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Background: Universal age-specific immunization is one of the areas where preventive 
public health policy has become successful. Despite the increase in global immunization 
coverage, however, many children around the world, especially in developing countries, are 
still left unvaccinated. The study aimed at assessing the determinants of partial immunization 
among children 12–23 months of age in Yirga Cheffe, Gedeo, Ethiopia.
Methodology: A community-based unmatched case-control study design was conducted. 
Using a simple random sampling technique, 328 samples (164 cases and 164 controls) were 
selected. Index case was defined as a child aged 12 to 23 months who missed at least one 
dose of vaccine from the scheduled dose. The odds ratio (OR) and 95% confidence interval 
(CI) were used to calculate the association, and the level of significance was set at p 0.05.
The Result: The study showed that 40% of children were fully vaccinated, and the 
prevalence of those with partial vaccination was 46%. The likelihood of having incomplete 
vaccination was 45% higher in children whose mothers had no antenatal coverage (ANC) 
visit during pregnancy [OR=0.55, (95% CI; 0.297, 1.035)]. Lack of knowledge about the 
schedule of the vaccination has negatively affected the success of full vaccination (OR=2.3; 
95% CI=1.01, 5.56).
Conclusion: The study revealed that significant numbers of children are not fully vacci-
nated. Despite appreciable efforts by the Federal Ministry of Health to improve complete 
immunization coverage, there are still bottlenecks that need to be tackled in enhancing 
coverage. We recommend the expansion of ANC and providing education on vaccination 
schedule and importance to minimize the burden of partial vaccinations and its sequelae.
Keywords: partial immunization, 12–23 month children, Yirgacheffe

Introduction
Immunization obviates about 2 to 3 million deaths every year in all age groups from 
diphtheria, tetanus, pertussis, and measles globally. By expanding the universal 
vaccination coverage, yet more than one and a half million deaths might be 
circumvented.1–3

Nations are implementing immunization program and in most developing coun-
tries, children under five years old are immunized with the standard World Health 
Organization (WHO) recommended vaccines that protect against ten vaccine- 
preventable diseases like Tuberculosis, Diphtheria, Tetanus (including neonatal 
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tetanus through immunization of mothers), Pertussis 
(Whooping cough), Poliomyelitis, Measles, Liver disease 
due to hepatitis B virus, and Meningitis and Pneumonia 
associated with Haemophilus influenzae bacteria and Rota 
virus-associated gastro-enteritis. These strategies are avert-
ing more than two and half million child deaths yearly.2–5

Since the inception of the Expanded Program on 
Immunization in Ethiopia, 1980, the main poem was 
attaining 100% immunization coverage of all children 
under two years old by 1990. However, in 1986, the 
coverage target was reorganized to 75%, and the target 
age group was changed to under one year in accordance 
with the global immunization target considerations of the 
child exposure time to natural infection.5–8

Only 24% of children in the age of 12–23 months in 
Ethiopia have completed their vaccination as per the sche-
dule in 2011, which showed slight improvement than the 
previous report (19%) in 2005, yet below the Health Sector 
Development Program (HSDP) IV target, which was sup-
posed to be 66% and 90% national coverage and 80% in 
every district with all vaccines by 2020.4,9 The immuniza-
tion coverage had regional discrepancies, like up to 78.5% in 
Addis Ababa, 69.9% in South Ethiopia, a region of our study 
place, and 41.3% in the Afar region.2,4,7

In Ethiopia, strategies for increasing immunization 
coverage and defaulter tracing have been comprehensively 
studied and described in the literature. The coverage has 
negatively influenced by low access to immunization ser-
vices, inadequate awareness of mothers’ or immediate 
caregivers, and missed opportunities are major factors 
contributing to incomplete child immunization.4,6,10,11

Many health institutions attempt to improve immuniza-
tion coverage through strengthening Antenatal Coverage 
(ANC) and Postnatal Care (PNC) services, and promoting 
institutional delivery, enhancement on the benefits of vac-
cination, and reducing the incidences of missed 
opportunities.1,2,7,11

The studies conducted earlier were mostly parts of 
coverage evaluation surveys which might have a greater 
chance of recall bias. Conducting this study will minimize 
this research gap and draw attention to the factors that may 
be associated with incomplete childhood immunization 
and will generate data which will be applicable for avert-
ing the problems associated with incomplete immuniza-
tion, and enhancing the coverage. Hence, this study was 
aimed at identifying factors associated with partial immu-
nization among children 12–23 months of age in Yirga 
Cheffe, South Ethiopia.

Methodology
Study Area and Period
This study was carried out in Yirga Cheffe district which is 
situated about 130 Km to the Southern segment from the 
Capital city (Hawassa). Yirga Cheffe district is highly 
populous among six districts found in Gedeo Zone with 
the population size of 271,000. There are 31 Community 
Health Posts and 8 health centers in the district. There is 
one newly constructed primary hospital in Yirga 
Cheffe tow.

Study period was from December 1 to 31, 2017.

Study Design
A community-based unmatched case-control study was 
used.

Study Population
Our study populations were Children 12–23 months of age 
residing in Yirga Cheffe and who fulfill the inclusion criteria.

Sampling Units
The sampling units in our study were Households in 10 
randomly selected districts.

Study Units
Children 12–23 months of age who are not fully immu-
nized for age as per the national guideline (index cases), 
and who are fully immunized (reference cases) and 
mothers’/caretakers’ in the selected households.

Eligibility Criteria
Inclusion Criteria
Households with at least one alive child 12–23 months of 
age were eligible for the study. In case of two or more 
children, the youngest child by age will be selected and in 
case of twin both children will be included in the study. 
Children who never got vaccination will be also included 
in the study.

Exclusion Criteria
Children whose mother or immediate care taker was not 
present during the study were excluded from the study.

Sample Size Determination
The EPI INFOTM software version 3.04 was used for 
sample size determination.

Proportion of caretakers, 76% and 52% for index cases 
and reference cases, respectively (from the study 
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conducted by Mohammed H, and Atomsa A. in Oromia 
Regional State in 2010).12 5% significance level, power of 
80%, 95% confidence interval, 1:1 ratio of index case to 
reference cases, least extreme Odd Ratio (OR) to be 
detected was 2.0, and 10% non-response rate. The esti-
mated final sample size was 332 (166 index cases and 166 
reference cases).

Sampling Technique
9 rural and one Kebeles were randomly selected by simple 
random sampling after 10 Kebeles were stratified. Index 
Case and reference cases were determined after initially 
conducting census. Initially, census was conducted to 
determine index cases and reference cases. The calculated 
total sample size was shared to each Kebeles according to 
the sample size proportion.

Variables
Dependent Variable
Incomplete immunization among children 12–23 months 
of age.

Independent Variables
● Socio demographic characteristics of mothers/care-

takers and children
● Knowledge of mothers/immediate caretakers about 

immunization.
● ANC visit.
● PNC visit
● Reasons for not immunizing

Data Collection Instrument
The Ethiopia Demographic and Health Survey (EDHS 
2011) and other previous similar literature were used for 
the development of questionnaire with some modification.9

The tools had parts like socio-demographic variables, 
questions related to maternal and child health services, 
knowledge of the mothers about vaccination, immuniza-
tion status of children, reasons for defaulting and not 
immunizing the child.

Data Collection Procedure
The immunization card and mothers’/immediate caretakers 
verbal reactions were used for the data collection, and the 
mothers’/immediate caretakers were asked for the avail-
ability of child’s immunization card. Then accordingly, the 
data collectors proceed for the collection based on the 
sources. Priority was given for the review of immunization 

card first and then the mother if no information is avail-
able. Specifically, the dose number that has been given and 
vaccine administration route were sought from the card 
and other information from the mother.

Training of Data Collectors
Data were collected by 10 clinical nurses and data collec-
tion process was being supervised by 5 public health 
officers who were hired from Wonago Health Centre. 
The data collectors and supervisors were briefed for two 
days on the main aim of the study, important techniques on 
how to approach the study units and time management.

Data Quality Management
The questionnaire was pre-tested on 17 children who were 
not selected for the study prior to data collection, and 
minor amendments were made on the flow of the 
questionnaire.

Data Processing and Analysis
After being checked for discrepancies and completeness, 
data were processed to EPI-Info 11, and then transferred to 
SPSS version 24.0 for analysis. Associated factors were 
identified by binary logistic regression model, and vari-
ables having P values less than or equal to 0.25 was further 
analyzed in to multivariate logistic regression so that con-
founding effects could be controlled.

Bivariate and multivariate Logistic regression models 
were used to identify factors that affected partial vaccina-
tion. The strength of association was used to look for the 
strength of association at 95% confidence interval. We set 
the level of statistical significance at p < 0.05.

Operational Definition
The following operational definitions were used:

Index cases (Cases); children 12–23 months of age 
who are not fully immunized for age as per the national 
guideline.

Reference cases (Controls); Children 12–23 months of 
age who are fully immunized.

Defaulter
If the child missed at least one of the recommended 
vaccines, he/she was considered as defaulter.

Complete Immunization
Complete immunization will be considered if the child 
took all the recommended vaccines including BCG 
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(Bacillus Calmette–Guerin), OPV (Oral Polio Vaccine, 
Pentavalent), IPV (Inactivated polio vaccine), PCV 
(Pneumococcal Vaccine), Rota virus vaccine, and measles 
vaccine by the age of 12–23 months.

Knowledge of the Schedule of Vaccine
If mothers’/immediate care givers’ knows the schedule of 
at least two vaccine series were considered as 
knowledgeable.

Maternal knowledge towards the schedule of vaccina-
tion was assessed by asking the schedule of at least four 
vaccines series. A score of “1” was given if the mothers/ 
care takers respond the given questions correctly and “0” 
if not. The sum and the mean of each response was 
computed and dichotomized into good and poor knowl-
edge. If respondents scored below the mean, he/she was 
labeled as having poor knowledge and if the respondents 
scored above the mean, he/she was labeled as good 
knowledge.

Ethical Consideration
Before data collection, support letter was secured from Dilla 
University, Research, Dissemination and Community 
Services Directorate Office to be submitted to Yirga Cheffe 
district and town health office for consent. The Institutional 
Review Board of Dilla University College of Health Science 
had approved the consent process, and accordingly verbal 
consent was obtained from mothers/immediate caregivers 
prior to data collection. The names of the study participants 
were not included in the questionnaire for confidentiality.

Results
Socio-Demographic Characteristics of 
the Respondents
The analysis involved 328 children aged 12–23 months 
residing in the identified study area. The response rate of 
164 index cases and 164 reference cases was 98.8%.

Males made up 99 (60.4%) of the 164 child index 
cases, while females made up 75 (45.7%). Males consti-
tuted 56.1% of the reference cases. The mean and standard 
deviation were 9.72 months and 3.56, respectively. The 
majority of the children among the index cases and refer-
ence cases lie in the age group of 12–23 months, where 
they accounted for 88.4% and 76.2%, respectively. In both 
the index case and reference cases groups, 54% of mothers 
or caregivers were between the ages of 15 and 24. The 
most important Sociodemographic variables for most 

mothers in the study unit were Gedio ethnicity, Protestant 
religion, and living in a rural area.

Mothers of index cases and reference cases who had 
attended primary school education were 37.2% and 25%, 
respectively, and 48.2% of mothers of index cases and 
53.1% of reference cases children have no education at all, 
but secondary and higher educational status of mothers of 
both groups accounted below 15%. In both index cases and 
reference cases, the primary caregivers were housewives 
(56%), but government employees accounted for only 7.3% 
of index cases and 6.1% of reference cases. The median 
monthly family income of index cases and reference cases 
was 400 Ethiopian Birr (ETB) (16 United States Dollar 
(USD) and 450 (18 USD)), respectively, Table S1.

Mothers’ index cases having only a single child within the 
family members were 15.2%, which accounted for 14% for 
reference cases and 2 to 4 children alive within the family 
members for index cases and reference cases were 66.5% and 
59.8%, respectively, but five or more alive children within the 
family members presented for index cases were 18.3% and 
26.2% for reference cases. Concerning the birth order of 
a child, being born first was 16.5% for index cases and 
54.3% for reference cases and being second to fourth in the 
family was 56.1% for index cases and 31.7% for reference 
cases, but being fifth and above in the family accounted for 
27.4% of index cases and 14% of reference cases. Mothers or 
immediate caregivers with five or fewer children accounted for 
31.7% of index case children, 61.6% of reference cases chil-
dren, but five or more family members accounted for 68.3% of 
index case children and 238.4% of reference cases children.

Maternal and Child Health Services 
Utilization and Related Factors
Of the immediate caretakers who vaccinated their children, 
15.9% of index cases and 92% of reference cases mothers 
did not postpone the vaccination schedule. The majority of 
reasons (70.3%) for postponed vaccination schedule men-
tioned by mothers/immediate caretakers of children were 
missing date of appointment but maternal or child illness 
and social engagement of mothers/immediate caretakers 
were reasons mentioned by 26.8% partially vaccinated 
and 69.2% of fully vaccinated children. The immediate 
caretakers of the index case children (43.6%) and refer-
ence case children (56.4%) had attended the ANC follow 
up during their pregnancy, but 64% of the reference cases 
immediate caretakers reported a post-natal care (PNC) 
visit during their last pregnancy (Table 1).
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Knowledge of Mother’s or Immediate 
Caretakers About Immunization and 
Related Factors
From the total mothers/immediate caretakers interviewed, 
62.2% of mothers of index cases and 82.3% of reference 
cases children know about immunization. Among those 
mothers who were knowledgeable about immunization, 
the vast majority of mothers of children (91.6%) knew 
the measles vaccine, but 61.9% and 58.3% of reference 
cases mothers knew the BCG and the Polio vaccines, 
respectively. Only 39.7% of mothers in the index case 
and reference cases knew about immunization, while 
60.3% of mothers in the reference cases knew the schedule 
for at least two types of vaccines (BCG and measles).

Almost 60% of mothers with index case children and 
42.4% of mothers with reference cases children are aware 
of at least two new vaccines (Rota Virus Vaccines and 
PCV). The proportion of reference cases mothers who 
knew newly added vaccines, Rota Virus Vaccine (72%) 
and PCV (75.8%) was almost the same but only 36% 
mothers of index case children and 64% of reference 
cases children were aware of vaccines for the prevention 
of hepatitis virus. The newly inactivated poliomyelitis 
vaccine (IPV) was unfamiliar to all of the immediate 
caregivers.

Among the mothers/immediate caretakers of index 
cases, children (26%) and reference cases (74%) knew 
the benefit of immunization, and 60.5% believed in its 
usefulness for the prevention of infectious diseases. 
Health professionals were the most common source of 
information about the vaccine’s benefits for mothers of 
index cases (38.5%) and the reference cases (59.5%) 
(Table S2).

Factors Related to Immunization Service 
Delivery
Apart from vaccination, caregivers can take their children to 
the health facility for other reasons, such as medical illness 
remedies, which were observed in this study in 39.6% and 
60.4% of the index case and reference cases, respectively. This 
was one of the good opportunities which can be effectively 
used by healthcare professionals to assess the immunization 
status of the children and intervene accordingly (Table 2).

Immunization Status of Children
About 40% of the children had taken all the recommended 
immunizations, but 46% of the children were partially 
immunized. Besides, in our survey, 14% of children were 
left unvaccinated. Inconvenient vaccination times and 
a lack of awareness about the importance of vaccination 
were cited as reasons for incomplete vaccination by nearly 
half of those polled, but only 17.3% of mothers/immediate 
caregivers cited a lack of vaccine supplies on the date of 
appointment and a lack of personnel at the health facility 
as reasons for incomplete vaccination.

Predictors of Childhood Immunization 
Status
Factors like maternal age, educational status of mothers, 
household monthly income, and family size significantly 
influenced the default to complete vaccination at a p – 
value of ≤ 0.25 in the bivariate analysis. Whereas maternal 
age, educational status of mothers, household monthly 
income, family size, maternal ANC visit, and knowledge 
of the schedule of vaccine statistically affected the default 
to full vaccination in multivariable analysis at a p-value of 
≤ 0.05 (Table 3).

Table 1 Bivariate Analysis of Maternal and Child Health Services Utilization and Related Factors in Yirga Cheffe District, South 
Ethiopia, August 2017

Variables Category Index Cases No (%) Reference Cases No (%) COR(95% CI) p-value

Postponed vaccination schedule Yes 138(84.1%) 13(8%) 1
No 26(15.9%) 151(92%) 0.84(0.45, 1.43) 0.51

Ever ANC visit Yes 78(43.6%) 101(56.4%) 1
No 80(62%) 49(38%) 0.55(0.297,1.035) 0.064

Current PNC visit Yes 16(34%) 31(64%) 1
No 12(66.7%) 6(33.3%) 1.0(0.4, 2.28) 0.9

Knowledge on the benefit of vaccine Yes 13(26.0%) 37(74.0%) 1
No 9(47.6%) 8(52.4%) 0.85(0.35, 2.06) 0.71

Abbreviation: COR, crude odds ratio.
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Independent Predictors of Incomplete 
Immunization
After adjusting for other variables, maternal age, educa-
tional status of mothers, household monthly income, and 
family size maintained their statistical significance.

The odds of incomplete vaccination among younger 
mothers were 0.308 as compared to older mothers with 
the default rate of 69% (OR=0.308; 95% CI=0.13, 0.75). 
The study also depicted that higher literacy was one of 
the tools where vaccination performance had been 

Table 2 Immunization Service Delivery of Respondents in Yirga Cheffe District, South Ethiopia, August 2017

Variables Category Index Cases (No) Reference Cases 
(No)

Took their children to health facilities for reasons other than 

immunization.

Yes 64(39%) 99(60.4%)

No 100(61%) 65(39.6%)

Reason for taking their children to health institution To seek help for some kind of 

illness

148(90%) 123(75%)

For growth monitoring and 
follow-up

16(10%) 41(25%)

Advice given about the importance of vaccination during health 
institution visit

Yes 114(69.5%) 138(84%)

No 50(30.5%) 26(16%)

Evidence of vaccination Vaccination card 22(31.4%) 48(68.6%)

History 142(55%) 116(45%)

Table 3 Bivariate Analysis of Socio-Demographic Characteristics of the Respondents Related to Incomplete Child Immunization in 
Yirga Cheffe District, South Ethiopiaz, August 2017

Variables Category Index Cases No (%) Reference Cases No (%) COR (95% CI) p-value

Gender Male 99(60.4%) 92(56.1%) 1
Female 65(39.6%) 72(43.9%) 0.98(0.625, 1.539) 0.932

Maternal age in a year 15–24 89(54.3%) 85(51.8%) 4.62(1.903, 11.235) 0.01
25–34 71(43.3%) 58(35.4%) 2.70(1.85, 6.149) 0.05

≥35 4(2.4%) 21(12.8%) 1

Residence Urban 151(92.1%) 135(82.3%) 1
Rural 13(7.9%) 29(17.7%) 0.724(0.377, 1.39) 0.332

Mother’s educational status No education 79(48.2%) 87(53.1%) 1
Primary 61(37.2%) 41(25.0%) 1.77(0.74, 4.21) 0.20
Secondary 15(9.1%) 22(13.4%) 1.65(0.69, 3.97) 0.25

Higher 9(5.5%) 14(8.5%) 1.36(0.47, 3.90) 0.57

House hold monthly income in ETB ≤500 128(78.1%) 114(69.5%) 1
501–1000 29(17.7%) 41(25%) 1.75(1.03, 2.99) 0.04
≥1000 7(4.2%) 9(5.5%) 0.88(0.43, 1.54) 0.68

Alive children within the family 1 25(15.2%) 23(14%) 1
2–4 109(66.5%) 98(59.8%) 2.70(1.58, 4.63) 0.15

≥ 5 30(18.3%) 43(26.2%) 2.26(1.10, 4.54) 0.17

Birth order of the child 1st 27(16.5%) 89(54.3%) 1

2nd - 4th 92(56.1%) 52(31.7%) 1.29 (0.83, 2.14) 0.25

≥ 5th 45(27.4%) 23(14%) 1.01 (0.67, 1.62) 0.79
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improved, like children of care takers who had second-
ary education [OR=0.45, (95% CI: 0.13, 1.52)] and 
higher [OR=0.42, (95% CI: 0.20, 1.19)] by literacy 
level were 55% and 58% lower default rate to complete 
immunization, respectively, as equated to children of 
care takers who had any formal education. Monthly 
family income had a direct association with the comple-
teness of vaccination, with an 83% lower default rate in 
the monthly income of 500–1000 as compared to less 
than 500 ETB, [OR=0.17 (95% CI; 0 0/05, 0.68)]. The 
status of full immunization has been greatly affected by 
the number of family sizes, and accordingly, having five 
or more family members was supposed to have a double 
default rate as compared to those who had less than five 
family members. [OR = 2.17 (95% CI [1.26, 3.79])]. 
The likelihood of having incomplete vaccination was 
45% higher in children whose mothers had no ANC 
visit during pregnancy [OR=0.55, (95% CI; 0.297, 
1.035)].

Lack of knowledge about the schedule of the vaccina-
tion has negatively affected the success of full vaccination 
(OR=2.3; 95% CI=1.01, 5.56) (Table 4).

Discussion
Despite having access to vaccination services every month 
at the outreach and on a daily basis at the facilities, 
approximately 46% of the children were not fully vacci-
nated. Our study revealed a greater proportion of the 
dropout rate than the study done in Kenya (22.6%).13 

But, it was close to the study done in the Wonago district 
(42%).6 The result was also greater than that of the 
national EPI cluster survey result (35.6%)5 and invariably 
nearer to the Ethiopian DHS 2016 survey result, 45%.4 

According to the earlier report in 2011 Ethiopian DHS, 
only 24% of children ages 12–23 months were fully 
vaccinated.9 This shows there is an improvement in vacci-
nation coverage from year to year, below the target 
though. The discrepancies among the aforementioned stu-
dies are probably due to selection bias, sample size 

Table 4 Multivariate Analysis of Determinants of Incomplete Childhood Immunization Status in Yirga Cheffe District, South Ethiopia, 
August 2017

Variables Category AOR (95% CI) P-value

Maternal age in a year 15–24 1
25–34 0.308(0.13, 0.75) 0.01
≥35 0.12(0.40, 0.35) 0.13

Mother’s educational status No education 1
Primary 0.25(0.08, 0.34) 0.22

Secondary 0.45(0.13, 1.52) 0.07
Higher 0.42(0.20, 1.19) 0.07

House hold monthly income in ETB ≤500 1
501–1000 0.17(0.05, 0.68) 0.04

≥1000 0.55(0.32, 0.96) 0.08

Birth order of the child 1st 1
2nd - 4th 0.76 (0.33, 1.81) 0.31
≥ 5th 1.19 (0.49, 2.87) 0.26

Family size <5 1
≥5 2.17(1.26, 3.79) 0.05*

Ever ANC visit Yes 1
No 1.22(0.48, 3.12) 0.25

Know BCG Yes 1
No 1.83(0.68, 4.68) 0.22

Knowledge on schedule of vaccine Good (≥45) 1

Poor (<45) 2.3(1.01, 5.56) 0.046

Abbreviation: AOR, adjusted odds ratio.
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differences, time of studies done, and socioeconomic 
factors.6,8,10,13,14

Index Case children had a 76% of BCG vaccination 
rate, which was lower than that of the study carried out 
in Arbegona (90%) and higher than the Ethiopian DHS 
2016 survey (69%), but nearly comparable with the 
study undertaken in Wonago (73.5%).2,4,6 The measles 
vaccination rate, 22.6%, was found to be higher than 
the result of research done in Arbegona (10%) and 
Wonago (17%) but less than half of the survey done 
by Ethiopian DHS (54%).2,4,6 This might be because of 
the Sociodemographic differences among the study 
areas.6,15–17

Of the strong predictors of incomplete immunizations, 
the child’s age was one. In the present study, the majority 
of reference cases children age between 10 and 12 months 
were fully immunized when compared to older children in 
comparison to other studies which was comparable with 
a study done in East Gojjam Zone.11 The trend that 
younger child getting more attention than the older one 
might justify this. It could also be because of the current 
attention given by the Government in immunization 
coverage.2,4,8,18,19

Families’ traditional male child preferences may result 
in more male children being vaccinated than their female 
counterparts. Presumably, traditional society had the habit 
of keeping females at home rather than taking them to 
a health facility.6,11–13,17,19

When compared to elderly caregivers, younger mothers 
have a higher default rate for their children. Our study 
showed that the age of the caretakers significantly affects 
health service utilization, ie, the older the mother, the 
better the utilization of vaccination services. The findings 
are consistent with case-control study conducted by 
Nigussie in Arbegona district.2 The reason could be that 
the elderly/mothers are more aware of the importance of 
healthcare services and may pay close attention to their 
children’s immunization status. It could also be because of 
job-related factors. That is, young mothers are busy earn-
ing money.1,4,6,11,12

The mother’s level of literacy influences the child’s 
immunization status, and the more they educate, the 
more likely children are to be vaccinated, even though 
the chances of incomplete immunization were higher in 
those educated to secondary and above, 55% and 58%, 
respectively, compared to children born to caretakers who 
had no education. This result is less than the findings from 

Ethiopian DHS 2016 survey results, which is about 31% of 
children whose mothers/immediate caretakers have no for-
mal education complete the recommended vaccination ser-
ies compared with more than (72%) of index cases with 
the caretakers being educated to more than the secondary 
level of education.4 This may be due to the influence of 
maternal education which helps to increase awareness on 
the utilization of vaccination services.3,11,17–19

Maternal occupation was not statistically associated 
with full immunization status in our survey, but this is in 
contrast to a study from Thailand15 and Yirgalem town8 

which found that being a professional government 
employee for mothers was a significant predictor of child-
hood immunization status. This might be due to the fact 
that the majority of the respondents in our survey were 
housewife. Household monthly income is related to the 
status of complete childhood vaccination, as found in the 
Wonago study.6 In this study, there is no significant rela-
tionship between parity, birth order, and immunization 
status of the children. Mothers with five or more children, 
on the other hand, have a higher chance of having fewer 
children than mothers with fewer than five children. This 
could be due to being preoccupied with caring for a large 
number of children, as well as the state of the 
economy.3,4,10,13,15,19

Like the research done in the East Gojjam zone,11 low 
parity was associated with a greater chance of being com-
pletely vaccinated, which revealed that children of mothers 
with lower parity were more likely to be fully immunized. 
This finding could be correlated to a study carried out in 
Southwestern Ethiopia19 that revealed children from 
families with more than one under-five child were less 
likely to be completely immunized. This is probably 
because of self-caring in older children and also being in 
the nursery at an older age will give more freedom for the 
mother to care for her younger child comfortably.2,11,17–19

Children whose mothers attended antenatal clinics had 
a lower risk of not being fully immunized. As observed in 
the study, the ANC has positively affected the complete-
ness of childhood vaccinations, like a study done in the 
East Gojjam Zone.11 The more you talk to a doctor, the 
more you’ll learn about the benefits of full vaccinations. 
Because PNC is not widely used, it will have no effect on 
the status of full vaccinations, such as the ANC. Still, PNC 
is one of the opportunities to discuss with the caregiver the 
importance of full vaccination.2,4,6,7,11,14,17,19

This study revealed that, the more the mother is knowl-
edgeable about the vaccination schedule, the more likely 
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her child will be fully vaccinated (p-value < 0.046). This is 
consistent with a study conducted in the Wonago district6 

which found that children of mothers who remembered the 
vaccination schedule were three times more likely to be 
vaccinated than children whose mothers did not remember 
the due date of vaccination [OR = 3 (95% CI: 1.4, 6.3)]. 
This highlights the importance of providing health educa-
tion to mothers/care givers whenever possible, particularly 
during the ANC follow up. It also involves assigning us 
duty to look for better methods of reminding them of the 
vaccination schedule.

Limitations
We tried to find vaccination data from vaccination cards, but 
not all women had vaccination cards for their children. 
Mothers’/immediate care-takers’ recall bias may affect 
their children’s immunization status, as well as over- 
reporting of vaccine doses due to complacency, without the 
ability to check the information. As such, we did not rely on 
mothers’ verbal reports, which are subject to recall bias, and 
the cases and controls were misclassified. The other point is, 
this study did not explore the factors associated with a high 
dropout rate between initial and subsequent doses of routine 
vaccinations. We, hence, recommend the findings in this 
paperwork should carefully be interpreted.

Conclusion
The study revealed that incomplete vaccination is still in 
excess of the tolerable level. The reasons given by mothers 
for the vaccination schedule being postponed/omitted 
include a missed appointment date, maternal social engage-
ment, and maternal/child illness. As a result, intensive health 
education and work on the identified core problems are 
required to improve complete immunization coverage. We 
especially recommend the expansion of ANC, and providing 
education on vaccination schedule and importance to mini-
mize the burden of partial vaccinations and its sequelae.
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