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ABSTRACT

CONTEXT: To find out the suitable factors for raising the coverage of immunization. 
AIMS: To determine the coverage and to identify the various factors of primary 
immunization. SETTINGS AND DESIGN: Urban slums of Lucknow district. METHODS 
AND MATERIAL: WHO 30-cluster sampling technique was used for the selection of the 
subjects. Mother, father or relative of a total of 510 children with 17 children per cluster 
were interviewed in the study. STATISTICAL ANALYSIS: Chi-square test, binary logistic 
regression and multinomial logistic regression analysis were done to test the statistical 
significance of the association. RESULTS: About 44% of the children studied were fully 
immunized. Multinomial logistic regression analysis revealed that an illiterate mother 
(OR=4.0), Muslim religion (OR=2.5), scheduled caste or tribes (OR=2.3) and higher birth 
order (OR≈2) were significant independent predictors of the partial immunized status 
of the child; while those associated with the unimmunized status of the child were low 
socioeconomic status (OR=10.8), Muslim religion (OR=4.3), higher birth order (OR=4.3), 
home delivery (OR=3.6) and belonging to a joint family (OR=2.1). CONCLUSIONS: The 
status of complete immunization is about half of what was proposed to be achieved 
under the Universal Immunization Program. This emphasizes the imperative need for 
urgent intervention to address the issues of both dropout and lack of access, which are 
mainly responsible for partial immunization and nonimmunization respectively.  

Key words: Coverage evaluation, dropout, primary immunization

Immunization has been one of the most 
signiÞ cant, cost-effective and stimulatory public 
health interventions. India, along with the 
whole world, stands committed to the welfare 
of children, as reß ected in the theme of �World 
Health Day, 2005,� viz., �Make every mother and 

child count.�[1] The most important indicators 
mentioned in the Millennium Development 
Goals (MDGs) are the under-5 mortality 
rate (U5MR), infant mortality rate (IMR) and 
proportion of 1-year-old children immunized 
against measles (P1MV). About one-quarter, 
or 25%, of under-5 mortality is due to vaccine-
preventable diseases.[2]

The World Health Organization (WHO) launched 
the Expanded Program on Immunization (EPI) 
in 1974 globally with focus on prevention of the 
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six childhood vaccine-preventable diseases 
by the year 2000. This was endorsed by the 
Government of India in 1978.[3] Later, on 
November 19, 1985, the Universal Immunization 
Program (UIP) was introduced in India with the 
objective to cover at least 85% of all infants by 
1990.[4] Further, a national socio-demographic 
goal was set up in National Population Policy 
(NPP) 2000 � to achieve universal immunization 
of children against all vaccine-preventable 
diseases by 2010.[5]

In the last 50 years, India�s population grew 
two and one-half times, but urban India grew 
nearly five times.[6] Most of this growth is 
due to migration, leading to mushrooming 
of slums. With the rapid growth of big cities, 
an impending threat of outbreak of vaccine-
preventable diseases always exists due to 
the high population density, continuous inß ux 
of a new pool of infective agents with the 
immigrating population and poor coverage of 
primary immunization in the urban slums.[7,8] 
In view of this, it is necessary to understand 
the dynamics of utilization of immunization 
services by the community. Hence the present 
study was undertaken to Þ nd out the various 
reasons responsible for the suboptimal 
coverage of immunization in the urban slums 
of Lucknow, a centrally placed district of the 
most populous Indian state, Uttar Pradesh,[9] 
with 14.4%, i.e., 5.2 lakhs (according to 
Urban RCH 2000), of its population residing 
in the slums. A vaccination coverage study 
conducted in this district in 1992 found only 
1 in 6 children to have been completely 
immunized.[10] The current study seeks to 
determine whether the situation has improved 
since and to more fully identify risk groups and 
reasons for under-immunization.

MATERIALS AND METHODS

A coverage evaluation survey was done from 
January 2005 to April 2005 among children 
aged 12-23 months in the urban slums of 
Lucknow district, using the WHO 30-cluster 
survey methodology.[11] It is a kind of two-stage 
sampling technique where 30 slums from the 
district were randomly selected in the Þ rst stage 
according to �Probability Proportion to Size 
(PPS),� which ascertains that the probability of 
a particular sampling unit being selected in the 
sample is proportional to the population size of 
the sampling unit.[12] In the second stage, the 
selection of the required number of children 
was done from each of the selected clusters. 
The Þ rst child in each cluster was selected 
randomly, and the rest of them were selected 
from the contiguous households till the required 
number of children was attained. 

The total number of children studied was 510, 
with 17 children in each cluster {P = 0.21 
(proportion of fully immunized children aged 
12-23 months in Uttar Pradesh, according to 
National Family Health Survey-2[13] (NFHS-2), 
confidence limit = 95%, absolute precision 
(d) = 5%, design effect = 2[14]}. To Þ nd 510 
eligible children, we surveyed a total of 3,840 
households. In the houses having twins, only 
one of them was selected randomly. Only those 
respondents who were residing in the area for 
the last 6 months or more were included in the 
study.

A pre-tested structured questionnaire was 
used to elicit the information from the study 
participants. Information was collected on the 
various socio-demographic factors, about the 
immunization status and reasons for partial 

immunization and nonimmunization of the 
children. The method used for the determination 
of the vaccination status was �the vaccination 
card and the recall� method. The primary 
respondent was the mother of the child; and 
in case of her absence, the father acted as the 
next respondent. In case of absence of both of 
them, an adult in the household who remained 
with the child for most of the time or had taken 
the child for immunization on at least one 
occasion was interviewed. 

The child was considered as �fully immunized� 
if he/ she had received one dose each of BCG 
and measles and three doses each of DPT 
and polio (excluding Polio 0 dose) by his/ her 
Þ rst birthday. Those who had missed any one 
vaccine out of the six primary vaccines were 
described as �partially immunized,� and those 
children who had not received any vaccine 
up to 12 months of age were defined as 
�unimmunized.�[15] The �overall dropout rate� 
was the percentage point difference between 
the vaccines of the maximum and the minimum 
antigen received , expressed as a percentage 
of the maximum dose. 

Statistical analysis was done by using the 
software SPSS 10.0.1 for Windows. A p-value 
of <0.05 was considered signiÞ cant. Univariate 
linear regression and multinomial logistic 
regression analyses were performed with 
immunization status as the dependent variable 
and the risk factors as independent variables. 
Multinomial logistic regression analysis 
was used because it attempts to remove 
the confounding effect of the independent 
variables on each other and thus Þ nds out the 
independent association of each independent 
variable with the dependent one.

RESULTS

In the 30 clusters, a total of 3,840 households 
were surveyed to Þ nd the 510 eligible subjects. 
It was observed that 47.2% of the total number 
of children, complete and partially immunized, 
had vaccination cards. Also, though the 
immunization program reached to about 76% 
of the target children, only about 44.1% of 
the children received all the vaccines. The 
proportion of children with no immunization at 
all was about 24% [Table 1].

The �overall dropout rate� was quite high, with 
one in three children being not able to complete 
the course of vaccination [Table 2].

The commonest reason for the partial 
immunization of the child according to the 
respondents was the unavailability of both the 
parents (17.2%). Another major reason for partial 
immunization was that parents had gone either 
to village/ native place during the scheduled date 
of vaccine or had been residing in the area for 
more than 6 months but had not yet acquired the 
necessary information regarding the details of 
vaccine administration (14.7%) and thus missed 
the dose of the vaccine. This was followed by 
carelessness (11.7%), sickness of elder sibling 
as a result of the vaccination (11.7%) and lack of 
knowledge regarding the subsequent vaccination 

Table 1: Distribution of children according to their 
immunization status in Lucknow district, 
India, 2005

Immunization status Number (N=510) Percentage  
  (95% CI)

Fully immunized 225 44.1
  (37.9 - 50.5)
Partially immunized 163 32.0
  (26.4 - 38.1)
Unimmunized  122 23.9
  (18.9 - 29.7)

DETERMINANTS OF IMMUNIZATION COVERAGE599 600
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(10.4%). On the other hand, about 36.1% of 
the respondents of the unimmunized children 
considered that Polio vaccine (during the Pulse 
Polio Initiative) was the only vaccination to be 
given. Another 23.8% had lack of knowledge 
about the vaccination, while 16.4 and 14.8% 
had lack of faith on its effectiveness and were 
apprehensive due to the sickness of elder sibling 
respectively [Table 3].

It was observed through the binary logistic 
regression analysis that lack of faith, lack of 
knowledge and considering polio as the only 
vaccine were signiÞ cant independent reasons 
for nonimmunization of the child according to 
the respondents [Table 4].

To Þ nd out the signiÞ cant independent predictors 
of partial immunization of the child, multinomial 

logistic regression analysis was done, which 
revealed that a child with an illiterate mother 
had about four times greater chance of being 
partially immunized than that with �XII class�-
passed mother. Also, Muslim religion (OR=2.5), 
belonging to scheduled caste or tribes (OR=2.3) 
and higher birth order (OR≈2) were found to 
have signiÞ cant independent association with 
partial immunization [Table 5]. 

Similarly, a search for independent predictors 
of unimmunized status of the child led us 
to the conclusion that low socioeconomic 
status (OR=10.8), Muslim religion (OR=4.3), 
higher birth order (OR=4.3), delivery at home 
(OR=3.6) and belonging to a joint family 
(OR=2.1) increased the risk of nonimmunization 
signiÞ cantly. Surprisingly, the literacy status 
of the mother had no signiÞ cant independent 
bearing on the unimmunized status of the child 
[Table 5].

DISCUSSION

We have tried to bring out the speciÞ c factors 
responsible for partial immunization and 

nonimmunization as compared to similar 
previous studies, so that solutions can be 
tailored speciÞ cally to the individual groups 
on the basis of evidence, rather than using a 
common-sense approach. 

Our study revealed that  a s igni f icant 
improvement in the percentage of complete 
immunization has occurred, from 16.2% in 
1992[10] to 44.1% in 2005, in the urban slums of 
Lucknow district, as a result of sustained efforts 
by the government; but the achievements lag 
far behind the national goal, even after more 
than 20 years of formal introduction of the UIP. 
Other studies in urban slums of Delhi[16] (69.3%) 
and Chandigarh[17] (58.6%) report a higher but 
suboptimal coverage. However, these studies 
had used a different methodology instead of the 
WHO 30-cluster survey methodology and thus 
had different results. 

The dropout rate for I to III doses of DPT in the 
urban slums of Lucknow has also decreased 
from 28% in 1992[10] to 23% but is still quite 
high, with the overall dropout rate being an 
overwhelming 33%. The dropout rates of 16 

Table 2: Dropout rates according to  vaccines amongst children in Lucknow district, India, 2005
Vaccines  Dropped out of Percentage

DPT/OPV* I to II dose 35/367 9.53 
 II to III dose 50/332 15.06 
 I to III dose 85/367 23.16
DPT III - Measles  37/282 13.12
Overall Drop-out rate  122/367 33.24

*Diphtheria, pertussis and tetanus vaccine/ oral polio vaccine

Table 3: Reasons for partial immunization and nonimmunization of the children according to the respondents 
in Lucknow district, India, 2005

Reason Partially immunized* Unimmunized*
 (N2=163) (N3=122)

 No. % No. %

Both the parents were busy  28 17.2 4 3.3
Went to village/ native place/migrated to other place  24 14.7 0 0
Child/sibling became ill as a result of previous vaccination  19 11.7 18 14.8
Carelessness 19 11.7 4 3.3
No knowledge of vaccine and /or place 17 10.4 29 23.8
No reason 17 10.4 7 5.8
Child was ill and not brought 14 8.6 0 0
Mother was ill  13 8.0 0 0
Mother was too busy  12 7.4 0 0
Child was brought but because of illness not given immunization 10 6.1 0 0
Opposition from family members 7 4.3 2 1.6
No one came at home  6 3.7 15 12.3
Financial constraints 3 1.8 2 1.6
Fear of side reactions 3 1.8 6 4.9
No faith 3 1.8 20 16.4
Father too busy 2 1.2 1 0.8
Husband not willing 2 1.2 2 1.6
Polio was considered as the only vaccination to be given 1 0.6 44 36.1
Others  8 4.9 5 4.1

*Multiple responses

Table 5: Multinomial logistic regression analysis of predictors of partial and unimmunized status of children 
in Lucknow district, India, 2005

Predictor Immunization status β coeff Odds ratio  95%CI* for P-value†

 of the children  Unadjusted Adjusted adjusted OR

Mother�s education (more than Partially immunized 1.390 9.4 4.0 1.4 - 11.4 0.009*
XII=0, upto XII=1, Illiterate=2) Unimmunized 0.872 75.1 2.4 0.2-30.5 0.502
Religion (Hindu=0, Muslim=1) Partially immunized 0.930 2.7 2.5 1.4 - 4.5 0.001* 
 Unimmunized 1.459 6.8 4.3 2.2-8.3 0.000*
Caste (Gen.=0,OBC=1,SC/ST=2) Partially immunized 0.853 3.9 2.3 1.2 - 4.6 0.014* 
 Unimmunized 0.738 8.7 2.1 0.8 -5.6 0.139
Birth order (1st=0, 2nd=1) Partially immunized 0.736 2.5 2.1 1.1 - 3.8 0.017*
Birth order (1st=0, 3rd =2)  Partially immunized 0.638 4 1.9 1.0 - 3.4 0.033*
Birth order (1st=0, 2nd=1, 3rd =2) Unimmunized 1.471 15.8 4.3 1.8-10.4 0.001*
Type of family (Nuclear=0, Joint=1) Partially immunized 0.201 2.0 1.2 0.8 - 2.0 0.409 
 Unimmunized 0.735 5.6 2.1 1.0-4.1 0.036*
Socioeconomic status  Partially immunized 0.143 0.2 1.2 0.6 - 2.2 0.669
(Upper class=0, Lower class=1) Unimmunized 2.379 188.7 10.8 1.1-107.4 0.042*
Place of delivery  Partially immunized -.306 1.5 0.7 0.4 -1.2 0.222
(Institutional=0, Home=1,) Unimmunized 1.293 10.7 3.6 1.8 -7.2 0.000*

*ConÞ dence interval, �Denotes a P-value of less than 0.05

DETERMINANTS OF IMMUNIZATION COVERAGE601 602

Table 4: Binary logistic regression analysis of reasons as told by the respondents for nonimmunization of the 
child in Lucknow district, India, 2005

Reasons  Odds ratio (OR) 95% confi dence interval 
  (CI) for adjusted OR

 Unadjusted Adjusted Lower Upper

No faith 10.5 23.7 6.7 84.4
No knowledge of vaccine and /or place  2.7 4.6 2.2 9.6
Polio (only vaccine) 91.4 137.6 18.4 1030.6
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and 21% for DPT and Polio respectively in 
NFHS-2[18] were comparable to our study. The 
problem of dropout has different program-related 
implications as compared to the unimmunized 
group. It reß ects lacunae in the health system 
and the opportunities missed. According to 
the respondents, the commonest reason for 
the partial immunization of the child was the 
unavailability of both the parents (17.2%) 
to fulfill the child�s health needs, as they 
were preoccupied in the livelihood-generation 
activities. This reflects the un-met needs of 
the community, which require organization of 
outreach services on fixed date and timing 
with prior information to the locality. Other 
reasons for partial immunization were missing 
of the dose due to the visit to the native place/ 
village (14.7%) compared to 23.1% in the 
study done by Malini Kar et al.,[16] carelessness 
(11.7%), apprehensiveness due to sickness 
of the child or an elder sibling as a result of 
vaccination (11.7%) and lack of knowledge 
(10.4% vs. 23.1% by Malini Kar et al.[16]). Solving 
these would require proper education and 
constant 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, along 
with proper training of the health provider to 
seize the �missed opportunities.�[19,20]

About 36% of the unimmunized respondents 
thought that the pulse polio was the only 
vaccine that needs to be given. Interviews with 
the Þ eld staff in the past have also revealed 
that low immunization coverage was partly 
due to emphasis given to Pulse Polio Initiative 
(PPI) as compared to routine immunization 
services.[2] We need to develop strategies to 

prevent the overshadowing of other VPDs due 
to PPI. Another 23.8% had lack of knowledge 
about the vaccination, while 16.4% had lack 
of faith on its effectiveness. The study in the 
urban slums of Delhi found the corresponding 
percentages to be 64 and 16% respectively.[16] 
The best approach to ensure a consistent 
coverage of all the vaccines would be to 
generate the demand regarding immunization 
services through interpersonal communication 
and motivation.

Children born at home were found to be 
less likely to receive any vaccination. This is 
particularly important in the light of the fact that 
domiciliary deliveries in UP and Rajasthan are 
one of the highest in the country.[21] Mothers 
who deliver at home may be non-users of health 
services in general and have to be targeted for 
utilization of health services. The presence 
of the high birth order and home delivery as 
independent predictors of nonimmunization 
emphasizes the need to broaden our focus 
from the infants to the pregnant females as 
well, to ensure the safety of the child against 
the six deadly but preventable diseases. 

The intervention programs need to be tailored 
speciÞ cally for the Muslim community and those 
belonging to the low socioeconomic status 
through an in-depth analysis of the psycho-
social needs and subsequent corrective actions. 
NFHS-2[13] has also presented similar results 
with respect to the risk associated with the 
Muslim religion, literacy status of the mothers 
and scheduled caste/ tribes. A joint family was 
twice at risk of having an unimmunized child 
as compared to a nuclear family and therefore 
should be addressed through involvement of 
decision makers like father, mother-in-law, in 

addition to the mother; and anti-vaccine rumors 
need to be countered.[22] The caste of the child 
and, surprisingly, mother�s literacy status did 
not signiÞ cantly predict unimmunized status of 
the child in the absence of confounding factors. 
These results are also consistent with those of 
the study by Malini Kar et al.[16] This emphasizes 
the fact that if the social mobilization activities 
are properly implemented, they can have a 
signiÞ cant impact in changing the attitude of 
the people irrespective of the caste or the 
educational qualiÞ cation of the mother. 

The study also revealed that place of delivery did 
not have an independent bearing on the partial-
immunized status of the child. This was probably 
because institutional deliveries may have a 
bearing on administration of initial vaccines but 
not for the subsequent vaccines, in the absence 
of proper motivation. Similarly, socioeconomic 
status had no independent association with 
partial immunization, probably because the 
immunization services are accessible and 
affordable to all the people irrespective of 
their socioeconomic status. Illiteracy of the 
mother was significantly associated with 
partial immunization, and this has also been 
documented in other studies.[18,22-25] 

Strengths
According to the WHO cluster-survey 
methodology, which is the gold standard for 
the coverage evaluation survey, the required 
sample size usually taken is 210; but we had 
taken an absolute precision of 5% instead of 
10% and a prevalence of 21% as compared 
to 50% to achieve a sufÞ ciently large sample 
size to increase the precision. The study done 
in 1992 by R. Chandra et al.[10] was conducted 
with a similar methodology in the urban slums 

of Lucknow district but had a sample size of 
only 210. Therefore, the results of our study 
are more precise as compared to those of 
the study by R. Chandra et al. Moreover, the 
study did not try to bring out the determinants 
of low immunization coverage and thus we 
lack data for comparison of our Þ ndings. We 
excluded the respondents who were residing 
in the area for less than 6 months to avoid the 
bias regarding their knowledge and practices 
in a new place. 

Limitations
The results revealed a prevalence of 44% 
of fully immunized children as compared to 
21%, which was the prevalence that was 
available at the time of sample size calculation. 
A prevalence of 44% would provide us a 
precision of ±6% as compared to the ±5% that 
we had allowed in our study, thus increasing 
the range of the values that we have obtained. 
We tried our best to minimize the recall bias by 
conÞ rming and reconÞ rming the immunization 
status by enquiring about the various aspects 
of the vaccine, such as name, site and age 
of administration; but as it is with any other 
study, it could not be totally eliminated. We 
could also not study the inadequacies related 
to the health care delivery aspects, which have 
also been found to be responsible for the low 
immunization coverage, due to the paucity of 
resources. 

CONCLUSIONS

The goal of achieving universal immunization, 
especially in the disadvantaged, vulnerable 
urban slum population with poor health 
infrastructure, needs a coordinated effort and 
a multi-pronged strategy to deal with both lack 

DETERMINANTS OF IMMUNIZATION COVERAGE603 604
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of access and dropout. The measures to be 
taken would include reaching out effectively 
to people to generate demand for the services 
through interpersonal communication, which 
can be translated into a change in behavior, 
and then maintaining the demand consistently. 
Involvement of private agencies and other 
stakeholders may lead to the much-needed 
political, civil-society and media pressure and 
periodic uproar on the issue.
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