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Abstract: The basic aim is to assess immunization pattern of children up to 15 months of age. A cross-sectional study 
was conducted on 100 immunized children in Children hospital Lahore, Pakistan. Single dose 0.05ml to 0.1ml of BCG 
was recommended at the time of birth. Three doses of 0.5ml of Pneumococcal vaccine was given, coupled with the 
Penta-valent vaccine was given at 6 week, 10 week and 14 weeks of age. Two doses 0.5ml of measles vaccine was given 
at 9 & 15 months. Respondent’s sex, age and the vaccinated children against diseases were analyzed in the form of 
percentages and frequency tables through statistical analysis in the software called SPSS version 16.0. Female children 
immunization against various diseases was less in number. The results concluded that by informing community about the 
problem of ailment and the real significance of vaccinations, we are able to maintain and develop greater immunization 
coverage and as a result, more lives of children were saved.  
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INTRODUCTION 
 
Immunization has remained a great public health success 
story in which target is to save the lives of millions of 
children so that they would have opportunity to read, 
write, play, learn, free from various ailments and lives a 
healthier longer life (UNICEF, World Health Organization 
and the World Bank, 2002). Immunization is the process 
of immunizing or injecting a specific antigen into the 
body, in which the person is made resistant to various 
infectious diseases or infections typically by the 
administration of a vaccine (World Health Organization, 
2016). It has frequently validated through research that 
immunization is one of the most successful medical 
intervention to prevent diseases (Hall and O’Brien, 1998). 
 
Disease rate of measles, diphtheria, polio and whooping 
cough (pertussis) have dropped by over 95 per cent by use 
of vaccines (Gold, 1997). Three million lives per year are 
saved by immunization worldwide (Hall and O’Brien, 
1998). 
 
In 2011, about 83% of infants worldwide were immunized 
contrary to diphtheria, pertussis and tetanus (UNICEF and 
World Heath Organization, 2012; UNICEF, 2013) (DPT3 
vaccine) with the three dosages of the vaccine and are 
possibly lethal under five year’s age children. Penta-
valent is a vaccine which combines five different antigens 
in one injection (given in the left thigh - intra muscularly) 
and protects children against five killer diseases- 
diphtheria, whooping cough (pertussis), tetanus, 
haemophilus influenzae type band hepatitis B (UNICEF, 
2004). 

Diphtheria is a silent considerable child health dilemma in 
countries with poor expanded program of immunization 
(EPI) coverage (World Health Organization, 2015) and is 
caused by the bacterium Corynebacterium diphtheria 
(Atkinson and William, 2012). Diphtheria as endemic in 
countries occurs as sporadic or in small outbreak and is 
mortal in 5 to 10% cases have high incidence of mortality 
rate in young children (World Health Organization, 2015). 
In 2013, a total of 4,490 cases of diphtheria worldwide 
were officially reported that drops down from 97164 
cases in 1980 (World Health Organization, 2014).In 
addition, 3,300 deaths were reported in 2013 that drops 
down from 8,000 deaths in 1990 (Global Burden of 
Disease 2013 Mortality and Causes of Death, 
Collaborators, 2015). It is also believed that 
approximately one million cases were reported annually 
before 1980’s and mostly occurs in India, Indonesia and 
Sub-Saharan Africa (World Health Organization, 2006). 
 
Pertussis (whooping cough or 100-day cough) is a 
transmittable bacterial disease (Carbonetti, 2007), caused 
by the bacterium Bordetella pertussis (Centers for Disease 
Control and Prevention, 2014). Approximately, 16 million 
people globally are infected each year (Wang et al., 2014) 
and the majority recurrent cases were reported in 
developing countries affecting people of all age groups 
(Heininger, 2010; Wang et al., 2014).  
 
Nearly, 61,000 deaths were reported in 2013 which drops 
down from 138,000 deaths in 1990 (Global Burden of 
Disease 2013 Mortality and Causes of Death, 
Collaborators, 2015) whereas, almost 0.5% infected 
children less than one year of age deaths were reported 
(Centers for Disease Control and Prevention, 2015). 
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Tetanus (lockjaw) is caused by bacterium Clostridium 
tetani. Tetanus occurs in all parts of the world but more 
frequently appears in hot and wet climates where the soil 
contains a lot of organic matter (Centers for disease 
control and prevention, 2015). 59,000 deaths were 
reported in 2013 which drops down from 356,000 in 1990 
(Global Burden of Disease 2013 Mortality and Causes of 
Death, Collaborators, 2015).  
 
Haemophilus influenzae type b (HiB) estimates 
approximately 8.1 million cases of serious HiB diseases 
and 371,000 deaths be anticipated globally in the year 
2000 (Watt et al., 2009). 
 
Hepatitis B is the bacterial disease, occurs due to 
Hepatitis B virus and directly affects the liver, resulting in 
one third of the world’s population to be infected with it 
at one point in their lives and includes 240 million to 
350 million populations suffering from chronic infections 
(World Health Organization, 2014, Schilsky, 2013). In 
addition approximately 129 million new infections were 
reported in the year 2013 (Global Burden of Disease 
Study 2013 Collaborators, 2015). More than 750,000 
people die of hepatitis B annually (World Health 
Organization, 2014) and approximately 300,000 people 
die due to liver cancer (Global Burden of Disease 2013 
Mortality and Causes of Death, Collaborators, 2015). 
 
BCG (Bacillus of Calmette and Guerin) vaccine is used 
for the prevention of tuberculosis caused by 
mycobacterium tuberculosis and is given intra dermally in 
upper part of right deltoid. Based on persuasiveness of 
active tuberculosis (TB) disease during childhood, special 
efforts should be taken into account in order to save 
children, predominantly less than 5 years of age.  
 
Tuberculosis is now rapidly growing as a major public 
health problem with approximately 8 to 10 million cases 
and 2–3 million deaths reported every year (Enarson and 
Murray, 1996).The effectiveness of BCG vaccine in 
precluding childhood tuberculosis (TB) meningitis or 
military tuberculosis (TB) exceeding 70% in the areas 
where BCG vaccine was given at birth (Shapiro et al., 
1985; Padungchan et al., 1986; Young and Hershfield, 
1986; Tidjani et al., 1986). 
 
Poliovirus causes polio (poliomyelitis), which 
predominantly affects under 5 years’ children. Polio is 
prevented by polio vaccine. Out of 200 patients of polio, 
irreversible paralysis occurs in one patient. 5% to 10% 
children with polio die among those with irreversible 
paralysis when their breathing muscles become 
immobilized (World Health Organization, 2014). 
 
Pneumococcal vaccine is administered for the prevention 
of pneumococcal diseases (pneumonia, meningitis, or 
blood infection (sepsis) caused by pneumococcus or 
Streptococcus pneumonia (World Health Organization, 

2012). Pneumococcal disease kills one in three people in 
its worst forms (Centers for disease control and 
prevention, 2015). 
 
Globally, pneumonia continues to be the leading cause of 
death under five years age children. Although the 
execution of harmless, successful and reasonably priced 
interventions have declined pneumonia mortality from 4 
million in 1981 (Leowski, 1986) to just over 1 million in 
2013(UNICEF, World Health Organization, the World 
Bank, and United Nations Population Division, 2014; 
World Health Organization, 2014), pneumonia still 
silently accounts nearly one-fifth of childhood deaths 
globally.  
 
Meningitis causes inflammation of the meninges, the 
covering of the brain and spinal cord (World Health 
Organization, 2016) affects anybody at any age yet 
infants, children, adolescents and young adults are 
characteristically at greater risk of infection (bacterial, 
viral, or fungal), but it can also be produced by chemical 
impatience, subarachnoid hemorrhage, tumor and other 
conditions. The climax infant age group at risk of 
bacterial meningitis is 6 to 18 months (Edwards et al., 
2010; Brouwer et al., 2010; World Health Organization, 
2016). Approximately 50% of bacterial meningitis cases 
were reported less than five years age children.  
 
Sepsis occurs to anyone (babies, young children, elderly 
people, people with weakened immune systems, chronic 
illnesses such as malignant cells, acquired immune 
deficiency syndrome (AIDS), diabetes, kidney and liver 
disease or suffering from severe burns or wound) at 
anytime and the major reason for its occurrence is its 
immune body response which is triggered by an infection 
(Tintinalli et al., 2011; Deutschman and Tracey, 2014; 
Centers for Disease Control and Prevention, 2015). The 
infectivity is most commonly bacterial, but it can also be 
from fungi, viruses or parasites (Tintinalli et al., 2011).  
 
The common locations for the primary infection include: 
lungs (such as pneumonia), urinary tract, brain, skin and 
abdomen (such as appendicitis) (Centers for Disease 
Control and Prevention, 2015). It can occur even after a 
minor infection. Sepsis causes millions of deaths globally 
every year and is the most widespread cause of death in 
people who have been hospitalized (Deutschman and 
Tracey, 2014; Dellinger et al., 2008).  
 
The worldwide occurrence of sepsis is anticipated to be 
18 million cases per year (Lyle et al., 2014).In the United 
States, sepsis affects approximately 3 in 1,000 people 
(Soong and Soni, 2012) and severe sepsis contributes to 
more than 200,000 deaths every year (Fauci et al., 2009). 
 
Measles is terrifically spreadable respiratory disease 
caused by measles virus (UNICEF, 2013; World Health 
Organization, 2015). In 2011, over 90% (UNICEF and 
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World Heath Organization, 2012; UNICEF, 2013) of 
infants were immunized against measles in 123 countries. 
Between 2000 and 2011, vaccination resulted in measles 
death rate dropped by 71% worldwide (World Health 
Organization, 2015). Symptoms of measles include high-
grade fever, cough, running nose and redness all over the 
body. Measles is prevented by measles vaccine, which is 
given subcutaneously in the middle of deltoid of left arm. 
Out of 20 children with measles, one child also suffers 
with pneumonia. One or two will die out of 1,000 children 
who get measles (Centers for Disease Control and 
Prevention, 2015). 
 
MATERIALS AND METHODS 
 
The assessment on immunization pattern among children 
up to 15 months of age was carried out in Children 
hospital Lahore, Pakistan, 2015. It was observed that on 
daily basis, record of vaccinated children with respective 
diseases was maintained in hospital register which 
contained date, name, age, address, vaccination against 
certain disease, recommended and due dose of vaccine 
and card number of the child. We take the record from the 
hospital register of 100 immunized children. For the 
vaccination of tuberculosis, single dose 0.05ml to 0.1ml 
of BCG was recommended at the time of birth for all 
other children. When child was vaccinated with BCG 
vaccine, a wheal of injection appeared in next 30 minutes. 
Both Pneumococcal vaccine and Penta-valent vaccine, 
having three doses of 0.5ml in each was the only vaccine, 
used against the treatment of above-mentioned diseases. 
When the child attained 6 week, 10 week and 14 weeks of 
age, Pneumococcal vaccine was given, coupled with the 
Penta-valent vaccine. Measles doses were two of which in 
each dose 0.5ml was given usually at the age of 9 & 15 
months. The minimum gap between 1st& 2nd dose of 
primary DPT was 4 weeks. However, months elapse 
between doses does not mean to leave the course whereas, 
polio drops were given to the children in every due dose. 
 
BCG is given intra dermally in upper part of right deltoid. 
DPT is given intramuscularly in lateral side of right thigh 
at the joint of upper one third (1/3) and lower two third 
(2/3). Hepatitis B vaccine was given intramuscularly in 
lateral side of left thigh at joint of upper one third (1/3) 
and lowers two third (2/3). Measles vaccine was given 
subcutaneously in the middle of deltoid of left arm. 
 
Those children, who were not vaccinated during infancy 
but still below 5 years of age were vaccinate as follows: 
 

BCG ONCE 

DPT and Polio drops 
2 doses at 6 weeks interval 
and 1st booster 6 months 
later 

 

RESULTS  
 
The sample size of respondents was 100 immunized 
children up to 15 months of age. Respondent’s sex 
distribution was shown in table 1.  
 
Across the gender, table 1 show that about 58% of male 
children are fully immunized as compared to the 42% of 
female children, reflecting a sparse illustration among 
female children. The comprehensive breakdown of 
coverage for each vaccination also shows a similar trend 
with less vaccination received by females as compared to 
male children.  
 
Table 1: Respondents sex distribution 
 

Gender Frequency Percent 
Male 58 58% 

Female 42 42% 
Total 100 100% 

  
Table 2: Respondents age wise distribution 
 

Gender Age of Immunized Children   
Total Male Female 

At birth 47 26 21 
6 week old 20 11 09 
10 week old 13 08 05 
14 week old 10 06 04 
9 months old 06 04 02 
15 months old 04 03 01 

 

Respondent’s age wise distribution was shown in table 2, 
which was further grouped into male and female 
proportion. 
 
From the above table, we observed and found that out of 
total number of vaccinated children from BCG vaccine 
were 47 while from Pneumococcal and Penta- valent 
vaccine 43 children were vaccinated and only 10 children 
were vaccinated from measles vaccine. The results also 
concluded that frequency of female children towards 
immunization was less in number as compared to male 
children, thus reflecting a major drawback in provision of 
vaccination to the female children. This is the matter of 
fact that gender disparity is more in those areas where 
males are given preference over females. As a result, 
female children are more liable to various diseases, which 
make their immune system weak, and ultimate it leads 
them to their death. 
 

DISCUSSION 
 
As prevention is better than curative action, immunization 
is the most commonly used measure for preventive health 
care, reduces hospitalization and treatment costs and have 
been adopted in order to avoid a disease (Mishra et al., 
2004). It is also an indicator of parent’s motivation to 
ensure a child’s future welfare. As argued by (Pande and 
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Yazbeck, 2003) that parents are more prone to be 
concerned for preferred male children as compared to 
unwanted female children, thus neglect can be seen in 
immunization.  
 
Targeting the children of age 0- 15 months, many studies 
have considered the sex of the child as one of the key 
determinant of immunization. These results are consistent 
with the other studies of South Asia (Mishra et al., 2004; 
Pande and Yazbeck, 2003). In addition, Pakistan 
Integrated Household Survey (PIHS) 1991 and Pakistan 
Demographic Health Survey (PDHS) 1990-1991 and 
Mahmood and Mahmood (1995) also found that boys are 
more likely to be immunized than girls in Pakistan. 
Immunization status is also influenced by birth order of 
the child (Nath et al., 2007). Elder children had more 
chances to get immunization than the younger children of 
their family (Pearce et al., 2008). In addition, girls with 
higher birth orders and have many sisters face more 
discrimination in receiving vaccinations (Patra, 2008). 
Similarly, Corsi et al., (2009) also found that females 
have considerably lower coverage of immunization for 
BCG, diphtheria, pertussis, tetanus and measles in the 
three Indian National Health Family surveys between 
1992 and 2006. The present study also establishes results 
that females with higher birth order and older sister were 
less likely to be immunized.  
 
Mother’s age was also a considerable predictor affecting 
the child immunization i.e., younger mothers had less 
chance to immunize their children than the old mothers 
(Munthali, 2007). Qualitative research study conducted in 
Karachi, reported comparable causes along with others 
like forgetting immunization scheduled dates, low quality 
health care facilities, inaccessibility of government 
dispensaries and prevailing myths about immunization 
(Mansuri and Baig, 2003).  The research study establishes 
results that most of the parents had little information 
about immunization pattern and this correlates with other 
studies (Siddiqi et al., 2007; Shaikh, 2003; Mansuri and 
Baig, 2003). The present study also reported that fear 
from the side effects of vaccination also act as a barrier 
for vaccination (Tadesse et al., 2009). The results of this 

study suggest that there is still some misunderstanding 
and conflicts concerning immunization among the local 
population. Some people still correlates immunization as 
painful and risky intervention that might be hazardous to 
their child health while others show casual attitude 
towards importance of vaccination. 
 
Measles is an extremely transmittable and one of the most 
overwhelming transferable diseases of human being. It 
was accountable for millions of deaths annually 
worldwide prior to the preface of measles vaccine.  
 
Notwithstanding the accomplishment of the present 
measles vaccine in controlling disease in developed coun-
tries, the significance of vaccine malfunction has become 
progressively more noticeable in the developing countries 
like Pakistan.  
 
The research study shows that measles were more 
common in males as compared to females. This coincides 
with a number of reports, that males have more incidences 
of measles (Ramsay et al., 1997; Godoy et al., 1999) as 
compared to females (Satpathy and Chakraborty, 1990; 
Khan et al., 2009; Muhammad et al., 2011). The research 
study also indicated that children were unprotected 
against measles and the possible reasons for this were 
may be scarcity of measles vaccine, gender disparity, 
spiritual beliefs and uncertain security conditions and they 
were found similar to the results of other studies (Basheer 
et al., 2006; Tayil et al., 1998; Kamel, 1993). 
 
CONCLUSION 
 
The above study concluded that immunization 
save millions of children of all ages from diphtheria, 
pertussis, tetanus and measles never the less still more 
individuals decease due to the inaccessibility of disease 
preventable preparations. The major goal in our research 
study is to achieve a world where no one suffers or dies 
from these diseases. To accomplish our visualization, we 
depend on collaboration, modernization and education. 
Updating the community about the encumbrance of 
disease and the real significance of vaccinations that will 

Table 3: Frequency and percentage of respondents vaccinated against different diseases 

Vaccination against diseases Frequency of children 
vaccinated against diseases 

Percentage (%) 

Tuberculosis vaccine (BCG) at birth 47 47% 
Pneumococcal -I and Penta- valent–I at 6 week 20 20% 

Pneumococcal -II and  
Penta-valent - II at 10 week 13 13% 

Pneumococcal 
and  

Penta-valent 
vaccine Pneumococcal -III and  

Penta-valent –III at 14 week 10 10% 

Measles –I at 9 month 06 06% Measles 
Vaccine Measles-II at 15 month 04 04% 

Grand Total 100 100% 
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benefit to uphold and improve better vaccination 
coverage’s consequently results in more lives were to be 
saved.  
 

Recommendations 
• It is important to vaccinate child, right from the birth 

with a view to protect him from certain infectious 
diseases otherwise he/she may liable to susceptible 
diseases right for the birth. 

• An information desk of routine immunization must be 
established separately in children ward of each hospital 
where the children may be immunized throughout the 
year instead of particular weeks, designated during the 
campaign. 

• Social & print media must play their role in order to 
give awareness to parents’ regarding importance of 
vaccination to children within the time frame. 

• Door to door, vaccination service must be planned & 
ensured especially in remote areas  

• Special funds must be earmarked for the immunization 
in each hospital. 

 

REFERENCES 
 
Atkinson, William (2012). Diphtheria Epidemiology and 

Prevention of Vaccine-Preventable Diseases (12 ed.). 
Public Health Foundation, pp.215-230.  

Basheer F, Ahmed S, Aatif M and Ali S (2006). Frequency 
of vaccination in measles. Professional Med J., 13(4): 
577-582.  

Brouwer MC, Tunkel AR and van de Beek D (2010). 
Epidemiology, diagnosis and antimicrobial treatment of 
acute bacterial meningitis. Clin. Microbiol. Rev., 23(3): 
467-492.  

Carbonetti NH (2007). Immunomodulation in the 
pathogenesis of Bordetella pertussis infection and 
disease. Curr. Opin. Pharmacol., 7(3): 272-278. 

Centers for disease control and prevention. (2015). 
Vaccines and Immunizations: Pneumococcal 
Vaccination. Retrieved June 19, 2015, from: http:// 
www.cdc.gov/vaccines/vpd-vac/pneumo/default.htm# 
disease. 

Centers for disease control and prevention. (2015). 
Measles (Rubella). Retrieved February 13, 2015, from: 
http://www.cdc.gov/measles/. 

Centers for disease control and prevention. (2015). 
Pertussis (Whooping Cough) Causes & Transmission. 
Retrieved August 31, 2015, from: http://www. 
cdc.gov/pertussis/about/causes-transmission.html 

Centers for disease control and prevention. (2015). 
Pertussis (Whooping Cough) Complications. Retrieved  
August 7, 2015,  from: http://www.cdc.gov/vaccines/ 
pubs/pinkbook/pert.html 

Centers for Disease Control and Prevention (2015). 
Tetanus: Epidemiology and Prevention of Vaccine 
Preventable Diseases. Retrieved July 16, 2015, from: 
http://www.cdc.gov/vaccines/pubs/pinkbook/tetanus.ht
ml 

Centers for Disease Control and Prevention (2015). Sepsis 
Questions and Answers. Retrieved October 5, 2015, 
from: http://www.cdc.gov/sepsis/basic/qa.html 

Corsi DJ, Bassani DG, Kumar K, Awasthi S, Jotkar R, 
Kaur N and Jha P. (2009). Gender inequality and age-
appropriate immunization coverage in India from 1992 
to 2006. BMC Int. Health Hum. Rights (Suppl 1): S3. 

Dellinger RP, Levy MM, Carlet JM, Bion J, Parker MM, 
Jaeschke R, Reinhart K, Angus DC, Brun-Buisson C, 
Beale R, Calandra T, Dhainaut JF, Gerlach H, Harvey 
M, Marini JJ, Marshall J, Ranieri M, Ramsay G, 
Sevransky J, Thompson BT, Townsend S, Vender JS, 
Zimmerman JL and Vincent JL (2008). Surviving 
Sepsis Campaign: International guidelines for 
management of severe sepsis and septic shock: 2008. 
Intensive Care Med., 34(1): 17-60.  

Deutschman CS and Tracey KJ (2014). Sepsis: Current 
dogma and new perspectives. Immunity, 40(4): 463-
475.  

Edwards K, Clark A, Korczak VS, Sanderson C, Griffiths, 
UK and Rudan I (2010). Global and regional risk of 
sequelae from bacterial meningitis: A systematic 
review and meta-analysis.  Lancet Infect. Dis., 10(5): 
317-328.  

Enarson DA and Murray JF (1996). Global epidemiology 
of Tuberculosis. In Rom, W. N and Garay, S. M (ed.), 
Tuberculosis. Little, Brown and Co., Boston, Mass, 
pp.57-76. 

Fauci AS, Braunwald E, Kasper DL, Hauser SL, Longo 
DL, Jameson JL and Loscalzo J (2009). Sepsis and 
Septic Shock. Harrison’s Manual of Medicine, 17th ed., 
McGraw Hill Inc., New York. pp. 63-66. 

Godoy P, Dominguez A, Alvarez J, Camps N, Jansa JM, 
Mingnell S and Salleras L (1999). Measles 
epidemiology in Catalonia (Spain). Implications for a 
regional vaccination programme. Int. J. Epidemiol., 
28(3): 558-562. 

Global Burden of Disease 2013 Mortality and Causes of 
Death, Collaborators. (2015). Global, regional and 
national age-sex specific all-cause and cause-specific 
mortality for 240 causes of death, 1990-2013: A 
systematic analysis for the Global Burden of Disease 
Study 2013. Lancet, 385(9963): 117-171.  

Global Burden of Disease Study 2013 Collaborators. 
(2015). Global, regional and national incidence, 
prevalence and years lived with disability for 301 acute 
and chronic diseases and injuries in 188 countries, 
1990-2013: A systematic analysis for the Global 
Burden of Disease Study 2013. Lancet, 386(9995): 
743-800.  

Gold R (1997). Your child’s best shot: a parent’s guide to 
vaccination (3rd edition). Canadian Pediatric Society, 
Ottawa, ON. 

Hall R and O’Brien E (1998). Immunization myths and 
realities: Responding to arguments against 
Immunization, 2nd edition. Canberra: Australian 
Government Publishing Service. 



Assessment of children immunization pattern in Children Hospital, Lahore, Pakistan 

Pak. J. Pharm. Sci., Vol.31, No.2, March 2018, pp.537-543 542

Heininger U (2010). Update on pertussis in children. 
Expert Review of Anti-infective Therapy, 8(2): 163-173.  

Kamel MI (1993). Comparison of some epidemiological 
characteristics of vaccinated and unvaccinated measles 
in Saudi Arabia. Alexandria Journal of Pediatrics, 
3(4): 545-552. 

Khan A, Aqeel M and Khattak AA (2009). Measles is still 
a severe problem in North West Frontier Province in 
Pakistan: Study of hospitalized patients. Medical 
Channel, 15(4): 140-144. 

Leowski J (1986).  Mortality from acute respiratory 
infections in children under 5 years of age: Global 
estimates. World Health Stat. Q, 39: 138-144. 

Lyle NH, Pena OM, Boyd JH & Hancock RE (2014). 
Barriers to the effective treatment of sepsis: 
antimicrobial agents, sepsis definitions, and host-
directed therapies. Ann NY Acad Sci., 1323:101-114.  

Mahmood N and Mahmood MA (1995). Gender 
differences in child health-care practices: Evidence 
from the Demographic and Health Survey, 1990-91. 
Pak. Dev. Rev., 34(4): 693-707. 

Mansuri FA and Baig LA (2003). Assessment of 
immunization services in perspective of both the 
recipients and the providers: A reflection from focus 
group discussions. J. Ayub Med. Coll. Abbottabad, 
15(1): 14-18. 

Munthali CA (2007). Determinants of vaccination 
coverage in Malawi, Evidence from the Demographic 
and Health Survey. Malawi Medical Journal, 19(2): 
79-82.  

Muhammad A, Irshad M and Khan B (2011). A 
comparative study of measles complications in 
vaccinated verses non-vaccinated children. J. Postgrad. 
Med. Inst., 25(1): 4-8.  

Nath B, Singh JV, Awasthi S, Bhushan V, Kumar V and 
Singh SK (2007). A study on determinants of 
immunization coverage among 12-23 months old 
children in urban slums of Lucknow district, India. 
Indian J. Med. Sci., 61(11): 598-606. 

Padungchan S, Konjanart S, Kasiratta S, Daramas S and 
Ten Dam HG (1986). The effectiveness of BCG 
vaccination of the newborn against childhood 
tuberculosis in Bangkok. Bull. World Health Organ., 
64(2): 247-258. 

Pande RP, Yazbeck AS (2003). What’s in a country 
average? Wealth, gender and regional inequalities in 
immunization in India. Soc. Sci. Med., 57(11): 2075-
2088. 

Patra N (2008). State-wise pattern of gender bias in child 
health in India. Munich Personal RePEc Archive Paper 
No. 21435, posted 16. March 2010. Retrieved from:  
http:/mpra.ub.uni-muenchen.de/21345/. 

Pearce A, Law C, Elliman D, Cole TJ and Bedford H, 
Millennium Cohort Study Child Health Group. (2008). 
Factors associated with uptake of measles, mumps and 
rubella vaccine (MMR) and use of single antigen 

vaccines in a contemporary UK cohort: Prospective 
cohort study. BMJ, 336(7647): 754-757.  

Ramsay M, Brugha R and Brown D (1997). Surveillance 
of measles in England and Wales: Implications of a 
national saliva testing programme. Bull. World Health 
Organ., 75(6): 515-521. 

Satpathy SK and Chakraborty AK (1990). 
Epidemiological study of measles in Singur, West 
Bengal. J. Commun. Dis., 22(1): 23-26. 

Schilsky ML (2013). Hepatitis B "360". Transplant. 
Proc., 45(3): 982-985.  

Shaikh S (2003). Immunization status and reasons for low 
vaccination in children, attending OPD at Liaquat 
University Hospital. Pakistan Ped. J., 27: 81-86. 

Shapiro C, Cook N, Evans D, Willet W, Fajardo I, Koch-
Weser D, Bergonzoli G, Bolanos O, Guerrero R and 
Hennekens CH (1985). A case-control study of BCG 
and childhood tuberculosis in Cali, Columbia. Int. J. 
Epidemiol., 14(3), 441-446.  

Siddiqi N, Khan A, Nisar N and Siddiqi AE (2007). 
Assessment of EPI (expanded program of 
immunization) vaccine coverage in a peri-urban area. J. 
Pak. Med. Assoc., 57(8): 391-395. 

Soong J and Soni N (2012). Sepsis Recognition and 
treatment. Clin. Med., 12(3): 276-280.  

Tadesse H, Deribew A and Woldie M (2009). Explorative 
assessment of factors affecting child immunization in 
Wonago district, Gedeo zone, South Ethiopia. Arch. 
Med. Sci., 5: 233-240. 

Tayil SE, EI-Shazly MK, EI-Amrawy SM, Ghouneim 
FM, Abou Khatwa SA and Masoud GM (1998). Sero-
epidemiological study of measles after 15 years of 
compulsory vaccination in Alexandria, Egypt. East. 
Mediterr. Health J., 4(3): 437-447.  

Tidjani O, Amedone A and Ten Dam HG (1986). The 
protective effect of BCG vaccination of the newborn 
against childhood tuberculosis in an African 
community. Tubercle, 67: 269-281. 

Tintinalli JE, Stapczynski JS, Ma OJ, Cline DM, Cydulka, 
RK and Meckler GD (2011). Septic Shock. Tintinalli's 
Emergency Medicine: A Comprehensive Study Guide, 
7th ed., McGraw-Hill, New York, pp.1003-1014. 

UNICEF, World Health Organization and the World Bank. 
(2002). State of the World’s Vaccines and 
Immunization. Retrieved October, 2002, from: 
http://www.unicef.org/ceecis/pub_sowvi_en.pdf 

UNICEF. (2004). Immunization and Penta-valent vaccine. 
Retrieved from: http://www.unicef.org/republic-
adominicana/english/survival_development_12792.htm 

UNICEF and World Health Organization. (2012). 
Immunization summary - A statistical reference 
containing data through 2010. UNICEF, New York, NY 
10017, USA November 2012. Retrieved from: 
http://www.childinfo.org/files/immunization_summary
_en.pdf 

UNICEF. (2013). Immunization. Retrieved April, 2013, 
from: http://www.unicef.org/immunization/files/ 



Kalsoom Tariq et al 

Pak. J. Pharm. Sci., Vol.31, No.2, March 2018, pp.537-543 543

UNICEF_Key_facts_and_figures_on_Immunization_A
pril_2013(1).pdf 

UNICEF, World Health Organization, the World Bank, 
United Nations Population Division. (2014). Levels 
and Trends in Child Mortality: Report 2014. United 
Nations Inter Agency Group for Child Mortality 
Estimation.   

Wang K, Bettiol S, Thompson MJ, Roberts NW, Perera R, 
Heneghan CJ and Harrnden A (2014). Symptomatic 
treatment of the cough in whooping cough. Cochrane 
Database Syst. Rev., 9, CD003257. doi:10.1002/ 
14651858.CD003257. 

Watt JP, Wolfson LJ, O'Brien KL, Henkle E, Deloria-
Knoll M, McCall N, Lee E, Levine OS, Hajjeh R, 
Mulholland K and Cherian T, Hib and Pneumococcal 
Global Burden of Disease Study Team. (2009). Burden 
of  diseases  caused  by  Haemophilus  influenzae type  
b  in  children  younger  than  5  years:  global  
estimates.  Lancet, 374(9693): 903-911.  

World Health Organization. (2006). Diphtheria 
vaccine. Weekly Epidemiological Record, 81(3): 24-32. 

World Health Organization. (2012). Pneumococcal 
vaccines WHO position paper 2012. Weekly 
Epidemiological Record, 87(14): 129-144. 

World Health Organization. (2014). Poliomyelitis (Fact 
Sheet No. 114). Retrieved December 15, 2014, from: 
http://www.who.int/mediacentre/factsheets/fs114/en/. 

World Health Organization. (2014). Diphtheria Reported 
Cases. Retrieved February 13, 2014 (date last 
assessed), from, http://apps.who.int/immunization_ 
monitoring/globalsummary/timeseries/tsincidencedipht
heria.html 

World Health Organization (2014). Revised WHO 
Classification and treatment of childhood pneumonia at 
health facilities: Evidence summaries. Retrieved from: 
http://apps.who.int/iris/bitstream/10665/137319/1/9789
241507813_eng.pdf 

World Health Organization. (2015). Measles (Fact Sheet 
No. 286). Retrieved March 1, 2015, from: 
http://www.who.int/mediacentre/factsheets/fs286/en/. 

World Health Organization. (2015). Hepatitis B (Fact 
Sheet No. 204). Retrieved July, 2015, from:http://www. 
who.int/mediacentre/factsheets/fs204/en/ 

World Health Organization (2015). Diptheria: 
Immunization, Vaccines and Biologicals. Retrieved 
August 14, 2015, from: http://www.who.int/ 
immunization/diseases/diphtheria/en/ 

World Health Organization. (2016). Immunization. 
Retrieved from: www.who.int/topics/immunization/en/. 

World Health Organization. (2016). Meningitis. Retrieved 
from: http://www.who.int/topics/meningitis/en/. 

Young TK and Hershfield ES (1986). A case-control study 
to evaluate the effectiveness of mass neonatal BCG 
vaccination among Canadian Indians. Am. J. Public 
Health, 76(7): 783-786.  

 


