be the ideal study, 
logistic factors impelled an alternative approach . Developmental 
ari~ vaccination clinics were considered as possible candidates. 
However, as such c linics are not attended universally by the 
target population (for example, 79*h of children receive polio and 
96% diphtheria vaccinat ions at clinics, while only 75% of 
children receive developmental screening at clinics), it was 
decided to reject such groups as study populations in order to 
avoid bias in the survey resu lts (99). 

Attention was then focused on materni ty hospitals as providing a 
s uitable study population for the s urvey. As 99.7~ of all births 
now take place in a hospital sett in9, and the clientele are 
precisely of the relevant age, the concept of surveying a sample 
of mothers, in the relaxed atmosphere of post-natal wards, was 
born. Perusal of annual report s of the major Dublin maternity 
hospitals suggested that the Coombe Lyin9-!n Hospital, at 
Dolphins Barn , would provide an excellent study po pul a tion . 

STUDY POPULATION CHARACTERISTICS 

The maternity unit of the Coombe Hospital first opened in 1826. 
Originally situated in The Coombe in the Liberties , it was well 
placed to serve t h e densel y populated inner c ity a n d surroundin9 
a r eas. In 1967, the hospital moved to the nearby site on Co r k 
Street. Today , the 175-bed maternity unit provides moder n 
facilities for up to 8,385 deliveries per year as occurred in 
1979. In 1·ecen t years , the nat i onal birth rate has 9radually 
declined. In 1984, 6226 babi es were delivered i n the Coombe 
Hospital (100). 

The ho s pital has two delivery s uites, which serve 115 public 
beds, 29 semi-pr ivate beds and 31 private beds. 
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The similarity betwee n the demogra~hic structure of the study 
population (100), a nd the national populatio n in terms relevant 
to the National Eradication Pt·ogramme is shown below (99,101) : 

Factor Hospital Population* National Population** 

Ase ~Maternity 
Ave rage age (years) 
< 25 yea rs 
> 35 years 

Pari tY 
0 
1,2,3 
4 or more 

Illegitimate Births 
% Total Births 

Socio-Economic Gr oup 
(Hi Prof) 
(Lp Profs Manag) 
(Skill, Non Man) 
( Sk ill J Man ) 
(Part ly Skilled) 
( Un s k i ll ed) 
(Un emplo yed) 
(Unmarried ) 
(Military) 

Code 
·1 

2 
3 
4 
5 
6 
7 
8 
9 

Unknown 

28.3 
26.8 
14.7 

30.7 
56.7 
1 2.6 

8.3 

5 . 5 
13.7 
14. 7 
30. 8 
7.5 
5.5 

11.7 
8.4 
1.9 
0.3 

28.8 
25.9 
16.3 

28.7 
56.5 
14.8 

6.8 

Code 
2 3.8 
3,4 25.5 
5,6 ,7 25.9 
8 19.2 
9 5.8 
X ,1 9.7 

Unlc.nown 10.1 

Note :All numbers ar e %, apart from a ver age age (years). 

* 1984 Data 
** 1983 Data 
*** Farmers 13.6 

*** 

The normal lensth of stay for primiparae and multiparae was 5 and 
4 days respectively at the time of the survey. 

Armed with the above i nforrnat ion, it became clear that the 
questionnaire s urvey, carried out on the above study population 
s hould provide the necessary informatio n that should be 
r e presentative of the general targe t population in the National 
Measles El·adicat ion Pt·ogramme. 

An approach wa s then made to the Ac ting Mas ter of the hospital 
explaining the nature and objectives of the s urvey and on 
discussin9 a draft of the proposed questionnaire, instant and 
full co - operation by the hospital was offer e d to the author. The 
co ncept of the s urvey was then discussed with the hospital matron 
who immediately reque sted the ward sisters a nd nursing staff to 
render all possible assi stance. 
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Subsequently, the author introduced· himself to each ward sister 
in turn, who, together with their nur s ing staff, fully co
operated with the proce dures adopted for t he questionnaire survey. 

QUESTIONNAIRE DESIGN 

It was decided to empl.oy a struc tured interv i ewer-administered 
ques tionnaire as the me thod of c ollecti on of the relevant data 
(102). In contra£.t to self-administered questionnaires, 
interviews have many advant ages including the ability to 
stimulate and maintain the respondent' s interest, to create a 
r apport and atmosphere conductive to the frank answering of 
qu estions 1 to give standardised explan ations where nec e s sary, and 
t o permit further quest ions to clarify or amplify a response . 

Before conso·ucting the questionnaire, a list was drawn up 
indi cat ing the variables relevant to the objec tive of the study. 
Su i t able questions . we re then formulated which met with certain 
requ irements. 

Special care was taken to enhance the logical validity of certain 
q uest ions which were crucial to the study findings. It was 
d ecided to ask more than one qu es t i c1r,, for example, when seeking 
k nowledge on the poten t ial risks of "n atural " measles to young 
children. Examination of quest ionnaires utilised in other 
studies rarely provided the opportunity for validity comparisons 
whi c h such variables and so it was decide d to create rat her than 
borrow measures of most variables. 

However, the measurement of som~ variables , for example, age, 
address and parity posed no difficulty i n establishing validity, 
as s uch responses were easily cross-checked agains t the hospital 
records whi c h , for the purpose of this study were considered a 
criterion of validity . No evidence of impaired validity was 
found. 

Once the questions were formulated, their sequence was 
determined. The fir st question s employed were straightforward 
and simple, and wer e followed by more detailed ~nd specific 
questions, with personal questions asked at the end of the 
interview. This sequence was followed in order to relax the 
respondent and to win their tru s t and c onfidence and hence to 
rece ive candid replies to the questions. The order of the 
ques ti ons was designed to appear as a n a tural one, with smooth 
transition from item to item. The impli ca tions of each question 
in the s eque nce were carefully examined to avoid a ny awkwar dness 
or com~ittal to any subs equent specific a nswer. 

Necessary explanations were included on the form, for example, in 
aquainti ng respondents of the forthcoming Measles Eradication 
Pro gramme . 

Special care was taken to ensure that all questions were crystal 
clear an d unambiguous, and wer e phrased for easy understanding . 
To ensure clarity, ques tions were of minimum length, with each 
contain i n g only a single idea. Loaded quest ions were avoided. 
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The majority of questions were uclosed", with the provision of 
comprehensive and mutually exclusive categories to accurately 
capture the range of responses. The alterna tive responses were 
read to the respondent. Open-ended ques tions were also included , 
either to es tablish val idity of more specific questions (which 
they preceed) , or to precisely document both depth of feeling and 
unpredictable responses- for example when el iciting a subject 's 
reaction to a compulsor y vaccination progr~~e. Special post
survey c oding techniques were developed by the author to handle 
multiple replies to such questions, so as to avoid loss of detail 
in categorisation yet without using any extra coding space. 

The ques tionnaire used in the study is shown in Appendix 1. As 
indi ca ted, the ques tionnaire is composed of several major 
sections. 

Section 1 Parity ; family experience of measles ; if records 
are kept by the mother of the other childrens/ vaccinations. 

Section 2 : Seriousness wit h which the respondent viet..Js measles. 
and the degree of familiarity with the measles vaccine. 

Section 3 : The respondent is informed about the forthcoming 
National Measles Eradication Programme, a nd seeks to discover 
if the mother would prefer her recently born infant to receive 
the vaccine in 15 months time, or alternatively to contract 
n a tural measles. If further information would be required by the 
r espondent before making such a deci s ion, the nature of such 
information is established. Furthermore, s hould the respondent 
opt for vaccination or further information, her preference for 
vaccinatior, by the family doctor or health clinic is notedJ 
together with the reasons for that c hoice. The fact that 
vaccination would be totally free either wa y was first explained 
to the respondent. 

Section 4 
measles , 
measles . 

Responden t's knowl edge of t he signs and symptoms of 
together with the immediate or delayed complications of 

Section 5 Respondent/s attitudes to compulsory vaccination 
poli cies in this country. 

Section 6 : Personal data of the res pondent including age, 
educational experienceJ medical cover, in-patient status and 
marital status. Occupational details of both respondent and 
husba nd (as relevant) are also documente d. Where the spouse is 
either self -employed or is a farmer, further details are recot·ded 
to facilitate precise social class coding. 

Sect ion 7 : Age (last birthday) of any other children, 
with their immuni"ty status to measles. 

together 

The format of the questionnaire was designed to facilitate highly 
efficient, rapid and accura te recording and coding of responses 
and the s ubsequent punc hing of th~ data . 
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SAMPLING FRAME 

Each bir th occurring in the two hospital deliver y suites was 
recorded sequentially in a single book, the Hospital Birth 
Register. Hence, the birth registe1· provided an ideal sampling 
frame, and data on s ubjects allocated to the following days 
questionnaire survey were culled from this so urce each evening 
throughout the study period. 

Exclusions were restricted to stillbirths and neonatal mortality 
prior to the sur0ey date, and subjects who were severely ill on 
the s urvey date (1 case). The sampling frame included subjects 
in public , semi-private and private accomodation and if this was 
the subject's first or s ubsequent delivery. 

SAMPLING PROCEDURE 

To permi t generalisations to be made to the general population 
with a measurable precis ion and confidence, a sample was drawn 
from the st udy population by employing the straightforward 
technique of selecting a presenting sample from the sampling 
fr arne. Starting from a pre-determined date 7 each cor,secu t i ve 
subject in the sampling frame, with the above exclusions, was 
included in the study population. 

During the pre-testing phase of the study it was noted that the 
daily births averaged 1? rangin g from some 20 births to less than 
10 births o n any one day. While the questionnaire was relatively 
short, logistic delays inherent in the daily maternity ward 
routines, plus the time spent in locating each subjec~ and 
explaining the purpose of the study, it was found during the pre
testing phase that the completion of each questionnaire report 
took app roximately 25 mi nutes . As exper ience was accumulated, 
the author found that on average some 15 to 20 minutes sufficed 
for interviewing each subject. 

Hence J while the maximum possible number of interviews in any one 
day was 20 and a "return visit" to any one s ubject ·the following 
day could not be relied upon given the brief post-natal hospital 
stay of the study population, the author took special care not to 

-"mi ss" a ny elusive s ubjects . By keeping careful track of 
subjects who were due to be intervieo...Je d on "busy" days a nd 
knowing from the nursing reports who was due to go home on any 
particular day, the work-load throughout the study period was 
evened out to a large extent. 

In terv i ew i ng of subjects followed no pl·e-determi ned order. 
Efficient tracking tec hniques - generally involving a mere glance 
into a ward or a word with the nursing staff avo i ded any ~ime 

wastage in "hunting down " any missing s ubject . However, the 
author was careful to return and interview any "skipped<> subject 
prior to completion of that days surveyi ng. This approach 
avoided the risk of creating a ~hidden~ study population in the 
presenting sample frame 1 ~~ith its dangers of introducing bias in 
the s tudy results. 
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Generally, however, the a uthor had little difficulty in 
interv iewing all subject s from the sampling fr a~ne for a ny 
particular day by dint of pati e nce and av~ilablity from ear ly 
morning to late in the e vening during that blustery summer month. 

SAMPLE SIZE 

In selec ting sample size , the author gaue special consideration 
to the following f a ctor s : 1 ) the objectives, design and analysis 
of the study, 2) the degree of homogenei ty i n the study 
populat i on, 3) the precision and confi dence with which 
generalisatio n s would be made to the "parent~ popul ation$ or a 
sub-group of it, and 4) practical logistic limita tions of the 
author /s r eso urces. 

While larger samples reduce sampling variat i on, the ir u sefulness 
is largel y determined by the square root of its size . 

On str iking a b alance between avai lable resources a nd u sefulness 
of the sample, with the help of expert guidance, a scm1ple size of 
160 su bj e c ts was target ed for the questionnaire survey. 

INTERVIEW TECH~IQUES 

Gaining the subject's tr ust and conf i dence was considered a key 
element for obtaining reliable a nd valid stud).• r esults. The 
survey was aimed for the third or fourth day a ft e r delivery in 
order to allow the subjec ts sufficient time to r ecover from the 
ordeal of delivery and become aquain ted with the s t aff and the 
ward rout ine. 

Rather than arriving unheralded in t o a ward from out of the blues 
the author requested the ward sisters or nur s ing staff to 
initially introduce him to each subject in tu rn. It was 
explai ned t hat this doctor was carrying out a survey in the 
hospital in connect ion with infections and vaccinesf and would 
the subject h ave a ny objections to the author comin g back later 
in the day and running over a number of simple q u es tion s of 
interest. These introductions took place in the post- n atal wa rds 
first thing every morning throughout the study period. 

I ndeed, the author becarne a familiar figure gliding alo ng 
corridors and arno n gs t the wards, and at the end of the st udy 
period many pati e nts tvere s urpri sed, and somewhat d i sappointed to 
learn that they would not be participating in this p roject ! 

On the return of the aut hor, the n a tur e and purpose of the study 
was simply and clearly explained to each subject . They were 
assured of anonymity and confiden tial i.t y and were sho~t.m that no 
name or addre-:.s appeared on tt·•e quest ionnaire. Again, each 
subject was asked if there were any objections to participating 
in the study. Object ion s were n e ver voiced J and as a rules 
subjects welcomed the o pportunity of being involved in a project 
directed at i mp rovi n g the heal th of children. 
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RESPONSE RATE 

Caref ul attention given to the inter view techniques produced a 
gratifying response rate in both pretests and actual s tudy of 
exactly 100%. Indeed, one s l eepy s ubject had originally 
requested the ~_,,ard sister· and author to "become inv i sible" at the 
introduct ory stage . Upon wak e ning fully a little later the 
s ubject persued the author down a staircase to apologise for her 
behaviour and then requested to be interviewed ' 

PRETESTS 

Prior to b eg inning the questionnaire survey proper~ pretests were 
carried out to iron out unforseen difficulties in data collection 
and to polish any rough edges on the inter view techniques . 

Th~ first pretest was car ried out on 5 unsuspecting and suitable 
s ubjects at the author's workpl ace . The logical validity of 
questions was given special attention, along with t h e clarity and 
s implicity of the questions erflplecye-d. Awkward sequences were 
revised a nd response categories were simplified. Inconsistencies 
between answer:. to rela ted questions did not appeal· to exist. 
Superfluo u s questions were discarded. All questions were 
discussed in depth with each subject. 

A second ~retest was carri ed out i n the selected hospital 
en v iro nment in order to test methodology under exact study 
conditions~ 10 subjects were interviewed in this phase . The 
final questionnaire was devised, with meticulous c are given to 
designing the arrangement of questions on the record forms in 
order to facilitate rapid and accurate recordi ng and coding of 
responses and the subsequent punching of the data. 

A si mple form was designed to document tht:> sampling frame and 
facilitate the sampling procedure. This master file recorded all 
essential details on each subject from t he birth register and 
also held the key for 1 ink i n•g the r ec:ord form to the subject by 
means of a t hr ee d igit survey number. Prior to e~ch mornings 
introductory round, the ward and bed number of each s ubject was 
noted from the inp~tient file at the ho spi tal reception. 

DATA COLLECTION 

The questionnaire survey comrnenced in earnest on Thursday~ the 
8th. of August 1985 and continued until Saturday, the 17th. of 
August 1985, including weekdays a nd weekends. 

The value of planning the study in meticulous detail was revealed 
by the a b sence of any need to make ~runn ing repairs• throughout 
the question n aire survey. No insurmountable hurdles were met 
that infinite patience and quiet persi stence could not resolve. 

Quality 
completed 
recorded. 

consisted of 
dc:w to ensure 
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Cross checki ng of responses against demographic data noted in the 
sampling frame monitored validi ty. The response r ate of 100% 
excluded the n~ed to monitor sample bias in non-responders. 

As a rule intervie~-.,~s were conduc t ed ir: unoccupied or private 
rooms on the \..Jat·d. In some ca-;:.es, inte-rv i€'1/J.,;. took place in 
occupied wards, when the bustle of ward rounds made the soft 
voi ce of the author unlikely to be detectable at the far side of 
the drawn curtains. 

DATA PROCESSI NG 

After the record forms were scrutinised f o r accuracy and 
omissions , the data were then c oded in the column on the record 
form allocated to this function. The need to use transcription 
s heets, with the inherent risk of creating c lerical inaccuracies 
~.Jas avoided. 

On completion of the questionnaire surveys the open questions 
were coded with the use of coding frames . Whil e some open 
questions produce·d a narrow range of responses , f c•r exar>tpl e f the 
s ubject's reaction to compulsory vaccination (8 dif ferent forms 
of response ). other open questions produced a much wider variety 
of respo nses. The question on the subject's spon t a neous recall 
of poss ible measles compli cations produced 57 different 
combinations of possible events. Although only two coding 
characters were allocated to all open questions, the author 
sou ght to lose none of the detail of such responses. As two 
coding characters can cope with 99 different values, t he author 
devi sed a grid format to prec isely code the multiple responses to 
certain questions. 

Social class of both the subject and spo u se (as relevant) were 
recorded. Dual coding was employed, in each caseJ employing the 
mos~ recent British Registrar General 's Social Class Scale (103) 
fo r comparisort ptn·poses t.Jith studies utilising tha t systemt 
together wit h the Irish Social Class Scale (104). The latter 
ordinal scale greatly facilitates the realistic codfn~ of social 
c lass of Irish fanners and those who are self employed. 

Addresses were geocoded by Community Care Area 
parish/district/townl.and within each area . 

and by 

In order to simpl ify the study analysis~ the recent birth of 
twins to s~bjects (2 cases) were coded as if single in Question 
1. In 3 cases subjects had children who died of the Sudden 
I nf a nt Death Syndrome within a fe-w m~.:•n ths of birth .:m cl this data 
is excluded from the analysis. One s ubject had a child who had 
recently died a9ed 11 years and was i~cluded in the analysis . In 
the case of subjects with children aged 11 months and 2 week s (2 
cases), their age last birthday was co ded as if 1 year for the 
purposes of analysis. 
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DATA ANALYSIS 

Coded data were comme rcially punched onto unlabelled 
formatted, 1600 BPI 9 track magne tic tape, and was 
onto a VAX system and then to a CPM diskette via 
Rainbow microcomputer. 

I BM fixed 
transferred 

a Digital 

wa s carried out on a Digital Professional 350 
The data file was composed of a total of 
originating from the 2 record cards employed in 

Analysi s 
c omputer. 
characters 
study. 

A series of logical c h ecks was run on the data to c heck 
unaccep tabl e data ranges fo r each vari able . Var iables 
labelled for ease of recognition. Frequency distributions 
scrutinised and any errors detected were corrected in the 
file. 

micro 
16480 

the 

for 
were 
were 
data 

S tatistica l analysis was performed with the Statistical Package 
for the Social Sciences (SPSS ) . The SPSS crosstab s ub-program 
was ex tensi vely utili sed. When the chi-square significance test 
was used, the Yates correc tion fac tor was included in 2 X 2 
c ontinge ncy tables, and Fishers ex act test where less than 21 
cases were i nvolved. 

Composite variables and scales wer e developed where the combining 
of respon ses to a series of separate question s was appropriate . 
The Ana l ysi s of Var iance (ANOVA) technique 1,..tas used to ex ami ne 
inter-relationships between such gro upings. 
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CHAPTER. :::: 

RESULTS 

A total of 160 subjects were included in the s tudy. The 
response rate was 100%. Data analysis produced the 
following results. 

DEMOGRAPHIC CHARACTERISTICS OF SUBJECTS 

Age distribution is. ~.hown irt Fig. 3, with 3.7% ased less 
than 20 years, and 11.2% aged over 35 years. The median 
age was 29 years, with a mean age of 28 years and a range 
of 16 to 41 years. 
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Fis. 3. Age distribution of subjects 

Marital status was as follows 144 (90.0%) were married 
15 (9.4%) were single and 1 (0 . 6~·-;) ~vas wido1..-,1ed. 
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As regards educational attainment, 39 (24.3%) of subjects 
did not progress beyond primary education, 87 (54.4%) 
attended secondary level education, while 21.3% reached 
tertiary level education with 15 (9.4%) attending tertiary 
level technical·colleges and 19 (11.9%) having university 
education. 

Table 1 shows the social class . distribution of the subjects 
in terms of both the husband~s occupation (where relevant) 
and the subject's own occupational experience, utilising 
the I rish Social Class Scale. Due to the fact that all 
subjects were female (husbands we re rarely seen throughout 
the questionnaire survey),. each subjectrs own occupation 
was also documented for purposes of more detail e d analy s is. 

No 

Irish 
Social Class 

1 
2 
3 
4 
5 
6 

prior occupation 

Husband 
No. % 

36 22.5 
24 15.0 
26 16 .. 2 
44 27.5 
14 8.8 
12 7.5 

4 2.5 

Subject 
l~o. % 

1 0.6 
32 20.0 
6~' .;::, 39.4 
16 10.0 
35 21.3 

7 4.4 
6 3.? 

---------------------------~-------------------------~-----
Total 160 100.0 160 100.0 

Table 1. Irish Soc ial Class Distribution of Study Group. 

To permit comparisons with published data 
Br iti s h Regis trar General~s Social Class 
equivalent data to that displayed in Table 
shown in Table 2. 

British 
Social Class 

1 
2 

Skilled 3 (Non-Manual) 
Skilled 3 (Manual) 

4 
5 

No prior occupation 

Husband 
No. ~~ 

16 10.0 
42 26&2 
12 7.6 
53 33. 1 
21 13.1 
12 7.5 

4 2.5 

employing 
Scale, 

3.1. is 

the 
the 

also 

Subject 
No. ,.; 

1 0.6 
33 20.6 
62 38.8 
22 13.8 
26 16.2 
10 6.3 

6 3.7 
-----------------------------------------------------------
Total 160 100.0 160 100.0 

Table 2. British Social Class Distribution of Study Group. 
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In term;;:. of medical cover ot· instn·ance~ 22 (13.8X) of 
subject~. r•ad medical c:a l·d~. 5 65 ( 40.6%) wt:reo rnembel· ~. of the
Volun tary Health I n su rance Scheme or equivalent, while 73 
(45.6%) were not co v e red under any particular scheme . 

The type of hc• s pital accommodatic•n availed of b>-' the 
s ubj ec ts was as fol : ows 96 (60 . 0%) were in public wa rds, 
28 (17.5~;) in semi private wards a nd 36 (22.5%) were in 
private rooms . 

The majority bf s ub jects did not intend returning to work 
for at least 12 months after delivery of their recent 
infan t( s ). Only 23 (14.3%) intended re turning to work 
full-ti me t,...li thin the next year} 1 9 (11.9~~) hoped to Yeturn 
to par t-time work while 1 18(73. 8%) had no intenti o n of 
r esuming wo rk within that time period 5 if at all. 

The parity of the subjects is s hown in Fig. 4 
Ap proximately 30% of s ubjects had j u s t delivered their 
first child and 50% had one or two older children at h ome 
while s ome 20% of s ubjects had thr ee or more older children. 

en 
1-

30 

0 20 w 
"? 
m 
:::) 
(/) 

L1.. 
0 10 

* 

0 

Fig . 4. 

2 3 4 5 6 7 

PARITY 

Parity of subjects 
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The geographical distribution of the home addresses of the 
s ubjects is indic~ted in Fig. 5 with the position of the 
Coombe Hospital and other major maternity hospitals marked 
on the map. Approximately 25% of subjec ts lived outside 
Dublin city or count y, the majority of whom resided in 
either County Kildare or County Meath. Within t he Dublin 
region addresses were scattered throughout the city and 
count y areas, with marked clustering in the major areas of 
populat ion growth~ namely Ballyfermot, Clondalkin and 
Tallaght. 

Fig. 

CARLOW (2, 1.3) 
CAVAN (1, 0.6) 
LONGFORD (1, 0.6} 
OFFALY (3. 1.9} 

NFA (2, 1.3} 

KEY: 

(No. ,%) Subjects/ 
county 

Maternity Hospitals 

_.., Rotunda --.2 Holies St • 
... 3 Coombe 
... 4 St.James's 

~s Mt. Carmef 

MEATH 
(10. 6.3) 

DUBLIN (1 2 1, 75.6) 

.. .. .: 
Ballymuo . 
• 

Bal!yfer~b(.•. i( l.~ 
••• •••• • 4 ~ L 

KILDARE 
(15,9.4) 

Cl d tk .. ·.• .• 3 •. on il •• !~: CrumTin : • .. . ..... 
Rathfarnham 

s)D.. ••• 

WICKLOW (5, 3. 1) 

C" ..... Geogr a phical 
addresse~ . . 

distri bution of 
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SUBJECTS~ EXPERIENCE OF MEASLES AND ITS VACCINE 

As shown in Fig . 4 , 50 (31.3%) subjects had no previous 
children, while the remaining 110 subjects had 233 
children. Of these c hildrenJ 161 (69.1%) had a h istory of 
previous measles. The degree of per s onal experience of 
measles amongst the subjec ts own childr en is shown in 
Table 3. 

Exp erience Subjects 
(No. children with measles) No . % 

0 31 28. 2 
1 29 26 .4 
2 26 23. 6 
? 
~· 18 16.4 
4 5 4. 5 
6 1 0. 9 

Total 110 100.0 

Table 3. Subj ects' persorial experience of measles 

The subject s had little experience with the measles 
vaccine, as onl y 15 (6.4%) of the children had been given 
the vaccine. In 9 (8.2%) families, 1 child h ad received 
the vaccine and in 3 (2.7%) families, 2 c hildren had been 
vacc i nated against measles. 

Table 4 indicates the age-specific prevalence of measles 
immunity e ither fr om natu1·al mea·sles or measles v a ccination 
amongst the childr en of the subjects. 

Age (Yeal·s) Measles Vaccine Susceptible Tot al 
Last 

Birthday No. % No. % No. % No. % 

-----------------------------------------------------------
1 10 47.6 1 4.8 10 47.6 21 100 .0 
2 9 34.6 3 11.5 14 53 .9 26 100.0 
3 18 52. 9 2 5.9 14 41.2 34 100.0 
4 21 80.8 2 7.7 3 11.5 26 100.0 
5 22 78.5 1 3. 6 5 17.9 28 100.0 
6 18 75. 0 3 12.5 3 12.5 2 4 100 . ,0 

7 - 11 45 81.8 3 5 .5 7 12.7 55 100.0 
12 - 16 18 100.0 0 o.o 0 o.o 18 100.0 
--------------------------------~--------------------------
Total 161 69.1 15 6. 4 5 7 24 .5 233 100.0 

Table 4. Age-speci fic prevalence of meas les imrr.unity. 
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By the 5th bir t hda y, 62% of c h ildren 
meas les , 87.4% o f wh i ch was d u e t o natu r a l 
due to v a ccination . 

had immu n ity to 
immunity and 12~ 

A doc tor was call e d to see 119 (74%) o f the children with 
meas les , while in 42 (26%) cases the parents decided not 
t o s ummon professiona l advice. 

In 22 o f the children with measles, some complication arose 
(excl ud i ng mot·tality), giving a mo r bi dity rate of 1 3. 7%. 
Table 5 indicat e s t h e nature of such complication s . In 2 0 
famili e s 1 compli ca t e d case arose s w i t h o ne famil y havi n g 2 
compli c at ed . c ases. 

Complication No. 

Pn e umonia 7 31.~ 

Ot i tis 1"1edia 5 22.7 
Convulsion 2' 9.1 
Ey e Infection 3 1 3. 6 
Di a rrhoea and Vomiting 5 22 . 7 

Tot a l 22 100.0 

Tabl e 5. Re ported measles complications. 

Du e t o the severity of the compl icat ions 6 case s were 
admitte d to hospita l, 3 (50%) of ~-.~hi eh were due to 
pneumon ia . Hence, t he hospitali s a tio n r a te for measles i n 
the sampl e was 3. 7% . 

SUBJ ECTS" DOCUMENTATION OF VACCINATIONS 

S ubject s with older c hildren were . aske d whether or not the y 
retai ned r e cords o f their childrens' vaccinations as a 
matter of routine. As shown in Table 6, the majori ty 
( 5 6. 4%) of parent s do not retain s u c h documentat i on. 

Records Kept 

Always 
Sometimes 
Nev er 

To t al 

No. 

48 
3 

5 9 

110 

% 

43.6 
2.7 

53.7 

100 . 0 

Ta ble 6. Routine documentation o f vaccination s . 
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SUBJECTS/ ESTIMATION OF MEASLES RISKS 

All subjects were a s ked to rank measles in terms of whether 
they viewed the disease as mild, serious or occasionally 
serious. As shown in Table 7, the majority of parents 
(60.0%) viewed measles as potentially serious. 

Sever it~' 

Mild 
Serious 
Occasionally Serious 

Total 

No. 

64 
53 

160 

Table 7. Measles Severity 

% 

40.0 
33.1 
26.9 

100.0 

The subjects were also asked whether a favourable outcome 
(full recovery) after measles was always to be expected, 
if some children could have life- long problems as a 
co n s equence of measles, or if they were uncertain about 
t his. The majority of parents (57.5%) were unaware of any 
po tential chronic complicatidns following measlesJ as shown 
in Table 8. 

Expected Outcome 

Always full recovery 
Sometimes problems 
Unsure 

Total 

No. 

92 
59 

9 

160 

57.5 
36.9 
5.6 

100.0 

Table 8. Long-term outlook after measles. 

The subjects" estimation of the potential hazards to 
children from measles was examined by• Chi -Square analysis 
i n relation to age, parity, personal experience of meas les 
a nd social c lass of the subject and h e r husband. As shown 
in Table 9, each of these factors was found to be a 
statistically highly signifi cant influence on the subjects' 
awareness of the severity of measles. Subj ec ts in the 
older age group, with previous children and personal 
ex perience of measles and belonging to the higher social 
class (Ir ish Scale) viewed measles as more h azardo us than 
their c ount erpart s. 
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Breakdown of subjects by th• UK Social Class Scale did not 
produce a statistically significant correlation with 
measles severity, a lthough a trend similar to that s how in 
Table 9 was found. 

Factor 

t1i ld 

No. 

Aqe (Yrs) 

< 25 23 
25 - 30 18 

) ·30 23 

Parit Y! 

0 29 
1 Ol" 2 28 
3 Cl" More 7 

ExQe-r· i e nce 

None 42 
Some 22 

Social Cl ass:.* 

Subject 
1,2 11 
3~4 24 
5J6,7 29 

Husband ., ..., 
- ' ·c:. 10 
3,4 31 
5,6,7 23 

Severity 

74.2 
30.5 
32.9 

58.0 
35.0 
23.3 

51.9 
27.8 

33 . 3 
30.4 
60.4 

33.3 
35.7 
63.3 

Severe 
(Occasionally) 

No. 

8 25.8 
41 69.5 
47 67 .1 

21 42.0 
52 65.0 
,.,~ <--· 76.7 

39 48.1 
57 72.2 

22 66.7 
55 79.6 
19 49.6 

24 67.7 
53 64.3 
19 36.7 

Significance 

P Value 

0.0001 

0.0040 

0.0033 

0 . 0025 

0.0146 

------------------------------------~----------------------

(Total for each factor= 160, row totals = 100.0%). 

* Irish Social Class Scale. 

Table 9. Demographic characteristics and 
severity. 
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SUBJECTS/ KNOWLEDGE OF THE MEASLES VACCINE 

While few subjects had ~nsured their children were 
protected again s t meas les by vaccination, a ll subjects were 
quest ioned about thei r knowledge of the vacc ine. When a 
subject was aware of the existence of the vacci r,e, furthe r 
qu est ions wer e asked to elicit their knowledge a bout the 
relative value of the vaccination. 

As s hown in Table 10, only 52.5% of s ubjects were aware 
that a measles vaccine existed. 

Vacci ne Availabl e 

Yes 
No 
Unsure 

Total 

No . 

64 
69 

7 

160 

Table 10. Vaccine availability 

52. 5 
43.1 
4.4 

100 . 0 

Aga in, Chi-Square analysis r e veals tha t older subjects, 
those wit h previous c hildren and belonging to the higher 
social classes (Ir ish Scale) were sign i fican tly more likely 
to be aware that the vaccine was avai 1 able , as s hown in 
Table 11. 

Factor 

Age (Yrs) 
< 25 

25 - 30 
> 3 0 

Par it ~ 
0 

~ .... or 2 
3 Ol' More 

Social Class* 
Subject 
1~2 
3~4 
5,6~7 
Husband 
1 J2 
3,4 
5~6s7 

Availabl e 
Yes 

No . % 

8 25.8 
31 52 .5 
45 64.3 

17 34.0 
50 62.5 
17 56.7 

20 60.6 
48 60.8 
16 33.3 

39 65.0 
37 52.9 

8 26 . 7 

No/Un s ure 
No. % 

23 74 .2 
28 47.5 
25 37 .7 

33 66.0 
3 0 37.5 
13 43.3 

13 39 .4 
31 3 9.2 
32 66.7 

21 35. 0 
33 47.1 
22 73 .3 

Significance 

P Va lu e 

0.0017 

0.0059 

0 . 0064 

0.0028 
-----~------------------------------~-------------·---------
(Total for each factor = 160 , row totals= 100.0%). 
*Iri s h Social Class Scale 

Table 11. Demo graphic char acteristics and 
availability . 
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Breakdown of subjects by fa~ily experience of measles a nd 
by the UK Social Class Scale did not produce a 
statistically significant correlation with knowledge of the 
availabili t y of the vaccine although a similar trend to 
that shown above was noted . 

As shown i n Tables 12, 13 and 14 res pectively, in those 
subjects aware of the vaccine, 46.4% considered t he vaccine 
to be very safe, 32.1% vJere a~Atare that "mini-measles" was 
common after the vacc i nation and only 29 . 8% knew that the 
vaccine was virtually always protective against natural 
measle:. a nd 23 . 8% thought the vaccine merely reduced the 
severity o f natural measles. The age~ parity, experience 
of measles and social class of the respondents were not 
found to significan t ly predict the accuracy of the 
subject's k nowledge of the vaccine. 

Saf ety 

Very Safe 
Sc•me Risk 
Unsure 

To t al 

No. 

39 
4 

41 

84 

46.4 
4.8 

48.8 

1 0 0 . 0 

Table 12. Degree of vaccine safety 

Incidence 

Common 
Rar e 
Unsure 

To t al 

No. 

27 
1 

56 

84 

% 

32.1 
1.2 

66.7 

1 0 0 . 0 

Table 13. I n cidence of "mini-measl es" 

Ef f ectiveness No. % 

Al•r.~avs 25 29.8 
Occ-asionall y 10 11.9 
Reduces Sever it y 20 23.8 
Unsure 29 34.5 

To t al 84 100.0 

Table 14. Vaccine effectiveness. 
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MEASLES OR ITS lJACCI NE - THE PARENTS" CHOICE 

Each subject was briefly informed about the f orthcoming 
Measles Eradication Programme and that the measl es vaccine 
would be widely availabl e at no cost to the parents. They 
were asked if. they wou l d prefer their present infant ( s) to 
be gi ve n the measles ~ acc in e in 15 months time, to contact 
measles natural ly or whether more info rmation would be 
necessary b e for e ma k ing such a choice. As shown in Table 
15, many opted immedia tely f or the vacci ne , a minority 
would prefer the naturally derived immunity, whil e 47.5% 
would need more information before making the deci sion . 

Pt·eference 

Vaccine 
.f-1easles 
Information 

To t al 

No. 

67 
17 
76 

160 

41 .9 
10.6 
47.5 

100.0 

Table 15 . Preference for vaccine, measles or information . 

The nature of the desired info rmation is shown in Table 
16$ with the majol"i t~· (81. 6%) wi shing to know i f the 
vaccine could l ead to any side effects. Other queries 
included the relative me rits of t h e vaccine safety compared 
to t he risks of measles (19.7%) and t-Jhe ther or not the 
vaccine offel·ed good protection (1 3 . 2%). A min c-l· i ty of 
subjec ts raised the s pecific aspect of v acc ine brai n damage 
and o the r vaccine deta ils . 

Inforrnation 

Any side effects 
Value of vacci n a tion 
Vaccine effect iveness 
Risk of brain damage* 
Allergic reactions 
Contraindi cat ions 
Component s of .vaccine 
If vac cin e we ll tested 

No. 

62 
15 
10 

4 
l 
1 
1 
1 

81. 6 
1 9.7 
13 .2 
5.3 
1.3 
1.3 
1.3 
1.3 

*From measles vaccin a tion. (Row totals = 76, 100 .0% ) 

Table 16. Information requested prior to deci sion. 
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Where subjects chose either the measles vaccine or more 
informationJ they were then asked : "Should you d ecide in 
15 months time to have your child(ren) vaccinated against 
measles , would you prefer to go to your own family doctor 
or the nearest clinic- if either way the vaccine and vi si t 
were both totally free ?" As shown in Table 17, the 
majority would prefer the child(ren) vaccinated by the 
family doctor. 

Preference 

Doctor 
Clinic 

Total 

No. 

88 
55 

143 

Table 17. Vaccination preference 

61. 5 
38.5 

100.0 

Table 18 reveals the vo lun teer e d reasons beh ind the 
s ubjects/ stated preference. The major factor s for 
preferring the family doctor were his/her familiarity with 
the f amily, confidence in his/her expe~·tise, convenience in 
terms of nearness and s urgery times a nd the availability of 
perso n a l attention. The dominant reason for preferring 
cl inic vaccination was that the subjects/ other children 
were routinely vaccinated at clinics, together with 
co nfidence in the experience of cli ni c doctors, conveni e nce 
a nd familiar it y t4ith the family circumstance~,. 

Reasons 

Confidence 
Familiarity 
Convenience 
"Routine" 
Personal Service 
Faster 
Fu ller Expl a nat io n 
Dislike Other 
New to Area 
"Always" there 
No Reason 

Doctor 
No. 

23 26.1 
26 29.5 
25 28.4 

3 3.4 
17 1 C< ·:;. _, . ..;.:) 
11 12.5 

7 8.0 
7 8.0 
0 0 . 0 
0 0.0 
0 0.0 

Clinic:: 
No. % 

14 25~5 

9 16.4 
10 18.2 
24 43.6 

0 0.0 
0 o. o 
3 5.5 
0 o.o 
2 3.6 
1 1.8 
1 1.8 

(Row totals- Do c tor = 88, 100.0% ; Clinic= 55, 100.0%) 
Table 18. Reas on for choice of vaccinat ion site. 
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Statistically, age, parity, ~xperience with measles and 
social class did not significantly influence preference for 
vaccination by the family doctor or at the clinic, although 
there was a trend for older subjects and those from the 
higher social classes to opt in favour of v accination at 
doctors" su rger ies. 

SUB,JECTS" FAMILIARITY WITH THE SIGNS OF tv1EASLES 

Subjects were questi oned about 5 of the signs of measles 
and Table 19 displays the variety of responses. A rash and 
fever were almos t universally remembered as features of the 
i nfection. Conjunctivitis and c:o rza were less familiar, 
whereas only 50.0% of subjects could recall a cough as 
being an associ ated sign. 

Sign Yes No Unsure 
No . % No. No. % 

Rash 159 99.4 0 0.0 1 0.6 
Fever 142 88.8 12 7.5 6 3.7 
Red Eyes 101 63.1 50 31.3 9 5.6 
Sneeze 95 59.4 53 33.1 12 7.5 
Cough 80 50.0 69 43.1 11 6.9 

-------------------~---------------------------------------

(Row totals= 160~ 100%). 

Table 19. Parental awareness of the signs of measles. 

In subjec ts who wet·e aware of the measles cough, 
also asked to score its severity. As s hown in 
53. ?/o of subjects were at..Jare of the troublesome 
the cough. 

Severity No . % 

'they were 
Table 20, 
r.ature of 

Slight 
Mild 
Troublesome 
Unsure 

9 
24 
43 

4 

11.3 
30. 0 

5.0 

Total 80 100.0 

Table 20. Sever it y of measles cough. 
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As shown in Table 21, 70.0% of subjects considered the 
duration of measles illness to be 7 to 10 days or longer. 

Duration 

Few days 
7 - 10 days + 
Unsure 

Total 

No. 

:39 
112 

160 

2 4.4 
70.0 
5.6 

100.0 

Table 21. Duration of measles illness 

For the purpose of further analysis, subjects were 
allocated 1 point far each sign of measles they were 
familiar with. Mean scores were calculated for a number of 
groupings of demographic characteristics. Analysis of 
Variance (ANOVA) was employed as the statistical tool to 
examine int~n -relationships ben:ween these groupings. As 
demonstrated in Table 22, the older age groups, those with 
previous children and those with experience of measles were 
more like ly to be aware of the spectrum of the signs of 
measles to a highly s ignifi cant degree . No such trend was 
visible in terms of the social class of the subjects. 

Factor 

< 25 
25 - 30 

> 3 0 
Total 

0 
1 or 2 
3 OY t1ore 
Total 

Experience 

None 
Some 
Total 

Table 22. 

No . 

31 
59 
70 

160 

50 
80 
30 

160 

81 
79 

160 

19.4 
36.9 
43.7 

100.0 

31.3 
50.0 
18 .7 

100.0 

50.6 
44.4 

100.0 

Mean Group Score 

2.6 
3.6 
4.0 

2 .8 
3.8 
4.6 

4.3 

P l.)alue 

0.0000 

0.0000 

0.0000 

Demographic v ariables and familiarity with 
measles signs. 
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SUBJECTS; FAMILIARITY WITH MEASLES COMPLICATIONS 

Subjects were asked whether or not they were aware of any 
complications arising from measles, both at the time of 
infection and manifesting months or years later. As shown 
i n Table 23, 58.8% of subjects thought of some immediate 
complications, and cnly 5.0% were aware of any delayed 
complications. 

Complications 

Immediate 
Delayed 

No. 

94 
8 

Yes 
<'/. .. 

58.8 
5.0 

(Row totals= 160, 100 .0%). 

No. 

53 
144 

No 
% 

33.1 
90.0 

Unsure 
No. % 

13 
8 

8.1 
5.0 

Table 23. Awareness of any immediate or delayed measles 
complications. 

When asked to specify the nature of such complications , the 
s ubj ec ts volunteered the array of responses documented in 
Table 24. 

Immediate Complications Delayed Compl ications 
No. % No. % 

"Blindness" 36 22.5 Brain Damage 5 3.1 
Deafness 25 15.6 Deafness 2 1.3 
Pneumonia 18 11.3 Encephalitis 1 0.6 
Ear Infect ion 14 8.8 
Eye Infection 3 1.9 
" Eyes " 9 5.6 
"Ears" 5 3.1 
"Chest " 7 4.4 
Encephalit is 11 6.9 
Retardation 10 6.3 
Fits 5 3.1 
Vomiting, 
Diarrhoea 5 3.1 
Temperatur e 3 1.9 
Throat Infection 5 3.1 
Death 3 1.9 
Nosebleeds 1 0.6 
Murmur 1 0.6 
"Heart" 1 0.6 
Impoten ce 1 0.6 

(Row totals 160, 100.0%). 

Table 24. Suggested immediat e and delayed measles 
compl i cat i o.ns. 
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As regards the ho s pitalisation risk f r om measles , less than 
50~ of subjects were aware of thi s e v e ntuality as shown in 
Table 25. Only · 28 (17. 5%) of subj G-e t s were personally 
fami liar with a child requiring admi ssion to hospital with 
measles. 

Frequency No. % 

Never 86 53 . 8 
Rarely 64 40.0 
Often 2 1. 3 
Possible '"" '-J 3.1 
Unsure 3 1.8 

Total 160 100.0 

Ta ble 25. Awareness of hospitalisation from measles. 

Subjects were que stioned about 8 of the complications of 
measl e s, and the variety of respon s es are shown in Table 
26 . Approximately 50% of subjects were at-Jare of any of the 
c omplications. Res pondents were most famil iar with 
c onvulsions (triggered by pyrexia), pneumonia and ear 
i nfections. Only 23.1% were aware of measles encephalitis, 
with 16. 2"./. apprec iating that measles could 1 ead to men tal 
r e t a rdation . Approximately 90% were unaware that measles 
is a potentially lethal infection . 

Complication Yes No Unsure 
No. ~; No. % No. % 

-----------------------------------------------------------
Convulsion 84 52 . 5 65 40.6 11 6 . 9 
Pn e umonia 80 50.0 71 44.4 9 5.6 
Otiti s Media 75 46.9 71 44 .4 14 8.7 
Bli ndness 58 36.3 85 53.1 17 10.6 
Encephalitis 3 7 23 . 1 111 69 . 4 12 7.5 
Retardatio n 26 16.2 118 73 . 8 16 10.0 
Mort a lity 18 11.3 129 80.6 13 8.1 
Pa r a lysis 4 2.5 148 92.5 8 5.0 

(Row totals= 160, 100.0%). 

Ta ble 26. Parental awarec>ness of measles complications. 
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In o rder to permit further analysis to be carried out, 
demographic characteristic-::. of the subjec ts wet-e grouped 
and scored in the manner described for the signs of 
measles. A~ shown in Table 27~ ANOVA again reveals a 
similar pattern, with the older age groups, t hose with 
previous children and those with experience of measles 
being more aware of the potential complicat ion s of measles 
to a highly significant degree. Again, s oci al class 
produced no apparent trend in t his analysis . 

Facto·r 

< 25 
25 - · 30 

> 30 
Total 

Parity 

0 
1 or 2 
3 or· Mor e 
Total 

Experience 

Ncme 
Some 
Total 

Table 27 . 

No. 

31 
59 
70 

160 

50 
80 
30 

160 

81 
79 

160 

19.4 
36.9 
43.7 

100.0 

31 . 3 
50.3 
18.7 

100.0 

50.6 
49.4 

10(1.0 

1"1ean Gn:sup Score 

1. 2 
2.3 
3.0 

1.4 
2.6 
..-, ? 
..;;. . ...., 

1.9 
2.9 

P Value 

0.0000 

0.0000 

0.0008 

Demographic variables and fari\iliarit~-' with 
measles complications. 

ATTITUDES TO COMPULSORY INMUNITY AT SCHOOL ENTRY 

All subjects were asked their initial reaction to the 
concept of susceptible children being required to have 
measles vaccina tion prior to school entry in Ireland - on 
the understanding that the vacci ne is shown to be both safe 
and effec tive. As shown in Table 28~ 77 .4% would actively 
welcome or not object to the idea~ whereas 1 3 .7% would 
object to such compulsory legi slation as an infringement on 
parental fr eedom of choice. 
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Attitude No. 

"Great idea" 36 22.5 
"Good idea" 42 26.3 
"If safe, ok 11 37 23.1 
No objection 9 5.6 
Undecided 4 2.5 
Prefer measles 10 6.3 
Parents' cho ice 21 13.1 
Object 1 0.6 

Total 160 100.0 

Table 28 . Attitude to compulsory vaccination at school 
entry. 
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CHAPTER 4 

DISCUSSION 

The human race tends to have an insat iable interest in ill 
h eal t h, especially in so-called developed countri es where a 
ma jor s lice of the population/s income ends up in the purs e 
o f the health services. Both the imagina tion of the public 
and the content s of this purse ar e generally focu ssed on 
"hi..:.tech" medicine where drama ti c c ures for a ll kinds of 
ailmen ts are everyday expect a tions. Health and the 
preservation o f healt h rarely receive such r i veting 
atten tion. 

As a result, preventive medicin e is often consider ed rather 
low key and generall y languishes in the s hadows rather than 
in t he limelight. Prevention, involving di stant and 
perhap s hazily unders tood diseases , tends to be shrouded in 
a certain apathy. In terms of pre v e nting an infectious 
disease through voluntary vaccinat ion, individu a ls must be 
awar e of the avai lability of the vaccine, and have 
suf f i cient knowl edge and mo tivation to go out and actually 
have the vaccination carried out. Health education is the 
modern terminology which describes the process whereby 
ind ividuals are given sufficient reason to choose to carr y 
out s u ch an act with the objective of ultimately enhancing 
that individual/s health. As regards generating measl es 
vacci n e upt a k e to a level suffi c i e nt to interrupt the 
circulation of the wild measles v irus throughout the young 
population of Ireland, given the st udy results, health 
edu cation is cert a inly faced wi t h a sizeable challenge. 

At the outset, the author was careful to select a sample 
relev ant to the objectives of the National Measles 
Eradi cation Programme, namely parents of young c h ildren . 
Speci fically, the inclusion of s ubj ects who ha d just given 
bir th to their first child (31% of the sample) together 
with s ubjects with older children, was considered a v ital 
facto r in terms of developing health education strategies . 
The s tudy populati on resembled t he t arge t n a tional 
popula tion as regards many major demogr aphic variabl es . 
The use of differing social status coding t e chni ques by the 
var i o us agencies involved led to some dif ficulty in direct 
comparison of the study and the national population in 
terms o f soc i o-economic groups. 

I n t he study population, 31% of t he subj e ct s h ad no 
previous children and 50% of subjects ha d p erson a l 
exp e rience of mea~-le~. ~"i thin thei r own families. 69"4 of 
t he s ubjects' children had measles~ of whom 74% were seen 
by a physici a n at the t i me . The morbidity rat~ from 
measles was f ound to be l3.7%J mainly attribute d to 
pneumonia an d ot itis media, whil e 3.7% were ho spitali~.ed 

due to m~asles complications. These figur es can be 
compared to those fo und in two other Irish studies. In the 
Water ford study in 1981, the complicatio n r at e was 8. 2% , 
with a physici a n see ing 55% of the cases with measles (93). 
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In the Dublin study in 1981, where 69% of the subjects' 
children had histories of measles, a physician visited 77% 
of such cases, and the hospitalisation rate was found to be 
4 • 3"/, ( 90) • 

In the population based survey carried out 
1974, a complication rate of 18% was fou nd, 
to otitis media and respiratory infecti on, 
cases were hospitalised and 60% were . seen by 
(10). 

in Denmark in 
generally due 
where 1% of 

a physician 

In contr a~t, Miller found that in notified measles cases in 
the UK in 1964, 1 in 15 cases s uffered a potentially 
s erious complication and 1. G'% were hospitalised 
(19). As discu s sed in Chapter 1, if the average yearly 
incidence of measles in Ireland i s approximately 60,000 
cases 1 and given the average annual adm ission rate from 
1973 to 1984 was 732 cases (96), the national measles 
hospitalisation rate is currently some 1.2%. 

As regards familiarity with the cli.nical signs of measles , 
the author's study revealed that a rash and fever were 
familiar signs to the great majority of respondents, with 
conjunc~i uiti s and coryza being le~s well known. Only 50~ 
of respondert ts we-re aware that meas les was associated with 
a cough, of whom only 54% ranked the cough as troublesome. 
70% of respondents stated that a child with measles is 
generally ill for 7 to 10 days. Older subjects , those with 
other children and those ~elonging to the higher social 
class were found to be significantly more familiar with the 
signs of measles. Social class was not found to exert a 
signficant influence on that factor. In the Waterford 
study , in 80% of measles cases, the illness was said to 
last 7 to 14 days (93). In the UK, Blair et al found that 
68% of the !':-ubjects identified measles correctly from 
photographs, 91% volunteered • s pots" as evidence of 
measles, 31% mentioned pyrexia, 10% a "cold" and 16% said 
the ~eyes were affectedu, with parents familiar with 
measles cases in their own families being aware of a 
greater number of signs of measles and identifying 
correc tly the measles rash significantly more frequently 
than parents without such experience (81). 

In the present study , measles was consi dered to be a mild 
disease by 40% of the subjects, 33% of subjects viewed 
measles as ser ious, and 27% thought that measles was 
occasionally serious. 58% of subjec ts expected children 
with measles to always mak e a full recovery, while 37% 
thought that measles could sometimes lead to lbng-term 
compl ications and the remainder (5%) were unsure about this 
point. Again, older subj ects_5 those with previous 
children, those with experience of measles and parents 
belonging to the higher social classes (Irish scale) saw 
measles · as a grea ter risk to children than their 
counterparts. In the 1981 Dublin study , 62% of subjects 
volun teered that they considered measles a mild disease, 
with 36% viewing measles as serious , with 88% stating that 
m~asles could be sever e when specifically questioned and 
90% felt that a doctor should be c a lled to a child with 
me-asles (90) . 
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Jn t he Scott ish st udy by Carter et al 
par e nts did not consider measles as a 
i llrn?~-~- ( 71). 

in 1982, 34% of 
serious childhood 

In the present st udy , subjects were asked to volunteer any 
known measles complications. 59% of s ubjects mentioned one 
or other poten tial complication, generally referring to 
nbl indness" , deafness, pneumonia or ear infect ion. The 
most serious coroplicati_c•ns, for example e n cephali tis, 
men tal retardation and death were rarely ment ioned. Onl y 
5% referred to measles complications (mental r etardation, 
deafness or encephal iti s) first appear i ng months or years 
after t he episode of measles. 

41% of subj ec ts were aware that measles carried a distinct 
ri s k of lead ing to hospitalisation , with c•n l~r' 18"~ being 
per son ally f ami 1 i ar with a child a dmitted to hospital with 
measles complicati ons. Upon specifi c questioning about 
measles complications, a pproximately 5 0% of subjects knew 
than measles coul d lead to convulsions, pneumonia or otitis 
medi a . That encephaliti s could ensue from measl es was 
known by 23U, mental retar dat ion by 16% a nd p aralysi s in ~.4 
of s ubject s . Only 11% of subjects could conceive that 
measles was a potentially lethal infection in a child. 
Older s ubj ects, a nd those with prev io us children or hav ing 
perso n al experi e nce of measles were found to have 
s ign if icantly mor e knowl edge about meas les complications 
than their coun terparts. Social class was not found to 
exert a significant influ e nce in thi s respec t. In the 
Dubl i n study of 1981~ 84% of subjects c l a imed some 
knowledge of meas l e s complication, and demon s trated that 
many misconceptions of measles c:ompl i cati ons 1.-.1ere commonly 
held (90). In the UK study by Blair et al, only 20% of 
subject s ct•uld name any complicatio n of measles (81). 

The fact that measles v acci ne was seldom u sed in this 
coun t ry prior to the National Measles Eradicatiorr Programroe 
is shown by the study result where only 10% of subjects had 
personal experience of the vaccine amongst their own 
c hildren, ~ith approximatel y 6% of all the children h a ving 
been vaccin a ted against measles . Inde ed, of these 15 
children, one had been vaccinat ed i n the United States, one 
in Italy and two had r eceived the vaccine in England. 
Hence only 4.?h of older children had been given the 
measles vaccine in Ireland . 5~~ of parents were awar e that 
a measles vaccine ac tually existed, and these tended to be 
t he older subjects, those with older chi ldren and those 
belonging t o the higher soc ial classes. Of these subjects, 
46~ were sati sfied that the vacci n e was very s a fe, 32% knew 
that "mini - measles " was a common reaction, a nd only 30~ 
c onsidered the vacci ne to virtually always pro tec t against 
natural measles. However, 24% thought the v acc ine merely 
reduced the sever i ty of natural infection, and 5% viewed 
the vaccine as unsafe. These results compare to those 
found in the Water ford study in 1981 when only 1% of 
children had been vacc inated (and usually in the UK)~ and 
the Dublin st udy of the same year where only 36% of p a rents 
were aware of the vaccine/s existence (93,90). 
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In the UK where measles vaccine has been generally 
available since 1968• Adjaye in 1981 reported that 81~ of 
subjects were aware of its exi~.tenceJ ar1d 22% made personal 
decisions against measles vaccination, generally due to 
s u s picion of the vaccine's safety or that i t was considered 
unnecessary (79) , 8lair et al found that 6~~ of subjects 
thought that the vaccine was only someti mes or never 
effec t ive, 16X thou ght it was harmfult and 5% were aware of 
the mini-measles t yp e r eactions (81). Ca r ter et al 
reported that only 44% of subjects co ns ide r ed measles 
vacci nation safe and 35% thought it car ried a moderate risk 
of serio u s side effects (71) . The controver sey over the 
pertussi s vaccine in the UK must clearly have r ippl~d far 
and wide and measles vaccine fell under the same cloud of 
s u sp icion and distrust. 

In the present study, each subje~t was asked whether they 
would prefer their recently delivered child to be 
vacci n ated against measles in 15 months time 1 to c ontac t 
natural measles or if more information would be needed 
befo re the decis ion could be taken. 42% of subject s opted 
immed i ately for the vaccine, 11% would prefer natural 
infec t io n and 47% would request further information. The 
major area of in terest for 82% of the subjects focused on 
the p ossi bility and risk of any vaccine s ide-effec ts. Only 
20% of subjects appeared k een to know the relative merit of 
the vacc in e compared to the hazards of natural measles. 
13% of subjects wished to know if the vacci ne was actually 
effective~ and how long the protec:t io.n la-=.ted. 5% of 
subjects raised the specific topi c of the ri sk of vacci ne 
induced br ain damage. Only 4% were interested in finding 
out detai l s of v acci ne allergies, contraindications , a nd 
whether or not it was well tried and tested. 

In the Dublin study in 1981, 68% of subject s favoured 
vacci n ati on ~ 18% prefer red naturally acqu ired i mmunity and 
the remainder considered the vaccine either unsafe, 
unnecessary or held no opinion on the matter ( 90 ). In the 
pre-campaign Dani sh study in 1974, 54% of respondents ·had 
posit i ve a ttitudes to vaccinationt 30% h e ld nega tive 
attitudes and the remainder were undec ided (10). 

In the present study, when s ubj ects were a sked their 
prefer e nce for performance of vaccination , given the fact 
that cost was not a factor, 62% would prefer to go to their 
own f am i 1 ~, physician, and 38% would op t to go to the 
nearest health clinic. As regards the cho ice o f the family 
physi cian, the reasons for this preference included 
confi dence in hi s/her skill (26%) ~ the fac t that the family 
was well known to the doctor (30%) , conv e nience of the 
sul·gery and the times of s ession s ( 28%) and the 
ava ilability of personal attention (19%) . The fact that 
the s urgery provided a more efficient service was mentioned 
by 13% of subjects, 8% found that famil y do ctor s offered 
more advi ce and explanation, and 3"~ habitually had visited 
surgeries for all vaccinations of their older children. 
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The clinic was preferred for reasons of confidence in 26% 
of cases, co nvenience by 18%, the fact that o l d er children 
wer e v a cc i nated in c lini cs bV 44%. 1 6% of subjects felt 
the family history was mor e familiar to c lini c doctors and 
6% of case: . me n tioned that clini c: doct c•rs o ffere d fuller 
explana tions a bou t s uch procedures. 

The concept of compulsory vaccin a tion for school entry was 
accep t able to at l e ast 77% of subjec ts~ with 49% wa·r mly 
r ecepti ve of the :idea. Some 13% of su bjects ~-.~ould pr e fer 
if i t was left to parents to choose! 6% would prefer 
naturally acquir e d measles and o nly 0 .6% would actually 
object, wit h 3% unde cided about the issue . 

In the UK, Car tet· et al found that 69% support e d cornpul s ory 
vacci nat ion, 16% opposed it and 14% wer e unsur e (71), with 
Mi ddleton s uggesting that 90% of paren ts consent to the 
vaccine when requested (70 ) . 

However, the wi s dom of compulsory legi s lation over s uch 
issue s in many c ountries tends to be ho tly debated. 
Entren c hed a ttitudes can g ive rise to co nfron tat ion which 
could indeed infli c t damage on the ori gi nal o b j ec tives of 
the eradicatio n c ampaign, i r t·e~.pectiv e of the outcome of 
the debate. Whether compulsory v a ccina tion i s e ver mooted 
in I rel and remain s t o be seen. 

Finally, on l y 44% of subj ec ts in the a uthor' s s tudy were 
fo und to routinely document their c hildrens' vac cinations. 
Given t he need to closely monitor measles vaccine up take in 
any e radica ti on campaign, for example at scho o l entry, the 
value of careful vaccination recording has b een found to 
play a vi tal role in the succe~.s of .the American 
exper i e nce. This issue deserves speci a l scrutiny in the 
Irish cont ex t a s the coun try st rives to eradicate the 
disease . 
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CONCLUSIONS 

The primary aim of the National Measles Eradication 
Progr amme mu s t be to achieve the highes-t possibl e init i al 
uptake of the measles vaccin e in the suscept ibl e childhood 
popul a tion. Sub sequently, immunity. mus t be a r tificially 
sustained at s ome 95% in future generations of children 
until global eradi cat ion of the di s ease i s a reality. 

Given the fact the vaccination will be voluntary during 
this campaign, and pel·haps indefinitely, cultural 
acceptance of the vaccine is critical. Parents must 
receive accurate and balanced messages about the vaccine 
from both individual health professional s ·and other 
source s, fo r exampl e , the media . Health education must 
theref~re p lace the natur a l di sease and the v a ccine in 
proper persp e ct iv e for parents to e nable . them to make the 
wisest choice on behalf of their own children. 

From the a uthor's study , distill a t i on of the results point 
towards a major challenge facing health education in terms 
of measles eradication in this country, despit e impressive 
knowl e dge about measles and its va c c ine on the part of many 
of t he subjects and their e nthusias m for measles 
eradicat ion. 

Measles leads to s ignificant mo r bidity a nd mortality of 
Irish chi ldren, which could be reduced to virtually zero 
overnight if par ents fully avail of the vaccine. Apart 
from the r e duct i on i n n eedless human s uffering, cost
b e nef i t type a nalysis on meas les e r a dication indicates that 
the concept is also economi cally viable. 

The s tudy r e veals that the true severity of measles tends 
to be grossly underestimated by parents, particularly its 
more hazardous complica tions, and they are also generally 
unaware of the vaccine;s existence~ let alone its safety 
and e fficacy. Younger parents ~ those without previous 
childr e n or person a l exper ience of children with measles 
and those from the lower social classes will have to be 
afforded special consideration in terms of health 
educati on. Clear ly health profess ionals must themselv e s be 
highly informe d and mot ivated if e radication of measles is 
to be realistically expected. Experience o f other 
countries shows that when parents are left to seek the 
vaccine "off the ir own batn, or where physicians rely on 
case finding or give in a ccur a te advice on vaccine 
contrai ndica tions, vaccine uptake is drastically affected. 
Eradication of measl es from Ireland should therefore be 
enhance d by the existence of a v ae:cination 1·ecal l s y stem, 
with s pecial attentio n given to the above mentioned groups 
of par e nts. 
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The fact that the free vaccine will only be available from 
family physici a ns during the initial Eradication Programme 
may slow down the i nitial impetus of vaccine up take gi ven 
the fact that 38% o f the subjects in the study population 
were found to prefer vacci nati o n at clinics . These 
findi ngs would s u ggest a combi ned delivery of vacci ne, 
invol vin g family physici a ns and clinics al ik e would be the 
most sen s ibl e long term approach to measles e radi ca tion. 

Whil e the f ac t that most s ubjec ts in the s tudy would 
welcome compulsory v accination for school entry, it 
p roba bly refl e cts the degree of interest in avoiding 
measles in the ir children rather t han the d esir abilit y of 
the concept i tself. Howevet·, routine assessm~nt of 
vaccination sta tu s at school en try may prov e a vital 
eleme nt in s ustaining high vacci ne u p take and also to 
e nsu r e that o utbreak co n trol will be feas ibl e in the 
future. As only some 5 0% o f subjects a t present routinely 
retai n documentation of their c hildrens' vaccinations, 
adoption of a sta ndard record for noting such dat a (and 
perhaps other relevant medical data), should b e a vital 
element in the measles eradication strategy of this 
c ountry. 

The relative effectiveness of the dive rse comp onent s of 
health education t hroughout the National Measles 
Eradica t ion Programme s hou ld be subjected to careful 
scrut iny. The au thor ~s study provides baseline data of the 
p r e - ex i sting parental kn owledge on measles and it s vaccine. 
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Appendix 
CONFIDENTIAL MEASLES QUESTIONNAIRE 

Q!h !:L.. -.JOHNS ON VERGEMOUNT HALL DUBLIN .§ 
CARD CASE 
U f I I 14 
LJ_J· S1 1 

2 
3 
4 
5 
6 

How ma ny children do you now have 
How ma ny of them h av e had me asles o r vaccine (volunteered) 
How ma ny of them were seen by a doctor at the time 

LU LU10 
u._j • 
LU 
.LU 

Did any of them get complica tions How man y 
What ki nd o f compl icat i ons 
Did you k ~ep a record of 1.Al1 2.Some 3.None of their vaccinations u 

52-;--~~-~~:-~~~~~~~;-~~:~~:i~~~~~~~-;~~;;~::~-;~~:;:;~~:i-::;7::~--------u 
B Do childre n with measl es l.Always recover fu ll y LJ 

2.Sorne h ave l if e l o ng problems 3 .Unsure 
U 11 9 Can children be vacc ina ted a gainst measles l.Yes 2 .No 3.Unsure 

(Did an y of y our c hildren set the measles. vacc:: i n e ..• . , How many ) LJ-- -- -- --.1 
10 Is the vacci n e l.Very s afe 2 .Not ver y safe. 3.Unsure 
11 Hill it stop children getting measles l.Always 2 . Sometimes U 

3.Reduces s ev e rity of Aatural me asles 4 . Unsure 
12 I s a sl ight f e ver/rash a f ew days after vaccination l.Quite common 

2. Rar e 3.Unsure 
u 

53~;-;~::~~-;~:-~~:;;~-;~7~-~~7~~-~~~~-;:~-;~:-::~~~~:-;~~:;:;:~-;::~~:~-~LJ 
3.More i nformati on before you d ecided 

14 What informa tion wo uld you ask for LU 
15 (If 1 , 3 ) If you dec ide to vaccinate would you pre fer to go to U 

l.Your own f amily doctor 2 . Neares t h e alth clinic** 
16 Why would you pref er ••..• LJLJ 

54 

22 
23 

24 

25 
26 

27 

As f ar as yo u know, do e s measles cau s e 17 Ras h/spots 18 Red sore 
19 High fever 20 Sneeze 21 Cough 
I s cough usually l.Very slight 2 .Mild 3.Troubl esome ~.0nsure 
Is a chi ld with me~sles usu a lly ill 1.A few hours 2.Few days 
3.Week- l0 days 4.Unsure · 
As far as you kno~ can s erious c omplica tions occur when child has 
measles l.Yes 2. No 3.Unsure 
Like what 
Can serious compl ica ti on s follow measles mts/ yrs later l.Yes 2.No 
3.Unsure 
Like what 

28 As far as you k now a re- c hildren with meas les admitt~d to hospital 
1.Never 2.Rarely 3.Frequently 4.Unsure 

eyet I ·I 

u 
u 
u 
l_u 
u 
LU 
u 

134 

29 Do you know of any s uch child personally 
As far as y ou know c an measles cause 30 fits 31 Chest inf. 
32 Ear inf. 33 Brain inf. 34 Sight loss 35 Me ntal retardation 
36 Paral y si s 3 7 Death of a c hild 

u 
I~..-+1 ...JI-+-1 ..J...-J149 
I I I J 

ss;~--~::--:~~~~--;~:--;;;;--7;-~~~~~;~-~~~;~;;~--;~:;--~~7~~~:~--~~::;~,-LJLJ 
be vaccinated against measles before comio~ to school (u~les~ · they 
Da d measles already) 

56;;--~~;;-~;;-:;;:-;~:-z~;-;::~-~:~;-~;;;~~;;;---------------------------LJLJ 
40 Did y ou fini s h your educ ati on at l.Pr . 2.Sec. 3.Ter t Tech. 4. Uni. LJ 
41 Are you covered by l .A medi c al card 2. VH! 3 .Neither LJ 
42 Are you in a l . Public 2 .Semi - private 3.Privat e ward/roo~r. U 
4 3 What is your (most recen t) o ccup a tion Irl : UK LJ LJ 
44 Within the next 12 months will you be a working mother l.Full - time LJ 

2.Part- time 3.Neither 
45 Are y ou l.Married 2.Single 3 .Widowed 4.0ther u uu 46 What is your husband's (most recent) occupation Irl : UK 

No Acre-s ( ) Employees ( ) 
GEOCODE · ----·----------------------------------------------------------------

57 . CARD CASE Age last bi rthday l.Measles 2 . Vac cine 3. Suscep tible 

u l...l ...~.1 __.__. U_l U LLJ U LLJ LJ LJ_J U LLJ U19 

u_j u LLJ u LLJ LJ LLJ u LLJ LJ 34 
------ ------; -1;-oZt~t; .. -;.-V-.i;: ; ;"-;-;-;;.,7:. (...,1-c-.;;;".i sn-; Z:.7t"$-~h;;:;-;;..,-;;;-;,;;-(id';-.,-;:; --- - -----

caro Stt meA,;les Y<OCC:iOlt~lon (roe from tMlr c ..... -. doctor -when the 
~~ ..... com<>s (at 1:5 months of &Sf') •••.•• 

** Provid•d th~ v Dcc tn• ~nd vi ~ it ~Te fr•e either w~y 
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