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ABSTRACT 

Background Vaccination is one of the most successful public health strategies in 

communicable disease control. But NFHS-3 revealed declining immunization coverage rate 

in all states.  To raise vaccination coverage it is very essential to know reasons for non-

vaccination and identify determinants influencing immunization coverage, so that these can 

be modified.   Objectives: To determine complete immunization coverage rate, reasons  

for non-vaccination/partial vaccination and to identify determinants influencing  

vaccination of children. Material & Methods: WHO EPI 30 × 7 cluster sampling technique 

was used for the selection of the subjects. Mother, father or relative of a total of 217 

children were interviewed in the study. Chi-square test, multi-nominal logistic regression 

analysis was done to test the statistical significance of the association. Results: Full 

immunization coverage rate for study population was 70% and 4.6% of all children were 

totally unimmunized. Reasons cited for unimmunized/partially immunized status were, 

unaware of need for vaccination, went to native village, illness of children, place or time of 

vaccination not known etc Multinomial logistic regression analysis revealed that an illiterate 

mother (OR=8.0, 95% C.I. 1.2-53.0) and home delivery (OR=7.7, 95% C.I. 1.2-51.1) were 

significant independent predictors of completely unimmunized status of the child; while 

immigration to Mumbai within last five years (OR=2.6, 95% C.I. 1.3-5.1) was the only 

significant factor associated with the partially immunization. Conclusion: Immunization 

coverage was sub-optimal due to relatively low coverage among recent immigrants. 

Systematic efforts to increase awareness and motivation for immunization are necessary for 

reaching to optimal level of immunization this population.  
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INTRODUCTION 

Immunization is a highly cost-effective means for improving child survival and presents 

immense opportunities to make substantial gains in health for achieving the MDG4 for child 

mortality reduction. Global Immunization Vision and Strategy (GIVS) sets a goal of 

protecting more people against more diseases by expanding the reach of immunization to 

every eligible person, extending immunization beyond infancy, and promoting immunization 

to a high level of visibility on every health agenda. Among different strategies mentioned in 

GIVS, combinations of different approaches and to ensure that unreached people are 

reached in every district are the key strategies.
1
  

As per DLHS-3, more than two-third (69 percent) of children aged 12-23 months received 

full immunization comprising BCG, three doses of DPT, three doses of Polio (excluding Polio 

0) and measles in Maharashtra state.
2
 Only one percent of children could not receive any 

vaccine. In Mumbai full immunization coverage rate was 76.7 percent (DLHS-3).
2
  NFHS-3 

data was re-analyzed for slum and non-slum population and coverage rates for slum area in 

Mumbai was 68.8 and that for non-slum area it was 72.5.
3
 Population of Mumbai is 3145966 

and that of Mumbai (suburban) is 9332481 i.e. in total 1.2 cr persons live in Mumbai and 

more than 50% of them live in slums
4
.  

This study was designed to evaluate determinants of full immunization coverage. Objectives 

of the study were as follows 

1. To estimate full immunization coverage rate in children of 12-23 months of age 

among urban slum inhabitants  

2. To  identify determinants influencing full immunization of children and  

3. To understand reasons for non-vaccination/partial vaccination  

 

MATERIALS AND METHODS 

Study Design, Study Population and Study Groups 

Children of urban slum inhabitants in age group 12-23 months in catchment area of the 

Urban Health and Training Centre of Medical College in Metropolitan city constituted study 

population.  Population of area is approximately 1,41,900. Area constitutes different 

settlements of slum dwellers. Most of the slums are notified slums but some slums are not 

notified till date. Electricity, water supply, roads are available in notified slums while these 

facilities are non-existent in non-notified slums. 

Sampling 

Urban slums population and dwellings grow in number and size over the years. Updated 

household lists are not available. Therefore cluster sampling method was chosen to conduct 

survey.  WHO EPI 30 × 7 cluster sampling technique was used for the selection of the 

subjects. 30 clusters were randomly chosen by population proportionate to size method. 

Parents of seven children in age group 12-23 months from each cluster were included in 

study. Mother, father or relative of a total of 217 children were interviewed in the study.   

Details of study were explained to them and their informed consent was obtained before 

interviewing them.  
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Data Collection 

A catchment area is divided in seven different colonies, and these colonies are further 

divided in plots. Numbers of clusters from these colonies were selected by population 

proportionate to size method. One plot consisting nearly 160 households served as one 

cluster. After reaching the cluster we used to take round of the cluster and assess the 

housing pattern and after that we randomly chose one lane and first household in that lane 

served as the first or starting household within the cluster. If the household as not available 

for assessment, the interviewers proceeded to the next consecutive household.  

If the household initially identified had an eligible child, then basic socio-demographic 

details, migration history, use of antenatal services, delivery , the child’s name, address, and 

date of birth was recorded. The caretaker was asked if they had the child’s vaccination card, 

and if so, the card was reviewed for the date of immunizations administered and the date 

recorded on the infant immunization form. If the card was not available or the immunization 

record seemed incomplete, the interviewer questioned the caretaker on the child’s 

immunization history and recorded the responses. All eligible children from concerned 

household were included in study. The survey team then proceeded to the next nearest 

household seeking an eligible child till seven children from that cluster were found.  

Measures 

Outcome measure was proportion of children who received full immunization against seven 

Vaccine Preventable Diseases (VPDs).  i.e. BCG; three doses each of DPT, HBV and OPV at 6, 

10 and 14 weeks of age; measles vaccine between 9 and 12 months of age. HBV was 

introduced in routine immunization schedule in 2008 and therefore it was included in 

definition of full immunization coverage. Immunization status was considered partial when 

child had missed any one dose and unimmunized when no vaccine was administered.   

Gender, birth order of the child; mother’s age, education , occupational, history of ante 

natal care (ANC), place of delivery of index child; father’s education, occupational and family 

size were considered as independent variables.  

Statistical analysis 

Full immunization coverage was taken as proportion of children who received all scheduled 

vaccines to the total number of children in that group and 95% confidence intervals (CIs) 

were also calculated. Association of several exposure (independent) variables on complete 

unimmunized status and partially immunized status was assessed by multi-nominal logistic 

regression analysis where dependent variable was likelihood of full immunization. It was 

done by considering all variables at a time. (ENTER model in SPSS).   All analyses were 

carried out using SPSS 17.0 (SPSS Inc, Chicago, IL, USA).  

RESULTS 

Mothers of total of 217 children of age 12-23 months were interviewed from 30 clusters.  

Results are presented below. 

Antigen wise coverage 

Table1 shows antigen wise coverage rate for each vaccine as per schedule along with its 

95% confidence interval. Full immunization rate for the study area was 70.0 %  ( 95% 

Confidence Interval , 65.6 % to  74.4% ). Dropout rate from BCG to Measles vaccine was 22.7 

%  ( 95% C.I. 18.5 % - 26.8  %) 
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Socio-demographic factors and vaccine coverage rates 

Table 2 shows vaccination coverage rates stratified by different socio-demographic factors. 

Mother's Education, Father's Education, Place of Delivery and Staying at same address since 

last 5 yr were statistically significant factors on univariate analysis. 

Reasons for partial immunization 

Those with partial immunization were further probed for reasons behind partial 

immunization its results are shown in Table 3. Most common reason cited was 

immunization postponed because of migration to native place. Obstacles were cited by 26 

parents (47.3%) and lack of information was cited by 13 parents (23.6%). 

 

Table 1 Vaccine wise coverage rates  

Vaccine n=217 Percent (95% C.I.) 

BCG 203 93.5   ( 91.2 - 95.9 ) 

DPT1 195 89.9   ( 87.0 - 92.8 ) 

OPV1 198 91.2   ( 88.5 - 94.0 ) 

HBV1 179 82.5   ( 78.8 - 86.1 ) 

DPT2 186 85.7   ( 82.4 - 89.1 ) 

OPV2 188 86.6   ( 83.4 - 89.9 ) 

HBV2 173 79.7   ( 75.9 - 83.6 ) 

DPT3 169 77.9   ( 73.9 - 81.9 ) 

OPV3 174 80.2   ( 76.4 - 84.0 ) 

HBV3 153 70.5   ( 66.1 - 74.9 ) 

Measles 157 72.4   ( 68.1 - 76.6 ) 

No Immunization 10 4.6   ( 2.6 - 6.6 ) 

Partial Immunization 55 25.3   ( 21.2 - 29.5 ) 

Full Immunization 152 70.0   ( 65.6 - 74.4 ) 

Drop Out Rate 
  

BCG to Measles 
 

22.7   ( 18.5 - 26.8 ) 

DPT1 to DPT3   13.3   ( 9.9 - 16.8 ) 

 

Determinants of Immunization Coverage 

Immunization coverage is influenced by many factors. To determine which factors are 

influencing immunization coverage we used multi-nominal logistic regression analysis. 

Results of logistic regression, odds ratios are shown in Table 4. Test for model coefficients 

was statistically significant (p-value less than 0.001). An illiterate mother (OR=7.7, 95% C.I. 

1.2-51.1) and home delivery (OR=9.9, 95% C.I. 1.7-58.1) were significant independent 

predictors of completely unimmunized status of the child; while immigration to Mumbai 

within last five years (OR=2.6, 95% C.I. 1.3-5.1) was the only statistically significant factor 

associated with the partially immunized status of the child. 
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DISCUSSION 

Our study shows sub-optimal level of complete immunization coverage with high levels of 

BCG to Measles drop-out rate in urban slums. This coverage was similar to that reported in 

re-analysis of NFHS-3 data for urban slum.
3
 Children of illiterate parents were more likely to 

be partially immunized which is explainable due to lack of awareness in this group. Illiteracy 

as a determinant was also reported by various researchers.
5,6,7 

We didn’t find any 

differences among other demographic and healthcare access parameters like religion, age of 

parents, occupation, income, birth order, and registration for ANC. But home delivered 

children were more likely to be unimmunized, which was similar to previous reports.
6,7

 

We found higher likelihood of partial immunization amongst children of recent (last five 

years) immigrants in Mumbai. Similar findings were reported by researcher. Migration act as 

healthcare access barriers through different pathways. Livelihood insecurity lead to  

Table 2: Immunization coverage stratified by of Socio-demographic variables 

Variables N=217 (%) 

Fully 

Immunized 

(n, Row%) 

Partially 

Immunized 

(n, Row%) 

Non 

Immunized 

(n, Row%) 

p-

value 

(chi-

square 

test) 

Mother's Age 
    

 

<= 20.00 27 (12.4) 15 (55.6) 9 (33.3) 3 (11.1) 

0.229 
21.00 - 25.00 109 (50.2) 84 (77.1) 21 (19.3) 4 (3.7) 

26.00 - 30.00 59 (27.2) 38 (64.4) 19 (32.2) 2 (3.4) 

31.00+ 22 (10.1) 15 (68.2) 6 (27.3) 1 (4.5) 

Father's Age 
    

 

21.00 - 25.00 49 (22.6) 33 (67.3) 13 (26.5) 3 (6.1) 

0.874 26.00 - 30.00 100 (46.1) 72 (72.0) 23 (23.0) 5 (5.0) 

31.00+ 68 (31.3) 47 (69.1) 19 (27.9) 2 (2.9) 

Mother's Education 
    

 

Illiterate 59 (27.2) 34 (57.6) 17 (28.8) 8 (13.6) 
0.001* 

Literate 158 (72.8) 118 (74.4) 38 (24.1) 2 (1.3) 

Father's Education 
    

 

Illiterate 34 (15.7) 18 (52.9) 11 (32.4) 5 (14.7) 
0.003* 

Literate 183 (84.3) 134 (73.2) 44 (24.0) 5 (2.7) 

Father's Occupation 
    

 

Unskilled 

Laborer/ 

Unemployed 

87 (40.1) 58 (66.7) 22 (25.3) 7 (8.0) 
0.138 

Other 130 (59.9) 94 (72.3) 33 (25.4) 3 (2.3) 

Religion 
    

 

Muslim 145 (66.8) 101 (69.7) 39 (26.9) 5 (3.4) 
0.427 

Hindu and other 72 (33.2) 51 (70.8) 16 (22.2) 5 (6.9) 

Per Capita Per Month Income 
   

 

< Rs 500 49 (22.6) 33 (67.3) 13 (26.5) 3 (6.1) 
0.812 

>= Rs 500 168 (77.4) 119 (70.8) 42 (25.0) 7 (4.2) 

Staying  at same address in last 5 yr?  
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No 70 (32.3) 42 (60.0) 27 (38.6) 1 (1.4) 
0.004* 

Yes 147 (67.7) 110 (74.8) 28 (19.0) 9 (6.1) 

ANC Registration 
    

 

No  18 (8.3) 9 (50.0) 7 (38.9) 2 (11.1) 
0.114 

Yes  199 (91.7) 143 (71.9) 48 (24.1) 8 (4.0) 

Place Of Delivery 
    

 

Home 42 (19.4) 23 (54.8) 12 (28.6) 7 (16.7) 
0.001 

Institutional 175 (80.6) 129 (73.7) 43 (24.6) 3 (1.7) 

Birth Order  
    

 

<=2 143 (65.9) 106 (74.1) 31 (21.7) 6 (4.2) 
0.185 

>=3 74 (34.1) 46 (62.2) 24 (32.4) 4 (5.4) 

 

Table 3 Reasons for partial immunization/non-immunization 

Reason n=65 % 

Lack of Information   

Unaware of need for immunization 16 24.6 

Unaware of need to return for 2nd or 3rd dose 1 1.5 

Place and/or time of immunization unknown 3 4.6 

Fear of side effects 2 3.1 

Sub-Total 22 33.8 

Lack of motivation   

Immunization postponed until other time (because 

went to native village) 

16 24.6 

Sub-Total 16 24.6 

Obstacles   

Vaccinator absent 2 3.1 

Vaccine not available 1 1.5 

Mother too busy 1 1.5 

Both parents too busy 7 10.8 

Family problem including illness of mother 2 3.1 

Child ill - not brought 10 15.4 

Child ill - brought but not  immunized 3 4.6 

Opposition from family members 1 1.5 

Sub-Total 26 40.0 

 

migration which increases  vulnerability for healthcare access due to alienation, 

marginalization and  lack of social networks in new socio-economic environment.
6,8,9

 

Migration was also reported to be as an important factor for mortality differential in rural-

urban migrant and non-rural migrants in India.
10

 

When reasons for partial immunization/ non-immunization were explored, lack of 

awareness about immunization, lack of motivation due to mobility of parents, busy parents 
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and ill child were found to be common reasons. These are interlinked to each other and 

urban slum environment catalyses their interaction leading to inadequate healthcare access. 

Urban slums everywhere share common socio-demographic and environmental conditions 

and thus results of this study can be generalized to urban slums. 

 

CONCLUSIONS 

Complete immunization coverage was sub-optimal due to relatively low coverage among 

recent immigrants in the studied urban slum. Low maternal education and home delivery 

were significant predictors of non-immunization. Systematic efforts to increase awareness 

and motivation for immunization are necessary for reaching to optimal level of 

immunization this population.  

 

Table 4 Results of multiple logistic regressions 

Non-Immunization B p-value 

Odds 

Ratio 

(O.R.) 

95% C.I. for O.R. 

Registration of ANC (Yes) .75 .499 2.12 .24 18.69 

Place Of Delivery (Home) 2.30 .011 9.98 1.71 58.12 

Gender of Child (Female)  -.64 .458 .52 .10 2.89 

Mother's Education (Illiterate) 2.04 .034 7.73 1.17 51.13 

Father's Education (Illiterate) 1.17 .227 3.21 .48 21.23 

Father's Occupation (Unskilled/Unemployed) .87 .310 2.38 .45 12.63 

Religion (Muslim) -.49 .584 .61 .11 3.55 

Birth Order (>=3) .56 .537 1.76 .29 10.47 

Per Capita Income (BPL) -.11 .898 .90 .17 4.69 

Staying at same address in last 5yr  -1.56 .242 .21 .02 2.87 

Intercept -5.136 .002 
   

Partial Immunization B p-value 
Odds 

Ratio 
95% C.I. for O.R. 

Registration of ANC (Yes) .84 .175 2.31 .69 7.77 

Place Of Delivery (Home) .02 .965 1.02 .40 2.61 

Gender of Child (Female)  .13 .708 1.14 .58 2.24 

Mother's Education (Illiterate) .32 .416 1.38 .64 2.99 

Father's Education (Illiterate) .48 .310 1.62 .64 4.14 

Father's Occupation (Unskilled/Unemployed) .09 .804 1.09 .55 2.18 

Religion (Muslim) .19 .624 1.21 .56 2.63 

Birth Order (>=3) -.51 .147 .60 .30 1.20 

Per Capita Income (BPL) .06 .889 1.06 .46 2.43 

Not staying at same address in last 5yr  .97 .004 2.63 1.35 5.13 

Intercept -1.55 .004 
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