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Abstract

Background: Measles is highly contagious vaccine preventable disease (VPD), and a major public health problem 
considered as leading cause of morbidity and mortality in developing countries like Pakistan. An outbreak of measles 
was reported in Sharifabad Islamabad on 15th of April 2017, and an investigation was launched to assess the 
magnitude of outbreak, evaluate risk factors and recommend control measures. 
Methods: A comprehensive house to house active case search along with vaccine coverage survey was conducted 
from April 19-22, 2017. A case was defined as "onset of maculopapular rash with fever in a resident of Sharifabad with 
at least one of the following signs/ symptoms, Coryza, Conjunctivitis, Cough, Otitis media or Pneumonia present in 
between 19 March to 22nd April 2017". Four age & sex matched controls were selected from the neighborhood. Data 
was collected through interview method using structured questionnaire and vaccination coverage was determined 
by using Epi survey form. Blood samples were sent for laboratory confirmation. 
Results: A total of eight cases were identified through active case finding while three were reported by local 
practitioner. Mean age of cases were 20 months (range 8-36 months). Severely affected age-group was 1-2 years 
with attack rate of 46%. Around two-third (64%) of cases and a few (16%) of controls were unvaccinated against 
measles. Contact with measles patient [OR 25.2, CI 3.9-160.1, P=0.00], unvaccinated children [OR 9.2 CI 2.12-40.4, 
P=0.000], social misconception regarding vaccination [OR 7.8 CI 1.42-42.6, P=0.00], and distance from healthcare 
facility [OR 5.7 CI 1.15-28.35, P=0.02] were significant risk factors. Vaccine efficacy was 90%. 
Conclusion: Main reasons of the outbreak were contact with the cases, and low vaccination status. We 
recommended comprehensive measles vaccination and community awareness sessions. On our recommendations 
district health authority Islamabad carried out mop up of whole area. 
Keywords: Outbreak investigation, vaccination, viral disease, Pakistan. 

Introduction
Measles is highly contagious vaccine preventable (VPD) 
viral disease and a major public health problem 
considered as leading cause of morbidity and mortality in 
developing countries like Pakistan. It can lead to high 
grade fever, cough, runny nose and maculopapular rash 
over all the body. The complication rate of measles is 
very high in children under 5 year of age and adults over 
the age of 20 years. They are at high risk of 
hospitalization and death in the results complications of 
measles as compared to schools going children and 
adolescents. The major complication of measles 
includes Pneumonia, Diarrhea, Vomiting, Otitis media, 

Conjunctivitis, Laryngitis, Meningitis and Bronchitis. 
Sometime it may causes Blindness and Encephalitis.  
Out of every 1000, children of measles 1 or 2 can die due 
to the complication of it. It is mainly occurs in 
malnourished and low immunity individuals (1-3). There 
is no specific treatment to cure measles except the 
vaccination to develop immunity against disease for 
prevention. Since the introduction of measles vaccine 
the epidemiology of measles has been changed 
dramatically in the world and the significant decline has 
been witnessed in the morbidity, mortality and incidence 
of the disease.  The global number of measles death rate 
has been reduced up to 79% (546,800 to 114,900) from 
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2000 to 2014. The 17.1 million lives have been saved by 
the help of the measles vaccination all over the world (4-
6). 
In Pakistan high incidence and frequent epidemics of 
measles has been reported in the result of the low 
vaccination coverage and almost 1 million children did 
not receive first dose measles vaccination in 2011. In 
general the vaccination coverage against VPD ranges 
from 56% to 88% in Pakistan and varies significantly 
among the different provinces. The hundreds of lives has 
been lost in Pakistan because of  measles outbreaks 
through the country despite of the fact that  W.H.O has 
introduce new Global Measles & Rubella Strategic Plan 
2012 to 2020 (7-10). 
During the year 2012-13 a high number of outbreaks of 
measles were reported all over the Pakistan and a total 
of 463 deaths were recorded in the result of deadly 
outbreaks throughout the country. Initially it was started 
from the Sindh province later spread into the Punjab and 
other parts of the country (11-13). 
In this era of medical science & technology it is 
unfortunate that still the children of Pakistan are struggle 
for their lives against vaccine preventable disease. 
There are many reasons behind the recurrent outbreaks 
of misdeals in Pakistan like mismanagement and low 
vaccination coverage. In addition there may be other 
possible factors like unawareness, illiteracy, lack of 
outreach immunization activity, negligence of parents 
regarding routine immunization, lack basic health 
facilities, improper storage of vaccine,  shortage of 
supporting staff, malnutrition and natural disasters like 
floods (14-18). 
In case of present study the measles outbreak was 
reported in an area called as Sharif Abad located in the 
rural part of Islamabad Capital Territory (ICT). It is thickly 
populated area with lower middle class families and 
laborer people. ICT is consisted of 50 union councils and 
administratively divided into 2 parts namely rural and 
urban Islamabad. The total area of the ICT is 906 Sq. KM 
in which the share of rural part is 466.20 Sq. KM and 
urban area is consisted of 220.15 Sq. KM.  Among 2 
million the majority (59%) of ICT population ranges 
between 15 to 65 years and 37% of the population under 
the age of 15 years. While the proportion of older 
population is 4% (19-21). 
Methodology
Federal Disease Surveillance Unit (FDSRU) was 
informed through a local practitioner regarding outbreak 
of measles in Sharif Abad Islamabad on 15th of April 
2017. Initially the practitioner informed regarding 3 
cases of measles in the area. On the request of ICT 
department an investigation team was sent in area to 
assess the magnitude of outbreak, evaluate risk factors 
and recommend control measures. The investigation 
team was consisted of 2 FELTP fellows and a vaccinator 
of the area under the supervision of Technical 
Surveillance officer (T.S.O) FDSRU FELTP Islamabad. 
A case was defined as "sudden onset of fever with 

maculopapular rash and at least one of the following 
signs/ symptoms, Coryza, Conjunctivitis, Cough, Otitis 
media or Pneumonia in any resident of Sharifabad 
between 19 March to 22nd April 2017". Four age and sex 
matched controls were selected for each case to 
evaluate different risk factors.
A comprehensive house to housed active case search 
along with vaccine coverage survey was conducted from 
April 19-22, 2017 by using pre tested questionnaire. The 
in fo rma t ion  was  ga the red  on  demograph ic 
characteristics along with vaccination status, clinical 
presentation, disease notification and disease outcome.  
The data was collected through interview method using 
structured questionnaire based on the respondent's 
recall and availability of vaccination card.  Information 
regarding the reasons of non-uptake of vaccination were 
also documented and blood samples of two cases were 
taken for laboratory confirmation. 
After cleaning and coding the data descriptive & 
inferential analysis was done for epidemiological, clinical 
and demographical characteristics along with  risk 
factors by using Epi Info version 7.0 (CDC, Atlanta, GA). 
Vaccination coverage survey was conducted by using 
EPI survey form in outbreak area to assess vaccination 
coverage under 2 year children. 
Results 
The active search for Measles cases in Sharif Abad was 
started at 11:15 am dated 19th April 2017 by visiting 
every house and during search found 10 cases of 
Measles (total no. of cases 11). Male cases remained 
more frequent (72.7%) and average age was 20 months 
(±SD 9). Minimum age remained 8 months while 
maximum age was 36 months. Maximum cases were 
among 13-24 month age group followed by 26.4% 
among 25-36 month age group. The most affected age 
groups was 1-2 years of age and 333/1000 child 
remained affected (Table 2). Majority of parents of cases 
remained illiterate.  Among the cases only 27% cases 
were fully immunized followed by Partial immunized 
(9%), and not immunized (55%) while immunized for age 
(9%). Previous Measles vaccination was administered 
among 27.2% cases. Among half of the cases EPI card 
was not available (Table 1)
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Table 1: Characteristics of the measles cases in 
Sharif Abad, Islamabad (n=11)

Epi-Curve of measles outbreak (n=11): The index 
case was a male child of age 36 months with date of 
onset of symptoms on 22nd March 2017 with travel 
history to nearby Dhok Kala Khan, Rawalpindi. Another 
child in the premises of the index case 14 month of age 
was reported on 25th March 2017 with complications of 
Diarrhea. The peak of the outbreak was observed from 
28th March to 1st April 2017. (Figure 1)

Figure 1: Epi-Curve of measles outbreak 
Immunization Status of the cases and control: Among all 
the cases (n=3) 27% children were fully immunized, 
(n=1) 9% were immunized for age, (n=1) 9% were 
partially immunized and 55% children (n=6) were not 
immunized. Among all the controls (n=33) 75% children 
were fully immunized, (n=4) 9% were immunized for age, 
(n=4) 9% were partially immunized and 7% children 
(n=3) were not immunized (Figure 2)

Figure 2: Immunization Status of the cases and 
control (n=55)
Measles Vaccination Status of cases & controls 
(n=55): Among the all cases (N=3) 27% were received 
measles vaccine while (N=7) 64% cases had not receive 
measles vaccination and (N=1) 9% were below the age 
of measles vaccination. Among the all controls (N=36) 
82% were received measles vaccine while (N=7) 16% 
controls were not receive measles vaccination and 
(N=1) 2% controls were below the age of measles 
vaccination. (Figure 3) 

Figure 3: Measles Vaccination Status of cases & 
controls (n=55)
EPI Survey (n=32): EPI Survey was conducted in the 
premises of the index cases and visited 74 houses. From 
the 74 houses 32 children of age below two year of age 
were found and their immunization status remained as 
BCG Scare 84.3%, BCG Vaccination 90.6%, Penta 1 
93.7%, Penta 2 81.2%, Penta 3 78.1%, Measles 1 56.2% 
and Measles 2 25%. (Figure 4)

Figure 4: Percentage vaccination coverage of EPI 
among the surveyed population 
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Signs, symptoms and complications among cases: 
Among all the cases 63% of cases were found with 
Cough, Coryza 52%, Conjunctivitis 45%, Koplik's spot 
44%, Diarrhea 36%, Otitis media 1% while Pnemounia & 
Encephalitis were not found in the cases (Figure 5).  

Figure 5:  Percentage distribution of signs, 
symptoms and complications among cases 
Figure 5: Showing % of complications, sign, symptoms & 
complications 
Age wise attach rate of the outbreak (n=11): 
According to Epi estimation formula for population, total 
550 number of people were estimated in total visited 
households (n=110). Moreover 3.1 (n=17) of the total 
population (n=550) were estimated <1 year and other 
age groups accordingly. The most effected age group 
was 1-2 years followed by 2-3 years and <1 years 
subsequently and age specific attack rate per 1000 
population has been given below in the table. 
Table 2: Age wise attack rate of the outbreak among 
cases 

Total house visited 110, and Total population were 550 
Table 3: Risk factors of measles outbreak among 
cases and controls

Discussion
It is shown in the results that majority of the cases (n=6) 
55% were not fully immunized, (n=1) 9% were partially 
immunized and (n=1) 9% were immunized for age. The 
proportion of the fully immunized children among cases 
were only (n=3) 27%. It is evident that the transmission 
of the measles can be interrupted by developing herd 
immunity up to 95%. The communities with the 
suboptimal immunization coverage are more prone to 
the epidemics of measles and outbreaks of VPDs (22). 
The result of this study concurs with the above verdict as 
majority of the cases (n=6) 55% in this study were found 
unimmunized and such  kind of  low vaccination 
coverage were considered as major cause of this 
outbreak. The overall immunization coverage in the 
country is suboptimal ranging from 56% to the 88% and 
in rural Islamabad the immunization coverage is 74% as 
compare to urban 81% as per PSLM survey 2014-15 (2, 
23). Nevertheless there may be some other factors could 
be involved in the outbreak of measles sometimes like as 
compromised immunity, malnutrition and vitamin A 
deficiency. 
It is revealed in this outbreak investigation that (n=7) 
64% of the case were not vaccinated against measles.  
Lack of awareness among the parents have been 
noticed towards routine immunization that may be the 
major cause of the suboptimal immunization coverage in 
the area. This lack of awareness may be because of 
some factors like low literacy & low education level of 
parents and sometimes may be social misconceptions 
due to the same factors low literacy & low education (24, 
25). 
In this study (N= 7) 64% of parents of the cases were 
found illiterate and less educated relatively. Majority of 
the parents were belongs to laborer and low 
socioeconomic class. The index case was a male child of 
age 36 months with date of onset of symptoms on 22nd 
March 2017 with travel history to nearby Dhok Kala 
Khan, Rawalpindi. There was no death was recorded in 
this outbreak and severely affected age group was 1 to 2 
years with attack rate of (N=11) 64% which is also 
corresponding with international literature on measles 
(1). 
Conclusion 
This outbreak of measles in Sharifabad rural Islamabad 
revealed that the majority of the cases were not fully 
immunized and even against the measles specifically. 
Main reasons of the outbreak were contact with the case 
and low vaccination. Almost all the families belongs to 
low socioeconomic and laborer class that is the reason 
the nutritional status and the immunity of the children 
were not up to the optimum level. The parents of the 
cases were found less educated and illiterate that's why 
the lack of awareness regarding routine immunization 
and negligence were also noticed among the parents of 
affected children. We recommended comprehensive 
measles vaccination in the area along with awareness 
campaigns among the community.  Moreover 
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enhancement of vaccination coverage and strong 
surveillance system regarding measles and VPDs were 
also suggested to prevent future outbreaks in the area. 
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acknowledge the local district health authorities for their 
cooperation in our study. They further facilitated our 
findings by using our recommendations to carry out 
mopping up the whole area. All possible children at risk 
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References
1. (Measles (Rubella) CDC (Internet). (Cited 2017 

Oct 14). Available from: http://www.cdc.gov/
 measles/).
2. (Ellison JB. Pneumonia in measles. Arch Dis 

Child. 1931; 6:37-52. (PMC free article)
 (PubMed).
3. Perry RT, Halsey NA. The clinical significance of 

measles: A Review. J Infect Dis 2004; 189 (Suppl 
1):S4-S16).   

4. WHO. Measles. (Internet). (cited 2017 Oct. 15) 
a v a i l a b l e  f r o m : 
http://www.who.int/topics/measles/en/).  

5. 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.

6. WHO. Measles vaccination has saved an 
estimated 17.1 million lives since 2000 (cited 
2 0 1 7  1 5 t h  O c t ) ;  A v a i l a b l e  f r o m 
http://www.who.int/mediacentre/news/releases/
2015/measles-vaccination/en/ (2015). 

7. M.A. Zahoor, M.H. Rasool, M. Waseem, B. 
Aslam, M.K. Zahoor, M. Saqalein, et al. 
Prevalence of measles in vaccinated and non-
vaccinated children EXCLI J, 14 (2015), p. 504.

8. (Sheikh S, Ali A, Zaidi AKM, Agha A, Khowaja A, 
Allana S, et al. Measles susceptibility in children 
in Karachi, Pakistan. Vaccine. 2011; 29:3419-
23. (PMC free article) (PubMed).

9. (T. Khan, J. Qazi. Measles outbreaks in 
Pakistan: causes of the tragedy and future 
implications Epidemiol Rep, 2 (1) (2014), p. 1). 

10. (MRI. The Measles & Rubella Initiative (cited 
2017 15th Oct). Available from http://measles

 rubellainitiative.org (2016). 
11. WHO. Disease early warning system and 

r e s p o n s e  i n  P a k i s t a n .  Wo r l d  H e a l t h 
organization. (2013). 

12. Wafaqi Mohtasib (Ombudsman)'s Secretariat 
Islamabad. Report on measles outbreak in 
Pakistan vol 1 (2013).

13. Number of reported Measles cases with onset 
date from Dec 2012-Jun 2013(6 M period) 
(Image from the Internet) 2013 (updated 2013 
July 27; cited 2013 July 8). Available from 
http://www.who.int/immunization_monitoring/di
seases/big_measlesreported,cases6months_P

DF.pdf. 
14. A. Chaudhry. WHO reports 94 measles 

outbreaks across Pakistan in January. Daily 
DAWN (2013).

15. H. Riaz. Public health failings behind Pakistan's 
measles surge. Lancet, 381 (9862) (2013), p. 
189.

16. T. Masud, K.V. Navaratne. The expanded 
program on immunizat ion in  Pakis tan 
recommendations for improving performance. 
Available from http://siteresources.worldbank

 .org/HEALTHNUTRITIONANDPOPULATION/R
e s o u r c e s / 2 8 1 6 2 7 - 1 0 9 5 6 9 8 1 4 0 1 6 7 /

 EPIinPakistan.pdf (2012).
17. S. Siddiqui, M. Akbar, A. Mehtab, M. Zafar, S. 

Shahid, S. Ahmed, et al. Frequency of 
immunization of children upto five years of age 
according to vaccination card in Karachi-A 
multicentre study. Ann Abbasi Shaheed Hosp 
Karachi Med Dent Coll, 22 (1) (2017)

18. Z. Majid. An update on measles in Pakistan: 
Pakistan's new polio in the making. Disaster 
Med public health Prep (2015), pp. 1-2.

19. (Capital Development Authority. Facts & 
Statistics. Available at: www.cda.gov.pk/

 about_islamabad/ vitalstats.asp. (Cited 2017 
Oct. 15).

20. Islamabad Population 2017 (Demographics, 
Maps, Graphs. Available at http://worldpo

 pulationreview.com/world-cities/islamabad-
population/. (Cited 2017 OCT 15). 

21. Geography, Climate & Demographics - ICT 
Admin is t ra t ion .  Ava i lab le  a t  h t tp : / / i c t

 administration.gov.pk/geographyclimate-
demographics/. (Cited 2017 OCT 15).

22. World Health Organization. WHO guidelines for 
Epidemic Preparedness and Response to 
Measles Outbreaks, Geneva, Switzerland. 
1999. 

23. Immunization Coverage (Annual) | Pakistan 
B u r e a u  o f  S t a t i s t i c s .  A v a i l a b l e  a t 
http://www.pbs.gov.pk/sites/default/files/pslm/p
ub l i ca t i ons /PSLM_2014-15_Na t i ona l -
Provincial-District_report.pdf. 

24. Ahmed T. Child immunisation: International 
bodies reject EPI report - The Express Tribune 
(Internet). (Cited 2017 Oct 16). Available from: 
http://tribune.com.pk/story/536036/childimmuni
sation-international-bodies-reject-epi-report/ 
18. 

25. Babbar Y. Reasons. Behind Deaths by Measles 
Outbreak Pakistan. 2013 (Internet). (Cited 2017 
Oct 16). Available from: http://www.hoajonline

 .com/epidemiolrep/2054-9911/2/

Mir M Hassan Bullo, Mirza Amir Baig and others Measles Outbreak in A Rural Area of A Developing Country

Pakistan Journal of Public Health| Vol. 7, No. 4| December 2017201


