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A B S T R A C T

Objective: A study was being conducted to assess the current vaccination coverage, dropout rates, and associated 
risk factors in children under 15 years old in northwest Ethiopia.
Study design: A community-based cross-sectional survey.
Methods: A community-based survey was conducted in northwest Ethiopia from January to March 2024. A two- 
stage cluster-sampling technique was used to select a representative sample. Sociodemographic information, 
vaccination history, and epidemiological risk factors were collected using a pre-tested, structured questionnaire. 
Data analysis was performed using SPSS version 23, employing descriptive statistics, chi-square test, and logistic 
regression model. Associations of vaccination determinants were investigated, with a p-value <0.05 considered 
statistically significant.
Results: In the study, 808 children were surveyed, with 53.0 % being female and 53.0 % were born at hospitals. 
Most (52.5 %) were under 5 years old, with a mean age of 5.4 ± 3.5 years. Seven hundred thirty four (90.8 %) 
had received at least one dose of the hepatitis B vaccine, and 82.7 % had received three doses, with a 9.0 % 
dropout rate. Among children completely vaccinated against hepatitis B, 366 (54.8 %) were in the age group of 
1–4 years. The vaccination coverage was 85.4 %, 82.9 %, and 76.5 % in Bahir Dar, Gondar, and Debre Markos, 
respectively. Several factors have been identified as predictors of complete hepatitis B vaccination in children, 
including mothers who attended primary school (AOR = 2.9; 95 % CI: 1.4–5.8) and those with secondary ed
ucation or higher (AOR = 2.2; 95 % CI: 1.3–4.0), married mothers (AOR = 2.5; 95 % CI: 1.5–4.3), and mothers 
aged 21–30 years (AOR = 2.7; 95 % CI: 1.3–5.6) and those aged 31–40 years (AOR = 2.8; 95 % CI: 1.4–5.5) were 
more likely to have their children fully vaccinated. Additionally, children born in hospitals (AOR = 2.4; 95 % CI: 
1.3–4.3) or health centers (AOR = 4.0; 95 % CI: 2.2–7.4), increased access to vaccination services (AOR = 2.5; 
95 % CI: 1.5–4.3), children aged 1–4 years (AOR = 3.1; 95 % CI: 1.7–5.5) and 5–9 years (AOR = 3.8; 95 % CI: 
2.1–7.1) had higher HB vaccination coverage.
Conclusion: The complete hepatitis B vaccination coverage in this study was lower than the WHO recommen
dation for developing countries. Therefore, enhancing the promotion of facility delivery and ensuring easy access 
to vaccines are crucial for improving children’s vaccination coverage.

1. Introduction

Vaccination has had a significant impact on public health. It is a well- 
known and effective way to prevent childhood diseases [1,2]. Estimates 
suggest that 2–3 million lives are saved through immunization annually, 
and approximately 14.3 million children were unimmunized in 2022. 
The majority of these children are from sub-Saharan African countries 
[3,4]. According to the national vaccination coverage estimates of the 
World Health Organization (WHO) and United Nations Children’s Fund 

(UNICEF), Ethiopia ranks fifth in the world for having a large number of 
unimmunized children. In 2018, 872,828 children did not receive the 
third dose of the pentavalent vaccine [5].

The Global Vaccine Action Plan (GVAP) established a goal for hep
atitis B (Hep B) vaccination, aiming for 90 % national coverage and 80 % 
coverage for other administrative units by the year 2020 [4,6]. How
ever, in 2022, 84 % of children worldwide received three doses of the 
hepatitis B vaccination [7]. According to the Global Alliance for Vac
cines and Immunizations (GAVI), Ethiopia’s national estimates for Hep 
B coverage were 85 % in 2018 [5].
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The WHO launched the global Expanded Program on Immunization 
(EPI) in 1974 to control and reduce vaccine-preventable diseases 
throughout the world [8]. Ethiopia started routine immunization in 
1980 and hepatitis B vaccination in 2007, which has made notable 
progress in increasing vaccination coverage [9]. In Ethiopia, vaccination 
is one of the strategies under the government’s health policy to improve 
child health [10]. The Hep B vaccination is scheduled to be administered 
as pentavalent (DTP-Hib-Hep B) at 6 weeks, 10 weeks, and 14 weeks 
[11]. In 2019, 61 % of children age 12–23 months receiving the rec
ommended three doses of DPT-Hep B-Hib vaccine [12].

Many factors contribute to low vaccination coverage in certain 
countries, particularly in sub-Saharan Africa. Barriers to vaccination 
include lack of awareness, limited access to vaccination points, distrust 
of vaccines, respondents’ demographic factors, educational levels, 
marital status, maternal media exposure, and health system organiza
tion [13–15]. In Ethiopia, vaccination rates are influenced by maternal 
awareness about vaccination, educational status, proximity to health 
facilities, mothers’ understanding of vaccination schedules, and place of 
delivery [16–19]. Recent conflicts and internal displacement in Ethiopia 
have further decreased vaccination coverage, along with the destruction 
of the health system [4].

In Ethiopia, national surveys, such as the Ethiopia Demographic and 
Health Surveys (EDHS), provide valuable insights into immunization 
coverage [12]. However, these surveys often did not comprehensively 
address hepatitis B vaccination rates, barriers, or predictors. Addition
ally, they typically focus only on children under five years old, while our 
study included all children aged 1–14 years who were born after the 
introduction of the hepatitis B vaccine in the EPI. Therefore, this study 
aimed to fill these gaps by analyzing hepatitis B vaccination coverage, 
dropout rates, and predictors in northwest Ethiopia.

2. Methods

2.1. Study design, period and area

A community-based cross-sectional survey was conducted from 
January to March 202s4 in the city administrations of Bahir Dar, Gon
dar, and Debre Markos in northwest Ethiopia. Bahir Dar, Gondar, and 
Debre Markos are located 547 km, 727 km, and 300 km from Addis 
Ababa, the capital of Ethiopia, respectively. According to the health 
department of each city administration report, the total population of 
Bahir Dar, Gondar, and Debre Markos are 412,361, 443,156, and 
200,542, respectively, with the respective numbers of children aged 
1–14 years being 162,841, 175,003, and 79,214. Bahir Dar has 40 
kebeles (14 rural and 26 urban); Gondar city administration has 11 rural 
and 25 urban kebeles, while Debre Markos city administration com
prises 9 rural and 16 urban kebeles.

2.2. Populations

The source population of this study was all children born after the 
introduction of HB vaccine in the EPI in Ethiopia and living in city ad
ministrations of northwest Ethiopia. The study population was all chil
dren born after the introduction of HB vaccine in the EPI of Ethiopia and 
living in the selected city administrations during the study period. 
Moreover, the study participants were all children living in the selected 
city administrations, born after the introduction of the Hep B vaccine in 
EPI, their parents willing to participate in the study, and who fulfill the 
eligibility criteria during the study period. Children born after the 
introduction of the Hep B vaccine (1–14 years), living in the selected 
study setting at least 6 months before the data collection period, and 
residents of the selected households were eligible for this study. Children 
above 8 years giving their assent and mothers of other children giving 
their consent were also included.

2.3. Sample size

The sample size of this study was calculated using a single population 
proportion formula assuming a proportion of 85.1 % [20], 95 % confi
dence interval, 3.5 % precision, and a design effect of two to consider 
possible homogeneity due to cluster sampling with a 10 % non-response 
rate. Thus, the final sample size was 875. The total sample size was 
proportionally allocated to each study setting based on the number of 
children. Consequently, we expected to enroll 367, 342, and 166 chil
dren in Gondar, Bahir Dar, and Debre Markos, respectively, based on 
probability proportional to the size of eligible children in each city 
administration.

2.4. Sampling techniques

A two-stage cluster sampling technique was employed to select a 
representative sample of children in northwest Ethiopia who were born 
after the introduction of the Hepatitis B vaccine in the Expanded Pro
gram on Immunization (EPI). A house-to-house survey was conducted 
based on the sampled name list to recruit the study participants by a 
trained team. The fieldwork team, consisting of a community leader, 
health extension worker, interviewer, and supervisor, visited every 
household with eligible-aged children in the selected kebeles. First, 
three city administrations were randomly selected from the city ad
ministrations in northwest Ethiopia. Second, two urban and one rural 
kebeles were randomly selected from each city administration using a 
probability proportional to the number of kebeles. Third, the pop
ulations of children aged 1–14 years were selected by random walking to 
each household with an eligible child. The sample size was allocated to 
each kebele based on probability proportional to the number of children 
in each kebele. If there was more than one child in a household, one 
eligible child was randomly selected from the household. The age of 
eligible children was confirmed by reviewing the birth registration 
certificate or the child vaccination card. If neither document was 
available, the team verified the children’s age by consulting with their 
parents.

Complete hepatitis B vaccination coverage was documented by 
reviewing the child’s immunization card. If the card was not available, 
the team obtained the Hepatitis B vaccination history from the parents. 
Children with no vaccination card and whose parents could not recall 
their vaccination status were recorded as non-vaccinated.

2.5. Outcome measures

Complete hepatitis B vaccination coverage was defined as the per
centage of children aged 1–14 years who had received all three doses of 
hepatitis B vaccines as pentavalent vaccines that are part of the national 
immunization program. Dropout rate of hepatitis B vaccination was also 
defined as a child receiving the first dose of Hep B but not the last (third) 
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dose of Hep B vaccine. Mathematically, the dropout rate is expressed as 
(Hep B1 - Hep B3)/Hep B1 * 100. Unvaccinated children were those who 
had not received any doses of the hepatitis B vaccine.

2.6. Data collection and quality

Public health and nursing professionals with data collection experi
ence were chosen as data collectors and supervisors. They received 
training on the study’s objectives, the importance of Hepatitis B vacci
nation (including schedules, eligibility, and contraindications), and 
informed consent. Questionnaires were translated and back-translated 
for consistency. A pre-test was conducted in a different setting to eval
uate the tools. Trained interviewers used a structured, pretested ques
tionnaire to collect sociodemographic information, hepatitis B 
vaccination history, and epidemiological risk factors. Supervisors 
monitored the fieldwork, ensuring adherence to protocols through reg
ular meetings. Double data entry was used to ensure accuracy and cor
rect any inconsistencies. To minimize potential biases, random sampling 
techniques were employed for a representative sample, and the study 
procedures were clearly explained to participants to ensure voluntary 
participation.

2.7. Statistical analyses and interpretation

The data were checked, sorted, categorized, and coded manually. 
After coding, the data were entered and analyzed using the SPSS version 
23 statistical package for analysis. Descriptive statistics were used to 
summarize and understand the collected data. The categorized vari
ables, including sociodemographic characteristics, were compared 
among different groups by analyzing the chi-square test (χ2). A logistic 
regression model was used to examine associations between the de
terminants of vaccination coverage. All statistical tests were two-sided, 
and results with a P-value <0.05 were considered statistically 
significant.

3. Results

3.1. Sociodemographic characteristics of children and their mothers

Eight hundred eight children were included in the study, with a 
response rate of 92.3 %. Of the total surveyed children, 428 (53.0 %) 
were female, 428 (53.0 %), and 276 (34.1 %) were born at hospitals and 
health centers, respectively. More than half of the children, 424 (52.5 %) 
were in the age groups of less than 5 years, with a mean age of 5.4 ± 3.5 
years. While, less than half of the mothers, 378 (46.8 %), and 351 (43.4 
%) were in the age groups of 21–30 and 31–40 years, respectively. The 
agrange of the mothers was from 16 to 65 years, and the mean age of the 
mothers was 32.2 ± 6.5 years. The majority of respondents, 670 (82.9 
%), were married, and 739 (91.5 %) were Orthodox Tewahido by reli
gion. Most of the mothers, 504 (62.4 %) attended secondary and above 
schools; however, 159 (19.7 %) of mothers did not attend formal edu
cation. More than half of the participants, 643 (79.6 %), were from 
urban areas. Moreover, most of the participants, 654 (80.9 %), travel to 
health institutions up to half an hour for vaccination (Table 1).

3.2. Hepatitis B vaccination coverage in children

Based on immunization cards and mothers’ recall, 734 (90.8 % 95 % 
CI: 89.0–92.8) children had at least one hepatitis B vaccine dose. Chil
dren who had received three doses of hepatitis B vaccines were 668 
(82.7 %) (95 % CI: 80.1–85.3), whereas 74 (9.2 %) had not received any 
dose of pentavalent vaccines. Besides, the complete hepatitis B vacci
nation coverage was computed by each city administration. Bahir Dar 
had higher vaccination coverage of 85.4 % (95 % CI: 81.6–89.6) than 
both Gondar and Debre Markos. But it was only significantly higher than 
the coverage in Debre Markos. Gondar had a complete Hep B vaccina
tion coverage rate of 82.9 % (95 % CI: 78.8–86.4), which was also 
significantly higher than the complete Hep B vaccination coverage in 
Debre Markos. In contrast, Debre Markos had the lowest complete Hep B 
vaccination coverage rate of 76.5 % (95 % CI: 69.9–82.4). The overall 
hepatitis B vaccination dropout rate was 66 (9.0 %), with the respective 
dropout rates of 30 (9.6 %), 21 (7.2 %), and 15 (11.2 %) in Gondar, 
Bahirdar, and Debre Markos city administrations (Table 2). Among 
complete Hep B-vaccinated children, 366 (54.8 %), 216 (32.3 %), and 86 

Table 1 
Sociodemographic characteristics of study participants living in three city administrations, northwest Ethiopia, 2024 (n = 808).

Characteristics Gondar (n = 339) Bahir Dar (n = 316) Debre Markos (n = 153) Total (n = 808)

Number % Number % Number % Number %

Age of Children 1–4 years 192 56.6 155 49.1 % 77 50.3 % 424 52.5 %
5–9 years 91 26.8 % 118 37.3 % 40 26.1 % 249 30.8 %
10–14 years 56 16.5 % 43 13.6 % 36 23.5 % 135 16.7 %

Sex of Children Male 166 49.0 % 145 45.9 % 69 45.1 % 380 47.0 %
Female 173 51.0 % 171 54.1 % 84 54.9 % 428 53.0 %

Place of Delivery Home 32 9.4 % 50 15.8 % 22 14.4 % 104 12.9 %
Hospital 240 70.8 % 131 41.5 % 57 37.3 % 428 53.0 %
Health Center 67 19.8 % 135 42.7 % 74 48.4 % 276 34.2 %

Age of Mothers ≤ 20 years 5 1.5 % 6 1.9 % 3 2.0 % 14 1.7 %
21–30 years 167 49.3 % 153 48.4 % 58 37.9 % 378 46.8 %
31–40 years 140 41.3 % 135 42.7 % 76 49.7 % 351 43.4 %
>40 years 27 8.0 % 22 7.0 % 16 10.5 % 65 8.0 %

Educational Status of Mothers No Formal Education 50 14.7 % 63 19.9 % 46 30.1 % 159 19.7 %
Primary school 70 20.6 % 56 17.7 % 19 12.4 % 145 17.9 %
Secondary and above 219 64.6 % 197 62.3 % 88 57.5 % 504 62.4 %

Religion Orthodox Tewahido 327 96.5 % 261 82.6 % 151 98.7 % 739 91.5 %
Muslim 11 3.2 % 47 14.9 % 0 0.0 % 58 7.2 %
Protestant 1 0.3 % 8 2.5 % 2 1.3 % 11 1.4 %

Marital Status Married 282 83.2 % 257 81.3 % 131 85.6 % 670 82.9 %
Divorced/Widowed/Separated 57 16.8 % 59 18.7 % 22 14.4 % 138 17.1 %

Accessibility to Vaccination Service Up to half hour 284 83.8 % 240 75.9 % 130 85.0 % 654 80.9 %
More than half hour 55 16.2 % 76 24.1 % 23 15.0 % 154 19.1 %

Residence Urban 303 89.4 % 221 69.9 % 119 77.8 % 643 79.6 %
Rural 36 10.6 % 95 30.1 % 34 22.2 % 165 20.4 %
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(12.9 %) were in the age groups of 1–4 years, 5–9 years, and 10–14 
years, respectively. Moreover, the vaccination card retention among 
children in the age group of 1–4 years, 5–9 years, and 10–14 years was 
302 (74.2 %), 173 (74.5 %), and 43 (45.3 %), respectively. Among 
vaccinated children, 518 (70.6 %) were confirmed using vaccination 
cards, whereas 216 (29.4 %) were confirmed by maternal recall. The 
card retention rate was 70.6 % both in urban and rural areas. Moreover, 
the card retention rate was 62.7 %, 90.7 %, and 44.7 % in Gondar, Bahir 
Dar, and Debre Markos, respectively (Table 3).

3.3. Complete hepatitis B vaccination coverage rates by respondents’ 
characteristics

Table 4 shows the complete hepatitis B vaccination among re
spondents’ characteristics such as age group of mothers, educational 
status, place of delivery, accessibility to health facilities, and their 
residence. Accordingly, a higher overall complete hepatitis B vaccina
tion was observed among younger mothers (21–30 years): 331 (87.6 %), 
primary school-attending mothers 127 (87.6 %), deliveries at health 
centers 242 (87.7 %), those nearest to health facilities 578 (86.3 %), and 
urban areas 411 (88.0 %).

Complete hepatitis B vaccination coverage was higher in children 
born to younger mothers (21–30- years -old) in Bahir Dar (89.5 %) and 
Debre Markos (93.1 %). However, in Gondar, higher hepatitis B vacci
nation coverage was observed in children born to 31-40-year-old 
mothers (87.1 %). In addition, hepatitis B vaccination coverage was 
higher among those near a health facility in Gondar (85.7 %), Bahir Dar 
(90.4 %), and Debre Markos (80.0 %). When disaggregated by place of 
delivery, the highest vaccination coverage rates were in mothers’ de
liveries at hospitals in Gondar (85.8 %), Debre Markos (82.5 %), and 
deliveries at health centers in Bahir Dar (94.1 %). The highest vacci
nation coverage was observed among respondents with a higher level of 
education in Debre Markos (84.1 %), primary school in Gondar (87.1 
%), and primary school in Bahir Dar (96.4 %). The highest hepatitis B 
vaccination coverage among residents was observed in urban areas 
(85.5 %), (88.7 %) in Gondar and Bahir Dar respectively. However, in 
Debre Markos the highest compete hepatitis B vaccination was observed 
in rural areas (79.4 %) (Table 4).

3.4. Predictors of complete hepatitis B vaccination in children

The multivariable logistic regression model showed that educational 
status of mothers, place of delivery, marital status, age of mothers, 
accessibility to vaccination services, and age of children were indepen
dent predictors of full doses of hepatitis B vaccination in children.

Accordingly, children born from secondary and above schools 
attending mothers were 2.2 times more likely to be vaccinated for full 
doses of Hep B vaccine than children born from not attending formal 
education mothers (OR = 2.2, 95 % CI: 1.3–4.0), and children born from 

Table 2 
Complete hepatitis B vaccination coverage among children living in three city 
administrations, northwest Ethiopia, 2024.

Vaccination 
status

Hep B1 Hep B2 Hep B3 Dropout 
rate

Unvaccinated

Gondar (n =
339)

311 
(91.7 
%)

298 
(87.9 
%)

281 
(82.9 
%)

30 (9.6 
%)

28 (8.3 %)

Bahir Dar (n =
316)

291 
(92.1 
%)

285 
(90.2 
%)

270 
(85.4 
%)

21 (7.2 
%)

25 (7.9 %)

Debre Markos 
(n = 153)

132 
(86.3 
%)

125 
(81.7 
%)

117 
(76.5 
%)

15 (11.2 
%)

21 (13.7 %)

Overall (n =
808)

734 
(90.8 
%)

708 
(87.6 
%)

668 
(82.7 
%)

66 (9.0 
%)

74 (9.2 %)
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primary school attending mothers were 3 times more likely to be 
vaccinated for full doses of Hep B vaccine than children born from not 
attending formal education mothers (OR = 2.9, 95 % CI: 1.4–5.8). 
Children born in the age groups of 21–30 years were 2.7 times more 
likely to be vaccinated with full doses of Hep B vaccine than children 
born from mothers age greater than 40 years (OR = 2.7, 95 % CI: 
1.3–5.6), and children born from mothers with the age groups of 31–40 
years were 2.8 times more likely to receive three doses of Hep B vaccine 
than children born from mothers with the age groups of more than 40 
years (OR = 2.8, 95 % CI: 1.4–5.5).

Children born from married mothers were 2.5 times more likely to be 
fully vaccinated than children from living alone mothers (OR = 2.42, 95 
% CI: 1.5–4.3). On the other hand, children born in hospitals were 2.4 
times more likely to receive three doses of Hep B vaccine than children 
born at home (OR = 2.4, 95 % CI: 1.3–4.3), and children born in health 
centers were 4 times more likely to be fully vaccinated for Hep B vaccine 
than children born at home (OR = 4.0, 95 % CI: 2.2–7.4). Moreover, 

children with age groups of 1–4 years were 3.1 times more likely to be 
vaccinated for Hep B vaccine than children with the age groups of 10–14 
years (OR = 3.1, 95 % CI: 1.7–5.5), and children in the age groups of 5–9 
years were 3.8 times more likely to receive three doses of Hep B vaccine 
than those under the age group of 10–14 years (OR: 3.8, 95 % CI: 
2.1–7.1). Children living in the nearest health facilities were 2.4 times 
more likely to receive full doses of Hep B vaccine than children having 
low accessibility to vaccination services (OR = 2.4, 95 % CI: 1.5–4.0) 
(Table 5).

3.5. Reasons for hepatitis B vaccination failure among partially and 
unvaccinated children

The respondents who were defaulting and had not vaccinated their 
children were asked for reasons for vaccination failure. From the reasons 
they gave for not completing their children’s vaccination, the majority 
of the respondents said 39 (27.9 %) lack of awareness about vaccination, 

Table 4 
Complete hepatitis B vaccination of children among respondents’ characteristics in three city administrations, northwest Ethiopia, 2024.

Respondents’ characteristics Gondar (n = 339) Bahir Dar (n = 316) Debre Markos (n = 135) Total (n = 808)

Vaccinated 
(%)

Non- 
vaccinated 
(%)

Vaccinated 
(%)

Non- 
vaccinated 
(%)

Vaccinated 
(%)

Non- 
vaccinated 
(%)

Vaccinated 
(%)

Non- 
vaccinated 
(%)

Age of mothers ≤20 years 4 (80.0) 1 (20.0) 4 (66.7) 2 (33.3) 2 (66.7) 1 (33.3) 10 (71.4) 4 (28.6)
21–30 years 140 (83.8) 27 (16.2) 137 (89.5) 16 (10.5) 54 (93.1) 4 (6.9) 331 (87.6) 47 (12.4)
31–40 years 122 (87.1) 18 (12.9 %) 119 (88.1) 16 (11.9) 55 (72.4) 21 (27.6) 296 (84.3) 55 (15.7)
>40 years 15 (55.6) 12 (44.4) 10 (45.5) 12 (54.5) 6 (37.5) 10 (62.5) 31 (47.7 %) 34 (52.3)

Educational status No formal 
education

39 (78.0) 11 (22.0) 34 (54.0) 29 (46.0) 31 (67.4) 15 (32.6) 104 (65.4) 55 (34.6)

Primary school 61 (87.1) 9 (12.9) 54 (96.4) 2 (3.6) 12 (63.2) 7 (36.8) 127 (87.6) 18 (12.4)
Secondary and 
above

181 (82.6) 38 (17.4) 182 (92.4) 15 (7.6) 74 (84.1) 14 (15.9) 437 (86.7) 67 (13.3)

Place of delivery Hospital 206 (85.8) 34 (14.2) 122 (93.1) 9 (6.9) 47 (82.5) 10 (17.5) 375 (87.6) 53 (12.4)
Health center 55 (82.1) 12 (17.9) 127 (94.1) 8 (5.9) 60 (81.1) 14 (18.9) 242 (87.7) 34 (12.3)
Home 20 (62.5) 12 (37.5) 21 (42.0) 29 (58.0) 10 (45.5) 12 (54.5) 51 (49.0) 53 (51.0)

Marital status Married 239 (84.8) 43 (15.2) 228 (88.7) 29 (11.3) 104 (79.4) 27 (20.6) 571 (85.2) 99 (14.8)
Divorced/ 
widowed/ 
separated

42 (73.7) 15 (26.3) 42 (71.2) 17 (28.8) 13 (59.1) 9 (40.9) 97 (70.3) 41 (29.7)

Accessibility to 
vaccination 
service

Up to half hour 257 (85.7) 43 (14.3) 217 (90.4) 23 (9.6) 104 (80.0) 26 (20.0) 578 (86.3) 92 (13.7)
More than half 
hour

24 (61.5) 15 (38.5) 53 (69.7) 23 (30.3) 13 (56.5) 10 (43.5) 90 (65.2) 48 (34.8)

Residence Urban 259 (85.5) 44 (14.5) 196 (88.7) 25 (11.3) 90 (75.6) 29 (24.4) 545 (84.8) 98 (15.2)
Rural 22 (61.1) 14 (38.9) 74 (77.9) 21 (22.1) 27 (79.4) 7 (20.6) 123 (74.5) 42 (25.5)

Table 5 
Bivariable and multivariable logistic regression analysis of associated factors for hepatitis B vaccination coverage among children living in three city administrations, 
northwest Ethiopia, 2024 (n = 808).

Predictors Hep B3 COR (95 % CI) AOR (95 % CI) P-value

Yes (%) No (%)

Age of Children 1–4 years 366 (45.3 %) 58 (7.2 %) 3.595 (2.30–5.62) 3.1 (1.7–5.5) <0.001
5–9 years 216 (26.7 %) 33 (4.1 %) 3.73 (2.25–6.19) 3.8 (2.1–7.1)
10–14 years 86 (10.6 %) 49 (6.1 %) 1 1

Place of Delivery Hospital 375 (46.4 %) 53 (6.6 %) 7.35 (4.55–11.88) 2.4 (1.3–4.3) <0.001
Health Center 242 (30.0 %) 34 (4.2 %) 7.40 (4.37–12.52) 4.0 (2.2–7.4)
Home 51 (6.3 %) 53 (6.6 %) 1 1

Age of Mothers < =20 years 10 (1.2 %) 4 (0.5 %) 2.742 (0.78–9.64) 1.4 (0.3–5.8) 0.005
21–30 years 331 (41.0 %) 47 (5.8 %) 7.72 (4.35–13.72) 2.7 (1.3–5.6)
31–40 years 296 (36.6 %) 55 (6.8 %) 5.90 (3.35–10.39) 2.8 (1.4–5.5)
>40 years 31 (3.8 %) 34 (4.2 %) 1 1

Educational Status of Mothers No formal Education 104 (12.9 %) 55 (6.8 %) 1 1 0.001
Primary school 127 (15.7 %) 18 (2.2 %) 3.73 (2.06–6.75) 2.9 (1.4–5.8)
Secondary and above 437 (54.1 %) 67 (8.3 %) 3.45 (2.28–5.23) 2.2 (1.3–4.0)

Marital Status Married 571 (70.7 %) 99 (12.3 %) 2.44 (1.60–3.72) 2.5 (1.5–4.3) <0.001
Divorced/Widowed/Separated 97 (12.0 %) 41 (5.1 %) 1 1

Accessibility to Vaccination Service Up to half hour 568 (70.3 %) 92 (11.4 %) 3.56 (2.39–5.32) 2.4 (1.5–4.0) 0.004
More than half hour 100 (12.4 %) 48(5.9 % 1 1

Residence Urban 545 (84.8) 98 (15.2) 1.90 (1.30–2.90) 1.4 (0.8–2.3) 0.215
Rural 123 (74.5) 42 (25.5) 1 1
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19 (13.6 %) unaware of the need to return for the 2nd or 3rd dose, 14 
(10.0 %) place and/or time of immunization unknown, 56 (40.0 %) 
postponed until another time, 20 (14.3 %) no faith in vaccination, 80 
(57.1 %) inconvenient vaccination time, 56 (40.0 %) mothers too busy, 
33 (23.6 %) child illness, 25 (17.9 %) family problem, including illness 
of mother, and 19 (13.6 %) vaccines not available. All these reasons 
were consistently mentioned in each city administration (Table 6).

4. Discussion

Childhood vaccination is a cost-effective public health measure to 
control and eliminate vaccine-preventable diseases [21,22]. Hepatitis B 
vaccination for newborns is vital to prevent hepatitis B virus (HBV) 
infection [23]. Administering three doses of the vaccine is highly 
effective in preventing viral infection and chronic carrier status in 
children, with an effectiveness of approximately 95 %. This approach 
can create significant herd immunity, reducing the virus’s long latency 
period [24,25].

In this study, we focused on the first dose of Hep B and third dose of 
Hep B vaccination coverage, as well as the dropout rate of hepatitis B 
vaccination. The vaccination coverage for the first dose and third dose 
hepatitis B vaccination was 90.8 % and 82.7 % respectively, with a 
dropout rate of 9.0 %. The HepB3 vaccination coverage fell short of the 
WHO recommendation of 90 % for developing countries [26] and the 
Ethiopian national EPI plan target of 90 % by 2020 [27] but was higher 
than the WHO/UNICEF estimate of national immunization coverage 
(WUENIC) of Hep B3 for Ethiopia, which was 72 % [3,28]. The study 
revealed that Hep B3 vaccination coverage was high in urban areas 
(88.0 %), but lower in rural areas (75.4 %). It’s unlikely that using 
vaccination to reduce chronic hepatitis B (CHB) will achieve the WHO 
goal of a 90 % reduction in new cases by 2030 [29]. The socioeconomic 
status, media exposure, service accessibility, knowledge about child
hood vaccination, and maternal health service uptake might be barriers 
for vaccinating children in Ethiopia.

The Hep B3 vaccination coverage observed in the present study 
aligns with findings from prior research conducted in Ethiopia. 
Compared to the Hep B3 vaccination coverage reported in Gondar (83.2 
%) [30] and Southeast Ethiopia (84.6 %) [31], our study produced 
similar results. However, our findings indicated higher vaccination 
coverage when compared to studies conducted in Ethiopia including in 
East Gojam (68.7 %) [ 32], Dessie (68.0 %) [33], Debre Birhan (79.7 %) 
[34], eastern Ethiopia in 2021 (72.5 %) [35], Ethiopia in 2023 (70.1 %) 
[1], Ethiopia in 2019 (57.8 %) [11], and southern Ethiopia (77.7 %) [8]. 
Conversely, the vaccination coverage in our study was lower in com
parison to coverage reported in other regions, such as northeast Ethiopia 

(90.3 %) [10], Menz Lalo, northeast Ethiopia (92.6 %) [36], Ambo (92.4 
%) [37], and the overall rate of 87 % reported for Ethiopia [38]. The 
observed disparities in full-dose hepatitis B vaccination coverage across 
different regions of Ethiopia may likely be attributed to variances in 
study design and the study period. Specifically, it is plausible that the 
study period has influenced the outcomes due to factors such as internal 
conflicts, instability, and social unrest experienced at varying times 
throughout the country.

Moreover, the Hep B3 vaccination coverage in this study was found 
to be similar to rates reported in Senegal (82.6 %) [39], Sierra Leone at 
80.9 % in 2018 [40], Togo (81.2 %) [41], and Afghanistan (82.3 %) 
[42]. However, it was higher than in studies conducted in Cameroon 
(36.6 %) [43], Sierra Leone (70.3 %), Liberia (64.6 %), and Guinea 
(39.3 %) [44], Pakistan (69.7 %) [45], rural areas of Pakistan (53.8 %) 
[46], and (79.5 %) [4]. Conversely, it was lower than reported in studies 
in Kenya in 2019 (93 %) [47], Nigeria (96.9 %) [48], Cameroon (94.8 %) 
[49], Senegal (92.8 %) [50], Brazil (87.9 %) [51], Colombia (95 %) 
[52], and Southwest China (100 %) [53]. These variations might be due 
to differences in access to vaccination services, public awareness, and 
perceptions of the importance of vaccination in different countries. 
These differences might also be due to disparities in the study periods.

Our study found a decrease in hepatitis B vaccination coverage from 
the first dose to the third dose. This decline could be attributed to 
mothers’ noncompliance and the time gap between each dose, leading to 
them forgetting the subsequent doses. The overall dropout rate of hep
atitis B vaccination from the first dose to the third dose was 8.9 %, which 
aligned with the international goal set by the WHO to keep the dropout 
rate below 10 % [54].

The dropout rate in this study was similar to rates reported in other 
studies, all of which were less than 10 %. These studies were conducted 
in East Gojam, Debre Birhan in 2017, Ethiopia in 2023, and Pakistan, 
with dropout rates between the first and third doses of the hepatitis B 
vaccine at 3.73 % [32], 1.8 % [34], 8.6 % [11], and 6.9 % [4], 
respectively. However, it was lower than the study done in Gondar, 
southeast Ethiopia, Oromia region and Cameroon, with hepatitis B 
vaccination dropout rates at 12.8 % [ 30], 11.8 % [31], 33 % [54], and 
41.45 % [55], respectively. The variations in the dropout rate might be 
due to geographical and sample size differences. A larger target group 
could include more dropout children [56,57].

In this study factors significantly associated with the complete hep
atitis B vaccination were residence of the participants, educational sta
tus of mothers, place of delivery, marital status of mothers, age of 
mothers, accessibility to vaccination service, and age of children.

Similarly, children born from mothers attending formal education 
have been a determinant factor that positively influenced hepatitis B 

Table 6 
Reasons for vaccine failure in partially vaccinated and/or unvaccinated children living in three city administrations, northwest Ethiopia, 2024.

Reasons Gondar (Partially 
vaccinated/ 
unvaccinated = 58)

Bahir Dar (Partially 
vaccinated/ 
unvaccinated = 46)

Debre Markos 
(Partially vaccinated/ 
Unvaccinated = 36)

Total (Partially 
vaccinated/ 
unvaccinated = 140)

Frequency % Frequency % Frequency % Frequency %

Lack of information Unaware of need for vaccination 13 22.8 10 21.3 16 44.4 39 27.9
Unaware of need to return for 2nd or 3rd dose 6 810.5 8 17.0 5 13.9 19 13.6
Place and/or time of immunization unknown 5 8.1 5 10.6 4 11.1 14 10.0
Fear of side effects 1 1.8 2 4.3 7 19.4 10 7.1

Lack of motivation Postponed until another time 13 22.8 27 57.4 16 44.4 56 40.0
No faith in immunization 4 7.0 8 17.0 8 22.2 20 14.3
Rumors 2 3.5 2 4.3 2 5.6 6 4.3

Obstacles Place of immunization too far 3 5.3 5 10.6 6 16.7 14 10.0
Inconvenient vaccination time 40 70.2 29/54 53.7 17 47.2 80 57.1
Vaccinator absent 5 8.8 0 0.0 4 11.1 9 6.4
Vaccine not available 16 28.1 2 4.3 1 2.8 19 13.6
Mother too busy 20 35.1 21 44.7 15 41.7 56 40.0
Family problem, including illness of mother 19 33.3 3 6.4 3 8.3 25 17.9
Child illness 11 19.3 7 14.9 15 41.7 33 23.6
Long waiting time 0 0.0 8 17.0 1 2.8 9 6.4
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vaccination completion. An increased level of education increases the 
Hep B3 vaccination coverage in the children. Studies conducted in 
Ethiopia in 2019 [8], northeast Ethiopia in 2012 [10], Senegal in the 
2010–2011 DHS [39], Cameroon in 2021 [44], and Cameroon in 2018 
[55] reported that maternal education has been a determinant factor for 
completion of hepatitis B vaccination. Thus, complete hepatitis B 
vaccination coverage of children was higher in taking formal-education 
mothers than in non-educated. The disparity in maternal education 
levels may contribute to divergent understandings and awareness 
regarding the significance of vaccination, whereas those lacking formal 
education may exhibit a deficit in understanding the associated benefits 
[58]. Maternal educational attainment plays a crucial role in commu
nication with healthcare providers, resulting in an enhanced compre
hension of vaccination schedules and practices. Furthermore, education 
serves to empower women to make well-informed decisions regarding 
their children’s vaccination.

Likewise, the marital status of mothers was found to be significantly 
associated with the Hep B3 vaccination coverage of children. Children 
born to married mothers were more likely to receive the Hep B3 vaccine 
compared to those born to widowed, divorced, and separated mothers. 
Similar findings were also reported in other studies conducted in 
Ethiopia in 2021 [8], northeast Ethiopia in 2012 [10], and south 
Ethiopia in 2008 [59] highlighting the marital status of mothers as a 
factor in the vaccination of children. This may be attributed to the fact 
that divorced, widowed, and separated mothers may be facing chal
lenges such as marital conflicts, loss of their husbands, and geographical 
distance, which could impact their ability to prioritize their children’s 
vaccination schedule.

According to this study, children whose mothers delivered at hos
pitals and health centers were more likely to receive Hep B3 compared 
to those whose mothers delivered at home. A similar study conducted in 
Senegal in 2020 also found that children whose mothers delivered in 
health facilities were more likely to be vaccinated with Hep B3 than 
those whose mothers delivered at home [50]. This could be because 
mothers delivering in health facilities have better access to information 
about vaccinations from healthcare workers during their visits and 
because they start vaccinations soon after giving birth.

Additionally, the age of mothers in this study was found to be a 
significant predictor of Hep B3 vaccination coverage. The study revealed 
that younger mothers (aged 21–30 and 31–40) were more likely to 
vaccinate their children compared to older mothers (over 40 years old). 
However, there was no significant difference between the age groups of 
under 21 years and over 40 years. Surprisingly, contrary to our findings, 
children of mothers in the 35–49 age category had higher odds of 
receiving the Hep B3 vaccination compared to the 15–19 age group [8]. 
Additionally, children of mothers aged 35 years or older were more 
likely to be fully immunized compared to those under 20 years of age 
[50]. This may be because adults in Ethiopia have a more positive 
attitude toward vaccination than older and younger individuals. 
Therefore, it is not surprising that a positive attitude would lead to 
improved childhood vaccination practices [60].

In this study, children who lived near to the health facilities were 
more likely to receive the Hep B3 than those living farther away. This 
finding is consistent with a study in Northeast Ethiopia, which found 
that children with access to health services were more likely to be fully 
vaccinated compared to those without access to services [10]. The lack 
of access to vaccination services might be due to political instability, 
conflict, long distances to health facilities, and poor functional services 
for seeking vaccination. Moreover, the vaccination coverage for the Hep 
B3 vaccine was higher for children in the age groups of 1–4 years and 
5–9 years compared to children aged 10–14 years. This difference may 
be attributed to factors such as better retention of vaccination cards, 
decreased maternal recall as children get older, increased 
community-level health extension activities to educate mothers about 
vaccination and child health, and improved health policies and strate
gies for vaccination.

The most common reasons for vaccination failure among parents 
who did not vaccinate their children were lack of awareness about 
vaccination, unawareness of the need to return for a second or third 
dose, postponed until another time, lack of faith in vaccination, incon
venient vaccination time, mothers being too busy, and child illness. This 
result was supported by studies conducted in different regions which 
showed similar reasons for not vaccinating or defaulting on their chil
dren [4,31,61,62].

The study had strengths, including all children born after the intro
duction of hepatitis B vaccination in the national EPI program, which 
showed comprehensive data for responsible bodies and was a 
community-based study. However, there were some limitations, 
including potential recall bias in reporting immunization status and the 
study’s cross-sectional design. We discussed our findings with studies 
conducted on children under five, as there were not enough studies on 
children under 15 years old.

5. Conclusion

The complete hepatitis B vaccination coverage in this study was 
lower than the WHO recommendation for developing countries. The 
predictors significantly associated with complete hepatitis B vaccination 
included the age of children, place of birth, maternal educational status, 
maternal marital status, maternal age, and accessibility of vaccination 
services. Unawareness about hepatitis B vaccination, inconvenient times 
for vaccination, and mothers being too busy were the most common 
reasons for not vaccinating their children. Thus, the national EPI pro
gram should prioritize strategies to increase vaccination coverage. 
Moreover, policymakers need to consider factors influencing vaccina
tion rates when developing vaccination policies. Strengthening the 
promotion of facility delivery and easy access to vaccines are crucial for 
improving children’s vaccination coverage. Additionally, enhancing 
defaulters’ tracing mechanisms and addressing reasons for incomplete 
vaccination provided by mothers are key.

Ethics approval and consent to participate

Ethical approval was obtained from the CDT Africa Scientific and 
Ethics Review Committee (SERC) and the Institutional Review Board 
(IRB) of the College of Health Sciences, Addis Ababa University. A 
permission letter was also obtained from the Amhara Public Health 
Institute and the city administrations. Additionally, community 
permission was obtained from community leaders. Written informed 
consent was obtained from the parents of the children who were 
enrolled in this study, whereas assent was obtained from the children 
who were 8–14 years old.

Consent for publication

Not applicable.

Availability of data and materials

The data used for this survey are available at the corresponding 
author so interested readers can get the data from the corresponding 
author with a reasonable request.

Funding

Not applicable.

Declaration of competing interest

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper.

M. Geta et al.                                                                                                                                                                                                                                    Public Health in Practice 9 (2025) 100608 

7 



Acknowledgements

We would like to express our gratitude to CDT-Africa and the Uni
versity of Gondar for providing technical support during the analysis 
and writing of this article. We also want to thank the staff of the medical 
microbiology department at the University of Gondar, the Amhara 
Public Health Institute, the city administration offices, and Tamyalew 
Getahun for their support during the data collection process.

References

[1] T. Nigatu, L. Abraham, H. Willems, M. Tilaye, F. Tiruneh, F. Gebru, et al., The 
status of immunization program and challenges in Ethiopia: a mixed method study, 
SAGE Open Medicine 12 (2024) 20503121241237115.

[2] Ministry of Health and Family Welfare Government of India, Guide for Health 
Workers: Pentavalent Vaccine, 2012.

[3] WHO/UNICEF, Global Immunization Data: Global Immunization Coverage, 2023. 
Accessed July 2024h ttps://w ww.who.int/docs/defaultsource/immunization/ 
immunization-coverage/wuenic_notes.pdf?sfvrsn=88ff590d_6.

[4] M. Ogero, J. Orwa, R. Odhiambo, F. Agoi, A. Lusambili, J. Obure, et al., 
Pentavalent vaccination in Kenya: coverage and geographical accessibility to 
health facilities using data from a community demographic and health surveillance 
system in Kilifi County, BMC Public Health 22 (2022) 826.

[5] UNICEF Ethiopia. https://www.unicef.org/ethiopia/press-releases/more-870000- 
children-ethiopia-miss-out-lifesaving-measles-diphtheria-and-tetanus. (Accessed 
16 July 2019).

[6] WHO, The Global Vaccine Action Plan 2011-2020: Review and Lessons Learned: 
Strategic Advisory Group of Experts on Immunization. The Global Vaccine Action 
Plan 2011-2020: Review and Lessons Learned: Strategic Advisory Group of Experts 
on Immunization, 2019.

[7] GAVI, Vaccines work: why a birth dose of hepatitis B vaccine could be life 
changing. https://www.gavi.org/vaccineswork/why-birth-dose-hepatitis-b-v 
accine-could-be-life-changing, 6 December 2023.

[8] S. Hailu, A. Astatkie, K.A. Johansson, B. Lindtjørn, Low immunization coverage in 
Wonago district, southern Ethiopia: a community-based cross-sectional study, PLoS 
One 14 (7) (2019) e0220144.

[9] S. Lulseged, A. Mekasha, Y. Berhane, Common childhood disease, in: Y. Berhane, 
D. Haile Mariam, K. Helmut (Eds.), Epidemiology and Ecology of Health and 
Disease in Ethiopia, Shama Books, Addis Ababa, 2009, pp. 25–33.

[10] T.A. Marefiaw, M.A. Yenesew, K.M. Mihirete, Age-appropriate vaccination 
coverage and its associated factors for pentavalent 1-3 and measles vaccine doses, 
in northeast Ethiopia: a community-based cross-sectional study, PLoS One 14 (8) 
(2019) e0218470.

[11] S. Sako, G. Gilano, S. Hailegebreal, Determinants of childhood vaccination among 
children aged 12–23 months in Ethiopia: a community-based cross-sectional study, 
BMJ Open 13 (2023) e069278.

[12] Ethiopian Public Health Institute, Federal Ministry of Health, Ethiopia Mini 
Demographic and Health Survey 2019, Ethiopian Public Health Institute, Addis 
Ababa, 2021.

[13] J.B. Bangura, S. Xiao, D. Qiu, F. Ousyang, L. Chen, Barriers to childhood 
immunization in sub-Saharan Africa: a systematic review, BMC Public Health 20 
(2020) 1–5.

[14] W.I. Zida-Compaore, D.K. Ekouevi, F.A. Gbeasor-Komlanvi, E.K. Sewu, T. Blatome, 
A.D. Gbadoe, et al., Immunization coverage and factors associated with incomplete 
vaccination in children aged 12 to 59 months in health structures in Lomé, BMC 
Res. Notes 12 (2019) 1–7.

[15] S.M. Fenta, H.B. Biresaw, K.D. Fentaw, S.G. Gebremichael, Determinants of full 
childhood immunization among children aged 12–23 months in sub-Saharan 
Africa: a multilevel analysis using Demographic and Health Survey Data, Trop. 
Med. Health 49 (2021) 1–2.

[16] G. Shibre, B. Zegeye, D. Idriss-Wheeler, S. Yaya, Inequalities in measles 
immunization coverage in Ethiopia: a cross-sectional analysis of demographic and 
health surveys 2000–2016, BMC Infect. Dis. 20 (2020) 1–2.

[17] Ethiopian Public Health Institute (EPHI). Ethiopia mini demographic and health 
survey 2019: final report. https://dhsprogram.com/pubs/pdf/FR363/FR363.

[18] T. Gualu, A. Dilie, Vaccination coverage and associated factors among children 
aged 12–23 months in debre markos town, Amhara regional state, Ethiopia, 
Advances in Public Health 2017 (1) (2017) 5352847.

[19] W. Animaw, W. Taye, B. Merdekios, M. Tilahun, G. Ayele, Expanded program of 
immunization coverage and associated factors among children age 12–23 months 
in Arba Minch town and Zuria District, Southern Ethiopia, 2013, BMC Public 
Health 14 (2014), 1-0.

[20] S. Teshome, H. Biazin, A. Tarekegne, T. Abebe, F. Bekele, A. Mihret, et al., 
Antibody response against hepatitis B virus after vaccination and seroprevalence of 
HBV in children in Addis Ababa, Ethiopia, Ethiop. Med. J. (2019).

[21] UNICEF (United Nations Children’s Fund), State of the World’s Vaccines and 
Immunization, United Nations, New York, 2002.

[22] S. Ozawa, S. Clark, A. Portnoy, S. Grewal, L. Brenzel, D.G. Walker, Return on 
investment from childhood immunization in low-and middle-income countries, 
2011–20, Health Aff. 35 (2) (2016) 199–207.

[23] M.J. Saffar, M.S. Rezai, Long-term antibody response and immunologic memory in 
children immunized with hepatitis B vaccine at birth, Indian Pediatr. 41 (2004) 
1232–1237.

[24] Hepatitis B Foundation. Vaccine for Hepatitis B. https://www.hepb.org/preventio 
n-and-diagnosis/vaccination.).

[25] Mark A. Miller, John T. Sentz, Vaccine-preventable Diseases, 2011.
[26] N. Khetsuriani, O. Lesi, S. Desai, P.A. Armstrong, R.A. Tohme, Progress toward the 

elimination of mother-to-child transmission of hepatitis B virus—worldwide, 
2016–2021, MMWR (Morb. Mortal. Wkly. Rep.) 71 (30) (2022) 958.

[27] Federal Ministry of Health, Ethiopia national expanded programme on 
immunization: comprehensive multi-year plan 2016 – 2020, Addis Ababa (April, 
2015).

[28] WHO. Hepatitis B vaccination coverage in Ethiopia. Accessed July 2024. https://i 
mmunizationdata.who.int/global/wiise-detail-page/hepatitis-b-vaccination-c 
overage?CODE=ETH&ANTIGEN=HEPB3&YEAR=2023).

[29] WHO, Global Health Sector Strategy on Viral Hepatitis 2016–2021, WHO, Geneva, 
Switzerland, 2016.

[30] Z.A. Mekonnen, K.A. Gelaye, M.C. Were, B. Tilahun, Timely completion of 
vaccination and its determinants among children in northwest, Ethiopia: a 
multilevel analysis, BMC Public Health 20 (2020) 1–3.

[31] E. Legesse, W. Dechasa, An assessment of child immunization coverage and its 
determinants in Sinana District, Southeast Ethiopia, BMC Pediatr. 15 (2015) 1–4.

[32] T.D. Tesfaye, W.A. Temesgen, A.S. Kasa, Vaccination coverage and associated 
factors among children aged 12–23 months in Northwest Ethiopia, Hum. Vaccines 
Immunother. 14 (10) (2018) 2348–2354.

[33] M.W. Lake, L. Boulanger, P. Wasswa, M. Merbratu, A. Fenta, Factors for low 
routine immunization performance: a community-based cross-sectional study in 
Dessie town, south Wollo zone, Ethiopia, 2014, Adv Appl Sci 1 (1) (2016) 7–17.

[34] T. Desalegn, M.B. Shiferaw, E. Tesfahun, A. Moges, T. Semunigus, Vaccination 
coverage and associated factors among children in Debre Berhan town, Ethiopia, 
Recent Adv Biol Med 5 (2019) 11536, 2019.

[35] M. Dheresa, Y. Dessie, B. Negash, B. Balis, T. Getachew, G. Mamo Ayana, B. 
T. Merga, L.D. Regassa, Child vaccination coverage, trends and predictors in 
Eastern Ethiopia: implication for sustainable development goals, J. Multidiscip. 
Healthc. (2021) 2657–2667.

[36] Y. Ebrahim, W.B. Salgedo, Childhood immunization coverage in Tehulederie 
district, Northeast of Ethiopia: a community based cross sectional study, Int J Curr 
Res. 7 (9) (2015) 20234–20240.

[37] T. Tiki, T. Likassa, D. Endalew, A. Tolessa, Immunization coverage and associated 
factors among children in bila town, west Wellega zone, Oromia regional state, 
Western Ethiopia, Acta Soc. Med. Scand. 3 (11) (2019) 54–58.

[38] Federal Ministry of Health, Ethiopia national expanded programme on 
immunization: comprehensive multi-year plan 2016 – 2020, Addis Ababa (April, 
2015).

[39] M.A. Mbengue, M. Sarr, A. Faye, O. Badiane, F.B. Camara, S. Mboup, T.N. Dieye, 
Determinants of complete immunization among senegalese children aged 12–23 
months: evidence from the demographic and health survey, BMC Public Health 17 
(2017) 1–9.

[40] L. Breakwell, D. Marke, R. Kaiser, A. Tejada-Strop, M.D. Pauly, S. Jabbi, et al., 
Assessing the impact of the routine childhood hepatitis B immunization program 
and the need for hepatitis B vaccine birth dose in Sierra Leone, 2018, Vaccine 40 
(19) (2022) 2741–2748.

[41] D.K. Ekouevi, F.A. Gbeasor-Komlanvi, I. Yaya, W.I. Zida-Compaore, A. Boko, 
E. Sewu, et al., Incomplete immunization among children aged 12–23 months in 
Togo: a multilevel analysis of individual and contextual factors, BMC Public Health 
18 (2018), 1-0.

[42] M.K. Frozanfar, N. Hamajima, S.H. Fayaz, A.D. Rahimzad, H. Stanekzai, 
S. Inthaphatha, et al., Factors associated with pentavalent vaccine coverage among 
12-23-month-old children in Afghanistan: a cross-sectional study, PLoS One 18 (8) 
(2023) e0289744.

[43] M.N. Yakum, F.D. Atanga, A.B. Ajong, L.E. Eba Ze, Z. Shah, Factors associated with 
full vaccination and zero vaccine dose in children aged 12–59 months in 6 health 
districts of Cameroon, BMC Public Health 23 (1) (2023) 1693.

[44] G.A. Yendewa, P.B. James, A.M. Mohareb, U. Barrie, S.P. Massaquoi, S. 
A. Yendewa, et al., Childhood hepatitis B immunization coverage and barriers in 
Sierra Leone, Liberia, and Guinea: analysis of national surveys (2018-2020), 
medRxiv (2023), 2023-03.

[45] W. Gong, M. Taighoon Shah, S. Firdous, B.A. Jarrett, L.H. Moulton, et al., 
Comparison of three rapid household survey sampling methods for vaccination 
coverage assessment in a peri-urban setting in Pakistan, Int. J. Epidemiol. 48 (2) 
(2019) 583–595.

[46] S. Shahid, S. Ahmed, M.F. Qazi, R. Ali, S.A. Ali, A.K. Zaidi, N.T. Iqbal, F. Jehan, M. 
I. Nisar, Differential coverage for vaccines in the expanded program on 
immunization (EPI) among children in rural Pakistan, Vaccine 41 (16) (2023) 
2680–2689.

[47] A.R. Khowaja, U. Zaman, A. Feroze, A. Rizvi, A.K. Zaidi, Routine EPI coverage: 
subdistrict inequalities and reasons for immunization failure in a rural setting in 
Pakistan, Asia Pac. J. Publ. Health 27 (2) (2015) NP1050–N1059.

[48] B.N. Tagbo, C.B. Eke, B.I. Omotowo, C.N. Onwuasigwe, E.B. Onyeka, U.O. Mildred, 
Vaccination coverage and its determinants in children aged 11 - 23 Months in an 
urban district of Nigeria, World J. Vaccine 4 (2014) 175–183.

[49] G. Russo, A. Miglietta, P. Pezzotti, R.M. Biguioh, G. Bouting Mayaka, M.S. Sobze, et 
al., Vaccine coverage and determinants of incomplete vaccination in children aged 
12–23 months in Dschang, West Region, Cameroon: a cross-sectional survey during 
a polio outbreak, BMC Public Health 15 (2015), 1-1.

[50] A.R. Sarker, R. Akram, N. Ali, Z.I. Chowdhury, M. Sultana, Coverage and 
determinants of full immunization: vaccination coverage among Senegalese 
children, Medicina 55 (8) (2019) 480.

M. Geta et al.                                                                                                                                                                                                                                    Public Health in Practice 9 (2025) 100608 

8 

http://refhub.elsevier.com/S2666-5352(25)00027-8/sref1
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref1
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref1
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref2
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref2
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref3
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref3
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref3
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref4
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref4
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref4
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref4
https://www.unicef.org/ethiopia/press-releases/more-870000-children-ethiopia-miss-out-lifesaving-measles-diphtheria-and-tetanus
https://www.unicef.org/ethiopia/press-releases/more-870000-children-ethiopia-miss-out-lifesaving-measles-diphtheria-and-tetanus
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref6
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref6
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref6
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref6
https://www.gavi.org/vaccineswork/why-birth-dose-hepatitis-b-vaccine-could-be-life-changing
https://www.gavi.org/vaccineswork/why-birth-dose-hepatitis-b-vaccine-could-be-life-changing
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref8
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref8
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref8
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref9
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref9
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref9
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref10
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref10
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref10
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref10
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref11
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref11
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref11
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref12
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref12
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref12
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref13
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref13
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref13
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref14
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref14
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref14
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref14
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref15
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref15
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref15
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref15
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref16
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref16
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref16
https://dhsprogram.com/pubs/pdf/FR363/FR363
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref18
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref18
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref18
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref19
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref19
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref19
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref19
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref20
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref20
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref20
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref21
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref21
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref22
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref22
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref22
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref23
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref23
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref23
https://www.hepb.org/prevention-and-diagnosis/vaccination
https://www.hepb.org/prevention-and-diagnosis/vaccination
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref25
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref26
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref26
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref26
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref27
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref27
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref27
https://immunizationdata.who.int/global/wiise-detail-page/hepatitis-b-vaccination-coverage?CODE=ETH&amp;ANTIGEN=HEPB3&amp;YEAR=2023
https://immunizationdata.who.int/global/wiise-detail-page/hepatitis-b-vaccination-coverage?CODE=ETH&amp;ANTIGEN=HEPB3&amp;YEAR=2023
https://immunizationdata.who.int/global/wiise-detail-page/hepatitis-b-vaccination-coverage?CODE=ETH&amp;ANTIGEN=HEPB3&amp;YEAR=2023
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref29
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref29
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref30
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref30
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref30
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref31
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref31
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref32
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref32
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref32
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref33
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref33
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref33
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref34
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref34
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref34
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref35
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref35
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref35
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref35
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref36
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref36
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref36
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref37
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref37
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref37
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref38
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref38
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref38
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref39
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref39
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref39
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref39
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref40
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref40
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref40
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref40
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref41
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref41
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref41
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref41
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref42
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref42
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref42
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref42
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref43
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref43
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref43
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref44
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref44
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref44
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref44
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref45
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref45
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref45
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref45
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref46
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref46
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref46
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref46
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref47
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref47
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref47
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref48
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref48
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref48
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref49
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref49
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref49
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref49
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref50
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref50
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref50


[51] R.B. Barata, A.P. França, I.A. Guibu, M.T. Vasconcellos, J.C. Moraes, M.D. Teixeira, 
et al., National vaccine coverage survey 2020: methods and operational aspects, 
Rev. Bras. Epidemiol 26 (2023) e230031.

[52] J.E. Machado-Alba, M.E. Machado-Duque, J.C. Vargas-Zambrano, High coverage 
and timeliness of vaccination of children under 6 years of age in Risaralda, 
Colombia, Hum. Vaccines Immunother. 19 (2) (2023) 2257424.

[53] X.Y. Tang, X.X. Yan, X. Wei, Q.L. Qin, Y.D. Lin, A. Geater, et al., Timeliness, 
completeness, and timeliness-and-completeness of serial routine vaccinations 
among rural children in Southwest China: a multi-stage stratified cluster sampling 
survey, Vaccine 39 (24) (2021) 3236–3249.

[54] USAID, Essential Services for Health in Ethiopia and Oromia Region, Household 
Survey, Addis Ababa, 2004.

[55] J. Ateudjieu, M.N. Yakum, A.P. Goura, A.M. Tembei, D.K. Ingrid, B. Bita’a Landry, 
et al., EPI immunization coverage, timeliness and dropout rate among children in a 
West Cameroon health district: a cross-sectional study, BMC Public Health 20 
(2020), 1-1.

[56] O.A. Uthman, E.Z. Sambala, A.A. Adamu, D. Ndwandwe, A.B. Wiyeh, T. Olukade, 
et al., Does it really matter where you live? A multilevel analysis of factors 
associated with missed opportunities for vaccination in sub-Saharan Africa, Hum. 
Vaccines Immunother. 14 (10) (2018) 2397–2404.

[57] K. Hajian-Tilaki, Sample size estimation in epidemiologic studies, Caspian journal 
of internal medicine 2 (4) (2011) 289.

[58] S. Mihret Fetene, W. Debebe Negash, E.S. Shewarega, D.B. Asmamaw, D.G. Belay, 
R.E. Teklu, et al., Determinants of full immunization coverage among children 
12–23 months of age from deviant mothers/caregivers in Ethiopia: a multilevel 
analysis using 2016 demographic and health survey, Front. Public Health 11 
(2023) 1085279.

[59] H. Tadesse, A. Deribew, M. Woldie, Predictors of defaulting from completion of 
child immunization in south Ethiopia: a case control study, BMC Public Health 9 
(150) (2009) 1–6.

[60] S.Z. Alshammari, I. AlFayyad, Y. Altannir, M. Al-Tannir, Parental awareness and 
attitude about childhood immunization in Riyadh, Saudi Arabia: a cross-sectional 
study, Int. J. Environ. Res. Publ. Health 18 (16) (2021) 8455.

[61] Y.A. Tefera, A.L. Wagner, E.B. Mekonen, B.F. Carlson, M.L. Boulton, Predictors and 
barriers to full vaccination among children in Ethiopia, Vaccines 6 (2) (2018) 22.

[62] I.S. Abdulraheem, A.T. Onajole, A.A. Jimoh, A.R. Oladipo, Reasons for incomplete 
vaccination and factors for missed opportunities among rural Nigerian children, 
J. Publ. Health Epidemiol. 3 (4) (2011) 194–203.

M. Geta et al.                                                                                                                                                                                                                                    Public Health in Practice 9 (2025) 100608 

9 

http://refhub.elsevier.com/S2666-5352(25)00027-8/sref51
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref51
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref51
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref52
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref52
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref52
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref53
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref53
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref53
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref53
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref54
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref54
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref55
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref55
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref55
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref55
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref56
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref56
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref56
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref56
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref57
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref57
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref58
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref58
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref58
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref58
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref58
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref59
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref59
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref59
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref60
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref60
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref60
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref61
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref61
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref62
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref62
http://refhub.elsevier.com/S2666-5352(25)00027-8/sref62

	Hepatitis B vaccination coverage and associated factors among children living in northwest Ethiopia city administrations: A ...
	1 Introduction
	2 Methods
	2.1 Study design, period and area
	2.2 Populations
	2.3 Sample size
	2.4 Sampling techniques
	2.5 Outcome measures
	2.6 Data collection and quality
	2.7 Statistical analyses and interpretation

	3 Results
	3.1 Sociodemographic characteristics of children and their mothers
	3.2 Hepatitis B vaccination coverage in children
	3.3 Complete hepatitis B vaccination coverage rates by respondents’ characteristics
	3.4 Predictors of complete hepatitis B vaccination in children
	3.5 Reasons for hepatitis B vaccination failure among partially and unvaccinated children

	4 Discussion
	5 Conclusion
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and materials
	Funding
	Declaration of competing interest
	Acknowledgements
	References


