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ABSTRACT... fbasheer@gmail.com. Objective: To calculate the frequency of vaccinated children in measles cases
and to determine association of age and sex with vaccination status of measles. Design: Descriptive Study. Place and
duration of study:  Department Of Paediatric Medicine, Military Hospital (MH), Rawalpindi from October 2001 to
September 2002. Patients and Methods: 250 cases of clinical measles, selected by convenient sampling, reporting
in out patient department or admitted were registered. Age, sex and vaccination status were noted. Statistical analyses
were carried out employing “t Test” and “Chi-Square test”, utilizing SPSS version 10.0 for Windows (SPSS Inc.,
Chicago). Test of significance was applied at a confidence limit of 95%. Results: 71.6% were vaccinated and 28.4%
were unvaccinated. Ages ranged from 1 to 12 years with a mean age of 5.4±2.4 years. Vaccinated cases had a
significantly (p<0.05) higher mean age (5.9±2.1) as compared to unvaccinated ones (4.0±2.5). Majority (46%) were
4-6 years old.  Among vaccinated 50.3% were 4-6 years old but among the unvaccinated 52.1% were 1-3 years of age.
Male to female ratio was 1.4:1. Proportion of males was significantly more (p value < 0.05) than females in both groups.
Conclusion: Vaccination failure observed in this study, that is 71.6% patients contracting measles despite being
vaccinated, is clearly higher than that accepted for measles vaccine (2-10%). Though high immunization coverage
(>90%) in the first dose is still crucial for eradication there is need to revise the in-vogue vaccination schedule to reduce
the incidence and so is the measles related morbidity and mortality. 
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INTRODUCTION
Measles has always been a widely prevalent infection
even before Rhazes recognized it as a communicable
disease in the 10  century. Measles currently occursth

sporadically in the advanced countries; however this
disease is a scourge of children in all the developing
countries, mostly affecting children below the age of five
years .1

mailto:fbasheer@gmail.com.
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It is still a major childhood killer with over 30 million
cases and nearly 900,000 deaths, annually worldwide
and about 10% of all deaths in children under the age of
5 in developing countries . It is now widely recognized2

that measles vaccination has a definite impact on
reduction of not only measles related mortality but also
overall mortality in children .3,4

Data gathered from several developing countries indicate
that measles is not only a major cause of immediate
mortality, but that its residual effects contribute to
malnutrition and increased mortality from other diseases
for many subsequent months . The widespread use of5

measles vaccine in many developed countries has
resulted in greater than 90% reduction from peak
reporting ; in contrast, little success has been observed6

in many developing countries .7

In United States measles was dramatically reduced by
1983 after immunization programmes started in 1963.
However from 1989 to 1991, measles appeared to be on
the rise again as a result of new outbreaks, necessitating
a revision in national immunization schedule. It was
urged that a second dose of measles vaccine be
administrated to school aged children especially those
living in crowded urban areas. Benefits were soon
apparent as measles fell to lowest levels ever reported of
301 confirmed cases in year 1995 .8

Twice vaccinated have better protection against
epidemic measles as compared to single dose
recepient . Re-vaccination is recommended at the age of9

11-12 years by the American Academy of Paediatrics
and before entry to school (4-6 years). However
vaccination at 6 months of age followed by routine re-
vaccination is recommended when exposure of infants to
measles is likely .9

According to WHO vaccination coverage for measles in
Pakistan at 01 year of age has increased from 56% in
1995 to 81% in year 1999 but it still remains a major10

killer disease in children <5 years in Pakistan. Federal
government reported in 1985 that 80% of the measles
cases occurred in people who have been vaccinated.

Studies carried out at Allied Hospital Faisalabad  in11

1992 and Mayo Hospital Lahore  in 1998 concluded that12

in order to reduce measles mortality there is need for
booster doses or a two-dose vaccination schedule for
areas with high measles transmission.

Epidemiological phenomena are far from static. Updating
knowledge of the status of measles is necessary in order
to achieve better understanding and control of this
childhood killer disease. Clinical experience suggests
that measles is very much prevalent in our vaccinated
children who follow the in vogue vaccination schedule. 

This study was implemented with the aim to know the
intensity of problem in depth and to ascertain the true
gravity by calculating the frequency of vaccinated
children among measles cases and determining
association of age and sex with vaccination status. This
will help in explaining the primary vaccine failures and
need for re-vaccination schedules so that future work
can be built on this to promote and improve measles
control.

MATERIALS AND METHODS
This Descriptive time limited study was carried out at
Military Hospital (MH), Rawalpindi from October 2001to
September 2002. A total of 250 cases reporting in out
patient department or admitted were selected by
convenient sampling technique and registered. 

Children between 1 to 12 years of age having measles
confirmed clinically by two paediatricians on basis of
typical maculopapular rash or pathognomonic koplik’s
spots in the absence of any systemic illness were
included in the study. However Children who developed
measles within 4 weeks of measles vaccination or those
who have received booster doses of measles or MMR
vaccines were excluded. Also Immunocompromised
children and children with other causes of rash like drug
induced, roseola, rubella and others as evidenced by
history and clinical examination were not included in the
study. Parental consent was obtained for inclusion of
their children in the subject study.
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Data was collected and recorded on a performa which
contained patient’s particulars, details about rash and
vaccination and relevant physical examination at time of
registration. History of measles vaccination was
ascertained either by checking the vaccination cards or
on parental recall. The total group was divided into four
equal age intervals of three years each. 

Data was analyzed by using the Statistical Package for
Social Sciences (SPSS version 10.0, Inc. Chicago, IL).
The descriptive statistics were used to calculate
frequencies. “t test” was applied  to find the statistical
significance of  difference for numerical data while “chi
square” was used for categorical data. Test of
significance was applied at a confidence limit of 95 %.
Due approval was taken from the Ethical Review
Committee of MH Rawalpindi to conduct the study.

RESULTS
A total of 250 cases of measles were studied.
Approximately two third of these had been vaccinated
before onset of measles (71.6%) and rest were
unvaccinated (28.4%).

Ages ranged from 1 year to 12 year with a mean age of
5.4±2.4 years. Vaccinated cases had a higher mean age
(5.9±2.1) as compared to unvaccinated ones (4.0±2.5).
The difference was statistically significant at p value
<0.05 by applying “t” test (Table I).

Table-I: Age and gender distribution of total population

(n=250)

Vaccination status Age (years)

(Mean±SD)

Gender

Males Females

Vaccinated (n=179) 5.9±2.1 199 80

Unvaccinated (n=71) 4.0±2.5* 44 27

Total (n=25) 5.4±2.4 144** 107

*The difference is statistically significant at p<0.05 by applying

“t” test.

**The proportion of males was significantly more at p value

<0.05 than females in both groups.

The highest proportion of cases (46%) was in the age
group 4-6 years. Among vaccinated children almost half
of the patients (50.3%) were in the age group 4-6 years
but among the unvaccinated population more than half
of the patients (52.1%) fell into 1-3 years age group
(Table II).

Table-II. Distribution according to age groups (n=250)

Age groups

(years)

Vaccinated

(n=179)

Unvaccinated

(n=71)

1-3 33(18.4)* 37(52.1)

4-6 90(50.3) 25(35.2)

7-9 45(25.2) 6(8.5)

10-12 11(6.1) 3(4.2)

*Figures in parenthesis are percentages

Out of the total population 143(57.2%) were males and
107(42.8 %) were females with a male to female ratio of
1.4:1. Also the proportion of males was significantly more
(p value <0.05) than females in both vaccinated (1.2:1)
and unvaccinated (1.6:1) groups (Table I).

DISCUSSION
Measles vaccine was introduced in Pakistan in 1978 .1

Vaccination coverage was as low as 56% in 1995 .10

However, after accelerated immunization activities, the
1999 survey showed that measles vaccination coverage
had reached 81% .10

Despite the high coverage rate, measles cases are
reported every year in Pakistan. The present study
revealed that the majority of cases i.e., 71.6% had
histories of measles vaccination and 28.4% were
unvaccinated. The results are similar to those of study by
Masoud et al in Egypt where 79.4% cases of measles
were previously vaccinated . Similar results were13

obtained by Nsungu M in Zimbabwe where 69% of the
cases during a measles outbreak were vaccinated . Like14

wise Chaudhry MZ found 50% of cases to be vaccinated
in a study carried out at Allied Hospital Faisalabad . In12
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surveillance studies by Ashraf M  in Bahawalpur and15

Khan HI  in Lahore found 28% and 32% of the cases of12

measles respectively to be vaccinated.

Similar results of vaccine failure were obtained in
epidemiological studies done in various WHO regions.
Thakur JS et al during a measles outbreak in India
documented 48.8% of the cases to be vaccinated .16

During measles epidemic in Australia Leeb A found that
45% of the cases were previously vaccinated . Slater17

PE et al during a measles epidemic in Israel found
vaccine failure in 37% cases .18

Our findings raise concern about vaccination failure.
Reports of large numbers of cases of measles among
vaccinated children risk loss of confidence in the
programme and may lead to a lack of community
motivation seeking and supporting vaccination
programmes. 

As immunization coverage increases, a higher proportion
of cases will occur among immunized children . The role19

of vaccine failure in developing countries, however, is
often difficult to assess due to poor documentation of
immunization . Whatever the reasons for these20

differences, the vaccination failure rate is clearly higher
than that accepted for measles vaccine. The accepted
failure rate is in the range of 2% to 10% .21

Vaccination failure may be due to immunization at less
than 1 year of age or administration of nonviable, low
potency vaccine that may have been improperly stored
or handled . Neutralizing effect of maternal antibodies to22

suppress the effect of measles vaccine up to 12 months
or beyond is widely accepted. Thus giving booster doses
of MMR ideally or a measles vaccine minimally at 15
months after a measles vaccine at 9 months is very
important23

Many studies have found that time since vaccination
increases the risk of measles vaccine failure .24,25

Immunization induced by vaccination may not confer life
long immunity and reports of loss of vaccine induced
protection have been documented in persons known to

be seroconvert after vaccination .26

The WHO/EPI recommendation for developing countries
is routine administration of a single dose measles
vaccine to infants at age 9 months . Cutts FT,27

suggested that in developing countries, where measles
vaccine is usually administered at age 9 months,
approximately 15% of children are not protected, and
vaccine failures can be expected to play an increasing
role in outbreaks in the future .28

Many studies  have urged the need for two dose29,30

vaccination schedule to achieve elimination and
eradication goals against measles and found that twice
vaccinated are better protected against epidemic
measles than single dose recipient .9

The majority of measles cases in the present study were
in the age group of 5 to 12 years (65.2%). This is
consistent with that reported by Masud GM et al  in13

Egypt and Kamel et al  in Saudi Arabia in which 69.1%31

and 68.61% of the reported cases of measles were in the
same age group respectively. Egemen et al in an
epidemiological study in Turkey also found that majority
of the cases were in age group 5-9 years . Despite the32

fact that school-aged children are less prone to the
occurrence of complications but they may act as
important source of infection for younger siblings who are
more vulnerable to complications and mortality . This20

necessitates increase of vaccination coverage among
school-aged children and further justifies the need for
two doses of measles vaccine with the second dose
given on school entry .19

The results of the present study revealed that the mean
age of measles cases was 5.4±2.4 years. This finding is
similar to that reported by Masoud GM et al  in Egypt13

and Kamel et al  in Saudi Arabia who found mean ages31

6.4±4.7 years and 6.1±4.38 years respectively. It was
higher than that found by Khan AM in a study carried out
at children Hospital Islamabad where 40% of cases were
under 1 year of age . The shift in the age distribution of33

measles cases towards older children is one of the major
effects of immunization programmes . The severity of19
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measles is well documented among young children;
among older children, the disease exhibits a lesser
degree of severity. Thus, the shift from younger to older
children reduces the overall measles mortality and is a
positive impact of immunization programmes. However,
the serious consequences of infection among adults
should be considered after attaining high coverage rates.

In the present study, the mean age of vaccinated cases
(5.9±2.1 years) was significantly (p<0.05) higher than
that of unvaccinated cases (4.0±2.5) with more than half
(52.1%) of the unvaccinated population in 1-3 years age
group. This was in contradiction to that found by Masoud
GM et al  where mean age of unvaccinated cases was13

nearly as high as that for the vaccinated cases (6.5±5.1
and 6.8±4.1 years, respectively). 

The present study demonstrated a predominance of
males (57.2%) as compared to females (42.8%). It was
also found that the proportion of males was significantly
more (p<0.05) than the females in both the vaccinated
and the unvaccinated groups. Thakur JS in India also
found similar proportions i.e. 54% males as compared to
46% females . Similar results were found in various16

studies done in Pakistan. Salahudin in NWFP found 56%
males and 46% females  and Chaudhry MZ found male1

to female proportions of 72.3% and 27.7% respectively .12

However Masoud GM et al  documented predominance13

of females among cases of measles (58.8%) over males
(41.2%). Khan HI  also found that 56.5% of the cases12

were females and 43.5% were males. But the fact is that
sex does not affect susceptibility to measles .7

CONCLUSION
Vaccination failure rate as observed in this study, that is
71.6% patients contracting measles despite being
vaccinated is clearly higher than that accepted for
measles vaccine (2-10%). Measles among vaccinated
children; where risks loss of confidence in programme
may also lead to lack of community motivation and
support for vaccination programme.

Though high immunization coverage (>90%) in the first
dose is still crucial for eradication there is need to revise

the in-vogue vaccination schedule to reduce incidence of
this vaccine preventable disease and so is the measles
related morbidity and mortality.
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