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ABSTRACT

Background: Measles is a major killer in children worldwide. Immunization has a main role in reduction of mor-
bidity and mortality of the disease. The objective of this study was to compare the gender, age distribution, and 
hospital stay in vaccinated and unvaccinated measles patients. 

Material & Methods: This cross-sectional comparative study was conducted Department of Pediatrics, Lady 
Reading Hospital, Peshawar, from April 2012 to March 2013. A total of 566 admitted cases of measles were 
enrolled. Immune compromised children and children who developed measles within 4 weeks of measles vac-
cination were excluded. Gender, age in years, and age grouping were demographic variables while hospital stay 
was research variable. Age was a ratio variable and was analyzed by mean + SD, minimum and maximum. All 
the other variables were categorical and were analyzed by number and percentages.

Results: Out of 566 patients with measles, 310(54.80%) were males and 256(45.20%) were females with a male 
to female ratio of 1.2:1. The mean age of the sample was 3.18±2.16 (1-14) years. Out of total 566 patients, 
211(39%) were vaccinated and 345(61%) were unvaccinated. Unvaccinated children had longer hospital stay 
as compared to vaccinated patients.

Conclusion: Measles is not uncommon in children despite vaccination. Its prevalence is higher in younger males. 
Hospital stay in unvaccinated children is longer than the vaccinated ones.
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INTRUDUCTION 

	 Immunization is a sole component of preventive 
medicine and is an important need of the day. Immu-
nization reduces the cost of treating diseases and 
thus helps in poverty reduction and socioeconomic 
development of the country.1 Globally vaccination 
against measles was initiated by WHO in 19742 and 
in Pakistan it was started in 1978 with the definitive 
objective of eliminating measles along with other 
vaccine preventable diseases like tetanus, diphthe-
ria, tuberculosis, pertussis, and polio.3

	 The measles vaccine has changed the epide-
miology of measles dramatically .Once worldwide 
in distribution, endemic transmission of measles 
has been interrupted in many countries where there 
is widespread vaccine coverage. Morbidity and 
mortality associated with measles decreased prior 
to the introduction of the vaccine as a result of im-

provement in the health care and nutrition; however 
the incidence declined dramatically following the 
introduction of measles vaccine in 1963.4

	 The global number of measles deaths dropped 
by 71% and the number of mortality fell from 542,000 
to 158,000 between 2000 and 2011.2,3,5 The number 
of new cases fell by 58% over that period. In late 
2012, at least 306 children were killed by a deadly 
outbreak of measles, a huge increase from 2011, 
when 64 were killed by the disease in Pakistan. The 
increase was most pronounced in Sindh, where 
deaths jumped from 28 in 2011 to 210 in 2012. About 
50% of those deaths in Sindh took place in Decem-
ber; mainly due to a shortage of vaccine forcing 
immunization drives to be halted for a short period.5 

	 The current recommendation for measles vac-
cination in Pakistan includes a first dose at 9 month 
followed by a second dose at 12-15 month of age.4 
Seroconversion is 87% at 9 month and 95% at 12 
month because of persisting maternal antibody.4 The 
vaccine coverage for measles in Pakistan is below 
60%.6 The key reasons for poor performance are 
the inadequate service delivery and lack of recipient 
awareness about the immunization service and its 
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benefits for their children.7, 8

	 Measles in spite of available vaccination re-
mains a heavy burden on health facilities worldwide 
especially in developing countries. Globally about 
40 million cases of measles occur every year, out 
of which 70% occur in Africa and Asia. Every year 
777,000 deaths occur due to measles in 11 coun-
tries.9 Adequate immunization coverage results in 
considerable reduction in incidence, morbidity and 
mortality from measles.10

	 The objective of this study was to compare 
the gender and age distribution, and hospital stay 
in vaccinated and unvaccinated measles patients. 

MATERIAL AND METHODS

	 This cross-sectional comparative study was 
conducted in Isolation Ward, Department of Paedi-
atrics, Lady Reading Hospital, Peshawar, Pakistan 
from April 2012 to March 2013. Non-probability 
consecutive sampling technique was used to enroll 
566 children. 

	 All children with measles up to 14 years of 
age who had measles were included. Immune 
compromised children and children who developed 
measles within 4 weeks of measles vaccination were 
excluded. All patients were admitted in Isolation ward 
through Emergency Day Care Center. Detailed histo-
ry was taken and general and systemic examination 
carried out. Measles vaccination was assessed by 

immunization card or parental inquiry. Full blood 
count (FBC) with ESR, serum electrolytes and x-ray 
chest done. I/V line maintained and I/V fluids given 
as required. Injection ceftriaxone were given 50-100 
mg/kg body weight as single dose per day. Antipyret-
ics were given orally in form of syrup paracetamol 
or ibuprofen or I/V paracetamol as required. Daily 
progress was assessed by doing FBC and knowing 
the hydration status. Patients were discharged when 
they were afebrile and condition was satisfactory. 
Critically ill patients were also given emergency 
medications and resuscitation as required. 

	 Gender, age in years, and age grouping were 
demographic variables while hospital stay was a 
research variable. Age grouping was; 0-5 years, 6-10 
years and 11-14 years. Age was a ratio (quantitative) 
variable and was analyzed by mean + SD, minimum 
and maximum. All the other variables were categori-
cal and were analyzed by number and percentages. 
Data analysis was carried by using SPSS version 10 
(SPSS Inc., Chicago, IL) for Windows.

RESULT 

	 Out of 566 patients with measles, 310 (54.80%) 
were males and 256 (45.20%) were females with a 
male to female ratio of 1.2:1. The mean age of the 
sample was 3.18±2.16 (1-14) years. Table 1 shows 
frequency across gender of measles vaccination in 
measles patients. Males are dominating in both the 
vaccinated and unvaccinated groups. 

Table 1: Measles vaccination in measles patients across gender.

Gender Vaccinated n (%) Unvaccinated  n (%) Total  n (%)
Male 114 (51.6) 196 (56.8) 310 (54.7)
Female 107 (48.4) 149 (43.2) 256 (45.3)
Total 221 (39) 345 (61) 566 (100)

Table 2: Measles vaccination in measles patients across age groups.

Age group Vaccinated n (%) Unvaccinated n (%) Total n (%)
0-5 years 190 (85.9) 299 (86.6) 489 (86.4)
6-10 years 28 (12.7) 42 (12.2) 70 (12.4)
11-14 years 3 (1.4) 4 (1.2) 7 (1.2)
Total 221 (39) 345 (61) 566 (100)

Table 3: Measles vaccination in measles patients across hospital stay.

Hospital stay (Days) Vaccinated n (%) Unvaccinated n (%) Total n (%)
1 29 (37.7) 48 (62.3) 77 (13.6)
2-3 116 (39.6) 177 (60.4) 293 (51.8)
4-6 68 (37) 116 (63) 184 (32.5)
>6 8 (66.6) 4 (33.4) 12 (2.1)
Total 221 (39) 345 (61) 566 (100)
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	 Table 2 shows frequency across age groups 
of measles vaccination in measles patients. Here 
age group of 0-5 years is dominating by frequency 
in both the vaccinated and unvaccinated groups. 

	 Table 3 shows duration of hospital stay in 
patients with and without measles vaccination. 
Unvaccinated children had longer hospital stay as 
compared to vaccinated patients.

DISCUSSION 

	 Measles is a highly contagious and one of 
the most devastating infectious diseases of human 
being. It was responsible for millions of deaths an-
nually worldwide before the introduction of measles 
vaccine. Despite the success of the current measles 
vaccine in controlling disease in industrialized coun-
tries, the importance of vaccine failure has become 
increasingly apparent in the developing countries 
like Pakistan.

	 In the present study, measles was more 
common in males as compared to females. This 
coincides with a number of reports,11-13 while in other 
studies the number of measles cases was higher 
among females,13 or no difference between sex were 
observed.14 In present study, majority of the measles 
cases were between 0-5 years of age. Similar findings 
were reported by Muhammad et al11, Khan et al12 and 
Junejo et al13 from inside the country and Albahadle 
and Abass14 and Younis15 internationally. However 
other authors reported measles predominantly in 
the age group of 5 to 12 years.16-18 This indicates 
that children of this age are still unprotected against 
measles. Possible reason for this may be shortage of 
vaccine, religious beliefs, and internal displacement 
due to flood and uncertain security conditions in 
Khyber Pukhtunkhwa.

	 In our study, 39% of measles patients were 
already vaccinated against measles. Almost similar 
findings were reported by Rahim et al19 and Husain 
et al20 from inside the country and Slater et al 21 from 
Israel. However, Tariq,6 Khan et al12 and Aurangzeb 
et al9 reported measles in 50%, 51% and 57% of vac-
cinated cases in their studies respectively. In other 
local and international studies even higher figure 
i.e., 66.6%,22 71.6%16 and 79.4%17 of measles cases 
in previously vaccinated children were reported.

	 Reports of such a large number of measles 
cases among previously vaccinated children raise 
concern about vaccination failure. Vaccination failure 
may be due to immunization at less than one year 
of age or administration of nonviable, low potency 
vaccine that may have been improperly stored or 
handled.23 Neutralizing effect of maternal antibodies 
to 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 important.24

	 It is therefore recommended that reduction in 
measles cases and hence mortality and morbidity 
can only be achieved by increasing immunization 
coverage, reducing regional variations in measles 
coverage levels, improving nutritional status of 
infants and children, maintaining cold chain for vac-
cine, training of EPI technicians on proper injections 
and enforcing two dose measles vaccine.

	 This study does not reflect the true prevalence 
of measles vaccine failure in the total population, 
because it is a hospital based study and many 
cases of measles might have not been brought to 
the hospital due to different reasons and beliefs as 
it is considered a natural event and the majority of 
measles cases are not brought to the health facilities 
due to this false belief. Hence a multicenter and a 
community based study may be more fruitful and 
meaningful.

CONCLUSION

	 Measles is not uncommon in children despite 
vaccination. Its prevalence is higher in younger 
males. Hospital stay in unvaccinated children is 
longer than the vaccinated ones.

REFERENCES
1.	 World Health Organization: State of the World´s 

Vaccines and Immunization. Geneva; 2002.

2.	 World Health Organization¸ Expanded Pro-
gramme on Immunization: Immunization policy: 
global programme for vaccines and immuniza-
tion. Geneva 1996, WHOGPV/GEN/95.03 Rev. 1.

3.	 Ali SZ. Health for all in Pakistan: achievements, 
strategies and challenges. East Mediterr Health 
J 2000; 6:832-7.

4.	 Mason WH. Measles. In: Kliegman RM, Stanton B, 
Geme JS, Schor N, Behrman RE, editors. Nelson 
Text Book of Pediatrics. 19th ed. Philadelphia, PA: 
Elsevier Inc., USA 2011; p. 1069-73.

5.	 World Health Organization. Nearly a million Paki-
stani children failed to receive measles vaccine. 
GENEVA; January 18, 2013.

6.	 Tariq P. Assessment of coverage level of single 
does measles vaccine. J Coll Physicians Surg 
Pak 2003; 13:507-10.

7.	 Expanded Programme on Immunization. Cover-
age evaluation survey –Punjab 2006. Ministry of 
Health, Islamabad, 2007. http://applications.emro.
who.int/emhj/V16/supp/16_S_2010_031_038.pdf 

8.	 Coverage evaluation survey-Punjab 2003 Lahore, 
Director General Health Services of Punjab; 2003. 
http://applications.emro.who.int/emhj/V16/sup-
p/16_S_2010_031_038.pdf 



Gomal Journal of Medical Sciences July-September 2014, Vol. 12, No. 3 141

Study of vaccinated and unvaccinated measles patients

9.	 Aurangzeb B, Nisar YB, Hazir T, Burki F, Hassan 
M. Clinical outcome in children hospitalized with 
complicated measles. J Coll Physicians Surg Pak 
2005; 15:547-51.

10.	 Murray M, Rasmussen Z. Measles outbreaks 
in northern Pakistan. Am J Epidemiol 2000; 
151:811-9.

11.	 Muhammad A, Irshad M, Khan B. A comparative 
study of measles complications in vaccinated 
verses non-vaccinated children. J Postgrad Med 
Inst 2011; 25:4-8.

12.	 Khan A, Aqeel M, Khattak AA. Measles is still a 
severe problem in North West Frontier Province 
in Pakistan: study of hospitalized patients. Med 
channel 2009; 15:140-44.

13.	 Junejo AA, Abbasi KA, Shiakh AH. Complications 
of measles in hospitalized children. Med Channel 
2011; 17:41-4.

14.	 Albahadle AJ, Abass AA. Measles outbreak in 
AL-kadhimiyia, Iraq, 2008-2009 and its common 
complications. Iraqi J Med Sci 2009; 7:46-51.

15.	 Younus MA. Clinical manifestation, complications, 
and hospitalization of measles in children in Tikrit 
Teaching Hospital. Tikrit Med J 2009; 15:86-92.

16.	 Basheer F, Ahmed S, Aatif M, Ali S. Frequency 
of vaccination in measles. Professional Med J 
2006; 13:577-82.

17.	 Tayil SE, EI-Shazly MK, EI-Amrawy SM, Ghouneim 
FM, Abou Khatwa SA, Masoud GM. Sero-epi-
demiological study of measles after 15 years of 

compulsory vaccination in Alexandria, Egypt. 
Eastern Med Health J 1998; 4:437-47.

18.	 Kamel MI. Comparison of some epidemiological 
characteristics of vaccinated and unvaccinated 
measles in Saudi Arabia. Alexandria J Pediatr 
1993; 3:545-52.

19.	 Rahim F, Rehman H, Afridi JM. Measles-demo-
graphic profile and complications in children. J 
Med Sci 2011; 19:63-5. 

20.	 Hussain M, Ali l, Khan J. Clinical outcome of mea-
sles in hospitalized children and associated risk 
factors for developing complications. Pak Paed 
J 2008; 32:3-10.

21.	 Slater PE, Roitman M, Costin C. The 1991 mea-
sles epidemic in Israel. Public Health Rev 1992-
93; 20:41-51.

22.	 Jases J, Marof K, Nawar A, Monirul Islam KM. Ep-
idemiological analysis of measles and evaluation 
of measles surveillance system performance in 
Iraq. Int J Infec Dis 2012; 16:166-71.

23.	 Brunell PA. Antibody response following measles 
mumps - rubella vaccine under conditions of 
customary use. JAMA 1983; 250:1409-12.

24.	 Methew A. Misguiding Guidelines from IAP. Indian 
Pediatr 2000; 37:1141-5. 

CONFLICT OF INTEREST
Authors declare no conflict of interest.

GRANT SUPPORT AND FINANCIAL DISCLOSURE
None declared.


