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Background: Every year, immunization prevents about 4-5 million child fatalities from
vaccine preventable morbidities. Conversely, in Ethiopia, achieving full coverage of vaccina-
tion has continued to be challenging. Socio-demographic, caregivers and child related factors
determine vaccination coverage. Therefore, this study aimed to find out recent coverage,
trends in coverage, and its predictors in eastern Ethiopia.

Methods: A population-based longitudinal study design was conducted among 14,246 children
aged 12-24 months from 2017 to 2021 in Kersa Health and Demographic Surveillance System
site (KHDSS). The data were collected from caregivers of the child by face to face interview.
Multinomial logistic regressions were used to identify predictors of vaccination. The association
between vaccination coverage and its predictors was presented by adjusted odds ratio with 95%
confidence interval. A p-value of <0.05 was used to establish statistical significance.

Results: From the 14,198 included children, only 39% of children were fully vaccinated,
with highest proportion in 2020 (45%) and lowest proportion in 2019 (32%). In comparison
to fully vaccinated, being partially vaccinated was positively associated with older maternal
age, rural residence, unemployment, rich wealth index, no antenatal care, facility delivery,
and birth order whereas negatively associated with semi-urban residence. In compared to
fully vaccinated, being not vaccinated was positively associated with older maternal age,
rural residence, maternal education, unemployment, and no antenatal care whereas nega-
tively associated with semi-urban residence, poor wealth index, multipara, grand multipara,
and facility delivery.

Conclusion: Less than two-fifths of children aged 12 to 24 months were fully vaccinated.
Socio-demographic factors and maternity care utilization were found to be predictors of
vaccination coverage. Therefore, strategies that emphasize women’s empowerment in terms
of education, economy, and employment status, and enhancing maternal healthcare utiliza-
tion may improve vaccination coverage.
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Introduction

Immunization is a cost-effective public health program in reducing burden of
under-five child morbidity and mortality attributed to vaccine preventable diseases:
measles, diphtheria, influenza, tetanus, and pertussis.' The launching of Expanded
Program of Immunization (EPI) in 1974 which targeted strengthening of routine
immunization coverage,”” has resulted in significant reduction of vaccine preven-

table causes of child death across the globe.*>
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Every year, immunization averts an estimate of 4—5 million
under five child deaths."® Nevertheless, in 2020 19.7 million
infants did not receive basic vaccines across the world;
sixty percent of them were from 10 developing countries.®’
Survey from 2010 to 2016 conducted in sub-Saharan countries
indicated the average of full vaccination coverage in under-
five children was 58.9%; which ranges from 24.2% in Nigeria
to 81.3% in Burkina Faso.®

In a 2019 analysis, the pooled full vaccination cover-
age among children of 12-23 months age was 47% in
Ethiopia. The complete vaccination coverage varies across
administrative regions ranging from 21% in the Afar
regional state to 89% in Amhara regional state.” Since
2019 Ethiopia is providing 10 antigens targeting major
causes of morbidity and mortality during childhood."”

Despite promising improvements in child vaccination
coverage in Ethiopia since 2011,'"*'* due to its large size
population, the country still has a large number of unvac-
cinated children and there are huge variations in immuni-
zation coverage across regions.'> The Ethiopian
Demographic Health Survey (EDHS) 2016 report showed
that nearly two out of five children aged 12-23 months
(39%) received all basic vaccinations at some time, and
22% were vaccinated by the appropriate age.'?

Improving vaccination coverage has been challenged due
to factors such as quality of services, local and regional

13,14

inequalities, competing health priorities, inadequate

monitoring and evaluation, resource limitations, and socio-

13716 gocio-demographic  factors,'”

behavioral variables.
maternal health services utilizations during antenatal, deliv-
ery and postnatal period,'® were found to be predictors for
child vaccination.'® Poor perception toward vaccination and
lack of awareness were deterring caregivers from seeking
vaccination for their children.?*'

Universal immunization coverage is among health
related targets of sustainable development goals (SDGs)
by 2030.” In addition to sharing the SDGs, Ethiopia has set
a national five year health sector transformation plan to
increase the full vaccination coverage to 95% by 2020.%

Tracking the progress of vaccination, and identifying
the hurdles that deter child from taking vaccine is crucial
to plan and reorient tailored strategies. However, the evi-
dences generated from health management information
systems (HMIS)**** and/or cross sectional surveys,'>**
do not reflect the true features of vaccination coverage.
Thus, this study aimed at finding out recent vaccination
coverage, trends and its predictors among children pro-

spectively followed in Kersa HDSS, Eastern Ethiopia.

Methods
Study Setting and Period

We enrolled 12 to 24 month old children from Kersa
Health Demographic Surveillance System (HDSS) field
site of Eastern Ethiopia from January 1, 2017 to
April 29, 2021. Kersa HDSS was established in 2007,
initial census included 12 kebeles (small administrative
unit in Ethiopia) of Kersa district.>> HDSS field site was
extended to Harari region (Harar town) in 2012 and oper-
ates among 6 kebeles. The HDSS continuously collects
data related to socio-demography, health and observes
demographic changes in the designated population.
Currently, the HDSS includes 41,056 households and
a total population of 197,268 in 36 kebeles (24 kebeles
from Kersa districts, and 12 kebeles from Harar town).*

Study Design and Population
Kersa HDSS employs an open dynamic cohort design
which longitudinally follows individuals living within
a specific geographic area. The main variables include
migration, membership/relation to the head of household,
birth, death, pregnancy observation and birth outcome
were collected regularly and updated every six months.
Among the other add-on variables, vaccination variables
updated every year on the first round of data collection
period. Children whose age was 12 to 24 months (12 and
24 months are inclusive lower and upper bounds) were
extracted from Kersa HDSS database system during
June 1-20, 2021. The extracted information contains
child name, household name, household ID, individual
ID, and residents Kebele. Data collectors interviewed the
care takers/mother of the child about their immunization
status each year at the first round data collection period.
This study included a total of 14,246 children aged 12—
24 months old who were assessed from January 1, 2017
through April 29, 2021. We included all the households in
the surveillance site which had eligible children.

Data Collection Procedure

Data collection was conducted by trained HDSS staff
through face to face interviews using Open Data Kit
(ODK) application. Trained supervisors supervised data
collection in the field and checked data quality before it
was sent to the database system. Information about vac-
cination status was collected by using the questionnaire
and immunization cards were verified physically to vali-
date information and confirm the appropriate date of
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vaccination. Where immunization card was not available,
verification was done by examining BCG scar and inter-
viewing the respondent during the home visit for every
child. The data manager approved the quality of data and
migrated data from temporary storage (ODK aggregate)
to the final storage Openhds database system. Data from
January 1, 2017 through April 29, 2021 were extracted.
The data extraction was conducted during June 1-20,
2021.

Variables and Measurements

The Outcome Variable

Vaccination status, categorized as “not vaccinated”, “par-
tially vaccinated” and “fully vaccinated”, as defined below
in the operational definitions.

Predictor Variables

Socio-demographic variables: residence, maternal educa-
tional level, occupation, and wealth index. Obstetrics fac-
tors like age at first child birth, parity, place of delivery,
antenatal care, and birth attendant. Neonatal factors: birth
order and child sex were considered as predictors of child
vaccination.

Operational Definition

Vaccination Status

The child who received all antigen (BCG, four dose of
OPV (0-3), Pentavalent (1-3), PCV (1-3), Rota virus
vaccine (2 doses) and measles vaccine (one dose) and
the recommended dose categorized as “fully vaccinated”,
if the child received at least one antigen they were cate-
gorized as “partially vaccinated”, and if they did not
receive a single antigen they were categorized as “not
vaccinated”.

Vaccination Coverage

The proportion of the eligible children (12-24 months in
this
According to Ethiopian EPI guideline, BCG vaccine,
four doses of OPV (0-3), Pentavalent (1-3), PCV (1-3),
two doses of Rota virus vaccine and one dose of measles

case) who received recommended vaccines.

vaccines are recommended, and the last vaccine dose
(measles vaccine) is expected to be given at nine months
after birth.

Vaccination Dropout Rate

In this study it is the rate difference between the first and
the last dose or the rate difference between the initial
vaccine and the last vaccine.

Maternal Educational Level

Maternal educational level was categorized as “literate” if
attended any formal school; if not enrolled in any formal
education but can read and write or read, was labeled as
“can read and/or write”; if neither able to read nor write
was labeled as “neither read nor write”.

Place of Residence

Individuals living in Harar City were labeled as “urban”,
those living in the small town in Kersa were labeled as
“semi urban” and those living in Kersa rural area were
labeled as “rural”.

Wealth Index

Households were given scores based on the number and
kinds of consumer goods they own, these scores are
derived using principal component analysis. Wealth index
are compiled by assigning the household score to each
usual household member, ranking each person in the
household population by her or his score and grouped
individuals into three quartiles (poor, middle, and rich).

Data Management and Statistical Analysis
STATA version 16.0 software was used for data analysis.
Data were cleaned, coded, and recoded before analysis.
Vaccination coverage was computed for overall vaccina-
tion and each vaccine type defined by WHO.?’ Percentage
of vaccination coverage is number of children who
received the vaccination divided by total number of 12 to
24 months children and multiplied by 100.

Descriptive analysis was presented with proportion,
mean, standard deviation, median and interquartile range.
The trends over years for vaccination coverage was done
and presented with line graph. The statistical test for the
significance of changes seen over years are presented with
z and p<0.05. Multinomial logistic regression was used to
find out predictors of vaccination coverage. The outcome
variable was categorized in to “fully vaccinated”, “par-
tially vaccinated”, and “not vaccinated”. In multinomial
logistic regression fully vaccinated was considered as the
base. Before fitting the model, chi-square assumption was
checked. For each predictor variables bi-variable multi-
nomial logistic model was fitted. In bi-variable analysis
predictors with a p-value less than 0.2 were included in
multivariable model. Finally, multinomial logistics regres-
sion model was fitted for level of vaccination (not vacci-
nated, partially vaccinated and fully vaccinated) with
in Dbi-variables model. The

covariates  significant
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association between outcome and predictors was presented
by adjusted odds ratios (AORs) with 95% confidence
interval. Moreover, after fitting the model goodness of
the final model was checked by using the Hosmer-
Lemeshow test. The Hosmer-Lemeshow statistic indicates
a good fit at p-value of 0.05 or greater.

Ethical Clearance

The HDSS obtained ethical approval from national ethical
review committee and Haramaya University College of
health and medical science, institutional health research
ethical review committee (IHRERC). After explaining the
purpose and voluntary nature of the study, written consent
was obtained from each participant. For participants who
cannot read and write, the data collectors were read the
consent and obtain the fingerprint sign. Confidentiality of
information obtained from the study participants was
assured throughout the study. Personal identifiers were
removed from the data. We confirm that this study com-
plies with the Declaration of Helsinki.

Results
Socio-Demographic Characteristics of

the Study Participants

From the total 14,246 children of 12 to 24 months age,
14,198 children were included in the analysis. Forty eight
records were excluded from further analysis because of
incompletely filled survey forms. Thirteen percent of the
participants were from Harar town, and 47% were females.
The median (IQR) age of mothers was 28.8 (10.4) years
and the median (IQR) age at first birth was 19 (2) years.
From the total caregivers, 5963 (42%) had history of
antenatal care for their included child and 38% children
were delivered at health facilities (Table 1).

Vaccination Coverage

From a total of 14,198 children for whom vaccination
cards, BCG scar or verbal vaccination history was
assessed, 25.8% had not received any vaccine at all. The
lowest vaccine coverage was recorded for measles (64.9%)
while the highest coverage was for both OPV1 and Pental
(71.8%). The full and partial vaccination coverage was
39% and 35.2%, respectively. The highest full coverage
was recorded in 2021 (44.6%) and the lowest coverage
was recorded in 2019 (32%). On the other hand, the partial
vaccination coverage was highest in 2019 (42%); highest

proportion of children were not vaccinated in 2020
(39.6%) (Table 2).

The trend of full vaccination coverage showed incre-
ment from 2017 to 2021 (z =3.7, p-value < 0.001) as that
of partial vaccination drops (Figure 1A). Trend of full
vaccination for each vaccine type also increased over
time, with sharp increase of Rota vaccine coverage from
87% to 92%. The trend of measles vaccination was fluc-
tuating; as decreased in 2018 and 2020 and increased to
peak of 71% in 2021 (Figure 1B).

Vaccine Dropout Rate

The dropout rates for specific vaccines ranged from 7.5%
for OPV and 33.9% for Rota vaccine. Vaccine dropout was
higher among women with multiple births (49.4%) than
primiparas (18.9%). Vaccine dropout was also higher
among children from rural (80.5%) than children from
urban (17.1%) and semi-urban (2.3%). Similarly, children
from women who cannot read and write (61%) have
higher dropout than children from literate women
(37.5%). Comparing the perinatal services, women who
have antenatal care (44.6% for ANC Vs 55.4% for no
ANC) and delivered at health institution (41.4% for insti-
tution vs 58.6% for home) have about 11% and 17% lower

dropout respectively.

Predictors of Vaccination Status

Compared to fully vaccinated, being partially vaccinated
and not vaccinated was significantly associated with
maternal age, residence, maternal educational level and
occupation, wealth index, antenatal care, institutional
delivery, birth order and parity.

Current age of mother related to the increased odds of
being partially vaccinated and not vaccinated. Compared
to child from younger mother, being from caregivers
whose age was 18-25 yrs. (AOR: 1.44; 95% CI: 1.11,
1.85), 25-33 yrs. (AOR: 1.60; 95% CI: 1.21, 2.12), and
3442 yrs. (AOR: 1.65; 95% CI: 1.21, 2.25) increases the
odds of partially vaccinated by 44%, 60%, and 65%
respectively. Similarly, being from caregivers whose age
was 25-33 yrs. (AOR:1.50; 95% CI: 1.12, 2.00), 34-42
yrs. (AOR:1.75; 95% CI: 1.27, 2.41) and 43-52 yrs.
(AOR:2.04; 95% CI: 1.35, 3.07) increases the odds of
not vaccinated by 1.5, 1.75, and 2 times respectively;
compared to 15-18 yrs. old mother.

Compared to urban children, the chance of partially
immunized among rural children was increased by 39%
(AOR: 1.39; 95% CI: 1.15, 1.67). The odds of totally
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Table | Socio-Demographic Characteristics of the Caregivers and Children in Kersa HDSS from 2017 to 2021 (n=14,198)

Characteristics Frequency Percentage %Not Vaccinated %Partially Vaccinated %Fully Vaccinated
Child’s Sex

Female 6732 47.42 474 26.2 348

Male 7466 52.58 52.6 25.5 35.6
Mother’s current age

<18 years 633 4.46 4.5 26.1 328

18-25 years 3855 27.15 27.2 24.6 35.9

25-33 years 5566 39.2 39.2 242 35.9

3442 years 3633 25.59 25.6 28.6 344

43-52 years 501 3.60 3.6 349 311
Age at first birth

Less_20 years 9123 64.38 64.4 26.9 36.0

20 and above years 5047 35.62 35.6 23.9 338
Residence

Urban 1902 13.35 13.4 0.2 454

Semi-urban 747 5.24 5.2 19.4 15.4

Rural 11,597 8l1.41 8l.4 304 348
Religion

Muslim 13,118 92.39 924 27.9 345

Christian 1076 7.58 7.6 1.6 443

Traditional believers 4 0.03 0.0 0.0 25.0
Ethnicity

Oromo 12,894 90.83 90.8 28.3 34.1

Amhara 808 5.69 5.7 2.1 41.0

Others™ 496 3.49 35 0.2 54.4
Education

Neither read nor write 8901 62.69 62.7 30.9 342

Read and/or write 226 1.59 1.6 22.6 33.6

Literate 5071 35.72 35.7 17.0 37.0
Occupation

House wife 11,538 81.26 81.3 27.7 345

Daily laborer 1612 11.35 1.4 16.7 35.9

Merchant 395 2.78 2.8 6.6 415

Unemployed 372 2.62 2.6 24.5 388

Paid employer 28I 1.98 2.0 1.9 36.6
Wealth index

Poor 4231 34.92 349 316 339

Medium 4215 34.79 348 319 332

Rich 3671 303 30.3 25.2 34.0

Note: *Ethnicity including Somali, Tigray, Gurage, Harari, and Silte.

not immunized for rural children also increased by more
than five times (AOR: 5.72; 95% CI. 4.82, 7.63).
Contrary to the rural, being from semi-urban decreases
the chance of partially vaccinated (AOR: 0.26; 95% CI:
0.20, 0.34) and totally not vaccinated (AOR: 0.47; 95%
CI: 0.36, 0.62).

Being born to uneducated mother increased the odds of not
vaccinated by 20% (AOR: 1.20; 95CI: 1.06, 1.37) compared to
children born to educated caregivers. On the other hand,
mother’s education did not significantly associate with partial
vaccination status of children. Being born to unemployed
mother increased the odds of partially vaccinated (AOR:
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Table 2 Vaccination Coverage by Vaccine Type and Year of Survey (2017-2021)

Vaccine Vaccinated Total Coverage Coverage by Year

2017 2018 2019 2020 2021
BCG 9877 69.6 70.8 67.6 67.0 65.6 76.2
OPVI 10,196 71.8 738 70.6 71.0 66.9 77.2
OPV3 9426 66.4 69.1 65.1 67.2 61.7 70.2
Penta | 10,191 71.8 71.0 70.5 714 67.6 78.5
Penta 3 9405 66.2 66.7 64.4 67.6 61.3 725
PCVI 10,173 71.7 735 70.3 71.0 67.1 76.9
PCV3 9404 66.2 69.2 64.9 67.0 61.3 70.1
Rota | 10,009 70.5 71.8 68.9 70.0 66.5 75.6
Rota 2 9638 67.9 67.9 66.1 67.7 64.5 73.6
Measles 9217 64.9 67.1 61.5 66.6 60.7 70.7
Not vaccinated 3678 25.8 248 27.7 25.8 29.6 20.5
Partially vaccinated 5016 35.2 34.6 35.3 422 327 349
Fully vaccinated 5552 39.0 40.6 37.0 32.0 377 44.6

Abbreviations: BCG, Bacille Calmette-Guérin; OPV3, Oral Polio vaccine third dose; Penta3, Pentavalent of Diphtheria, Tetanus, Pertussis; Haemophilusinfluenzae Type
B-Hepatitis B Vaccine; PCV3, Pneumococcal Conjugate Vaccine third dose; Rota2, Rota Virus Vaccine second dose.

1.49; 95% CI: 1.25, 1.76) and not vaccinated (AOR: 1.44;
95% CI: 1.21, 1.73) compared to children born to housewife.
Children whose caregivers are daily laborer also have 65%
(1.65 (1.03, 2.64) higher chance of partially vaccinated.

Wealth index was significantly associated with vacci-
nation status. Children from rich family had 14% (AOR:
0.86; 95% CI: 0.75, 0.99) lower chance of not vaccinated
that of children from poor family. Once vaccination is
initiated, the children from wealthy (rich) family (AOR:
1.22; 95% CI: 1.07, 1.38) have higher chance of dropping
vaccination compared to children from poor family.

The odds of not vaccinated among children from
multipara (AOR: 0.76; 95% CI: 0.64, 0.91) and grand
multipara (AOR: 0.76; 95% CI: 0.58, 0.99) caregivers

Panel A

40.55

Panel B

4458

g 30 7
2 ”
225 g
£ 20 5
=%}
gz 50
15 &
40
10 Not Vaccinated Partially vaccinated
5 Fully Vaccinated Linear (Fully Vaccinated) 30
0 20

2017 2018 2019 2020 2021
Year

77 79 77
71 U 70 71 374 70 72 v 7 71
0| |||||6|9|||||67|||||6|9|||||68 |67|
BCG

was decreased by 24% compared to children from care-
givers give birth for first time. Children whose caregivers
did not receive antenatal care had 67% higher odds of not
vaccinated (AOR: 1.67; 95% CI: 1.50, 1.87) and 33%
higher odds of partially vaccinated (AOR: 1.33; 95% CI:
1.20, 1.48). Children delivered at health facility have
17% (AOR: 0.83; 95% CI: 0.73, 0.94) less chance of
not vaccinated compared to those who delivered at home.
To the opposite of this, the odds of partial vaccination for
children delivered at health facility were increased by
12% (AOR: 1.12; 95% CI: 1.01, 1.26). As the birth
order of the child increased by one, the odds of partially
vaccinated was increased by 4% (AOR: 1.04; 95% CI:
1.01, 1.09) Table 3.

Vaccine coverage by type
=2017 =2018 ®=2019 m=2020 ®=2021

OPV1  OPV3 Penta3 PCV1 PCV3  Rotal

Vaccine Type

Pental Rota2 Measles

Figure | Trend of vaccination coverage among children from Kersa HDSS from 2017 to 2021. (A) Trend of status of vaccination (none, partially or fully), (B) Trend of each

vaccination type.

Abbreviations: BCG, Bacille Calmette-Guérin; OPV3, Oral Polio vaccine third dose; Penta3, Pentavalent of Diphtheria, Tetanus, Pertussis, Haemophilusinfluenzae type
B-Hepatitis B Vaccine; PCV3, Pneumococcal Conjugate Vaccine third dose; Rota2, Rota Virus Vaccine second dose.
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Table 3 Multivariable Multinomial Logistic Regression for Vaccination Status Among Children of 12 to 30 Months of Age from 2017 to

2021

Vaccination Status®

Partially Vaccinated

Not Vaccinated

AOR (95% CI)

AOR (95% CI)

Socio-demographic characteristics

Mother’s current age (years)

<18 1.02 (0.83, 1.26) 0.88 (0.72, 1.07)
18-25 | |

25-33 0.97 (0.87, 1.08) 1.60 (0.90, 1.08)
34-42 1.75 (1.11, 1.39)%** 1.65 (0.92, 1.13)
43-52 1.65 (1.30, 2.09)*** 1.46 (0.79, 1.27)

Residence

Urban | |

Semiurban 0.26 (0.20, 0.34)*** 0.47 (0.36, 0.62)***
Rural 1.39 (I.15, 1.67)%** 5.72 (4.82, 7.63)***

Mother’s education
Literate
Read and/or write
Neither read nor write

[
0.84 (0.58, 1.24)
1.04 (0.93, 1.18)

[
0.79 (0.52, 1.19)
120 (1.06, 137y

Mother’s occupation
Housewife

Daily laborer

[
.65 (1.03, 2.64)*

[
147 (0.90, 2.42)

Merchant 0.94 (0.48, 1.83) 1.45 (0.80, 2.65)

Unemployed 1.49 (1.25, 1.76)%** 1.44 (1.21, 1.73)%*

Paid employer 0.58 (0.23, 1.47) 0.36 (0.11, 1.23)
Wealth index

Poor | |

Medium 0.97 (0.86, 1.09) 1.02 (0.90, I.15)

Rich 1.22 (1.07, 1.38)* 0.86 (0.75, 0.99)*

Fertility History

Age at first birth (years)
Less than 20
20 and above

[
0.86 (0.77, 1.07)

[
1.19 (0.96, 1.33)

Parity®
Primipara
Multipara

Grand multi para

|
0.87 (0.73, 1.03)
0.83 (0.64, 1.06)

[
0.76 (0.64, 0.91)=*
0.76 (0.58, 0.99)*

Factors related to perinatal care

Attended antenatal care
Yes
No

[
133 (1.20, |.48)%

[
1.67 (1.50, |.87)%s

Place of delivery

Home | |
Health facility I.12 (1.01, 1.26)* 0.83 (0.73,0.94)***
Child related factors
Age of child 0.97 (0.82, 1.14) 1.04 (0.88, 1.24)
(Continued)
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Table 3 (Continued).

Vaccination Status®

Partially Vaccinated

Not Vaccinated

AOR (95% CI)

AOR (95% CI)

Sex

Female | |

Male 0.99 (091, I.11) 0.97 (0.87, 1.07)
Birth order 1.04 (1.01, 1.09)* 1.02 (0.98, 1.06)

Notes: *Fully vaccinated considered as base, °Parity (primipara: | birth, multipara: 2 to 4 births, grand multipara: >5 births), p-value * < 0.05, *¥* <0.001.

Abbreviation: AOR, adjusted odds ratio.

Discussion

In this study only 39% of children were fully vaccinated.
This finding has a great implication on surviving and
thriving of children, combating infectious and preventable
disease, and future development and productivities. Our
finding is far behind the national goal of reaching 95% by
2020. With this momentum, Ethiopia strived to make sure
healthy lives and promote welfare for its citizens (SDG3),
and to reduce neonatal and child mortality rate.*®>'
Hence, the current national intervention strategies need to
be sought again and tailored to bring results.

The vaccination coverage was lower than the 2019
national coverage (43% for fully vaccination and 59%
for partial vaccination).”* This finding is supported with
findings from EDHS 2016 reports 38.3%,>> Ambo
(36.9%),> and Jigjiga (36.6%).>* Conversely, this finding
is lower than the findings reported by study conducted in
central Ethiopia (75.6%).>> The coverage varies across
regions of the country as indicated in two different pooled
analyses in 2020. Nour et al 2020 reported that the pooled
immunization coverage of 28 articles was 47%° and
Eshete et al 2020 reported higher (58.9%) pooled coverage
from the analysis of 30 studies.*® The difference of mag-
nitude might be due to difference in geographical
3740 and distribution of health facilities.*'

Another reason of difference might be study period; most

difference,

of the former studies were limited to one year or less time.
On the other hand our study included a large number of
children over the period of five-year surveillance. The
larger the target group included the more dropout and not
vaccinated children could be included.****

Similarly our report is lower than the findings reported
from other sub-Saharan countries like Mozambique
(71.8%),44 and Tanzania (71.1%).*> These variations
might be due to the discrepancies in study periods and
designs. Another reason for the observed discrepancy

might be variations in access to vaccination services and
public awareness about child vaccination.

This study revealed that children from rural areas had
more chance of partially vaccinated or not vaccinated at
all. This finding is in support of studies conducted in
Ethiopia using national data,*® Mecha district of northwest
Ethiopia,?’ Jigjiga,”* and in Ghana.*® Different barriers
could hinder the rural women to utilize maternal and
child healthcare service. The major reason could be low
service accessibility which hinders full vaccination of
children.* In eastern Ethiopia where the rural health cov-
erage is low, receiving quality and affordable health care is
difficult for caregivers. Women from rural area should go
far and pay extra cost to vaccinate their children than the
urban women did. This in turn might result in higher
dropout and low vaccination uptake.

Children from uneducated caregivers were more likely to
be non-vaccinated. The role of mother’s education as deter-
minants of vaccination utilization has also been stated by
other studies.*” ! Adedokun et al 2020 and Khanam et al,
2020 discussed that education has positive impact on health-
care seeking of the caregivers by empowering them on
decision making regardless of their social, family and child
factors.”*>> Hence the association might be justified by the
fact that educated parents have more understanding of the
importance of childhood vaccination and child health than
uneducated parents.

The odds of partially vaccinated and not vaccinated at all
were higher among children whose caregivers were unem-
ployed. Similarly, other studies conducted in Uganda>* and
Nepal also supported the findings.> This might be justified
by the low income of the unemployed which in turn deter-
mines their health service access and utilization. In spite of
the free of charge provision of vaccination in government
health facilities in Ethiopia, there are non-direct costs, such
as transport cost. Similarly, children whose mother’s job is

2664 "

Dove!

Journal of Multidisciplinary Healthcare 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Dheresa et al

daily laborer are more prone to partial vaccination. This
could be explained by inability to be absent from work as
a result of the much time spent for travel to and time spent in
the health facility.”

Being from rich family decreases the odds of not
vaccinated but increases the odds of dropout. The finding
related to not being vaccinated is in line with previous
reports.”> 3358 This might be the result of persistent
health disparities that exist between poor and rich house-
holds. Women from the poor family probability has less
empowerment to give decision, inability to pay costs and
spend more time to earn the means of livelihood.'**'~?

Not utilizing maternal health service was negatively
associated with vaccination uptake of the children included
in this study. The chance of partially immunized or not
immunized was higher among children whose mother had
no antenatal care and did not access institutional delivery.
The result was in line with previous reports.'**%° Maternal
and child health care are interrelated. The more women
adhere to maternal and child care, the more women know
benefit, understand the appointment and improved commu-
nication with care providers.®"*> These help women to
increase their child’s vaccination compliance.

Maternal health care utilization was associated with vacci-
nation status of the children included in this study. The chance
of being partially vaccinated or not vaccinated was higher
among children whose mother had no antenatal care and did
not access institutional delivery. The result was in line with
previous reports.'****° Child and maternal healthcare are
interrelated. The more women adhere to maternal and child
care, the more women know benefit, understand the appoint-
ment and improved communication with care providers.®"*?

Our study, however, showed opposite relationship
between institutional delivery and partial vaccination.

Previous 13,57,59,60,63-65

studies reported the opposite.
Institutional deliveries advantage for further maternal and
childcare is not questionable. However, the inability of
caregivers to transition from delivery services and to
later continue with care provided for their children is
a major concern in sub-Saharan Africa.®* Hence bad
experience from the previous care might discourage them
to come again for vaccination. This might be a possible
reason of negative association between partial vaccination
and institutional delivery. As a result, compassionate care
to have a good connections with women by identifying
their needs, increasing understanding of each woman’s

needs and desiring is essential during the childbirth.®®

The Strengths and Limitations of
the Study

The study included a large sample which were prospec-
tively collected over the period of five years. Nevertheless,
in this study partially vaccinated included a child who has
received a single antigen or who has missed a single anti-
gen, thus, there is substantial difference between children
with a single antigen versus children missing a single.
Therefore, in interpreting the findings of this study one
should take into account the mentioned limitations.

Conclusions

The overall vaccination status in the study area is not
geared to break the chain of communicable diseases to
attain SDGs goal 3. The complex interaction of socio-
demographic characteristics, reproductive health, and
maternity care were found to be associated factors for
partially vaccinated and not vaccinated. Hence, improving
women’s education and employment status may help in
increasing the vaccination coverage. In addition, increas-
ing access to and encouraging utilization of maternal
healthcare services like antenatal care and institutional
delivery could help improve vaccination coverage.
Moreover, devising strategies that increase the vaccination
coverage of the rural residents by increasing vaccination
centers at their vicinity and convenience may be
emphasized.
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