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INTRODUCTION

ABSTRACT

Background: With the advent of a number of new vaccines in last decade
and huge money invested in immunization program by In-
dian/International agencies, the results and outcome of these efforts
needed to be studied and analyzed. School-age and adolescent age
groups are still poorly covered areas in the field of immunization.

Approach: To study exact impact of factors possibly affecting immuniza-
tion coverage like gender bias against females, socio-economic status of
family, maternal education and place of vaccination, this study was car-
ried out in schools of Indore in 2000 school-going adolescents to deter-
mine vaccination coverage of candidates and awareness of the parents
about various aspects of immunization.

Results: Results suggested a statistically significant positive impact of
socio-economic status (p <0.001) and maternal education (p <0.001) on
the overall immunization coverage and didn’t report any gender bias
against the female candidates in immunization. Study also suggested a
poor awareness of parents about optional vaccines and adolescent im-
munization.

Conclusion: It is high time that the government makes necessary at-
tempts to give a special focus on adolescent immunization and if possi-
ble, incorporate the immunization program into the school health pro-
gram and also run special campaigns to cover the existing deficits in the
immunization coverage to create a realistic opportunity to fulfill the
dream of making India free of these VPDs one day.
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the details of immunization coverage along with the
cause of lacunae in it.

Immunization program is one of the most cost-
effective health strategies ever employed. The mean-
ing of word immunization in 21st century has gone
beyond the protection against 6basic vaccine prevent-
able diseases. Many new vaccines have come in mar-
ket in during last decade. Many of the individuals,
who have turned adults in last 10 yrs or so, have
missed these new vaccines because of either lack of
knowledge, non-availability or non-affordability. This
vulnerable group creates a pocket of susceptible sub-
jects in the society which hampersthe possibility of
eradication of vaccine preventable diseases. It is high
time that we start special campaigns to cover these
missing vaccination opportunities and also make the
immunization program flexible enough to cover these
deficits in immunization. Identifying the factors such
as Socio-economic status of parents, educational status
of the mother and responsible attitude of givers and
takers of vaccine would ultimately affect the immuni-
zation coverage. It is, therefore, important to identify

The main objective of our study was to determine the
adolescent immunization status in Indore, Madhya
Pradesh along with knowing the existence of gender
bias in immunization coverage if at all it existed. We
also intended to determine the impact of socioeconom-
ic, educational status and awareness of parents on the
immunization coverage.

MATERIAL AND METHODS

This study is a “cross-sectional study” done in Schools
of Indore from January to June 2013. On the standard
map of Indore district collected from Indore Municipal
Corporation, the city was divided into 4 quadrants
and then 7 schools from each of the 4 quadrants were
selected. Out of the total 28 schools were selected for
study, Private schools (9), Government schools (10)
and Public-Private Partnership schools (9) were se-
lected in equal numbers.Students not falling in the age

National Journal of Community Medicine | Volume 5 | Issue 1 | Jan - Mar 2014

Page 57



8 Open Access Journal | www.njemindia.org

PISSN 0976 3325 | eISSN 2229 6816

group of 10-18 years were excluded. The parents who
had maintained the immunization cards were used in
data collection. Students were considered as fully im-
munized if vaccinated against BCG, 3 doses of OPV
and DPT and 1 dose of measles as recommended in
UIP for the first year of life. They were considered par-
tially immunized if he/she had missed any one or
more of the vaccines recommended in UIP for the first
year of life. He/she was considered unimmunized if
he/she had not taken any of the vaccines recommend-
ed in UIP in the first year of life.

Data Collection: It was an interview based study done
by circulating a questionnaire to parents of 2000 ado-
lescents in schools of Indore. A convenient sample size
of 2000 was selected and sampling method used was
convenient sampling. Data was collected and analyzed
using SPSS 17 Software Package and Windows Excel
Sheet. P Value was generated, and a P value of < 0.05
was taken as significant and P valued > 0.05 was taken
as non-significant. Test used to find the statistical sig-
nificance was Chi-square test.

RESULTS

In our study, total of 2000 children were included, of
which 1080 (54%) were males and 920 (46%) were fe-
males. Out of total of 2000 subjects studied, 740 (37%)
children belonged to high socio-economic class whe-
reas 760 (38%) and 500 (25%) children belonged to
middle and lower socio-economic class respectively.
Maximum number of children included in the study
i.e. 700 (35%) belonged to mother with High school
level education followed by 500 (25%), 340 (17%) and
260 (13%) mothers with education level up to Primary
school, Graduation and Post graduation respectively.
Lowest percentage of children 200 (10%) belonged to
mothers who were illiterate. Out of total 2000 candi-
dates in our study, 1240 (62%) of children were fully
immunized, 680 (34%) children were partially immu-
nized and 80 (4%) were unimmunized.Vaccination
coverage was highest for OPV followed by BCG, DPT,
Measles and it was lowest for HPV. (Table
3)Immunization coverage was 61.1% (for full immuni-

Table 1: Age-wise Immunization Status

zation) in males as compared to 63% (for full immuni-
zation) females in all the age groups, with data for
partial immunization also showing same trends
(33.3% Vs 34.8%) in male Vs female suggesting the
lack of significant gender bias (with a p value of 0.38)
existing in immunization coverage in Indore city in
last 8 yrs.The significant decrease in coverage for the
first booster doses of OPV and DPT (48% for both)
vaccines and even more for the second booster doses
of these vaccines (28%) in comparison to coverage for
OPV 1,2 and 3; DPT 1,2 and 3 doses (96% and 90% re-
spectively) suggests lack of awareness in society re-
garding vaccination beyond infancy. And it is also re-
flected by the number (21.2%) of parents not aware of
the vaccinations beyond 2 years.The full immuniza-
tion coverage was much lower (41.7%) in candidates
vaccinated at PHC in comparison to the other three
places of vaccination (66.7% to 73.9%). And there was
a statistically significant difference in full immuniza-
tion coverage between average of Government centers
(57.4%) and Private centers (70.5%) with a p value of
<0.0001 suggesting that the coverage of immunization
at Govt. centers is poor in comparison to the Private
centers.The study identified significant association of
parental education, socio-economic status of the par-
ents; and negligence and unawareness of the parents
were main reasons for low immunization coverage.

In the present study, the percentage of fully immu-
nized adolescents in the age group 10-12 years was
66.7%; in the age group 13-15 years it was 56.5%; and
62.5% adolescents above 16 years were fully immu-
nized. It was confirmed by the calculated non-
significant ‘p value” of 0.083 for “Trend” of immuniza-
tion coverage over 3 X 2 contingency table.It can also
be seen from the above table that 61.1% males (660 out
of 1080) and 63% females (580 out of 920) were fully
immunized.

In the present study, full immunization coverage was
highest for adolescents belonging to Middle socioeco-
nomic class 71% followed by adolescents belonging to
Upper class 67.6% and then Lower class 40%.

Age Full Immunization Partial Immunization Unimmunized Total

(in yrs) Male Female Total Male Female Total Male Female Total Male Female Total
10-12 252 (35) 228 (31.7) 480 (66.7) 128 (17.8) 80 (11.1) 208 (28.9) 20 (2.8) 12 (1.7) 32 (4.4) 400 (55.6) 320 (44.4) 720
13-15 184 (27.4) 196 (29.2) 380 (56.5) 144 (21.4) 120 (17.9) 264 (39.3) 24 (3.6) 4 (0.6) 28 (4.2) 352 (52.4) 320 (47.6) 672
16-18 224 (36.8) 156 (25.7) 380 (62.5) 88 (14.5) 120 (19.7) 208 (34.2) 16 (2.6) 4(0.7) 20(3.3) 328 (53.9) 280 (46.1) 608
Total 660 (33) 580(29) 1240(62) 360 (18) 320(16) 680(34) 60(3) 20(1) 80(4) 1080 (54) 920 (46) 2000

Figure in parenthesis indicate percentage

Table 2: Overall Immunization status for each Socioeconomic Class based on Updated Kuppuswami’s Scale.®)

SE Group  Full Immunization Partial Immunization Unimmunized Total
Male Female Total Male Female Total Male Female Total Male Female Total
Upper class 300 (40.5) 200 (27) 500 (67.6) 80 (10.9) 160 (21.6) 240 (32.4) 00 00 00 380 (51.3) 360 (48.7) 740

Middle class 260 (34.2) 280 (36.8) 540 (71)

140 (18.4) 80 (10.5) 220(28.9) 00 00 00

400 (52.6) 360 (47.4) 760

Lower class 100 (20) 100 (20) 200 (40) 140 (28) 80 (16) 220(44) 60 (12) 20(4) 80 (16) 300 (60) 200 (40) 500
Overall 660 (33) 580 (29) 1240(62) 360 (18) 320 (16) 680(34) 60(3) 20(1) 80(4) 1080 (54) 920 (46) 2000
Figure in parenthesis indicate percentage
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The average of full immunization coverage of both
upper and middle socio-economic class is 69% (1040
out of 1500) while that in Lower socio-economic class

Table 3: Association of socioeconomic status with
Vaccines

X 3 * X
is 40% (200 out of 500). The difference between these 355 f()%per 19\/;1;’121 le ;Zwer E()Vgg;le
two values is statistically significant (p value <0.0001  opy 1,2,3. 100 98.4 86.4 <0.0001
odd’s ratio 3.39 with 95% confidence interval 2.749 -  OPV 1st booster 78.4 31.6 28 <0.0001
4.184), suggesting that there is definite negative im-  OPV 2nd booster 5.4 13.2 4 <0.0001
pact of lower socio-economic class on immunization = DPT1.23. 100 94.7 68 <0.0001
coverage. DPT 1st booster 78.4 31.6 28 <0.0001
DPT 2nd booster 5.4 13.2 4 <0.0001
From the above table, it can be clear that the P value = Measles 84.3 78.4 34.4 <0.0001
for most of the vaccines is highly significant (<0.001), ~MMR 81.1 52.6 36 <0.0001
suggesting that there is a direct association between  Tetanus 622 36.8 28 <0.0001
socioeconomic status and the vaccination coverage. Typhoid 351 0 0 -
Hepatitis B 62.2 28.9 24 <0.0001
Vaccines like Typhoid, Hepatitis A, Hib, Varicella,  Hepatitis A 35.1 0 0 -
Pneumococcal, Rubella and HPV had 0% coveragein1  Hib 189 52 0 -
or 2 class, so the p value could not be calculated for ~ Varicella 81 0 0 -
these vaccines. Pneumococcal 54 2.6 0 -
Rubella 10.8 0 0 --
HPV 2.7 0 0 -
*Socioeconomic class - Values are in percentage
Table 4: Maternal Education and Immunization Coverage
Education Full Immunization Partial Immunization Unimmunized Total
of Mother Male Female Total Male Female Total Male Female Total Male Female Total
Tlliterate 20(10) 40(20) 60(30)  20(10) 40(20) 60(30) 60 (30) 20(10) 80 (40) 100 (50) 100 (50) 200
Primary School 140 (28) 100 (20) 240 (48) 180 (36) 80 (16) 260(52) 00 00 00 320 (64) 180 (36) 500
Highschool 180 (26) 320 (46) 500 (71) 120 (17) 80(11) 200(29) 00 00 00 300 (43) 400 (57) 700
Graduate 160 (47) 60 (18) 220(65) 20 (5.9) 100 (29) 120(35) 00 00 00 180 (53) 160 (47) 340
Post graduate 160 (61) 60 (23 220(85) 20 (7.7) 20(7.7) 40(15) 00 00 00 180 (69) 80 (31) 260
Total 660 (33) 580 (29) 1240 (62) 360 (18) 320 (16) 680 (34) 60(3) 20(1) 80(4) 1080 (54) 920 (46) 2000

Figure in parenthesis indicate percentage

In the present study found that maternal literacy has
appreciable effect on immunization coverage. Only
30% children had received full immunization when
mothers were illiterate.

Table 5: Awareness of the parents regarding various
aspects of immunization

Question Yes No No
Response
Necessity of Booster doses 68.8 312 2
Awareness of Optional Vaccines 40.1 538 6.1
Necessity of Adolescent Vaccination 13.3 824 4.3

Figures are in percentage

Table 6-Opinion of parents regarding the age up to
which a child should be vaccinated

Response Frequency %

Up to 2 years 354 17.7%
Up to 5 years 662 33.1%
Up to 10 years 718 35.9%
Up to 16 years 188 9.4%
Beyond 16 years also 78 3.9%
Total 2000 100

The immunization coverage increased as the educa-
tion of the mothers increased with maximum percen-
tage (84.6%) of children being fully immunized be-
longing to mothers who were postgraduates. It was
also seen that none of the candidates with maternal
education level of up to Primary school or more than
that had any unimmunized child.It was statistically

proven also with a significant p value (<0.0001) for
trend of the table for immunization coverage from Illi-
terate mothers to Post graduate mothers.

DISCUSSION

Although the overall immunization coverage has im-
proved over last few years in India, School age and
adolescent age group is a neglected area and has dis-
mal immunization coverage.

UIP is one of the few 100 percent centrally sponsored
family welfare programs and provides support for
vaccine storage, training of medical and paramedical
staff@. In spite of that, data regarding Immunization
coverage found in this study is not satisfactory and
needs a serious ‘look in” by the government of India
before finalizing the next Health planning by the Poli-
cy makers in the government.

Among all age groups, AIDS, TB and Malaria kill
more than four million people a year; lower respirato-
ry infections (mainly pneumonia) account for over
four million deaths and diarrheal diseases account for
over two million deaths®), in spite of these obviously
threatening figures, coverage of vaccine like Pneumo-
coccus (Pneumonia) is 3% only (Table 3), which is far
below desired figures. One of the factors for this is the
policy of categorizing this vaccine under optional vac-
cines (along with the cost factor) which has a negative
impact regarding mentality and attitude of general
public towards this vaccination. That's why one of the

National Journal of Community Medicine | Volume 5 | Issue 1 | Jan - Mar 2014

Page 59



8 Open Access Journal | www.njemindia.org

PISSN 0976 3325 | eISSN 2229 6816

recommendations from this study is to re-name these
latest (and often costly) vaccines to ‘Essential vaccines’
or ‘New vaccines’ to change the mind set towards
these vaccines.

Vaccines scheduled later than Measles especially
beyond the first boosters of OPV and DPT have a very
poor coverage. It is also confirmed by the data col-
lected in our study as coverage for the BCG, OPV 3
doses, DPT 3 doses, Measles is approximating 84-100%
while it falls down to 78% for 1st booster doses of OPV
and DPT. It is even worse for 2nd boosters of OPV and
DPT at 5 years with coverage of 5%. This suggests that
the awareness coverage for vaccines has to be looked
in to seriously and special awareness programs and
campaigns should be run to improve the awareness
about vaccination beyond 2 yrs and ultimately the
coverage of these vaccination.

In our study, no gender bias against females exists (at
least in Schools of Indore) in Immunization coverage
which was comparable to a study in Kargil in 2005 by
Gaash B, BhanR®. This finding was unlike the finding
of a study done by Pande RP in 20036) and Vinit
Sharma and Anuragini Sharma® which showed se-
lected neglect of children with certain sex and birth
order combinations that operate differentially for girli

and boys. Similar gender bias was observed by Dalal’

A and Silveria MP (2005)?) and Nirupam S, Chandra
R, and Shrivastava VK in a study done in Uttar Pra-
desh®). in their study on immunization status of child-
ren in Goa where higher number of females were un;

immunized. The reason for this unexpected and un-

common finding in our study is not known.

The findings of low immunization coverage in females
as compared to male is due to the discrimination

against female in a study done by Vinit Sharma and.

Anuragini Sharma.(56) They stated that the higher
immunization rates in male children is because they
got more importance. This is contrary to a study done
in Kargil (57) where coverage rates were similar in
both boys and girls comparable to our study. The cov-
erage rates for males were higher than females child-
ren in Jamnagar(48) and a higher number of females
were unimmunized in Goa.(55) Similar sex bias was
seen in the study done on immunization coverage in
urban area of Uttar Pradesh by Nirupam S, Chandra
R, and Shrivastava VK.(58)

Immunization coverage has not shown any improve-
ment over last 8 years in Indore city as suggested by
the data in Table 1 and non significant value for trend
(0.38) in the same table suggesting that the health ser-
vices still needs to improve and government should
take appropriate steps to achieve this. Contrary to the
popular belief there was no gender bias against the
females in immunization coverage. Reason for the
same is not known.

Literacy level of parents (especially mother), socio-
economic status of the parents and place of vaccina-
tion has a significant impact over the overall immuni-

zation coverage with all these 3 tables showing signifi-
cant ‘p’ values as described below the tables re-
confirming the popular belief of actual need of im-
proving the overall literacy to have long term positive
impact over the immunization coverage. This result is
comparable to a study done by Pande RP Yazbeck AS
in 2003® which showed the immunization coverage
varying with socioeconomic status variations (along
with regional inequality).

Place of vaccination has a significant impact over the
overall immunization coverage as the drop-out rates
were high in the candidates vaccinated at the PHC
level and overall immunization coverage in those who
started their vaccination at the PHC was much lower
in comparison to the candidates who started their vac-
cination at the Private Hospital or clinic.

Lack of awareness regarding vaccination beyond 2 yrs
(especially beyond 10 yrs) and optional vaccines is an
issue of concern. Government should focus on this is-
sue and put special emphasis over publicity and ad-
vertisement of vaccination beyond 2 years to improve
the awareness in society.

Limitations

As the data was collected on the basis of parental
recall, there may be discrepancy between the observed
and the actual immunization coverage. Help of PROs
was taken in filling of the questionnaire in case of illi-
terate parents unable to fill the questionnaire.

As the city chosen for the present study is having an
urban backdrop, similar studies to be concluded on a
large scale including the rural setup of Madhya Pra-
desh and the result thus generated will give the better
picture of immunization coverage.

The type of sampling used was convenient sampling.
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