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INTRODUCTION 

In the past decade and half, all the districts in the country 

have been covered under the Universal Immunization 

Programme. However, providing immunization, by itself, 

does not guarantee a reduction in disease morbidity and 

mortality. The full course of vaccines must be given at 

the right age. WHO estimated that 1.5 million of deaths 

among children under 5 years were due to diseases that 

could have been prevented by routine vaccination in 

2008.
1
 Despite routine immunization services, vaccine 

preventable diseases remain the important cause of 

childhood mortality. Uptake of immunization services is 

dependent not only on provision of these services but also 

on other factors including knowledge and attitude of 

mothers health status of child, density of health workers, 

accessibility to vaccination clinics and availability of 

vaccines, safe needles and syringes.
2-4

 

Immunization coverage assessment helps to evaluate 

progress in achieving programme objectives and in 

improving service delivery.
5
 In addition, evaluation of 
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immunization coverage provides evidence whether 

substantial progress towards achieving immunization 

targets is being made. Such positive evidence is required 

for continuing support from donor-supported initiatives 

like the Global Alliance for Vaccines and Immunizations 

(GAVI).
6
 

This paper reports on a survey assessing immunization 

coverage for infants and factors impacting coverage in 

urban slum of Mumbai. Expanded program of 

immunization was launched in India in January 1978 and 

the Indian version, the Universal Immunization 

Programme (UIP), was launched in 1985 aimed at 

achieving universal immunization coverage of the 

eligible population.
7
 For infants vaccines provided under 

UIP are Bacille Calmette Guerin (BCG), diphtheria, 

pertussis and tetanus (DPT), oral polio (OPV), hepatitis B 

(HBV), measles.
8
 In India, only 44 percent of children 

age12-23 months are fully vaccinated, and 5 percent have 

not received any vaccinations
 
in year 2005-06.

9
 Primary 

immunization coverage in Mumbai suburb was 72%.
10

  

The difference between the percentages of children 

receiving the first and third doses is 21 % for DPT ,15 %  

for polio and 59% of children age 12-23 months have 

been vaccinated against measles. The relatively low 

percentages of children vaccinated with the third dose of 

DPT and measles are mainly responsible for the low 

proportion of children fully vaccinated.
9
 

Despite all efforts put by governmental as well as non-

governmental institutes for 100% immunization 

coverage, there are still pockets of low coverage areas. 

Urban slums constitute one of high risk areas for vaccine 

preventable diseases.
11,12

 Especially in urban areas there 

is increased reporting of vaccine preventable diseases, 

possibly due to migration leading to congestion and extra 

pressure on already overburdened health infra-structure 

of the cities. In order to find the unprotected pockets 

among the urban slum population, the present study was 

undertaken to assess the immunization coverage of 

children aged 12-23 months in urban slum and also the 

efforts were made to know the reasons for the delayed 

and non-immunization. Since lot quality sampling 

method requires only a small sample size and easier for 

staff to use, it is feasible for routine monitoring of 

vaccination coverage.
13

  The purpose of utilization of lot 

quality technique is to identify quickly & scientifically 

the areas with poor performance and provide information 

for developing strategies to improve service quality. 

METHODS 

A cross-sectional, community based, descriptive 

epidemiological study was carried out in the field practice 

area (Shivajinagar urban health centre, Govandi, 

Mumbai) of the Topiwala National Medical College, 

Mumbai during the period of January 2013 to December 

2013. The inclusion criteria for study subjects were all 

children between 12 months and 23 months of age  with 

availability of either an immunization card or a 

responsible person for key information regarding 

immunization and who were permanent residents 

(residing for more than 6 months) of the study area. 

Mother and child not available at the time of actual visit 

to the respective home and children who do not satisfy 

above conditions were excluded from the survey 

purposes. The area was divided into 21 lots based on 

geographical service areas under 21 community health 

volunteers (CHV) functioning in health post. The study 

population comprised of all children aged 12–23 months. 

This age group was chosen for analysis because both 

International and Government of India guidelines specify 

that children should be fully immunized by the time they 

complete their first year of life. Children who received 

BCG, measles, and three doses each of DPT and polio 

(excluding polio 0) are considered to be fully immunized. 

Partially immunized child is one who has missed any one 

or more of the above doses irrespective of having 

received polio vaccination on Pulse polio days and a 

child who has not received even a single dose of any of 

the vaccines under UIP schedule other than polio 

vaccination on Pulse polio days is considered 

unimmunized . All the vaccines must be administered by 

the time the child is one year of age. Sample size for the 

study was calculated to be 336, based on 5% level of 

accuracy and 95% level of significance.
14

 The estimated 

sample size for each lot was 16. A decision value (highest 

number of individuals in a lot not receiving a quality 

service and yet lot is acceptable) of 2 was selected based 

on lot sample size of 16 and low and high threshold set at 

65% and 95%, respectively. Trained investigators 

collected the information from 16 children in each lot. 

Only one child was selected from each household. 

Households were selected by simple random sampling 

method by using random number tables. Information 

regarding birth date, immunization card, dates of 

vaccines received, presence of BCG scar and reasons for 

incomplete or no vaccination was collected through 

pretested questionnaire and interview schedule. Dates of 

vaccines received were verified from office record in case 

vaccination card was not available. Response rate was 

100%. Criteria that meet the ‘Quality’ vaccination 

include those children who have received all vaccinations 

recommended in National immunization schedule at 

appropriate age and interval with presence of 

immunization card and BCG scar in those who received 

BCG vaccine. Information collected was analyzed to 

check number of children fulfilling the quality criteria of 

vaccination, lot-wise. Lot performance was judged 

unacceptable if it finds more than two children not 

accepting quality criteria. To get an overall single 

estimate of individual qualities of vaccination, data was 

aggregated from all 16 lots. Reasons for below quality 

immunization were analyzed in aggregate. The ethics 

committee of the institute approved the study. Socio 

economic status of the study population was determined 

as per the Modified Prasad’s classification April 2013.
15

 

Results were analyzed by using Statistical Package of 

Social Sciences (SPSS) version 16.0. Statistical 

significance was set at P ≤0.05. 
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Table 1: Immunization coverage among various lots (N=336). 

Lot number 
Fully immunized Partially immunized Unimmunized 

Total 
No. (%) No. (%) No. (%) 

1 12 75 4 25 0 0 16 

2 13 81.25 3 18.75 0 0 16 

3 14 87.5 1 6.25 1 6.25 16 

4 11 68.75 3 18.75 2 12.5 16 

5 12 75 4 25 0 0 16 

6 13 81.25 1 6.25 2 12.5 16 

7 12 75 3 18.75 1 6.25 16 

8 12 75 4 25 0 0 16 

9 11 68.75 5 31.25 0 0 16 

10 10 62.5 6 37.5 0 0 16 

11 14 87.5 1 6.25 1 6.25 16 

12 11 68.75 5 31.25 0 0 16 

13 13 81.25 2 12.5 1 6.25 16 

14 12 75 4 25 0 0 16 

15 13 81.25 2 12.5 1 6.25 16 

16 11 68.75 5 31.25 0 0 16 

17 11 68.75 5 31.25 0 0 16 

18 12 75 4 25 0 0 16 

19 11 68.75 5 31.25 0 0 16 

20 13 81.25 3 18.75 0 0 16 

21 11 68.75 5 31.25 0 0 16 

Total 252 75 75 22.3 9 2.7 336 

 

RESULTS 

Three hundred and thirty six children were surveyed 

under this study. Immunization coverage: 75% children 

were fully immunized, 22.3% were partially immunized 

and 2.7% were unimmunized. Immunization card was 

available with 84.9% caregivers/mothers. About 87% 

children were having BCG scar.  

As evident from table 1, the number of children in lot 

sample not satisfying quality criteria (i.e. children who 

were partially immunized or unimmunized) were 2 in lot 

no. 3 and 11. As the number of children in lot 3 and 11 

was less than or equal to decision value of 2, performance 

of these lots was acceptable and lots were protected 

according to Lots Quality Survey Technique 

methodology. All remaining lots were unprotected and 

performance of these lots was not acceptable since 

children in lot sample not satisfying quality criteria were 

more than 2. The percentage of fully immunized children 

in different lots ranged from 87.5% to 62.5%. Maximum 

number of unimmunized children was present in Lot no. 

4 and 6 (Table 1). 

As observed from table 2, the overall coverage of 

different vaccine ranges from 97.87% for OPV1 to 88.7% 

for Measles. The dropout rate was found to be 7.40% 

from BCG to Measles in study group. There was 

difference in coverage level of vaccines which are given 

in set (DPT,HBV,OPV) as first, second and third dose at 

6th, 10th,14th weeks of age, due to non-availability of 

any vaccine  (Table 2). 

Table 2: Coverage levels of different vaccines by LQ 

coverage survey (N=336). 

 

Type of 
vaccine 

Received(frequency) Received (%) 

BCG 323 96.10 

OPV0 293 87.2 

OPV1 329 97.87 
OPV2 323 96.20 

OPV3 313 93.10 

DPT1 327 97.40 

DPT2 320 95.38 

DPT3 312 92.89 

HepB1 326 96.90 

HepB2 320 95.10 

HepB3 313 93.20 

Measles 298 88.70 

Vitamin A 295 87.90 

 

 



Kadarkar KS et al. Int J Community Med Public Health. 2016 Jan;3(1):174-179 

                                          International Journal of Community Medicine and Public Health | January 2016 | Vol 3 | Issue 1    Page 177 

Table 3: Quality of immunization services (N=336). 

Type of vaccination 
BCG DPT1 DPT2 DPT3 MEASLES VITAMIN A 

No. % No. % No. % No. % No. % No. % 

Not received vaccine 13 3.9 10 2.98 16 4.76 24 7.14 38 11.31 41 12.20 

Given on exact date
*
 28 8.3 4 1.19 4 1.19 02 0.60 115 34.23 117 34.82 

Given less than one year
 

but not on exact date 
295 87.8 314 93.49 313 93.15 302 89.88 172 51.19 168 50.0 

Given less than specified 

time
**

 
0 0 08 2.38 03 0.89 08 2.38 11 3.27 10 2.98 

*: means on exact dates as per national immunization schedule. E.g. 1st, 2nd, 3rd dose of DPT on exact 6, 10, and 14 completed weeks 

respectively. 

**: means before scheduled date. for example DPT1 given before 6th completed weeks. 

 

Table 3 shows, in a present study 3.9% of children had 

not received BCG vaccine and the dropout rate went on 

increasing from DPT1 (4.76%) to DPT3 (7.14%). The 

proportion of children who received vaccination as per 

national immunization schedule were found to be lower 

(0.60% for DPT3 to 8.30% for BCG). Most of the 

children received vaccination in less than one year but 

not on appropriate time. This increased from BCG 

(87.8%) to DPT3 (89.88%). Total 40 (11.90%) children 

received vaccines and vitamin A before the scheduled 

time which were 8(2.38%) for DPT1, 3(0.89%) for 

DPT2, 8(2.38%) for DPT3, 11(3.27%) for Measles and 

10(2.97%) for vitamin A. Median range for receiving 

DPT I and OPV I was reported to be 52 days (range: 42-

150 days). For BCG and Measles vaccine, reported 

median age was 9 days (range: 1-310 days) and 11 month 

(range: 7-15 months), respectively. Median dose interval 

of DPT/OPV between 1st & 2nd dose was 32 days 

(range: 28-100 days) while it was 45 days (range: 28-140 

days) between 2nd & 3rd dose. Only 7.2% children 

received all vaccine at appropriate interval. The main The 

main reason for inappropriate interval was child being ill 

and not brought to hospital(17.53%), followed by the 

child being to native place(15.98%), unaware of need of 

immunization(9.79%), mother too busy (7.22%), 

postponed till another time(6.19%), and fear of side 

effects (4.64%) etc (Table 3). 

DISCUSSION 

In this study, immunization coverage was: 75% children 

were fully immunized, 22.3% were partially immunized 

and 2.7% were unimmunized, which is less than the 

desired goal of achieving 85% coverage.
9
 The present 

study shows higher immunization coverage 80.95% as 

compared to NFHS-III
 
(2005-06) data (43.5%).

9
 It was 

due to efforts taken by health services in urban slum. 

Yadav et al revealed that percentage for fully immunized 

children was 73.3% and for partially immunized children 

it was 23.8%, and for unimmunized it was 2.8%.
16

 

Somewhat similar findings were seen in the study by 

Tapare et al at Miraj.
17

 Another study by Punith et al also 

found that overall vaccination coverage of completely 

immunized children was 92.10% and the percentage of 

partially immunized was 6.58%, and unimmunized 

children accounted for 1.31%.
18

 Similar level of coverage 

was also documented in other studies by Chaudhary et al, 

Kar et al and Khokhar et al in urban slums of Delhi and 

Ahmadabad city.
19-21

 

Although overall coverage is good, the quality of services 

are not acceptable in some subgroups of population in the 

present study. As this study points out performance of 

immunization was not acceptable in 19 lots out of 21 lots. 

So corrective actions and interventions should be carried 

out in particular lot to improve reach, acceptability and 

quality of immunization services. 

 

The coverage of individual vaccine was above 85%, the 

set goal of Universal Immunization Program. Coverage 

of individual vaccine was clearly more than percentage of 

fully immunized children. Reason behind this is 

definition of fully immunized children. Though all 

vaccines up to age of one year were not given to children 

in study population but individual vaccine could be 

given. Similar findings were noted in studies done by 

Malini Kar et al (2001) in south Delhi and Chaudhary et 

al
 
(2010) in an urban area of Bareilly city.

19,20
 Study done 

by V S Tapare et al (2006) in Miraj showed different 

finding i.e. coverage for Measles vaccine was more than 

that of BCG vaccine.
17

 

In a present study, the immunization was received in 

92.8% of children at inappropriate interval. It was 

observed only in 7.2% of children, immunization was at 

right time and right interval. Similar finding was found in 

study done by Kulkarni et al (2013).
22

 Vaccination 

coverage of Measles is more than that of Vitamin A due 

to shortage of supply of Vitamin A at the health centre 

and anganwadis. Poor knowledge about immunization 

schedule and unaware about minimum interval between 

two subsequent doses of vaccines as well as improper 

history taking of immunization status of child are reasons 

behind immunization given less than specified time. 

These variations in reasons for non-immunization in 

different areas and different studies might probably be 

due to variations in the literacy, socio demographic 

variation in different geographical locations, availability 

of health facility, efficiency of immunization services, 
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lack of supervision and health monitoring systems across 

the country. 

Since immunization is multi-sectoral activity, it definitely 

needs active intersectoral cooperation. Parents are to be 

educated about the importance of right time of 

immunization and maintaining immunization records and 

its role in the health of the child. Vigilant and frequent 

supervision and monitoring of immunization services is 

required. Timely reporting of new migrants by anganwadi 

workers will help to improve coverage at local level and 

reduce cases of non-immunization. Regular health 

education sessions and motivation through an 

encouraging and persuasive interpersonal approach, 

regular reminders and removal of misconceptions 

prevailing among people and improving the quality of the 

services at the health facility will solve the problems of 

delayed, partial and non-immunization. Pulse polio days 

should be utilized as a good opportunity for the advocacy 

of routine immunization to caregivers. 

CONCLUSION  

Though the overall coverage of immunization was good 

in urban slum but still it has pockets of partial or non-

immunization. In areas with high immunization coverage 

Lots Quality technique should be used to detect of poor 

coverage and quality and to take appropriate action. 
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