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ABSTRACT

According to World Health Organization the burddnvaccine preventable diseases remains high inldgive
country compared to developed countries. To oveec@nom this burden different types of immunizatiprogrammes
have been implemented. For better immunization re@esin developing countries, consideration pragteshe made to
improve the knowledge and awareness regarding itapog of vaccines. The present study tries to fire role of
mother’s education in DPT (diphtheria-pertussisttes), Hepatitis B and Measles vaccine coveraga inrban society of
India. The study area is an urban area of Assam catd are collected by using systematic random Bagnp
Altogether 900 children are taken in the age gréuponths to 5 years. Kaplan-Meier survival mettodsed to find the
impact of mother’s education on failure of vaccioatcoverage. Results show that increasing mothetigcation level
decreases the probability of failure for age-appete DPT, Hepatitis B and Measles vaccine coverkgecation level of

mother is very important regarding coverage of rses:
KEYWORDS: Diphtheria-Pertussis-Tetanus, Hepatitis B, Immutidre Measles, Systematic Random Sampling
INTRODUCTION

The aim of childhood vaccination programmes is tmvjule protection at the earliest possible age
(Laubereau et al. 2002). Vaccination coveragehiasac indicator of vaccination programme perforngaacd a measure of
compliance with preventive medicine guidelines (@at al. 2006). The WHO Expanded Programme on imimation
(EPI) has promoted performance monitoring sinceéniteption. A central feature of this system is #ssessment of the
programme’s reach that is, how many people benkefitn immunization services (Delamonica et al. 2005)
India was one of the first countries to adopt therM/ Health Organization’s Expanded Programme omumization.
Despite these achievements and tremendous advaneesnomic and technological spheres in recentsy¢lae burden of
vaccine-preventable diseases remains unacceptajtlyih comparison to developed countries and alaay developing
countries (Mathew 2012). The immunization coverafyehildren in various parts of the country hasrbeealuated using

various types of sampling method (Singh et al. 19G8iri et al. 2010; Singh and Yadav 2000).

DPT (D— Diphtheria, P> Pertussis, F Tetanus) vaccine is one of the important vacdia must be given to
every child at 6, 10, 14 weeks of age (primary imisation) and a booster at 18 months of age. Tatzine is given
against diphtheria, pertussis and tetanus. It goitant to continue to immunise children againphthieria and pertussis.
Globally coverage of DPT vaccine was 85% during@QBrown et al. 2011). Hepatitis B is a liver diseacaused by
hepatitis B virus (Hepatitis B 2012). This vacciisegiven at birth, at 6 weeks and at 14 weeks @Wigt al. 1994).

Measles is endemic in India and is given oncerabfiths of age.
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The education level of mother’s plays an importafg in immunization coverage (Singh et al. 2012d%v and
Singh 2004; Manna et al. 2009; Munsawaengsub €2Cdl1). Barman (2012) studies the age-appropriateimation
pattern using survival analysis. Dayan et al. (3C{fplied survival analysis methods to data fromaecination coverage
survey among children aged 13-59 months. Hirve &adhatra (1997) studied the role of birth weighttrition,
immunization and other medical as well as sociatdis in determining child survival using Kaplan-gte survival
analysis. Aaby et al. (2007) applied observatistatlies of diphtheria—tetanus—pertussis vaccineused case—control
design, survival analysis with interval-fixed vawaiion status (landmark approach), and survivallysiza with

retrospective updating of vaccination status.

It is to be mention that children should receivehestuled vaccination to prevent from diseases.
Scheduled vaccination minimizes the need to redeaes of vaccines. Luman et al., (2002) studiedtitheliness of
vaccine administration among infants and youngdegii in the United States. Here the main objed8vid study the
failure of vaccination coverage w.r.t. mother’s egtion level among children (6 months to 5 yearagé) in an urban
society of Guwabhati city. The survival analysis bagn applied to explore the failure rate of DPIpdititis B and measles

vaccine coverage.
METHODS

The data set for this analysis is primary data #ral study area is Guwahati, the capital city of akss

It has been collected using convenient samplindiateturing January to October, 2011.

Systematic Random SamplingSystematic sampling is a random method of sampdirvghich only the first unit
is selected with the help of random numbers andréis¢ get selected automatically according to s@meedesigned
pattern. The systematic survey, in which househalds selected using a fixed sampling interval, ey a more

representative sample than the cluster samplinggRbal. 2006).

According to Guwahati Municipal Corporation the dstuarea consists of 60 numbers of municipal wart$ a
from that 30 wards are selected randomly. Aftedoan selection of the municipal wards of the stutbaa30 units from
each ward are selected. For this purpose firstdtmld is selected where an eligible child is foimd particular area of a
selected ward and thereafter each household antanval of 10 households are selected till the iregunumber
(30 numbers of eligible households) is not complet&his procedure is carried out in each selectetdw
Altogether 900 numbers of sampling unit is herd.children aged between 6 months to 5 years haea bensidered as

the subject of the study population. Informationiromunization is collected from record of vaccinaticards.

In this study probability of failure of DPT, hepédiB and measles vaccine coverage have been éstinfar
different ages of the children w. r. t. differeavéls of mother’s education using Kaplan-Meier radtiHere survival time
is taken as the age of children. Age of childrendssidered in months that is from 6 months to @htims and education
of mother is categorised as No formal educationr&nary level (1), High school (2), H.S.L.C. (3), $iS.L.C. (4),
and Graduate (5) and above Graduate (6). DPT vadsinonsidered uptd"4evel that is DPT1 given at 6 weeks of age,
DPT2 given at 10 weeks of age, DPT3 given at 14ke/eé age and DPT4 given at 18 months of age. htepBtvaccine
is considered at birth (as HepB1) and at 6 week$iEpB?2).
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Statistical Analysis

The continuum that time reflects also implies titnat probability of an event at an infinitely smsilhgle point in
time is zero. Therefore it is necessary to defiree distribution of events over that continuum indt@f at an instant in
time. In survival analysis, one can rely on foundtions to describe the distribution of event timBsprobability density

function (pdf), 2) cumulative distribution functioncdf), 3) hazard function and 4) survival function
The pdf of a random variable T, denoigdt), is defined byf; (t) = %FT(t). The cdf of a random variable T, denoter F
(1), is defined by (t) = Pr(T < t). F (t) ranges from 0 < F (t) < 1. The hazard figrch(¢t) is given by the following:

® t
h@) =Pt <T<({t+D|T>t} = 1fF(t) - %

Let T > 0 have a pdf(t) and cdfF(t) then the survival function is denoted Yt) and is defined by
St)=P{T >t} =1—-F() (Kaplan Meier And Cox Proportional Hazards ModglirHands On Survival Analysis
2013).

Statistical techniques of survival analysis areellgyed to analyse time-to-event data. Kaplan-Msiethod is
one of the non-parametric methods for describingetio event data. It may be to estimate the vatomaoverage,
which quantifies the proportion of infants immurdsa&cross specific age group. Vaccination of a paldr dose may be
considered as the evéhtThe Kaplan-Meier method is based on individualisial times and assumes that censoring is
independent of survival time (that is, the reasonofservation is censored is unrelated to the cadisiilure).

The Kaplan-Meier estimator of survival at times

S® = Myuyee 2, foro <t < et
J

wheret;, j =1,2,..,n is the total set of failure times recorded (withthe maximum failure time)d; is the
number of failures at time¢;, andr; is the number of individuals at risk at time(An Introduction to Survival Analysis

2013).

To compare failure of vaccination coverage corregpm to different education level of mother logrka
statistics has been used and is given by

(0i-Ep? 42

Log — rank statistic = var—£y "1

If the number of groups being compared is>@)( then the log-rank statistic has approximatelgrge sample
chi-square distribution with G-1 degrees of freedumd is given by

2

2 _ v6 (0i—Ep

X2 = 1
13

where G= number of groups (Kleinbaum and Klein 2012
RESULTS

Table 1 presenting family related information o$pendents’ show that 91.1% of the people belonlitmlu
religion whereas 7.3% belong to Muslim religion axdy 1.6% are others (including Christian, Jaai}o category wise

most of the people belong to general category. Héseseen that very less number of people livingpint family.
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Table 1: Family Related Information of the Respondets

Variable Percent
Religion
Hindu 91.1
Islam 7.3
Others 1.6
Caste
General 71.6
SC 16.0
ST 4.8
OBC 7.7
Source of Drinking Water
Tap Water 23.9
Tube Well 3.9
Well 56.0
Others 16.2
Toilet Facility
Sanitary Latrine 95.9
Pit Latrine 4.1
Type of Family
Nuclear 94.4
Joint 5.6
Monthly Household Income
Low 12.4
Middle 75.4
High 12.1
Age of Mother
15-25 5.8
25-35 84.1
35 and above 10.0
Education of Mother
No or primary education 4.0
High school 9.4
Matriculate 10.9
Intermediate 33.7
Graduation 36.1
Higher 5.9
Occupation of Mother
Home maker 90.2
Employee 9.8
Place of Vaccination
Govt. health sector 43.2
Private health sector 56.8

Only 5.6% of the respondents are living in joinimfly and remaining 94.4% are nuclear type family.
Families identified mostly obtain their water frartap or well. In case of sanitation it is seen fgeople (4.1%) still uses
pit latrine. 75.4% of respondents are middle cfassily where class of families are categorised lun ltasis of parents’
occupation and the number of earning members isdtmlds. 84.1% mothers are belong to age groub258 most of
them are graduate or H.S.S.L.C. passed. More tha&n ehothers are homemaker. In case of place ofinaiben 56.8% of
respondents prefer private health sector. Vacanatbverage (Table 2) shows that DPT vaccine cgeeis quite good

(particularly DPT1, DPT2 and DPT 3) whereas hejsaitand measles vaccine coverage is poor.
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Table 2: Coverage of DPT, Hepatitis B and Measlesaécine

Vaccine | Coverage (in %)
DPT1 99.3
DPT2 99.1
DPT3 99.0
DPT4 76.3
Hepatitis B1 55.8
Hepatitis B2 55.7
Measles 61.1

Cumulative probability of failure of DPT (DPT1, DR,TDPT3 and DPT4) vaccine coverage corresponding to
different levels of mother’s education is preserite&igure 1, Figure 2, Figure 3 and Figure 4 retigely. It shows that
there is no significant differences (p=0.46) amadiifferent education level of mother correspondiagdilure of DPT1

vaccine. Similar result has been obtained in cA&Pd 2 and DPT3 vaccines with p-values 0.48 and @egpectively.
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Figure 1: Probability of Failure of DPT1 Vaccine Corerage

1.0 Educational level of

mother

|1 high school level
| I THS.L.C.
H.S.S.L.C.

|1 graduate

above graduate

| _— no formal education &
primary level

+ high school level-
censored

-+ H.S.L.C.-censored
H.S.S.L.C.-censored

+ above graduate-
censored

no formal education
&primary level-
censored

0.8

0.6

Cum Survival

0.2

0.0

T T T T T T T
0 10 20 30 40 50 60

Age of child in months

Figure 2: Probability of Failure of DPT2 Vaccine Coserage
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Figure 3: Probability of Failure of DPT3 Vaccine Coserage
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Figure 4: Probability of Failure of DPT4 Vaccine Coserage

In case of DPT4 vaccine (Figure 4) it is seen thate is a significant differences (p=0.01) amoiifgient levels

of mother’s education corresponding to their cladfds vaccination coverage.

Cumulative probability of failure for hepatitis Bihd hepatitis B2 vaccine is presented in Figuraed Rigure 6
respectively. It is seen that probability of faduof hepatitis B1 and hepatitis B2 vaccine is vieigh for uneducated
mothers. Also there is a highly significant diffiece among different groups of mother’s educatiaelleorresponding to
failure of hepatitis B vaccine coverage (p=0.00 limth hepatitis B1 and hepatitis B2). Figure 7 espnts failure of

measles vaccine coverage also shows same residfidy significant difference with p=0.00.
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Figure 5: Probability of Failure of Hepatitis B1 Vaccine Coverage
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Figure 6: Probability of Failure of Hepatitis B2 Vaccine Coverage
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Figure 7: Probability of Failure of Measles VaccineCoverage

DISCUSSIONS

In a study Usman et al. (2010) provides strong evié that a very low proportion of children whoeiged
DTP1 at selected rural EPI centres in Pakistanmmetuto complete DTP3. In a study of “Comparatimalgsis of patterns
of survival by season of birth in rural Bangladeashd Gambian populations” Moore et al. (2004) hssduKaplan—Meier
survival plots by season of birth in rural GambiadaKaplan-Meier survival estimates by country arehs®n.
Chan et al. (2007) uses Kaplan—Meier cumulative tatity curves by DTP immunization status and sex,Gebu,
Philippines to examine the association between Bddgination and survival. Laubereau et al. (2008 $tated that the
WHO recommendation of early immunizations agaimshe particular vaccine is insufficiently achieved Germany.

Timely uptake of certain vaccines is clinically agpidemiologically important and thus should be itoyed.

They think the Kaplan-Meier method presents arruiesive and comprehensive approach to describengjrof
vaccination and it is a useful tool for comparisaisvaccination schedules in different populatiamnsin the same
populations over time, if the progress of a vadéimacampaign is to be monitored. Dayan et al. @Q0so suggest that
survival analysis techniques applied to a vacamatioverage survey were useful to measure vacgteke and provided

clinically and epidemiologically relevant informaii regarding timeliness of vaccination and persme-tat risk for
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vaccine-preventable diseases. Survival analysiadstshould be considered for analysis of data fromerage surveys

when assessing delay in age-appropriate vaccination

Fadnes et al. (2011) has used Kaplan-Meier tirevemt analysis to describe vaccination coveragg an

timeliness in line with the Expanded Program on lmimation for the first eight vaccines. In thisdjuit is observed that

as the level of mother’s education is increasimgbpbility of failure of age-appropriate vaccinatibecomes slowly

downwards. That is educated mothers are more aal@ret vaccination and to vaccinate their childmerime. Another

important aspect is that the children of Assamhin North-East Region of India have consistentlylenced of low rates

for routine childhood immunizations. Lack of infoatton among the parents was one of the major caafséiop out of

vaccinations (Phukan et al. 2009).

CONCLUSIONS

The study reveals the importance of literacy of meos which is related to the coverage of immundrat

The level of mother’'s education is playing a cdniting role in case of failure of age-appropriaéeaination coverage.

The increase awareness among parents will alsogolamportant role regarding increasing the immatidn coverage in

developing country like India.
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