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Abstract

Background: Vaccination is one of public health interventions that protect children from vaccine-preventable
diseases. In 2012 the WHO revealed that around 1.5 million children worldwide died from vaccine-preventable diseases.
There for the objective of the study was to assess Vaccination status and factors associated with it among children aged
12-23 months in Wadera District.

Methods: A cross-sectional study was conducted from May to June 2016. Stratified simple random sampling
technique was used to select study participants and semi-structured questionnaire using interview-administered
technique was used to collect data. The collected data were entered using Epi Data version 3.2 and analyzed by SPSS
version 20. Multivariate logistic regression with 95% Confidence Interval (Cl) and p value<0.05 level of significance were
used to assess factors associated with vaccination status.

Results: Four hundred four mothers were interviewed, giving a response rate of 98.2% and from the total, 41.4%
were fully vaccinated while 5.9% of the children were unvaccinated. Variables showing further association includes;
had three or above Anti Natal Care (ANC) visit [AOR=3.8 (2.1-6.9)], three or above doses of TT vaccine [AOR=4 (1.7-
9.6)], Children born in health institutions [AOR=2.1 (1.1- 4.0)], had Post Natal Care (PNC) follow up [AOR=2.8 (1.6-
5.0)], mothers who were walked less than 30 min to Vaccination site [AOR=4.0 (1.2-13.2)] and mothers who had good

knowledge on vaccine [AOR=5.7 (2.9-11.2)].

Conclusion: The vaccination coverage in the District was low.
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Introduction

Vaccination is one of the cost-effective and lifesaving public health
interventions that can be used to protect children from vaccine-
preventable diseases. Vaccine-preventable diseases constitute a major
cause of morbidity and mortality in children under-five years of age [1].
The Expanded Programme on Immunization (EPI) was established in
1974 against six vaccine preventable diseases. These are diphtheria, polio,
tuberculosis, measles, pertussis and tetanus. Now a day’s vaccination
continue to increase protecting children against 14 diseases-diphtheria,
pertussis, tetanus, measles, polio, tuberculosis, hepatitis B, Hib, rubella,
meningococcal disease, pneumococcal disease, rotavirus diarrhea, and
(in certain areas) Japanese encephalitis and yellow fever [2]. EPI was
launched in Ethiopia in 1980 with the objective of achieving 100%
vaccination coverage of all children under the age of two years by 1990.
The national EPI schedule targets children under one year providing
BCG vaccine given at birth, three doses of DPT-HepB-Hib and PCV
vaccine given at 6, 10 and 14 weeks of age, four doses of oral polio
vaccine given approximately at 0, 6, 10, and 14 weeks of age, two doses
of Rota vaccine given at 6 and 10 weeks and measles vaccine given at
9 months of age. Vaccination service delivery strategies include fixed
(static), outreach, and mobile sites at government and private health
facilities [3,4]. As per the updated Ethiopian Immunization Policy of
2007, children under the age of one and women of 15-49 years are the
targets for the EPI vaccines. Immunization services in Ethiopia are
provided free of charge in most of the health facilities as well as and in
the outreach services for communities residing beyond 5 km from the
health facilities [5].

Vaccine Preventable Diseases are responsible for about 25% of the
10 million deaths occurring annually among under five years children.

Vaccines were widely regarded as an effective but across the world 26.3
million children below the age of one year had not been vaccinated with
DPT3 in 2008 [6]. The progress in low and middle income countries
(LMIC) in vaccination coverage is slow nevertheless and DPT3 coverage
in sub-Saharan Africa is estimated to be 60%. Among the estimated 27
million children that were yet to be reached with DPT3 vaccine, 9.9
million were in South Asia and 9.6 million in sub-Saharan Africa. So
far, only 16% of LMIC countries are on track to achieve this goal, and
none are on track in sub-Saharan Africa [7].

According to the 2006 national EPI survey in Ethiopia, only 50%
of the children were fully vaccinated, with wider variations from on
region to another. These shows, half of the children were not fully
protected [8]. In Ethiopian Demographic and Health Survey (EDHS),
vaccination coverage increased from 14% in the 2000 to 20% in 2005.
The 2011 EDHS revealed that 24% of Ethiopian children in the age
group of 12-23 months received all the recommended vaccines i.e. one
dose each of BCG and measles, and three doses each of DPT and polio
[9]. Therefore, the aim of this study was to assess the vaccination status
and factors associated with it among children 12-23 months of age in
Wadera District [10].
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Materials and Methods
Study area and population

The study was conducted in Wadera District, capital of Guji zone
of Oromia Regional state, Ethiopia, which is one of the 16 districts of
the Zone. The district has one urban and 19 rural Kebeles. According
to 2007 E.C Census projection, the district has a total population of
64,971 and 2261 children aged 12-23 months [11]. There were five
Government health centers and 19 health posts providing EPI for
the area. The source populations for the study were all children 12-23
months of age residing in the District [12].

Study design and sample

Cross-sectional study design was conducted from May-June 2016
among children 12-23 months of age that have Mothers/caretakers and
residing in the district starting from pregnancy of the child up to the
actual data collection of the current study in the area [13].

Single population proportion formula was used to calculate the
minimum sample size for the study. With the assumption of proportion
of fully vaccinated children aged between 12-23 months was 22.9%,
95% confidence interval, precision level of 5%, 10% non response rate
and design effect of 1.5 [14]. The final sample size was 448.

n=(z ,)*p(1-p)* DE* 10% non response rate.
n=sample size
Z=critical value of the Normal distribution at a/2
p=sample proportion
DE=Non response rate

Data collection

Semi structured questionnaire was adapted from different
literatures and interview administered technique with observation
was done to collect data’s from mothers/care takers [15]. Data on
vaccination history was collected by observing immunization card and
other data’s were collected by interviewing mothers/caretakers. First,
the questionnaire was developed in English and translated to the local
language Afan Oromo. For checking the consistency, the Afan Oromo
version were translated back to English by other language experts other
than those who translate to Afan Oromo. Four nursing graduates, two
Health Extension workers from Kebele’s that were not included in
the study and two supervisors were recruited for the data collection.
A two-day intensive training were given before data collection on the
data collection tools and ways of collecting data. For reliability and
consistency the collected data, Pretest were done on 5% of the total
sample size one week priory to data collection on one of the Kebele
that were not selected for the study. Amendment was made based on
the results of the pre-test. Completeness of questionnaire was checked
every day in the field by supervisors.

Variables

We defined fully vaccination status as; receiving all the basic
childhood vaccinations recommended by WHO by the end of 24
months after birth. Vaccination status was considered fully vaccinated
at 12 months, if the child had received the following vaccinations in
the first year of life: One dose of BCG received shortly after birth, three
doses of pentavalent, three doses of polio (excluding OPV-0 given
shortly after birth), three doses of Pneumococcal Conjugated Vaccine
(PCV) received at 6,10, and 14 weeks after birth respectively, Rotarix

vaccine received at 6 and 10 weeks after birth and measles vaccinations
at the age of 9 months. Fully vaccination coverage was determined
for children who took all doses of the six vials (10 vaccines) and have
immunization card [16].

Socio demographic characteristics

Age, marital status, religion, ethnicity, occupation, and educational
status of mother/care taker, Family size, and Wealth index.

Maternal and child health care services utilization

Maternal TT vaccination status, ANC follow up, PNC follow up
and knowledge and attitude of mothers/caretakers (about vaccine and
vaccine preventable diseases).

Child characteristics

Sex of child, birth order, place of delivery, number of child ever
born.

Health facility related

Presence of health facility, average walking time and supplies.

Data analysis

The collected data will be checked for its completeness manually,
data cleaning and entry will be done using Epi-Data version 3.1. The
entered data will be exported to SPSS version 21 for data analysis. Data
editing, coding, checking and organization will done to transform
the data into format suitable for farther analysis. Univariate analyses
were done to assess vaccination status of children and Binary logistic
regression was employed to assess the association between dependent
and independent variables. Bivariate logistic regression were done to
nominate variables for multivariate analysis with p-value less than
or equal to 0.1. Multivariate logistic regression was done to calculate
Adjusted Odds Ratio (AOR) with 95% CI. To check variables having
association with vaccination status, p-value <0.05 level of significance
and 95% confidence interval were used.

Ethical considerations

Ethical clearance for the study was obtained from Jimma University
College of Public Health and communicated to administrative body
of Wadera District. Data collection was under taken after getting
permission from the District Health Office. Oral consent was also
taken from every study participants before the actual data collection
were started. Objectives of the study, their right to refuse and stop in
between were explained for the every study participants.

Results

Vaccination status

From 448 study participants 440 mothers/caretakers were
interviewed and give a response rate of 98.2%. Out of the total 440
children’s 182 (41.9%) were fully vaccinated (Figure 1).

Bivariate analysis result

The Bivariate analysis shows that, 11 variables were nominated
for multivariate analysis. From Socio demographic characteristics;
educational status of mothers, educational status of fathers, and
occupation of fathers (Table 1). From Maternal Health Care Utilization,
availability and accessibility of Health Care and knowledge and attitude
of mothers; number of ANC visits, Number of TT vaccine received by
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300 i i Fully Vaccinated | COR(95%CI) P-Value
o Variables Categories
£ 258 Yes No
Z N <2 39(22.7) 133(77.3) 1
2 No ANC Visit
= 23 125(66.8) | 62(33.4) | 6.9(4.3,11.0) 0.00*
=}
g No TT received <2 109(37.6) | 181(62.4) 1
o TT receive
a ¥ Number 23 58(77.3) 17(22.7) 5.7(3.1,102)  0.00*
- @ Percent Yes 124(63.3) | 72(36.4) 5.5(3.7,8.4) = 0.00*
PNC
}‘é No 58(23.8) 186(76.2) 1
= Health "
z Place of Inoturion | 86(63.2) | 80(36.8) 3.7(24,57)  0.00
delivery H 96(31.6) | 208(68.4 1
Fully vaccinated ome (31.6) (68.4)
Yes 177(42.7) 238(57.3) 2.9(1.1,8.1 0.03*
Figure 1: Fully vaccination status of children 12-23 months of age in Wadera Presence of “2.7) (67:3) ( )
district 2016. health service No 5(20.0) | 20(80.0) 1
Average < 30 minutes| 171(45.1) 208(54.9) 3.7(1.9,7.4) = 0.00*
walking time
Variables Categories Fully Vaccinated | COR(95%Cl) P-Value to reach .
Yes (%) | No (%) vaccination 230 minutes | 11(18.0) | 50(82.0) 1
: services
lliterate | 83(38.2) | 134(61.8) 1 Knowledge Good | 158(57.70) | 116(42.3) 8.6(5.2,14.3)  0.00*
. Read and Write| 27(41.5) @ 38(58.5 1.1(0.9,5.5 0.05* of mother on
Educational ead and Write| 27(41.5) | 38(58.5) | 1.10.9.55) vaccination Poor | 22(13.7) 139(86.3) 1
status of mothers | Elementary | 55(42.0) 76(58.0) | 1.2(0.9,6.0)  0.06* —_
Secondary or ) Attitude toward | Positive | 132(72.5) | 50(27.5) | 2.8(1.7,4.6) = 0.00*
e 17(63.0) | 10(37.0) | 2.7(1.26.3) | 0.02 vaccination Neative | 48(19.0) 1205(81.0 h
9
<20 13(44.8) | 16(55.2) 1 N.B* p < 0.1 and selected for multivariate analysis.
Age of Mothers 21-30 123(42.6) | 166(57.4)| 0.9(0.5,1.3) | 0.36 Table 2: Bivariate analysis of maternal health care utilization, availability and
accessibility of Health Care and knowledge and attitude of mothers with children
>30 46(37.7)  76(623) 0.7(0.317) 048 aged 12-23 months in Wadera District, Guji Zone, June, 2016.
) Housewives |140(40.1) 209(59.9) 1
S]z‘t‘;‘gfst'on of Farmers 13(35.1) | 24(64.9) 2.1(0.951) 08 association with the outcome variable. Mothers attended ANC three or
Others 20(53.7) 25(463) 1.7(0935) 06 above times were around four times [AOR=3.8 (2.1-6.9)] more likely to
i fully vaccinate their child than mothers attended two or less. This study
literate | 27(35.1) | 50(64.9) 1 A . .
also identifies that mothers received three or above doses of TT vaccine
Read and Write| 42(45.2) @ 51(54.8) @ 1.5(1.2,3.9) | 0.01*

Educational level

of Father Elementary | 75(40.1) | 112(59.9) | 1.2(0.9,3.4) @ 0.11*
Secondary or | 4358 ) 23(41.1)  2.7(1.354)  0.01*
above
Farmers  177(39.7) 178(60.3) 1
Occupation of "
Father Merchants | 21(43.8) | 27(56.2) = 1.9(1.1,3.2) | 0.02
Others 39(55.7)  31(44.3) 1.6(0.8,3.4) | 0.20*
Number of family <3 22(40.0) | 33(60.0) 1
size >4 160(41.6) 225(58.4)| 1.1(0.6,1.9) | 0.8
Male 93(46.8) | 132(58.7) 1.0(0.7,1.5) | 0.99
Sex of the child
Female 89(41.4) 126(58.6) 1
Lowest 46(35.4) | 84(64.6) 1
Second 19(40.4)  28(59.6) | 1.2(0.6,2.0) = 0.75
Wealth Quintile Middle 36(41.4) | 51(58.6) | 1.3(0.7,2.3) @ 0.44
Fourth 39(44.8) | 48(55.2) 1.5(0.6,2.7) | 0.45
Highest 42(47.1) | 47(52.8)  1.6(0.9,2.8) = 0.8

N.B* p < 0.1 and selected for multivariate analysis.

Table 1: Bivariate analysis of socio demographic characteristics among children
aged 12-23 months in Wadera District, Guji Zone, June, 2016.

mothers, PNC follow up, place of delivery, knowledge of mothers/care
takers towards vaccination, attitude of mothers/care takers towards
vaccination, presence of health service and average walking time to
reach vaccination services (Table 2).

Multivariate analysis result

The current study reveals that, there were 6 variables with significant

were four times [AOR=4.0 (1.7-9.6)] more likely to fully vaccinate
their children as compared to mothers received two or less doses of
TT vaccine. Children those born in health institution were almost two
times [AOR=2.1 (1.1-4.0)] more likely to be fully vaccinated than those
who born at home. Mothers who had PNC follow up were almost three
times [AOR=2.8 (1.6-5.0)] more likely to fully vaccinate their children
than those who didn’t have. Children of mothers who walks less than 30
min to reach facilities to get the services were four times [AOR=4.1 (1.2-
13.2)] more likely to fully vaccinate their child than children of mothers
who have to walk 30 min or longer. Children’s whose mothers had good
knowledge on vaccine and vaccine preventable diseases were around
six times [AOR=5.7 (2.9-11.2)] more likely to be fully vaccinated than
children of mothers who had poor knowledge on vaccine (Table 3).

Discussion

According to this study, 41.9% children were fully vaccinated and
5.9% were totally unvaccinated. This might be due to many factors that
have the potential for interference of mother to get fully vaccinate their
children, and the possible once might be BCG and Measles vaccine
vials, which 20 and 10 doses per vial respectively, if the number of
children were not enough to open the vials, most of the time the service
providers didn't open the vials and give the vaccine for the childrens
at that moment. This is because, one of the way of reducing wastage
rate of vaccines is to wait or appoint reasonable number of children’s
to open the vials and be effective with respect to using the vaccines
properly. The actions they take to manage vaccine wastage rate then
affects children’ to be fully vaccinate [17-22].

Mothers attended ANC three or above times were around four
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Variables Categories Fully Vaccinated Odd Ratio(95%Cl)
Educational status of Yes No COR AOR
mothers
llliterate 83(38.2 134(61.8) 1 1
Read and Write 27(41.5) 38(58.5) 1.1(0.9,5.5) 1.2(0.3,4.6)
Elementary 55(42.0) 76(58.0) 1.2(0.9,6.0) 0.9(0.2,4.1)
Secondary or above 17(63.0) 10(37.0) 2.7(1.2,6.3) 0.6(1.1,2.8)
lliterate 27(35.1) 50(64.9) 1 1
Educational level of Read and Write 42(45.2) 51(54.8) 1.5(1.2,3.9) 1.7(0.7,4.2)
Father Elementary 75(40.1) 112(59.9) 1.2(0.9,3.4) 2.9(1.03,8.4)
Secondary or above 33(58.9) 23(41.1) 2.7(1.3,5.4) 2.5(0.7,8.2)
Farmer 177(39.7) 178(60.3) 1 1
Occupation of Father Merchant 21(43.8) 27(56.2) 1.6(0.8,3.4) 2.9(1.01,8.1)
Others 39(55.7) 31(44.3) 1.9(1.1,3.2) 2.3(1.03,5.0)
. <2 39(22.7) 133(77.3) 1 1
No ANC Visit
23 125(66.8) 62(33.4) 6.9(4.3,11.0) 3.8(2.1,6.9)
. <2 109(37.6) 181(62.4) 1 1
No TT received
23 58(77.3) 17(22.7) 5.7(3.1,10.2) 4(1.7,9.6)*
NG Yes 124(63.3) 72(36.4) 5.5(3.7,8.4) 2.8(1.6,5.0)*
No 58(23.8) 186(76.2) 1 1
_ Health Institution 86(63.2) 80(36.8) 3.7(2.4,5.7) 2.1(1.1,4.0)*
Place of delivery
Home 96(31.6) 208(68.4) 1 1
Knowledge of mother on Good 158(57.70) 116(42.3) 8.6(5.2,14.3) 5.7(2.9,11.2)*
vaccination and VPD Poor 22(13.7) 139(86.3) 1 1
Attitude toward Positive 132(72.5) 50(27.5) 2.8(1.7,4.6) 1.5(0.7,3.0)
vaccination Negative 48(19.0) 205(81.0) 1 1
. Yes 177(42.7) 238(57.3) 2.9(1.1,8.1) 0.4(0.04,3.8)
Presence of health service
No 5(20.0) 20(80.0) 1 1
Average walking time to < 30 minutes 171 (451) 208(549) 37(1 9,74) 4.1 (1 2,1 32)*
reach vaccination services >30 minutes 11(18) 50(82.0) 1 1

NB* statistically significant at p value less than 0.05 and 95% CI.

Table 3: Multivariate logistic regression on fully vaccination status of children 12-23 months of age and associated factors in Wadera district 2016.

times [AOR=3.8 (2.1-6.9)] more likely to fully vaccinate their children
than mothers attended two or less. This is consistence with study done
in Ambo and Bangladesh [10,23]. The reason might be, Mothers who
repeatedly attend ANC gets more information related to vaccination and
the information they get during their repeated ANC follow up might
help them to develop good attitude towards vaccination of children’s,
which leads them to fully vaccinate their children. The other reason
why they fully vaccinate their children might be, during their repeated
ANC follow up they get the chance of observing other mothers who
were committed to vaccinate their children and that might lead them to
do vaccinate their children too.

This study also identifies that, mothers received three or above doses
of TT vaccine were four times [AOR=4.0 (1.7-9.6)] more likely to fully
vaccinate their children than mothers received two or less doses of TT
vaccine and the finding is also consistence with study done in Ambo and
Bangladesh [10,23]. This might be explained by; mothers who got three and
more dose of T'T might have better knowledge and attitude on vaccination
and have good commitment to getting vaccinated their child based on the
schedule. The repeated health facility visit for getting T'T vaccine might help
them to get vaccination related information and knowledge. In addition,
looking mothers who got three and more T'T vaccine can imply that, they
have good attitude and practice on vaccination and which might led them
to fully vaccinate their children too.

Those children’s born in health institution were almost two times
[AOR=2.1 (1.1-4.0)] more likely to be fully vaccinated than those who

born at home; which is consistent with studies done Ambo District,
Jigjiga District and Mozambique [10,20,22]. This can be explained by;
being delivered at health facility, in addition to having safe delivery by
health professionals, had additional benefit on post-delivery follow up
and vaccination related information from health professionals. The
information includes appointing the mother for vaccination and other
maternal and child health, which might increase the practice of mother
to fully vaccinate their children.

Mothers who had PNC follow up were almost three times [AOR=2.8
(1.6-5.0)] more likely to fully vaccinate their children than those who
didn't have, and this finding is similar with study done in Wonago
District [21]. The possible reason might be; vaccination of children is
one of the components of PNC follow up and which might lead mothers
to fully vaccinate their children. The information and education they
get during PNC follow up from health professionals might also increase
mother practice to fully vaccinate their children.

Children whose mothers had good knowledge on vaccine and
vaccine preventable diseases were around six times [AOR=5.7 (2.9-
11.2)] more likely to be fully vaccinated than children of mothers who
had poor knowledge on vaccine and VPD; and the finding is similar
with study done in Sinana District and Oromia Regional state [11,14].
This strong association can be explained by; fully vaccinating of
children is practice and one of the determining factors for good practice
is having knowledge, having good knowledge towards vaccination and
VPD can increase the practice of fully vaccinating children. Knowledge
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towards vaccination and VPD can also increase the fear that missing
unvaccinated can put children’s health at risk of different diseases, so
that due to this fear mothers may triggered to fully vaccinate their
children [23-26].

The other factor that the study revealed is distance of home to area for
vaccination service. Children of mothers who walked less than 30 min to
reach to the facilities were four times [AOR= 4.1(1.2-13.2)] times likely to
be fully vaccinated than children of mothers who have to walk 30 min or
longer; and the finding is consistence with study done in Sudan [27]. This
might be due to fear of or being boredom of walking more than 30 min
to reach to the facility by the care givers/mothers. As the traveling time to
reach facilities increaser’s different problems might also be increases like,
risk of getting different types of incidents, there might be no one at home
and the home might be at risk of different incidents, there might be other
children in home and there may be no one to look at them. Especially
in the setting of rural part of Africa, there might be an increased risk for
women’s to travel more distance alone [28].

Conclusion

The current study reveals that, fully vaccination coverage of
Children’s 12-23 months of age is low. And a total of six Factors
associated with fully vaccination status were identified by the study.
Those mothers with three and more ANC follow, received three or
more TT doses, utilizes PNC service, who delivers their child at Health
facility, with good knowledge on vaccination and who uses less than 30
min of average walking time to reach vaccination services were have
positive association with fully vaccination.
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