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Background: Measles, a virus borne droplet infection, is one of the leading causes of death
among young children worldwide despite presence of a safe and cost-effective vaccine. Objective
of our study was to identify the characteristics of measles patients admitted to Allied Hospitals,
Rawalpindi. Methods: This cross-sectional study was conducted amongst patients admitted with
measles in paediatric units of Rawalpindi Medical College Allied Hospitals, Rawalpindi. A
standard pro forma was used to collect data from the respondents. Results: A total of 55 patients
(mean age-29.36 months) with measles were included in the study. 65.5% children were
vaccinated while 34.5% were not vaccinated. Among those vaccinated 14 were male. Out of the
vaccinated children 52.6% were residents of middle class areas, 31.6% lower middle class area,
10.5% upper middle class areas and 5.3% rural areas. In 55.0% of patients who were vaccinated
with at least one dose of measles at nine month of age the estimated calendar months of vaccination
was March to April while in 30% the overall climatic period of vaccination was of summer (May to
September). Twenty one study subjects were exposed to a case of measles in the family and thirty five
out of all developed at least one known complication of the disease. Pneumonia was the most common
complication reported in patients (63.6%) followed by diarrhoea (27.3%). Conclusion: Majority of the
patients suffering from measles were not vaccinated and the most common reason for failure to
immunize children was lack of awareness. Educated and well off fathers were more likely to get their
children immunized. The vaccinated children who developed measles majority were vaccinated during
months of March, April and May.
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INTRODUCTION
Measles, a virus borne droplet infection, is one of the
leading causes of death among young children
worldwide despite presence of a safe and costeffective vaccine. According to World Health
Organization, in 2011, there were 158, 000 measles
deaths globally and out of them more than 95%
occurred in low-income countries with weak health
infrastructures.1
Measles has been controlled effectively in
many developed countries like United States because
of high coverage rates of vaccination. Although
vaccination protects >90% of recipients against this
disease, measles outbreaks still occasionally occur in
areas with high vaccine coverage as a result of
imported transmission.2 Measles has reportedly reemerged in some countries of European Union since
2008 where it was previously thought to have been
eliminated.3
WHO reports that Pakistan is amongst the
countries with high transmission of measles where
more than 1000 cases have been reported in six
months’ time from Nov 2012 to May 2013.4
Complication rates, including mortality,
from measles are highest in children less than 5 years
of age. Measles remains a leading cause of death and
disability-adjusted life-years lost in developing
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nations. High case-fatality rates in developing
countries are due to a young age at infection,
crowding, underlying immune deficiency disorders,
vitamin A deficiency, and lack of access to medical
care. Measles vaccination since its introduction has
been associated with a 36% decline in overall death
rate and a 57% reduction in the rate of death directly
attributable to measles or diarrhoea, respiratory
illness, or malnutrition according to a study in
Bangladesh.5 However this progress is threatened by
failure to maintain high levels of measles vaccine
coverage as it has been seen measles virus can reenter communities even after elimination if high
levels of population immunity are not sustained.6
Although measles meets the criteria for
eradication but lack of political commitment, weak
routine immunization systems, densely populated
megacities and HIV pandemic are barriers hindering
the process of eradication.7
Our study aims to identify the characteristics
of measles patients. Identification of these
characteristics will highlight the factors predisposing
to this epidemic and thus will help our policy makers
to take concrete steps in order to control measles.
The objective of this study was to identify
the characteristics of measles patients admitted to
Allied hospitals Rawalpindi.
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MATERIAL AND METHODS
It was a descriptive cross sectional study. Patients
admitted in paediatric units of Rawalpindi Medical
College Allied Hospitals, Rawalpindi (a Public sector
tertiary care Hospital) who were diagnosed as cases
of” Measles” (n=55) were included in study. Study
was undertaken during 27th May ’13–16th June ‘13
(peak period of measles occurrence in the Punjab).
Patients with suspected measles and whose attendant
was other than mother/father were not included in the
study. Data was collected using a standard pro forma
containing closed ended questions and variables
based on an earlier review of patient’s record file.
Source of information were parents (at least one) and
patients files. Ambiguities were cleared with the help
of treating doctors. Status of vaccination against
measles of the patients was established on availability
of vaccination card and verbal statement of the
parents only and if it was in accordance with the
patient’s record/file.
Patients and parent’s socio-demographic
characteristics, breast feeding and nutritional status,
vaccination and disease related attributes and
calendar month of vaccination against measles (of
vaccinated cases) were major study variables.
Descriptive analysis including cross tabulations of
the data was done using SPSS-21.0.

RESULTS
A total number of 55 admitted and diagnosed patients
of measles (n=55) were included in the study. Mean
age of the patients was 29.36 months with range 5 to
84 months and SD±24.6. Forty percent of the
admitted patients were in six months age group,
followed by 4–5 years (12.7%) and 2–3 years
(10.9%).Majority of the patients (30) were male.
Detailed socio-demographic profile is depicted in
table 1. In families whose monthly income was more
than Rs.40,000 their children were 100% vaccinated.
In families having income between Rs. 15000–
40000, 54.5% children were vaccinated while 45.5%
were not vaccinated. In families having income less
than Rs. 15000 only 30.2% children were vaccinated.
Out of the vaccinated children 52.6% were residents
of middle class areas, 31.6% lower middle class area,
10.5% upper middle class areas and 5.3% rural areas.
In non-vaccinated 38.9% belonged to middle class
areas, 30.6% to slums and 22.2% to rural areas.
Vaccination details of the study subjects are
summarized in table-2. Out of the total respondents,
only 20 patients (36.36%) had been previously
vaccinated for measles and among the vaccinated 14
were male. Only one patient had documentary proof
of vaccination available in the form of vaccination
card while remaining responses were noted on the

basis of verbal evidence of parents after correlating
with their file record.
All the vaccinated children had received the
first dose of measles vaccine at the age of 9 months.
Thirteen out of 35 non-vaccinated gave reasons that
included non-believing, busy schedule, carelessness,
sickness of child and vaccination as a source of
infertility (Table 2). In 55.0% of patients who were
vaccinated with at least one dose of measles at nine
month of age the estimated calendar months of
vaccination was March to April while in 30% the
overall climatic period of vaccination was of summer
(May to September).
Twenty one study subjects were exposed to
a case of measles in the family and thirty five out of
all developed at least one known complication of the
disease (Table 3).
Relationship between vaccination status of
study sample and development of complications of
measles was analysed. Only 20% of the patients who
presented with pneumonia as a complication had
been vaccinated while 80% had not been vaccinated
while 100% of the patients presenting with
pneumonia with laryngotracheobronchitis had not
been vaccinated previously. 60% of patients with
otitis media had not been vaccinated. Out of the
patients with diarrhoea and CNS complications,
numbers of non-vaccinated individuals were 66.7%
and 44.4% respectively.77.8% of the vaccinated
individuals had no complications.
Nutritional status of the children in the study
sample was calculated using weight for age z score
charts by World Health Organization (WHO)8 64.5
percent (n=36) of our sample was malnourished. Out
of these 44.4% (n=16) were suffering from grade 1
malnutrition, while 55.5% (n=20) had grade 2
malnutrition.
Those children who were breast fed until 2
years of age, 44.8% had no malnutrition, 27.6% had
grade 1malnutrition and 27.6% had grade 2
malnutrition. While the children who had not been
breast fed 23.1% had no malnutrition, 30.8% had
grade 1 malnutrition and 46.2% had grade 2
malnutrition

Figure-1: Nutritional status (n=55)
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Table-1: Socio-demographic profile of the study subjects (n=55).
Characteristics of the patients
Male
Female
Education of Mother of the patients No schooling
More than 05 years of schooling but below 10th class
10th to 12th class passed
14th years education and above
Estimated Monthly family income of Less than Rs. 15000 PM
the patients
Rs.15000 to 40000 PM
More than 40000 PM
Middle class area
Residence of the patients*
Lower Middle class area
Urban slums
Rural areas
*classified based on size of home-plot.

Frequency
30 (54.5%)
25 (45.5%)
00 (00%)
41 (74.5%)
13 (23.7%)
1 (1.8%)
43 (78.2%)
11 (20.0%)
1 (1.8%)
5 (9.1%)
24 (43.6%)
17 (30.9%)
9 (16.4%)

Gender

Table-2: Measles vaccination related attributes of the study subjects (n=55)
Characteristics of the study subjects

Number
Percentage
Vaccinated*
20
34.5
Not vaccinated
35
65.5
Once
14
70.0
No. of times vaccinated (n=20)
Twice
4
20.0
Thrice
2
10.0
Single Measles vaccine Govt. EPI program.
17
85.0%
Type of measles vaccine used(n=20)
Not Known
3
15.0%
Source of measles vaccination (n=20)
Tertiary Care Hospital OPDs
2
10.0%
DHQ/THQs
4
20.0%
RHC/BHU
2
10.0%
Health Centre/MCH Centre / Mohalla EPI- Units
6
30.0%
EPI-Home Visiting vaccinators
4
20.0%
EPI-Measles Specific Campaign
2
10.0%
Verbally told by the parents
19
95.0%
Reliability of measles vaccination
(n=20)
Documented/Vaccination Card was present
1
05.0%
Lack of Awareness
15
42.8%
Reasons for not vaccinating (n=35)
Distant/ difficult access of health care facility
5
14.2%
Transport Problems
2
05.7%
Other Reasons**
13
37.1%
March-April
11
55.0%
Calendar Month of 1st vaccination***
in vaccinated pts (n=20)
April-May
01
5.0%
May-June
02
10.0%
July–August
02
10.0%
August –September
01
5.0%
December-January
01
5.0%
Not known
02
10.0%
*vaccinated at least once at or after age of 9M. ** Non-believing, busy schedule, carelessness etc. ***Estimated from estimated birth month & age on
first measles vaccination

Table-3: Disease related attributes of the study
subjects (n=55)
Exposure/source of infection
Frequency
Family
21 (38.2%)
Neighbour
5 (09.1)
Any other
7 (12.7%)
Not known
22 (40.0%)
Development of complications*
Pneumonia
35 (63.6%)
Diarrhoea
15 (27.3%)
Otitis Media
5 (9.1%)
CNS complications
9 (16.4 %%)
Bloody diarrhoea
1 (1.8%)
Laryngeo- tracheaeo- bronchitis
5 (9.0%)
*occurred alone or in association with other complications
(documented in Patients file) in total patients (n=55)
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Table-4: Age distribution of the study subjects
towards their Vaccination status (n=55).
Age group

Vaccinated, n=20

Non-vaccinated,

≤6 months

0 (00.0%)

4 (11.4%)

n=35
7–9 months

2 (10.0%)

10 (28.6%)

10–15 months

4 (20.0%)

8 (22.8%)

16 months to 2 years

2 (10.0%)

2 (05.7%)

2> to 5 years

8 (40.0%)

9 (25.7%)

5> to 7 years

4 (20.0%)

2 (05.7%)
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Table-5: Development of complications towards vaccination, nutritional and breast feeding status of the
patients (n=55).
Attributes of the patients
Yes (20)
No (35)
No PEM (19)
Nutritional status Grade-I PEM (16)
Grade-II PEM (20)
Yes (29)
Breast feeding
No (26)
Vaccination status

Development of Complications
Pneumonia
CNS complications*
Diarrhoea
n=55
n=55
n=55
Yes
No
Yes
No
Yes
No
7 (35.0%) 13 (65.0%) 5 (25.0%) 15 (75.0%) 6 (30.0%) 14 (70.0%)
32 (91.4%) 3 (8.57%) 4 (11.4%) 31 (88.6%) 10 (28.6%) 25 (71.4%)
12 (63.1%) 7 (36.8%) 4 (21.1%) 15 (78.9%) 5 (26.3%) 14 (73.7%)
12 (75%)
4 (25%) 1 (6.25%) 15 (93.7%) 6 (37.5%) 10 (62.5%)
15 (75%)
5 (25%)
4 (20%) 16 (80%) 5 (25%) 15 (75%)
19 (65.5%) 10 (34.5%) 5 (17.2%) 24 (82.8%) 9 (31%) 20 (69%)
20 (77%)
6 (23%) 4 (15.4%) 22 (84.6%) 7 (27%) 19 (73%)
*Encephalitis, meningitis as documented in patients file

DISCUSSION
This study verifies some known facts associated with
measles disease and also throws light on some of the
aspects that seems to be associated with unusual
occurrence of measles that has hit this year many
parts of Pakistan and Punjab in particular. According
to a report compiled by Disease Surveillance System
of the Punjab Information Technology Board, in
April 2013, the numbers of measles cases in Punjab
were around 7,794 since January 2013.9
Most of patients studied belonged to lower
socioeconomic strata (78.2%) but in none of the case
mother was non-literate (Table 1). That was probably
due to urban and peri-urban catchment area of the
Hospitals included in study. Our study depicts
socioeconomic status to be a major determinant of
vaccination status. Those belonging to lower
socioeconomic group are less likely to get their
children vaccinated. Fifty two point eight percent of
our non- vaccinated population belonged to urban
slums or rural areas.
Despite availability of free vaccination
facility by the Govt. EPI program, majority (65.5%)
of our sample was not vaccinated against measles.
The identified reasons for non-vaccination are
already well known10 and included lack of awareness
in majority of the parents in our sample (42.8%).
Other reasons reported were busy schedule,
carelessness, inaccessibility of health services, false
beliefs like religious prohibition and vaccine may
cause impotency in adulthood. This highlights the
need to optimize efforts to educate masses in matters
of health on more scientific grounds that would
improve measles vaccination coverage.
Thirty four point five percent of our sample
was vaccinated against measles which is alarming for
health authorities considering the amount of funds
being invested to procure the vaccine and considering
the fact that measles vaccine is considered to be
highly effective in preventing infection.11
Majority of the patients who were not
vaccinated in our sample were in the age group less
than fifteen months (n=22) which shows the high

Otitis media
n=55
Yes
No
2 (10.0%) 18 (90.0%)
3 (8.6%)
32 (91.4%)
1 (5.3%)
18 (94.7%)
2 (12.5%) 14 (87.5%)
2 (10%)
18 (90%)
4 (13.8%) 25 (86.2%)
1 (3.8%)
25 (96.2%)

vulnerability of this age group. Two of the measles
patients in our sample aged 7 and 8 months were
vaccinated which probably was an erroneous
reporting or were vaccinated in the wake of measles
outbreak which calls for vaccination at 6 months of
age. Otherwise occurrence of measles in them is in
accordance with known scientific fact that maternal
measles’s specific immunological status renders
vaccination ineffective.12 However measles also
occurred in 14 subjects under age of 9 who were nonvaccinated (Table 5) that constitute 25.4% of total
diseased population studied. It demands further
scientific work to explore mother’s immunological
status against measles as well as source of their
immunity. A major reason for the present outbreak of
measles could be the fact that children of mothers
vaccinated against measles have lower concentrations
of maternal antibodies and lose protection by
maternal antibodies at an earlier age. It has been seen
that the estimated duration of protection by maternal
antibodies for measles, among infants born in a
population where majority of the mothers have been
vaccinated is short, approximately 3.3 months. This
increases the risk of disease transmission in highly
vaccinated populations.13
Vaccinated women have found to have
significantly fewer IgG antibodies than naturally
immune women. It was seen in a study that at 6
months of age, more than 99% of infants of
vaccinated women and 95% of infants of naturally
immune women had lost maternal antibodies
according to the model.14
A study conducted in India identifies cold
chain failure as major contributor in precipitating
outbreaks of diseases despite high coverage.15 In our
study majority (85.0%) of vaccinated patients got
vaccinated in months when day temperature
generally remains high to hot’ points towards a
possible failure of cold chain (probably due to faulty
equipments or long power failures). Another fact
identified that only 10% of vaccinated children were
immunized from a more reliable vaccines
temperature maintenance facility, also supports this
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assumption (Table-2). The measles outbreak report in
Pakistan reveals that the cold chain is in a state of
despair which means there is no surety about the
quality and efficacy of vaccine. Electricity
breakdowns, floods and natural disasters are believed
to play an important role towards this situation.16 All
vaccines lose potency in temperature above 8 degrees
centigrade while some vaccines lose potency when
exposed to freezing temperatures. This damage to the
vaccines is believed to be irreversible.17 This
indicates needs to see power crisis in a broader
context and take measures on war footings.
Recent rubella outbreaks in Japan and
Poland are the clearest evidence possible that herd
immunity matters. As it has been seen these
outbreaks affected mostly children who were not
vaccinated a decade ago or infants who were too
young to be vaccinated.18

3.

CONCLUSION

10.

Majority of the patients suffering from measles were
not vaccinated and the most common reason for
failure to immunize children was lack of awareness.
Educated and well off fathers were more likely to get
their children immunized. Of the vaccinated children
who developed measles majority were vaccinated
during months of March, April and May. The study
recommends the Provision of health education
regarding measles to masses and reducing age of
inoculation of measles vaccine from nine to six
months in national EPI programs. The measles
specific campaign in society may be launched to
vaccinate previously un-immunized children. Cold
chain should be maintained for vaccine and further
research is recommended in this area to verify
contribution of cold chain disruption as a major
factor contributing towards widespread measles
outbreaks in Pakistan.
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