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Abstract

Background: Immunization is the process of stimulating the body’s immunity against certain infectious diseases by administering vaccines.
It is one of the main health interventions to prevent childhood morbidity and mortality. Objective: The objectives of the study were to
determine the immunization coverage among children of aged 0-59 months old towards eight vaccine preventable diseases, to assess
demographic and socio economic factors affecting immunization status among children aged 0-59 months and to assess the effect of media on
immunization and vaccination status of children. Subjects and Methods: The data for this study were obtained from the Central Statistical
Agency (CSA) on the 2011 Ethiopian Demographic and Health Survey (EDHS). The 2011 EDHS was the third national demographic and
health survey conducted by CSA. The 2011 EDHS was conducted with the primary objective of generating health and demographic
information on infant health and children vaccination, family planning, adult and maternal mortality, child and maternal nutrition, malaria,
women’s empowerment, and knowledge of HIV/AIDS along with other household characteristics in the nine regions and two administrative
regions both at rural and urban levels. The nationally representative EDHS 2011 data was collected under the guidance of the Central
Statistical Agency of Ethiopia. Interviews were conducted with 16515 women, 14110 men and 11654 children (0-59 months). The data was
analyzed using the statistical package for social science (SPSS) version 20 and Stata version 11. Results: The highest rate (75.5%) of children
vaccinated was observed for mothers in the age group 45-49. On the other hand the lowest rate (59.8%) of vaccinated children was observed
from mothers in the age group 15-19. The result of study reviled that mothers” age in 5-year groups, place of residence, mothers’ education
level, region, religion, frequency of listening to radio, wealth index and birth order are the most important factors of child vaccination status
in Ethiopia. Conclusion: Mothers who had higher education, aged 40-44, live in urban, live in Tigray, and listen radio at least once a week
are more likely to vaccinate their children. Being the first child for parents is more likely to be vaccinated than being fifth and above order.
The health offices should work properly to raise the awareness of parents for vaccination by designing proper health education.
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Introduction

Reducing child mortality and morbidity rates in Sub-
Saharan Africa (SSA) has been the leading focus of the
Millennium Development Goals (MDG). More than 50%
percent of child death in this area is because of lack of
immunization coverage. Immunization is the process
whereby a person is made immune or resistant to an
infectious disease, typically by the administration of a
vaccine. Vaccines stimulate the body’s own immune system
to protect the person against subsequent infection or
disease. Immunization is a proven tool for controlling and
eliminating life-threatening infectious diseases and is
estimated to avert between 2 and 3 million deaths each year.
It is one of the most cost-effective health investments, with
proven strategies that make it accessible to even the most
hard-to-reach and vulnerable populations.[t!

Immunized children are at lower risk of early child death,
malnutrition, and poor health in adulthood.! Immunization
has an important role in medical innovations that
contributed to declines in mortality following the
improvements in sanitation, clean water and personal
hygiene which are more directly associated with the
demographic transition of the 19th and early 20th centuries.
Today’s vaccines protect children against diseases that once
caused serious illness, even death, among those children
who contracted them and have significantly improved the
quality of life for many children and their families. It is for
these reasons that childhood immunizations have been
proclaimed one of the greatest public health success
stories.F!

Every year more than 2 million children die from diseases
that could have been prevented by inexpensive vaccines.™
While many countries have increased immunization rates
over time, coverage is still low in some countries. In 2003,
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average coverage for measles and diphtheria, pertussis and
tetanus toxoids (DPT) vaccines was below 90% in Latin
American and middle-income countries and it is below 80%
for low-income countries.®! An immunization campaign
carried out by the World Health Organization (WHO) from
1967 to 1977 eradicated the natural occurrence of smallpox.
When the program began, the disease threatened 60% of the
world's population. Poliomyelitis is also going to be
eradicated. Since the launch by WHO and its partners of the
Global Polio Eradication Initiative in 1988, infections have
fallen by 99%, and five million people have escaped
paralysis. Between 1999 and 2003, measles related deaths
dropped worldwide by almost 40%, and some countries
have set a target goal to eliminate the disease.®

The Ethiopian health policy had given emphasis to the
prevention and control of major communicable diseases.
Thus, in Ethiopia expanded program on immunization (EPI)
was initiated in 1980. The objective of the National
Immunization Policy was to reduce mortality and morbidity
in children from the EPI target diseases through the
immunization of all children under the age of two in the
first five year, but later after 1986 it was revised to focus
children under one year of age in order to decrease the child
exposure time to natural infection. The program had been
planned to make immunization services available to 10% of
the population in 1980 and to increase immunization access
by 10% each year and reach to 100% coverage.!’]
Vaccination has been shown to be one of the most effective
public health interventions in the world, through which a
number of serious childhood diseases have been
successfully eradicated. WHO recommends vaccination
against a number of serious infectious diseases, including
diphtheria, tetanus, pertussis, Hep B, invasive Hib disease,
and measles for all children, and against pneumococcal
disease, yellow fever, and rotavirus disease for children in
some areas as part of their EPI. However, many infants and
children still die every year from these diseases. [®!

It has been shown that in 2007 approximately 27 million
infants in the world were not vaccinated against common
childhood diseases, such as measles or tetanus. As a result,
2-3 million children are dying annually from easily
preventable diseases, and many more fall ill. In the same
year, 24 million children were not being reached with
vaccines and over 10 % of children under one year old in
developing countries were not receiving even one dose of
DTP vaccine. It has been also recognized that 16% of
under five year mortality in Ethiopia is caused by lack of
vaccine preventable diseases. !

According to the Ethiopian Demographic and Health
Survey (EDHS) 2005, only 20% of children 12-23 months
of age were fully vaccinated and 24% of children did not
receive any vaccination. Accordingly, children are more
likely to be vaccinated the first doses of vaccination.
Vaccination of children in Ethiopia prevents different kind
of child illness and deaths but the coverage is still low and
many children do not receive even one dose of BCG.
Objectives of the Study

* To determine the immunization coverage among children
of aged 0-59 months old towards eight vaccine preventable

diseases,

e To assess demographic and socio economic factors
affecting immunization status among children aged 0-59
months and

» To assess the effect of media on immunization and
vaccination status of children.

Subjects and Methods

The data for this study were obtained from the Central
Statistical Agency (CSA) on the 2011 Ethiopian
Demographic and Health Survey (EDHS). The 2011 EDHS
was the third national demographic and health survey
conducted by CSA. The 2011 EDHS was conducted with
the primary objective of generating health and demographic
information on infant health and children vaccination,
family planning, adult and maternal mortality, child and
maternal nutrition, malaria, women’s empowerment, and
knowledge of HIV/AIDS along with other household
characteristics in the nine regions and two administrative
regions both at rural and urban levels. The nationally
representative EDHS 2011 data was collected under the
guidance of the Central Statistical Agency of Ethiopia.
Interviews were conducted with 16515 women, 14110 men.
And a total of 11654 children (0-59 months) were included
in the Ethiopia Demographic and Health Survey 2011
(EDHS 2011). The data was analyzed using the statistical
package for social science (SPSS) version 20 and Stata
version 11.129

Variables Included in the Study

The response or dependent variable in our case is the binary
response variable which is called as “vaccination status of
children”. It can be identified as whether the child is
vaccinated or not vaccinated.

Independent variable: variables considered in this study that
influence vaccination status of children in Ethiopia are as
shown in table 1.

Table 1: Susceptible Independent variables and coding, EDHS,
2011.

Variable Representation of | Categories
variables

Place of residence X1 1=urban
2=rural

religion X2 1=other
2=Muslim
3=protestant
4=orthodox

Birth order X3 1=first order

2=second order
3=third order

4=forth order

5=fifth order & above

Wealth index X4 1= Poor
2=middle
3=rich
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Region X5 1=Tigray
2=Afar
3=Ambhara
4=0romiya
5=Somali
6=Ben-Gumuz
7=SNNP
8=Gambela
9=Hareri
10=Addis Ababa
11=Dire Dawa

Sex of child X6 1.female
2.male

mothers’ level of X7 0O=secondary and higher
education 1=primary
2=no education

0=not at all
1=less than once a weak
2=at least once a weak

Frequency of | X8
listening to radio

Mothers’ age in 5- | X9 1=15-19
year groups 2=20-24
3=25-29
4=30-34
5=35-39
6=40-45
7=45-49

The Logistic Regression Model: This study used logistic
regression model which is the most important model for
categorical response data, specially used for dichotomous
variables i.e the outcome is either success or failure. The
logistic regression model is a generalized linear model with
random component. In a variety of regression applications,
a response variable of interest has two possible qualitative
outcomes, and therefore can be represented by a binary
indicator variable taking on values 0 and 1. We shall denote
this response variable by Y and the two possible values are
0 and 1 or by the general terminology failure and success.
Logistic regression allows one to predict a discrete
outcome, such as group membership, from a set of predictor
variables that may be continuous, discrete, dichotomous, or
a mixture of any of these.'] Consider a collection of P
independent variables which will be denoted by a vector
X=(X1, X2... Xp). Let the conditional probability that the
outcome of interest in a study is “vaccinated” be denoted by
P(Y=1/X=x) = P(x). The ratio of the success (Yi=1)
probability, P (xi) to that of 1-P(xi) (failure (Y=0)
probability) is given by:
P(x;)
1-P(x,)

is known as the odds of success.
In terms of the odds, the logistic model can be written as:
P(x;)

1-P(x,) =exp(fy + BNy + B X+t B X)) @

i=1,2...n

Where exp (Bo) the constant of the equation and exp(fj),
=12, ..., p is the coefficients of the j™ independent
variable.

And the odds in favor of success for multivariable logistic
regression will be

[ P(x,)

lP(xi)J =exp(f, + BN, + BX, +...+ﬁpX,p)1 i=12....n

eﬁo*‘ﬁll’fﬁﬁzl’f:*‘ +6p X

4 P PP ar b Ty 2i=L2,...,n

In which case, P(x,)= "

Suppose we have a sample of n independent observations of
(xi, yi) for p+1 variables, where yi denotes the value of the
dichotomous variable (in this case vaccinated or not
vaccinated), and xi is the value of the independent variables
for the ith observation or individual. The general data layout
can be represented as follows:

I x, Xpy e Xy, W,
1 x5, Xy e Xy, Vs
X = andY =
]' ‘rul ‘rn?‘ h .f\.'” Yu 1
= P pl) e

Where, X is called the design or regression matrix. And
without the loading column of 1°s, this design matrix is said
to be predictor data matrix. Thus, using the design matrix
above, the conditional probability that the outcome of
interest in a study “is vaccinated” (in this case, the child is
vaccinated) can be written as:
e,39+,61Xﬂ+,€;&;+ ..+ﬁ‘,X‘,‘,

e’ 1

Pix;) = 4 P PP B Xy 1L P |4 g P

e 3)

i=1,2...n

Where:

P(xi) is the probability that ith child is being vaccinated
given that p predictor variables.

B is a vector of unknown coefficients ( i.e B=(B0,31,B2,

..Bp)Y).

It is obvious that the response variable and the predictors do
not have a linear relationship. However, to have a linear
relationship we can use the logarism transformation. Thus,
the transformation of the logistic regression is the logit
transformation of P(xi), and it is given as:

P(x,)

1- P(x;)

log#t|{P(x,)} = log{ } =B+ BX, + B X+t BLX )

i=1,2..,n

Maximum likelihood Estimation: Logistic regression is
widely used to the model for outcomes of a categorical
dependent variable. For a random variable Y assuming
values either 0 or 1, the probability pi(Y=1) is given as:

L .
PIr=D=p =¥ = (LHXg0,h oemimcssnss s e ©)
l+e

logit(p) = log[ : fp] =x'B,

Where B is a vector of unknown coefficients, and x is a
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vector of independent variables. Since the values of the
outcome variable are not available, it is not possible to
estimate the parameters directly. Each observation can be
considered as an outcome of a Bernoulli trial, and hence for
the i™ observation:

— v Y= ¥ (] — . .
P =y)=p"0=P™"  3ssuming the n observations are
independent, the likelihood function is

o1 a-p 17— [ e ) ©
=1 2\ 1+e™F) 1+e""’a} Trmmmmmmmmmm——
And the log likelihood function is given as:
log!(f5) = Zl 10g(p,) + 3 (1= ¥ ORI P,). ovioiimsiniceiiimsc )
:>loe,’(ﬂ):z":v loe[ ! I]+Z":(l—v)logf e’ ._ .............................. ®)
- T Thwe™ ) w7 7T Tliee”

(15) can be written as:

X8

! s ] . where L(p)=logl(B)

1+e™%,

=

—x

l+e

Z(8) =3 o] ]+i1(1— ) log[
Hence by maximizing (15) above we can theoretically
estimate the parameter . To find an estimate of [ that
maximizes L(B), we differentiate L(B) with respect to each
component of B and set the resulting (p+1) equations to
zero. Solutions are obtained by iterative algorithms that are
programmed in available logistic regression packages like
SPSS, and Stata,

Pseudo R2 for Logistic Regression: In logistic regression
models, the descriptive measures of goodness-of-fit are
based on likelihood ratios rather than raw residuals. There
are several measures intended to mimic the R-squared
analysis for the OLS regression model. The two different
methods used to estimate the coefficient of determination in
logistic regression case are: Cox and Snell and Nagelkerke.
The Likelihood Ratio Test: The likelihood ratio test statistic
(G2) is the test statistic commonly used for assessing the
overall fit of the logistic regression model (the overall
significance of all coefficients in the model). A “likelihood"
is a probability, specifically the probability that the
observed values of the dependent may be predicted from the
observed values of the independents. Like any probability,
the likelihood varies from 0 to 1. Log likelihood is the basis
for tests of a logistic model. Because -2LL has
approximately a chi-square distribution, -2LL can be used
for assessing the significance of logistic regression,
analogous to the use of the sum of squared errors in OLS
regression.

The -2LL statistic is the likelihood ratio. It is also called
goodness of fit.
The likelihood-ratio test statistic is given by:

where, 10 is the likelihood of the null (current or simpler)
model and I1 is the likelihood of the saturated model. The

statistic G plays the same role in logistic regression as the
numerator of the partial F-test does in linear regression.
Under the global null hypothesis, HO: 1 =p2=..=pp=0
the statistic G2 follows a chi-square distribution. It is
compared with a ¥2 distribution with df the full model- df
the null model.

Pearson's X2 Statistic: This approach is an alternative
way of testing the hypothesis that the model fits the data by
rely on the principle of comparing observed (yi) to
predicted () values and should be large if the model does
not fit the data well. This statistic is defined as:

(s N
D | Yemp |
= omop-p) |

e /II

Where yi = number of successes in the ith category, ni =
number of individuals in the ithcategory, and pi =
probability of success in the ith category. The distribution
of X 2 is asymptotically Chi-square with (n —p — 1) degrees
of freedom. Large values of X 2 can be taken as evidence
that the model does not adequately fit the data.

Hosmer- Lemeshow Test: Hosmer-Lemeshow goodness-of-
fit test divides subjects into deciles based on predicted
probabilities and computes a chi-square from observed and
expected frequencies. The test is similar to a y2 goodness of
fit test and has the advantage of partitioning the
observations into groups of approximately equal size, and
therefore there are less likely to be groups with very low
observed and expected frequencies.

The Hosmer—Lemeshow test statistic is given by:
i ™

pog| l0-EF |

: A A I?
=np(-pd))

Where Oi, Ei, ni, and pi denote the observed events,
expected events, observations, and predicted risk for the it"
risk deciles group. The test statistic asymptotically follows a
y2distribution with g-2 degrees of freedom. The number of
risk groups may be adjusted depending on how many fitted
risks are determined by the model. A no significant chi-
square indicates a good fit to the data and, therefore, good
overall model fit.

The Wald Statistic: The Wald test is a way of testing the
significance of particular explanatory variables in a
statistical model. In logistic regression we have a binary
outcome variable and one or more explanatory variables.
For each explanatory variable in the model there will be an
associated parameter. The Wald test is one of a number of
ways of testing whether the parameters associated with a
group of explanatory variables are zero.*2:3 If for a
particular explanatory variable or group of explanatory
variables different from zero, the Wald test is significant,
then we would conclude that the parameters associated with
these variables are not zero, so that the variables should be
included in the model. In order to determine the worth of
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the individual regressor in logistic regression, the Wald
statistic denoted as:

B

W=z"= e (12)

var(f,)

Under the null hypothesis HO: i=0 (i=1, 2,..., p),
the statistic W is approximately distributed as chi-square
with single (one) degree of freedom.

Results

The data to be analyzed for this study were obtained from
Ethiopian demographic and health survey (EDHS) 2011 that
consists the sample of under five year population. The
initial population consisted of 11654 infants of age less than
59 months. Out of those children, 8058 (69% of the total
children in EDHS data) were selected and included in the
study and others were excluded due to incompleteness and
inconsistency of data on the variables which are considered
as important for the analysis. Among all those 8058
sampled children in the study 71.2% are vaccinated and the
rest 28.8% are not vaccinated. There is variation in
vaccination coverage, ranging from only 40.3% of children
fully vaccinated in the Affar region to 91.6% in Tigray
region [see Table 3 below].

Oromiya 29.10% 70.90%
Somali 50.60% 49.40%
B.Gumuz 22.40% 77.60%
SNNS 22.90% 77.10%
Gambela 28.90% 71.10%
Harari 15.80% 84.20%
Addis ababa 15.60% 84.40%
Dire dawa 12.40% 87.60%
Religion Other 42.40% 57.60%
Muslim 27.10% 72.90%
Protestant 35.90% 64.10%
Orthodox 16.90% 83.10%
Frequency of | Not atall 32.40% 67.60%
listening to | Less than | 24.30% 75.70%
radio once a week
At least once | 21.60% 78.40%
a week
Sex of child Male 29.00% 71.00%
Female 28.60% 71.40%
Wealth Poor 35.10% 64.90%
index Middle 25.20% 74.80%
Rich 19.10% 80.90%
Child  birth | 1storder 27.10% 72.90%
order 2nd order 28.00% 72.00%
3rd order 28.50% 71.50%
4th order 27.20% 72.80%
5th and | 30.60% 69.40%
above
Total 28.80% 71.20%

Table 2: Vaccination coverage of children in Ethiopia, EDHS,
2011.

Receive Types of Vaccination

Vaccination BCG DPT POLIO MEASLES
Yes 61.2% 58.2% 73.3% 47.8%

No 38.8% 41.8% 26.7% 52.2%

As it is shown in Table 2, the percentage of children age 0-
59 months who have received the BCG vaccination was
61.2% and 58.2% had been vaccinated against DPT. The
coverage for POLIO is relatively high (73.3%). However,
only 47.8% went on to receive the measles vaccine.

Table 3: Frequencies (percentage distribution) of Child's
vaccination status within categories of explanatory variables,
EDHS, 2011.

Vaccination status of children
Variables Categories Not vaccinated Vaccinated
Mother's age | 15-19 40.10% 59.90%
grouped 20-24 30.40% 69.60%
25-29 27.80% 72.20%
30-34 28.90% 71.10%
35-39 27.70% 72.30%
40-44 25.50% 74.50%
45-49 24.50% 75.50%
Type of | Urban 19.60% 80.40%
place of | Rural 30.00% 70.00%
residence
Mother's Secondary 12.60% 87.40%
educational and higher
level Primary 18.90 % 81.10%
No education | 32.60% 67.40%
Region Tigray 8.40% 91.60%
Affar 59.70% 40.30%
Ambhara 16.10% 83.90%

From [Table 3], we see that vaccination status of children
varies for each mother’s age group. The highest rate
(75.5%) of children vaccinated was observed for mothers in
the age group 45-49. On the other hand the lowest rate
(59.8%) of vaccinated children was observed from mothers
in the age group 15-19. Out of children who reside in urban
areas 19.6% are not vaccinated, 80.4% are vaccinated.
These figures are 30.0% and 70.0% for those children who
reside in rural areas, respectively. The percentage
distributions of child vaccination status differ by mother’s
education level. Accordingly, out of those children from
non-educated mothers, 32.6% are not vaccinated, 67.4% are
vaccinated. These figures are 18.9% and 81.4% for those
children from mothers who have primary education level,
respectively. For those mothers who have secondary and
higher education level the percentages are 12.6% and
87.4%, respectively.

Likewise, as Table 3 shows, vaccination status of children
rate varied from one region to another. For instance, the
lowest rate (40.3%) of vaccinated children was observed for
parents living in Afar region followed by Somali region
(49.4%). The highest rate (91.6%) of vaccinated children
was observed for parents in Tigray region followed by Dire-
dawa (87.6%).With regards to religion, 57.6%, 72.9%,
64.1%, 83.1%, of children were vaccinated from other,
Muslim, Protestant, and Orthodox parents, respectively. The
highest proportion (42.4%) of not vaccinated children was
observed for those parents with other religion followed by
Protestant (35.9%).

Table 3 also shows that the proportion of child vaccination
status varies by parents’ frequency of listening to radio.
Accordingly, out of those children from parents of not at all
listening to radio, 32.4 % were not vaccinated. This figure is
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24.3% for those children who are from parents listening
radio less than once a week. For those parents who were
listening radio at least once a week the percentage is 21.6%.
With regards to sex, 71.0% of male children are vaccinated
and this figure is 71.4% for female children. Wealth index
also contributes its own effect on vaccination status of
children. The result indicates that 64.9%, 74.8%, and
80.9%, of vaccinated children were born from poor, middle,
and rich families respectively.

Multiple Binary Logistic Regression Analysis

Here we considered two models: Model | contain all the 9
covariates while Model 11 excludes sex from the analysis.
The Hosmer-lemeshow test revealed that the p-value is
0.535 (>0.05) for model | and 0.633 (>0.05) for model I
which is also insignificant. Therefore, both of our logistic
regression models are good fit. AIC values for Model | and
Il are 8500.53 and 8498.538, while the BIC values are
8724.351 and 8715.365, respectively. Since Model Il has
smaller values of both AIC and BIC, we conclude that it is a

better fit to the data. The result of multiple binary logistic
regression for Model 11 are shown in [Table 4] below.

Evaluation of the final model

The most common assessment of overall model fit in
logistic regression is the likelihood ratio test, which is
simply the chi-square difference between the null model
(i.e., with the constant only) and the model containing the
predictors. Under table 4 we can see that the -2 Log
Likelihood statistics is 8436.538. This statistic measures
how poorly the model predicts vaccination status of
children, the smaller the statistic the better the model. SPSS
does not give us this statistic for the model that had only the
intercept; we know it to be 9673.985 (8436.538+ 1237.447).
Adding the predictors reduced the -2 Log Likelihood
statistic by 9673.985— 8436.538 = 1237.477, which is the
X2 statistic for omnibus test. The two pseudo R square
measures namely, Cox and Snell and Nagelkerke are .142
and .204 respectively for the final model (Model I1), which
are good enough.

Table 4: Variables in the Equation for model 11, EDHS, 2011.

B S.E. Wald Df Sig. Exp(B) 95% C.I.forExp(B)
Lower Upper

Mother age 76.556 6 .000
15-19(1) -1.643 .239 47.234 1 .000 .193 121 .309
20-24(2) -.972 .208 21.907 1 .000 .378 .252 .568
25-29(3) -.637 .196 10.605 1 .001 529 .360 776
30-34(4) -.529 191 7.643 1 .006 .589 405 .857
35-39(5) -.397 .193 4.220 1 .040 672 .460 .982
40-44(6) -.195 .208 .873 1 .350 .823 547 1.238
Residence Urban(1) .306 113 7.331 1 .007 1.358 1.088 1.694
Mother Education 47.548 2 .000
Secondary & Above | .651 212 9.400 1 .002 1.917 1.265 2.905
@]
Primary(2) 492 .075 43.358 1 .000 1.636 1.413 1.894
Region 530.771 10 .000
Tigray(1) 631 239 6.979 1 .008 1.880 1.177 3.002
Affar(2) -2.181 175 154.818 1 .000 113 .080 159
Ambhara(3) -.079 .202 151 1 .697 924 .622 1.373
Oromiya(4) -.981 176 30.960 1 .000 .375 .265 .530
Somali(5) -1.942 176 121.460 1 .000 143 102 .203
Gumuzz(6) -.436 .189 5.346 1 .021 .646 446 .936
SNNPR(7) -.432 193 5.016 1 .025 .649 445 .947
Gambela(8) -721 .204 12.425 1 .000 486 .326 726
Harari(9) -.458 216 4.504 1 .034 .632 414 .966
Addis(10) -1.187 .354 11.250 1 .001 .305 152 .610
Religion 26.221 3 .000
Other(1) -.859 .210 16.689 1 .000 423 .280 .640
Muslim (2) -.249 .104 5.666 1 .017 .780 .635 .957
Protestant(3) 101 .097 1.097 1 .295 1.107 915 1.338
Listening to Radio 32.282 2 .000
No(1) -.368 .091 16.215 1 .000 .692 579 .828
Less than 1 aweak(2) -.049 .098 .249 1 .618 .952 .786 1.154
Wealth 22.419 2 .000
Poor(1) -.370 .078 22.330 1 .000 .691 .593 .805
Middle (2) -.296 .095 9.733 1 .002 744 .618 .896
Birth Order 19.235 4 .001
1st(1) 431 111 15.185 1 .000 1.539 1.239 1.912
2nd(2) .338 .100 11.361 1 .001 1.402 1.152 1.706
3rd(3) .265 .096 7.629 1 .006 1.304 1.080 1.574
4th(4) .288 .094 9.365 1 .002 1.334 1.109 1.605
Constant 2.606 278 87.594 1 .000 13.543
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Discussion

Even though the Ethiopia expanded program on
immunization (EPI) was started with an intention of
reaching 100% to the vaccination coverage of children, the
coverage is still low. In this study only 71.2% of the
Ethiopian children get vaccination to prevent eight vaccine
preventable disease and 28.8% are did not receive any kind
of vaccination. This coverage is high as compared to 2005
EDHS report which states that, only 20% of children were
fully vaccinated. The coverage is high in Tigray region,
older mothers, listening to radio, first birth older children,
urban mothers, literate mothers and rich parents. It is low in
Affar and Somali region, younger mothers, in those who
listen radio, higher birth order children, rural mothers,
illiterate mothers and poor parents. Other study reports that,
the odd of having full immunization was twice higher
among children from parents with college education
compared to those with no education.™**! However, the odds
of complete immunization status among children from
parents with secondary education were slightly higher than
those with no education and children from mothers aged 45-
49 years old had the highest vaccination coverage compared
to mothers of other age groups. Children from the middle
level class have 1.2 odds of having complete vaccination
status for their children as compared to those that are poor.
(OR: 1.285, 95% ClI: 1.173 — 1.408, p<0.001). The result is
also consists with previous study which reports that,
regional differences in vaccine coverage vary from 10% in
the state of Somali to over 80% in the state of Tigray and
Vaccination coverage of children was significantly higher in
urban areas than rural areas.!*®!

We can interpret the odds ratio of age group obtained in
[Table 4] using the reference category mother’s age group
45-49. The odds of children being vaccinated has decreased
by a factor of 0.193 for mothers in the age group 15-19
compared to those in the age group 45-49 controlling for
other variables in the model. Similarly, the odds of children
being vaccinated decreased by a factor of 0.378 for mothers
in the age group 20-24 compared to those in the age group
45-49 controlling other variables in the model. As we have
seen in the table the odds ratio for mothers’ age group from
25-29, 30-34, 35-39, and 40-45 are 0.529, 0.589, 0.672, and
0.823 respectively, which indicates that older mothers are
more likely to vaccinate their children as compared to those
who are younger. The result is consistent with the previous
study that reports children from mothers aged 45-49 years
old had the highest vaccination coverage compared to
mothers of other age groups.**! But according to earlier
study children of middle age mothers are more likely to be
fully immunized than children of youngest and oldest
mothers.[*8l

For the variable place of residence, the reference category is
rural, mothers living in urban area are 35.8% more likely to
vaccinate their children as compared to those living in the
rural area controlling for other variables in the model. This
may be because of greater access to modern facilities and
medical care as well as other social amenities in urban

areas. The study contradicts with previous study which
report that fully vaccinated coverage was higher in rural
than in urban areas, (80%) vs. (67.5%).['"1 Other study
which reports that, vaccination coverage of children was
significantly higher in urban areas than rural areas.™ The
result is also consistent with earlier study, being from a
rural area was significantly associated with not being fully
vaccinated. €]

In this study, mother’s education was an important
predictive factor for vaccination status of children, the
reference category is no education, the odds of having
vaccinated children is increased by a factor of 1.917 for
mothers with primary education compared to those with no
education controlling other variables in the model. Mothers
with secondary and higher level of education are 63.6%
more likely to vaccinate their child as compared to those
with no education level controlling other variables in the
model. This indicates that educated mothers are more likely
to vaccinate their children because of educated partners
have better health and nutrition knowledge and child rearing
practices than uneducated ones which both contribute to
improved child health. In the literature, there is strong
consistency in the relationship between mother’s education
and vaccination status of children. Mother education was
found to be a strong determinant factor for child
vaccination. The odds of having full immunization was
twice higher among children from parents with college
education compared to those with no education (OR: 2.116,
Cl: 1.109-4.036p=0.023). However, the odds of complete
immunization status among children from parents with
secondary education were slightly higher than those with no
education.! The study result also consistent with other
study that reports educated mothers were more likely to
have their children immunized than mothers who had no
education. Mothers with secondary and higher education
had a 2.4 times higher chance for full immunization.l]
Similarly a study done by the previous time found that
mothers who had primary, secondary and higher education
were more likely to fully immunize their children than those
with no education.[*6-281

For the fourth variable, region, taking the reference
category Dire Dawa, the odds of children being vaccinated
has increased by 88% among children living in Tigray
compared to those in Dire Dawa controlling for other
variables in the model. Similarly, the odds of being
vaccinated decreased by a factor of 0.113 for children
living in Afar compared to Dire Dawa controlling for other
variables in the model. Children living in Somali region are
14% less likely to be vaccinated as compared to those living
in Dire Dawa controlling other variables in the model. The
odds of being vaccinated decreased by a factor of 0.646,
0.305, 0.649, and 0.632 for children living in B.Gumuz,
Addis Ababa, SNN, and Harari respectively compared to
Dire Dawa controlling for other variables in the model. This
study showed that there is an observed regional discrepancy
with respect to vaccination status of children. As compared
to the reference region namely, Dire Dawa children in
Gambela, Oromiya, Somali and Affar regions are less likely
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to be vaccinated. On the other hand children who live in
Tigray region are more likely to be vaccinated than those in
Dire Dawa. The result is consistent with other study, a child
from the Somali region was only 0.005 times (95% CI
[0.002-0.016] as likely to be fully vaccinated as a child
from Addis Abeba.[*!

In our study, the religious affiliation of the parent was found
to be significantly associated with children vaccination
status, the reference category was Orthodox and the odds of
children being vaccinated is 0.423 times lower for Other
religion compared to Orthodox controlling for other
variables in the model. And for the second category the
odds of children being vaccinated is 0.78 times lower for
Muslim compared to Orthodox controlling for other
variables in the model. According to our findings, the
highest proportion of vaccination is performed among
Orthodox religion. It could be that religion has an immense
social, economic, and political significance in most
societies, and thus plays an important role in sanctioning or
promoting acceptance of or creating resistance to
vaccination. Similar studies have also shown that children
from Muslim parents have 0.3 (95% CI: 0.183 — 0.731,
p=0.004) odds of having complete vaccination status for
their children as compared to children from Christian
homes.[* But according to previous study Muslim religion
(OR=4.3), increased the risk of nonimmunization
significantly.[2%

In [Table 4] we can also interpret that poor parents are 69%
less likely to vaccinate their child as compared to the rich
one controlling other variables in the model. The odds of
children being vaccinated has decreased by a factor of 0.744
for middle income parents compared to rich parents
controlling for other variables in the model. According to
the findings of this study, mothers with low household
economic status (poor mothers) are less likely to vaccinate
their children as compared to those who are rich in
household economic status. This indicates that the
vaccination status of children increases as wealth index
increases. The finding is consistent with earlier study, study
hypothesized that a significant inclination was observed in
middle class families to get their children fully immunized
as compared to the lower class.[*¥1 Other study report that
children from the middle level class have 1.2 odds of having
complete vaccination status for their children as compared
to those that are poor is also consistent with our study.[*41 A
study in India also found that low socioeconomic status
(OR=10.8), increased the risk of non immunization children
significantly.? This finding is consistent with the results of
the previous study that monthly income as the only factor
associated with defaulting from immunization. 2!

For the variable frequency of listening radio, the reference
category is at least once a week, the odds of children being
vaccinated is 69.2% lower for parents that are not at all
listening to the radio compared to those listening at least
once a week controlling for other variables in the model.
The result confirmed that mothers who had no access to
uses of vaccination lessons through radio are less likely to
vaccinate their child as compared to those who did have

access.
Lastly [Table 4] shows us first order children are 53.9%
more likely to be vaccinated as compared to those who are
five and above order children controlling other variables in
the model. The odds of the second order children being
vaccinated has increased by a factor of 1.402 as compared
to those who are five and above order controlling other
variables in the model. Similarly, the odds of children being
vaccinated have increased by a factor of 1.304 for third
order children as compared to those who are five and above
order controlling other variables in the model. Lastly fourth
order children are 33.4% more likely to be vaccinated as
compared to those who are five and above order children
controlling other variables in the model. In the finding we
obtain that vaccination status of children was shown to
decrease with increase in birth order. This finding is
consistent with the results of other study, higher birth order
(OR=4.3) increased the risk of non immunization
significantly.2%]

Conclusion

Despite the progress that has been made in the country to
improve child health by immunizing eight vaccine
preventable diseases — tuberculosis, diphtheria, tetanus
(including neonatal tetanus through immunization of
mothers), pertussis, polio, measles, hepatitis B (HepB), and
homophiles influenza (Hib), child illness and mortality
remain high in Ethiopia. The study was intended to identify
the factors that affect vaccination status of under five year
children in Ethiopia based on EDHS 2011 data. Nine co-
variates were selected for the study and 8 uni-variable
binary logistic regression models were developed to assess
the relationship between child vaccination status and the
selected variables.

The study revealed that socio-economic and demographic
variables have significant effect on the vaccination status of
children in Ethiopia. The results of the log odds model show
that mothers’ age in 5-year groups, type of residence,
mothers’ education level, region, religion, frequency of
listening to radio, wealth index and birth order are the most
important factors of child vaccination status in Ethiopia.
Specifically the study revealed that higher vaccination
status of children is more likely for children from educated
mothers as compared to those from non-educated mothers.
Considering birth order, high birth order is negatively
associated with vaccination status of children. Children
from urban parents also have more chance to be vaccinated
than those from rural partners. Moreover, children from
Gambela, Oromiya, Somali and Affar regions are less likely
to be vaccinated as compared to Dire Dawa. Frequency of
listening to radio is positively associated with vaccination
status of children. The result also indicated that child from
poor mothers is less likely to get vaccination as compared to
rich mothers.

The health offices should work properly to raise the
awareness of parents for vaccination by designing proper
health education. Improve parents’ access to education in all
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areas to enhance the quality of care and attention they can
provide to their children. Programs like expanded program
on immunization (EPI) should be extended all districts of
Ethiopia. Policies and plans have to be put in place to
vaccinate all children in Ethiopia.
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