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ABSTRACT
Background: Hepatitis B virus (HBV) remains a public health problem in South Sudan. Vaccination is currently the most 
effective means of protection against HBV infection. However, there is limited evidence regarding the uptake of the 
vaccine among women of reproductive age (WRA) in South Sudan. This study aimed to examine the predictors of HBV 
vaccine uptake among WRA in Juba City, South Sudan.
Methods: This study adopted a mixed methods cross-sectional design with quantitative and qualitative components 
among WRA accessing health services at seven health facilities in Juba, South Sudan from May to July 2024. A validated 
semi-structured questionnaire was used to collect data related to HBV vaccine uptake, women characteristics, health 
behaviour factors from the 1808 randomly selected women. The study used Stata version 15 and ATLAS.ti version 7 for 
analyses. Chi squared tests and regression model were performed to determine associations and likelihood, respectively. 
Results: Among the 1,808 women, 37.7% received HBV vaccine as observed uptake and 65.8% as model’s predicted 
uptake. Of those who received the vaccine, 56.9% had full dose. The demographic factors associated with uptake 
of HBV vaccine were; residential area (p<.001), level of education (p<.001), employment status (p<.001). Similarly, 
health behaviours associated with uptake of vaccine were; blood transfusion (p<.001), and surgical operation (p<.001). 
The women who attended formal education were two times more likely to receive HBV vaccine compared to those who 
did not (OR 1.988, 95% CI: 1.508 - 2.621). Employed women of reproductive age were two times more likely to 
receive HBV vaccine than the unemployed (OR 1.676, 95 CI: 1.339 - 2.097). Women who had close contact with 
a case of hepatitis B were two times more likely to receive the vaccine than those who had not had close contact with 
a case of hepatitis B (OR 1.509, 95% CI:1.13 - 2.016). The study identified these themes: benefits of HBV vaccine 
uptake (prevention of HBV and its complications, prevention of vertical transmission and social benefit (herd immunity)). 
Furthermore, the results of major theme of barriers to HBV vaccine uptake included lack of vaccine information, limited 
access to vaccination, fear of adverse reactions, and financial constraints.
Conclusion: HBV vaccine uptake among women of reproductive age in Juba city remains suboptimal. Uptake was 
associated with residential area, level of education, employment status, blood transfusion history, and surgical operation 
history. The study recommends strengthening tailored health promotion interventions, addressing identified barriers, 
expanding antenatal HBV screening, and providing continuous in-service training for health workers.

 

BACKGROUND

H epatitis B virus (HBV) is a partially double-
stranded, enveloped virus with a circular DNA 

genome. It belongs to the family Hepadnaviridae. 
A first infection with HBV is considered an acute 
infection, whereas an infection lasting more than six 
months is defined as chronic infection. Transmission 
of HBV from mother to child during birth is known 
as vertical transmission. Horizontal transmission 
refers to transmission from one host to another (e.g., 
through sexual contact with an infected person, or 
blood transfusion). 

Globally, 296 million people were living with chronic 

HBV infection, representing a prevalence of 3.8% 
in the general population. An estimated 1.5 million 
new infections and 820,000 deaths occur annually, 
with liver cirrhosis and hepatocellular carcinoma 
(HCC) accounting for most of these deaths. HBV 
affects approximately 6 million children younger 
than five years, with a prevalence of 0.9%. At the 
end of 2019, 30.4 million people living with HBV 
were aware of their hepatitis B status. Worldwide, 
coverage of the third dose of HBV vaccine was 85%, 
while timely birth- dose coverage was estimated at 
43%. Additionally, 6.6 million people diagnosed with 
hepatitis B were receiving treatment.1,2
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The burden of HBV infection is highest in the WHO 
Western Pacific Region and the WHO African Region. HBV 
persistently infects 82.3 million people in Africans, with 
25% mortality rate or at least 200,000 deaths annually. In 
the Western Pacific Region, 116 million people are living 
with HBV infection, representing a prevalence of 5.9% in 
the general population. Approximately 360,000 children 
younger than five years are chronically infected by HBV, 
representing a prevalence of 0.3%. Whereas 60 million 
people are infected in the Eastern Mediterranean Region, 
18 million are in the South-East Asia Region, 14 million 
in the European Region and 5 million in the Region of 
the Americas.2 

Of People living with HBV infection in the WHO African 
Region, only 2% (1,800,000) are aware of their status 
and 0.1% (110,000) have access to HBV treatment. 
Access to HBV treatment is highest in the Western Pacific 
Region at 5%.2

Within Sub-Saharan Africa (SSA), HBV infection is 
endemic, and the HBV- related disease burden is high. 
The lifetime risk of HBV infection exceeds 60%, and 
more than 8% of the population remain chronic HBV 
carriers who are at risk of progressive liver disease and 
HCC.3 Hepatocellular carcinoma is a highly aggressive 
cancer with limited treatment options, particularly in 
resource-limited setting. SSA has one of the highest HBV-
related liver cancer rates in the world, with HBV-related 
liver cancer being the most common cancer among males 
and third most common cancer among females.1,4

HBV is most commonly transmitted vertically, that is, from 
mother to child during childbirth. It is also transmitted 
horizontally through contact with blood or other body 
fluids during sexual intercourse with an infected partner, 
unsafe injections or exposure to sharp instruments.5 

Diagnosis of HBV requires laboratory confirmation 
since it is not possible to clinically differentiate hepatitis 
B from other forms of viral hepatitis. To ensure blood 
safety and prevent accidental transmission through 
transfusion, all blood donors are screened for HBV. A 
safe and effective HBV vaccine protects against HBV 
infection, with protection ranging from 98% to 100%, 
thereby preventing chronic disease, liver cirrhosis and 
liver cancer.5

South Sudan is not an exception among African countries. 
The magnitude of HBV endemicity is high and has 
become a major public health problem. A country with a 
hepatitis B prevalence exceeding 8% is considered highly 
endemic.6 For instance, the prevalence of chronic HBV 
infection among South Sudanese general population is 
estimated at 22.4%.7 Seropositivity of hepatitis B among 
blood donors was reported as 8.9% at Maridi County 
Hospital8; 18% at Juba Teaching Hospital Blood Bank9 

and 8.2% at the National Blood Bank in 2018.8 The 
prevalence of HBV infection among pregnant women 
attending Juba Teaching Hospital stands at 11%10 and 
6.3%.11 Uptake of the hepatitis B vaccine among health 
workers at Juba Teaching Hospital stands at 44.2%.12

In this regard, South Sudan has been categorized as 
a highly endemic country, with an estimated HBV 
prevalence exceeding 8%.13 This high prevalence 
necessitated the development of the National Strategic 

Plan on Viral Hepatitis in South Sudan 2020-2024, which 
envisages, “halting hepatitis transmission in South Sudan 
while ensuring that everyone living with viral hepatitis has 
access to safe, affordable and effective prevention, care and 
treatment services.”
Although a safe and highly effective HBV vaccine protects 
against HBV infection,14 there is little evidence regarding 
the predictors of vaccine uptake among women of 
reproductive age in South Sudan, as well as the perceived 
benefits and barriers influencing uptake. Thus, this study 
aims to examine the predictors of hepatitis B virus (HBV) 
vaccine uptake among women of reproductive age. The 
findings will facilitate the generation of evidence- base 
recommendations to policy makers to strengthen the 
country’s health system.

This study was guided by the Health Belief Model (HBM). 
The HBM was developed by social scientists in the early 
1950s at the United States Public Health Service to explain 
the failure of individual to adopt disease preventive 
strategies. Its later applications included understanding 
patients’ responses to symptoms and compliance with 
therapeutic interventions.

The central concept of the HBM is that a person’s belief 
in their susceptibility to and the severity of an illness or 
disease, together with their belief in the effectiveness of a 
recommended health behaviour or strategies, influences 
the likelihood of adopting that behaviour. 

The HBM constitutes four key constructs: perceived 
severity, perceived susceptibility, perceived benefits, 
and perceived barriers. These either collectively or 
individually can be applied to articulate the health 
behaviour. Contemporary versions of the HBM expanded 
to incorporate more three constructs: cues to action, 
modifying factors, and self-efficacy (Figure 1).

The HBM is based on the understanding that an 
individual is more likely to undertake a health-related 
action, such as receiving the HBV vaccine, if they believe 
that an adverse health condition is preventable, and that 

FIGURE 1: Conceptual Framework: Health Belief Model
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vaccination is an effective preventive strategy. The model 
also supports understanding adherence to HBV treatment 
and other preventive behaviours.

METHODS
Study Areas
South Sudan consists of ten states, namely; Central 
Equatoria, Eastern Equatoria, Jonglei, Lakes, Northern 
Bahr El Ghazal, Unity, Upper Nile, Warrap, Western 
Bahr El Ghazal, and Western Equatoria, as well as three 
administrative areas: Abyei, Pibor, and Ruweng. Juba is 
both the capital city of South Sudan and the capital of 
Central Equatoria State. 

The study was conducted in Juba, a city with a 
heterogeneous population. Juba has a population of 
372,413 people, with a growth rate of 4.23%. Juba City 
comprises three block councils (Figure 2): Juba, Kator 
and Munuki.15 Of the 28 health facilities in Juba city, the 
following were selected as the study sites: Juba Teaching 
Hospital, Juba Military Hospital, Nyakuron PHCC, Kator 
PHCC and Munuki PHCC. In addition, Gumbo PHCC and 
Gurei PHCC were considered due to high concentration 
of observed maternal services users. These health facilities 
were collectively referred to as the selected health 
facilities.

Research Design
This study adapted mixed-methods cross-sectional 
design with quantitative and qualitative components 
to examine the uptake of HBV vaccine among women 
of reproductive age in Juba City, South Sudan. A semi 
structured questionnaire was used to collect the data.

Study Population
The study population consisted of women of reproductive 
age (18 - 49 years) who attended healthcare services, 
including antenatal and reproductive health services, at 
the selected health facilities in Juba City between May 
and July 2024.

Sample Size and Sampling Techniques
The sample size was determined from the Cochran’s 
formula 16–18 to estimate a statistically representative 
sample size. 

The proportion of HBV vaccine uptake in Juba city was 
assumed to be at 50% (0.5) since it was unknown among 
women of reproductive age of Juba City South Sudan. 
The margin of error was set at 5% (0.05), the design 
effect was 4, and the non-response rate was 15%. Thus, 
the final sample size was 1808 women of reproductive 
age.

The sampling procedures used were purposive and 
systematic sampling. Health facilities within the Juba 
city council blocks were selected purposively based on 
utilisation rates. The study population was then stratified 
by health facility, namely; Juba Teaching Hospital, Juba 
Military Hospital, Nyakuron PHCC, Kator PHCC, Munuki 
PHCC, Gumbo PHCC, and Gurei PHCC. Afterwards, 
the sampling frame, comprising lists of women of 
reproductive age attending services at each health facility 
was obtained from the respective facility administration. 
Proportionate- to- size allocation technique was applied 
to determine the number of participants to be selected 
from each facility. 

The sample size was proportionally allocated to each 
health facility based on their sample frame, using 
Formula 1: Proportionate- to- size frame

Where:

n ≡ total sample size (1808) 
ni ≡ required sample size in each health facility 
Ni ≡ number of the women attending each health facility 
N ≡ total number of women attending all selected health 
facilities.
Participants were selected from the seven health facilities 
using a computer-based systematic random sampling 
technique until the sample size saturation level was 
reached. This procedure was considered appropriate since 
the study targeted a relatively homogeneous population, 
namely, women of childbearing age (Table 1).

Data Collection Methods and Procedure, Inclusion & 
Exclusion Criteria
A trained and experienced research team comprising 
midwives collected primary data using a validated semi-
structured questionnaire.19 The questionnaire collected 
information on HBV vaccine uptake, participants’ 
characteristics, health behaviour factors, and the 
perceived benefits and barriers to vaccine uptake among 
the 1,808 randomly selected women. Data collection 
commenced after ethical approval had been obtained and 
informed consent had been secured from participants.

The inclusion criteria were women aged 18 to 49 years 
who accessed healthcare services, including antenatal 
care at selected health facilities in Juba city. The exclusion 
criteria were women outside the age range of 18 to 49 
years and those who declined to participate in the study.

FIGURE 2: Map Showing Health Facilities in Juba City, 
South Sudan
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Data Management and Analysis Techniques
EpiData version 4.7 (EpiData Association, Denmark) 
was used to design the questionnaire. The completed 
dataset was subsequently exported to Stata version 15 for 
analysis. The data quality assurance procedures included 
checking for completeness, data entry, validating, coding, 
cleaning and transformation before analysis.

Because the outcome variables were HBV vaccine 
uptake, analyses included cross-tabulations and logistic 
regression. Chi-square tests, phi coefficients (effect size), 
Fisher exact tests, Spearman correlation coefficients, 
odds ratios, 95% confidence intervals, and p-values were 
computed as appropriate. These analyses were conducted 
to determine the relationship between predictor variables 
and HBV vaccine uptake. Predictor variables were treated 
as independent variables, while HBV vaccine uptake was 
treated as the dependent variable.

Qualitative data were extracted from the semi structured 
questionnaires, cleaned and prepared for analysis. The 
data were then imported into ATLAS.ti version 7, where 
they were coded and analysed to identify patterns and 
themes related to the perceived benefits and barriers to 
HBV vaccine uptake among women of reproductive age 
in Juba City. The HBM guided the qualitative analysis.

Ethical Consideration
Ethical clearance was obtained from South Sudan 
Research and Ethical Review Board (Reference No: MOH/
RERB/P/S.31/05/024). The clearance was subsequently 
forwarded to the Director General of the Central Equatoria 
State Ministry of Health to permit data collection at the 
respective health facilities. At each health facility, written 
informed consent was obtained from all participants. 
Confidentiality, anonymity, and voluntary participation 
were assured throughout the study.

RESULTS
The Sociodemographic Characteristics of Women of 
Reproductive Age
Table 2 shows descriptive analysis of the sociodemographic 
characteristics of women of reproductive age who 
participated in the study. A total of 1808 women 
participated, yielding a response rate of 99.9%. The mean 

age was 27.21 years (SD± 6.29), with an age range of 18 
to 49 years (Table 3). Participants were recruited from 
seven health facilities, with majority (23.1% n=418) 
from Juba Teaching Hospital (JTH).

Most participants (47.8%; n=864; 95% CI: 45.3-49.9) 
were aged 25 to 34 years. The majority (56%; n=1,013); 
95% CI: 53.9-58.5) resided outside the Juba City Council 
blocks. The mean parity was 2.88 (95% CI: 2.78 - 2.98) 
(Table 3).

The vast majority of participants originated from the 
Greater Equatoria Region. Christians constituted 87.3% 
of the participants. Most participants (78.2%) had 
attained formal education, more than half (54.5%) were 
unemployed. Unmarried women accounted for 10.5% of 
the study population. Among married women, 61.7% were 
in monogamous unions. Women with parity of less or equal 
to 3 constituted 64.7% of the participants (Table 2).

The Level of Hepatitis B Vaccine Uptake Among Women of 
Reproductive Age
To assess the level of HBV vaccine uptake among women 
of reproductive age in Juba city, South Sudan, a total of 
1808 participants were interviewed. Of these, 37.7% had 
received the HBV vaccine. Among vaccinated women, 
56.9 % had received three doses, 23.6% had received 
two doses, and 19.5% had received one dose (Table 4, 
Figure 3 ). 

The level of HBV vaccine uptake varied across health 
facilities. Uptake was highest at Kator Primary Health 
Care Centre (PHCC) (50.9%), followed by Juba Teaching 
Hospital (41.9%), Nyakuron PHCC (40.3%), Juba Military 
Referral Hospital (36.2%), Gumbo PHCC (35.4%), Gurei 
PHCC (32.4%) and Munuki PHCC (30.1%). Thus, Kator 
PHCC recorded the highest level of HBV vaccine uptake 
among the selected healthcare facilities (Table 4).

Among women aged ≥ 45 years, more than half (53.6%) 
had received the HBV vaccine. Vaccine uptake was 37.6% 
among Christians and 40.1% among Muslims, whereas 
none of the traditional believers reported receiving the 
vaccine. Women who attended formal education were 
more likely to have received the HBV vaccine than those 
with no formal education (Table 4).

TABLE 1: Proportionate to Sample Frame Allocation of Research Participants to the Health Facilities

Health Facility			       Ni = Number of 	    ni= required sample		  Systematic random
				         WRA in Each HF	      size in each HFs:		  sampling (every n^th)
							              ni = (n*Ni)/N	

Gumbo PHCC				    734			   212				    3
Gurei PHCC				    1063			   305				    3
JMH					     1237			   355				    3
JTH					     1457			   418				    3
Kator PHCC				    398			   114				    3
Munuki PHCC				    545			   156				    3
Nyakuron PHCC				    864			   248				    3
Total					     6298			   1808	
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Among the regions of South Sudan, women originating 
from Greater Equatoria had an HBV uptake of 39.9%. 
Administrative units with vaccine uptake exceeding the 
overall uptake rate of 37.7% included Western Bahr El 
Ghazal, Warrap, and Western Equatoria. Women residing 
in rural areas had an uptake of 33.4%, compared with 
41.1% among those residing in urban areas (Table 4).

The study participants who smoked shishia (tobacco), 
46.3% had received the HBV vaccine. Vaccine uptake 
was 50.3% among women who consumed alcohol, 

50.5% among those who reported close contact with a 
person infected with HBV, 53.8% among those who had 
undergone surgical procedure, and 53.8% among those 
who had received a blood transfusion (Table 4).

The demographic factors significantly associated with 
HPV vaccine uptake were residential area in Juba [X2

(3)=20.321,p<.001,phi=0.106], state of origin [X2  
(12)=21.943,p=.038,phi=0.110], level of education [X2

(3)=67.605,p<.001,phi=0.193], employment status 
[X2(2)=54.748,p<.001,phi=0.174], marital status [X2  
(2)=12.181,p=.002,phi=0.082], and monthly family 
income [X2  (4)=12.925,p=.012,phi=0.085]. 

Health behaviours factors significantly associated with 
HBV vaccine uptake included health facility attended [X2 
(6)=20.616, p <.001,phi=0.107], blood transfusion [X2 
(1)=28.202, p <.001,phi=0.125], surgical operation [X2(1)
=27.867,p<.001,phi=0.077], smoking shishia (tobacco) [X2

(1)=10.791,p<.001,phi=0.077], drinking alcohol [X2(1)=2
7.590,p<.001,phi=0.124]. Therefore, the null hypothesis 
was rejected. On the other hand, age group, religion, 
parity, scarification, and tribal marks were not significantly 
associated with HBV vaccine uptake (Table 4).

Variables that were statistically significant at the 
bivariate level were considered in the multivariable 
logistic regression model to determine the likelihood of 
association. Preliminary analysis indicated no evidence 
of problematic multicollinearity (overall tolerance = 
0.973). Assessment of standardised residual values 
emphasised that there were outliers which were kept in 
the dataset. Thus, the model was statistically significant, 
[X^2  (31,N=1808)=179.436, p <.001], showing that the 
model could differentiate women who had received the 
HBV vaccine from those who had not. Consequently, the 
model clarified between 9.4% (Cox & Snell ) and 12.9% 
(Nagelkerke ) of the variance in HBV vaccine uptake and 
correctly predicted 65.8% uptake of HBV vaccine among 
women of reproductive age (Table 5). 

As shown in Table 6, residential area, formal education, 
employment status, monthly family income, close contact 
with an HBV case, smoking shishia (tobacco) and alcohol 
consumption made statistically significant contribution to 
the model.

Analysis of Odd Ratios (OR) for factors that influenced 
uptake of HBV vaccine is illustrated in Table 7. Women 
who had attained formal education were approximately 

TABLE 2: Sociodemographic Characteristics of Women 
of Reproductive Age in Juba, South Sudan (N = 1,808)

Variable			               n           % (95% CI) 

Age group		
   18 - 24 years		            672         37.2 (35-39.5)
   25 - 34 years		            864         47.8 (45.3-49.9)
   35 - 44 years		            244         13.5 (11.8-15.1)
   ≥ 45 years		            28           1.5 (1-2.2)
Residential area in Juba		
   Juba Block Council	           131         7.2 (6.1-8.4)
   Kator Block Council	           358         19.8 (17.9-21.6)
   Munuki Block Council	           531         29.4 (27.3-31.6)
   Others			            788         43.6 (41.4-45.9)
Religion		
   Christianity		            1579       87.3 (85.8-88.9)
   Islam			             222         12.3 (10.7-13.8)
   Traditional Beliefs	           7	            0.4 (0.1-0.7)
Formal education		
   No			             395         21.8 (19.9-23.8)
   Yes			             1413       78.2 (76.2-80.1)
Main occupation		
   Housewife		            1343       74.3 (72.2-76.3)
   Others			            465         25.7 (23.7-27.8)
Employment status		
   Unemployed		            986         54.5 (52.3-56.9)
   Employed		            334         18.5 (16.8-20.2)
   Self-employed		            488         27 (24.9-28.8)
Marital status		
   Unmarried		            189         10.5 (9.1-11.9)
   Married		            1415       78.3 (76.4-80.4)
   Separated/widow	           204         11.3 (9.7-12.7)
Type of marriage		
   Monogamy		            999         61.7 (59.3-63.9)
   Polygamy		            620         38.3 (36.1-40.7)
Parity		
   ≤ 3			             1169       64.7 (62.4-66.9)
   > 3			             639         35.3 (33.1-37.6)
Monthly family income (SSP)		
   ≤ SSP150,000		            7	            0.4 (0.1-0.7)
   ≤ SSP300,000		            149         8.2 (7-9.5)
   ≤ SSP450,000		            511         28.3 (26.3-30.5)
   ≤ SSP600,000		            355         19.6 (17.8-21.4)
   ≥ SSP600,001		            786         43.5 (41.2-45.8)
Monthly family income (USD)		
≥ USD50			            147         8.1 (6.9-9.3)
≥ USD100		            519         28.7 (26.7-30.8)
≥ USD150		            345         19.1 (17.1-20.7)
≥ USD200		            456         25.2 (23.2-27.2)
≤ USD201		            341         18.9 (17.1-20.6)

TABLE 3: Descriptive Statistics of Age, Parity, Monthly 
Family Income, and Hepatitis B Vaccine Doses (N = 1,808)

Variable		    Mean	      SD	       95% CI

Age in years	     27.21	      6.29 	       (2.78-2.99)
Parity		      2.88	      2.25 	       (2.78-2.98)
Monthly family	     148.7	      93.09       (144.45-153.17)
income USD
Monthly family        579930.86   363053.04     (563370.98-597376)
income SSP 

HBV vaccine dose	    2.37	      0.79 	        (2.31-2.43)
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TABLE 5: Summary of Statistical Model: Multivariable Logistic Regression Analyses

TABLE 6: Classification Table Predicting HBV Vaccine Uptake Among WRA

Chi-square					     df						                 Sig.

179.977						      32						               <0.001
Cox & Snell R Square			   Nagelkerke R Square
0.094						      0.128

					                    Predicted	
Observed			                       Uptake of HBV vaccine				   Percentage Correct
					     No			   Yes	

Uptake of HBV vaccine	           No	 967			   159				    85.9
			             Yes	 459			   223				    32.7
Overall Percentage										          65.8

TABLE 7: Predictors of Hepatitis B Vaccine Uptake Among Women of Reproductive Age in Juba, South Sudan

 Predictor		      B		  S.E.		  Wald		  df	 p value	     OR (95% CI LL, UL)

Access to health facility	  	  	  	  	  	  
   JTH*	  	  	  	  	  	  
   JMRH			  -0.052		  0.166		  0.096		  1	 .756	      0.95 (0.686, 1.315)
   Gurei PHCC		  -0.324		  0.173		  3.506		  1	 .061	      0.723 (0.515, 1.015)
   Nyakuron PHCC	 -0.1		  0.177		  0.319		  1	 .572	      0.905 (0.64, 1.280)
   Gumbo PHCC		  -0.161		  0.194		  0.696		  1	 .404	      0.851 (0.582, 1.243)
   Munuki PHCC		  -0.398		  0.22		  3.276		  1	 .070	      0.672 (0.437, 1.034)
   Kator PHCC		  -0.009		  0.263		  0.001		  1	 .974	      0.991 (0.592, 1.660)
Residential area in Juba	  	  	  	  	  	  
   Juba*	  	  	  	  	  	  
   Kator			   0.48		  0.235		  4.158		  1	 .041	      1.616 (1.019, 2.563)
   Munuki		  0.655		  0.222		  8.705		  1	 .003	      1.925 (1.246, 2.974)
   Others			  0.339		  0.225		  2.28		  1	 .131	      1.404 (0.904, 2.180)
Region of origin	  	  	  	  	  	  
   GER*	  	  	  	  	  	  
   GBR			   -1.653		  1.095		  2.279		  1	 .131	      0.191 (0.022, 1.637)
   GUR			   -0.489		  1.166		  0.176		  1	 .675	      0.613 (0.062, 6.022)
State of origin	  	  	  	  	  	  
   Central Equatoria	  	  	  	  	  	  
   Eastern Equatoria	 -0.207		  0.172		  1.442		  1	 .230	      0.813 (0.5811.140) 
   Western Equatoria	 -0.019		  0.172		  0.012		  1	 .913	      0.981 (0.700, 1.376)
   Jonglei		  0.285		  1.183		  0.058		  1	 .809	      1.33 (0.131, 13.513)
   Lakes			   1.375		  1.121		  1.503		  1	 .220	      3.953 (0.439, 35.594)
   Unity			   0.226		  1.203		  0.035		  1	 .851	      1.253 (0.119, 13.251)
   Upper Nile		  -0.282		  1.251		  0.051		  1	 .822	      0.754 (0.065, 8.763)
   Northern Bahr El Ghazal	 1.732		  1.198		  2.09		  1	 .148	      5.654 (0.540, 59.197)
   Warrap		  2.196		  1.188		  3.416		  1	 .065	      8.986 (0.876, 92.221)
   Western Bahr El Ghazal	 2.183		  1.202		  3.296		  1	 .069	      8.873 (0.840, 93.676)
   Pibor			   0.216		  1.343		  0.026		  1	 .872	      1.241 (0.089, 17.243)

Continue
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two times more likely to receive the HBV vaccine as those 
with no formal education (OR 1.988, 95% CI:v 1.508 - 
2.621). Employed women were two times more likely to 
receive the HBV vaccine than unemployed women (OR 
1.676, 95 CI: 1.339 - 2.097). Women who reported close 
contact with a person infected with HBV were two times 
more likely to receive the vaccine than those without 
such contact (OR 1.509, 95% CI: 1.13 - 2.016). Similarly, 
women who consumed alcohol were more likely to 
have received the HBV vaccine than those who did not 
consume alcohol (OR 1.635, 95% CI: 1.210 - 2.21). It 
was observed that women who smoked shisha were less 
likely to have received the vaccine (OR 0.913, 95% CI: 
0.654 - 1.277).

Benefits of and Barriers to HBV Vaccine Uptake Among the 
Women 
Analytical Themes 
This qualitative component explored the following 
question: What are the benefits of and the barriers to 
HBV vaccine uptake among women of reproductive age 
in Juba City, South Sudan? The findings are presented 
according to themes derived from the Health Belief 
Model. The themes relating to the benefits of HBV 
vaccine uptake included prevention of HBV infection and 
its complications, prevention of vertical transmission and 
social benefit (herd immunity). Furthermore, barriers to 
HBV vaccine uptake were organised into lack of vaccine 
information, limited access to vaccination, fear of adverse 
reactions, and financial constraints.

The Benefits of HBV Vaccine Uptake
Prevention of HBV Infection and Its Complications
Respondents identified prevention of HBV infection as 
the primary benefit of vaccination. Participants perceived 
the vaccine providing protection against infection and 
reducing the risk of contracting the virus. 

“I heard of the information that the vaccine protects against 
HBV infection, which is why I went and got the vaccine.” 
(P09)

TABLE 7: Continued

 Predictor		      B		  S.E.		  Wald		  df	 p value	     OR (95% CI LL, UL)

Main occupation	  	  	  	  	  	  
   Housewife*	  	  	  	  	  	  
   Others			  0.132		  0.14		  0.895		  1	 .344	      1.141 (0.868, 1.501)
Employment status	  	  	  	  	  	  
   Unemployed*	  	  	  	  	  	  
   Employed		  0.516		  0.114		  20.351		  1	 <.001	      1.676 (1.339, 2.097)
Marital status	  	  	  	  	  	  
   Unmarried*	  	  	  	  	  	  
   Married		  -0.027		  0.183		  0.021		  1	 .885	      0.974 (0.680, 1.395)
   Separated/widow	 0.18		  0.223		  0.65		  1	 .420	      1.197 (0.773, 1.854)
Monthly family income USD	 0.001		  0.001		  4.817		  1	 .028	      1.001 (1.000, 1.003)
Surgically operated	  	  	  	  	  	  
   No*	  	  	  	  	  	  
   Yes			   0.525		  0.158		  10.988		  1	 .001	      1.69 (1.239, 2.304)
Contact with case of hepatitis B	  	  	  	  	  	  
   No*	  	  	  	  	  	  
   Yes			   0.411		  0.148		  7.757		  1	 .005	      1.509 (1.13, 2.016)
Ever used tobacco	  	  	  	  	  	  
   No*	  	  	  	  	  	  
   Yes			   -0.09		  0.171		  0.281		  1	 .596	      0.913 (0.654, 1.277)
Ever taken alcohol	  	  	  	  	  	  
   No*	  	  	  	  	  	  
   Yes			   0.492		  0.154		  10.226		  1	 .001	      1.635 (1.210, 2.21)
   Constant		  -1.991		  0.327		  37.181		  1	 0	      0.137
*Reference category

FIGURE 3: The Level of Hepatitis B Vaccine Uptake Among 
Women of Reproductive Age in Juba, South Sudan
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“It protects one from contacting the virus. It prevents or fights 
against the virus.” (P13)

Participants also recognised the role of vaccination in 
preventing serious health consequences associated with 
HBV infection, liver disease and liver cancer. 

“The Hepatitis B Virus vaccine series protect me and my baby 
against further infections of the disease.” (P12)

“It protects the immunity of a body; it reduces deaths related 
to the disease.” (P23)

“It reduces the risk of liver disease and liver cancer.” (P11)

“To prevent the spread of the infections to others and further 
complications.” (P31) 

Prevention of Vertical Transmission
Another perceived benefit was the prevention of mother-
to-child transmission of HBV. Participants believed that 
vaccination protects both mothers and their unborn 
children from infection.

“The benefit of getting hepatitis B vaccine is to people, myself 
and my foetus from getting HBV infections.” (P21)
“The vaccine prevents the mother and unborn baby from 
getting HBV and helps the baby to fight against HBV in case 
the baby gets in contact with an infected person.” (P03).

Social Benefits and Herd Immunity
Participant also perceived broader social and family 
benefits from vaccination against HBV. They believed 
that once the level of herd immunity in the population 
increases, the spread of HBV also reduces within the 
community.

“The benefits of getting hepatitis B vaccine are important to 
the family members.” (P19)

“The Benefit is for my family and me because I lost my husband 
to hepatitis B. I would love all to get vaccinated.” (P32)

“Importance of getting hepatitis B vaccine because it will 
prevent all family at home.” (P02)

“It helps prevent infection of the virus; it stops the spread of 
virus.” (P25)

“Protects the mother and unborn child from getting hepatitis; 
prevents the spread of hepatitis B virus in the community.” 
(P22)

The Barriers to HBV Vaccine Uptake
Lack of Vaccine Information
Lack of awareness and inadequate information about 
HBV and the vaccine emerged as a major barrier to 
vaccine uptake. Participants reported limited knowledge 
regarding availability, importance, and benefits of 
vaccination.

“It is due to no information the vaccine and I cannot get 
something that I do not have knowledge about.” (P15)

“I never thought of vaccination because I am good.” (P29)

“There is no information about the vaccine here. Reach to 
communities about this vaccination.” (P33)

“There is no proper information about the vaccine at community. 
The information did not reach to village of Wangleri.” (P27)
“I am not interested in getting the vaccine because I have no 

signs of the disease.” (P01)

Fear of Adverse Reactions
Concerns regarding vaccine safety and adverse effects 
were also reported as barriers to vaccine uptake. 

“I don’t like it because it brings pain to the whole body.” (P35)

“I fear adverse reactions and more information is needed.” 
(P26)

Limited Access to Vaccination 
Participants expressed frustration and concern over the 
scarcity of HBV vaccines, describing it as a major barrier 
to protecting their health. Many felt vulnerable when 
public facilities lacked vaccination services, forcing delays 
or costly alternatives. 

(P36) lamented, “no HBV vaccine at Juba Teaching 
Hospital,” while another was redirected to a private 
facility for vaccination, “I have referred to a private health 
facility for the vaccine.” (P05)

Financial Barriers
The cost of vaccination emerged as an important barrier. 
Participants indicated that the vaccine expensive and 
often unaffordable. 

“Because I am negative, and I cannot afford the hepatitis B 
virus vaccine.” (P10)

“The vaccine is expensive about, SSP 10,000. My husband 
earns little money.” (P16)

“I am not able to buy the vaccine because it is expensive.” 
(P17)

“I did not go for check up, I do have no signs of the sickness, 
and I do not have money.” (P34)

“For hepatitis B vaccine is so expensive that I do have neither 
time nor money to go and test.” (P04) 

Other Barriers
Co-infection and existing illness were also identified as 
barriers to vaccine uptake. One participant explained: 

“I am positive for hepatitis B, positive to human 
immunodeficiency virus (HIV), and have liver problems. That 
is why there is no need for the vaccine.” (P24)

DISCUSSION
The primary aim of this study was to examine the predictors 
of HBV vaccine uptake among women of reproductive age 
in Juba City, South Sudan. The discussion is based on the 
findings of this study and in compares them with findings 
from related studies conducted in both developing and 
developed countries.

The Level of Hepatitis B Vaccine Uptake Among Women of 
Reproductive Age
Whereas a safe and highly effective HBV vaccine 
protects against HBV infection,14 there was no evidence 
regarding the uptake of the vaccine in South Sudan 
among women of reproductive age. This study therefore 
contributes important evidence to fill this knowledge 
gap. Nonetheless, the observed uptake of HBV vaccine 
remains substantially lower than the global three-dose 
HBV vaccination coverage of 85%.20
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However, the uptake observed in this study was relatively 
higher than that reported in some previous studies. 
For example, 33% of Chinese women of reproductive 
age accessed HBV vaccine at a university obstetric unit 
in Hong Kong.21   Similarly, among Nigerian women 
of reproductive age, only 13.2% had received the 
vaccine, while approximately 5% had completed the full 
vaccination schedule.22

This variation in vaccine uptake across settings may 
be attributed to socio-demographic characteristics and 
health-related behaviours. In the present study, HBV 
vaccine uptake was higher among older women with 
formal education, and women who reported previous 
exposure to HBV risk factors such as blood transfusion, 
surgical procedures, and contact with individuals infected 
with HBV.

This study identified several demographic factors that 
were significantly associated with uptake of HBV vaccine 
uptake, including level of education, employment status, 
residential area, state of origin, marital status and monthly 
family income. These findings are consistent with a study 
conducted in Korea, which reported that household 
income and education level were significantly associated 
with completion of the HBV vaccination series.23

Furthermore, this research demonstrated that health-
related factors significantly associated with vaccine uptake 
included health facility attended, blood transfusion, 
history of surgical operation, smoking shisha and alcohol 
consumption. On the other hand, age group, religion, 
parity, dental procedures, scarification, or tribal marks 
were not statistically associated with uptake of HBV 
vaccine.

Multivariable logistic regression analysis showed that 
participants who had attained formal education were 
two times more likely to receive HBV vaccine as those 
with no formal education. Similarly, employed women of 
reproductive age were more likely to be vaccinated than 
unemployed women. Women who reported close contact 
with a case of hepatitis B were also more likely to receive 
the vaccine. Likewise, alcohol consumers were more 
likely to report HBV vaccine uptake than those who did 
not drink alcohol. Women who smoke shisha had lower 
odds of vaccine uptake.

The positive association between education and vaccine 
uptake may be explained by increased access to health 
information and a better understanding of the benefits 
of vaccination. Similarly, employment and higher 
household income may facilitate access to vaccination 
services by reducing financial barriers. Women who had 
previous exposure to HBV-related risk factors may have 
perceived themselves to be at greater risk of infection and 
therefore been more motivated to seek vaccination.

Benefits of and the Barriers to HBV Vaccine Uptake Among 
Women 
This qualitative component explored the perceived benefits 
of and barriers to HBV vaccine uptake among women of 
reproductive age. Understanding these perspectives is 
important for informing policies and interventions aimed 
at improving vaccine uptake. Participants identified 
prevention of HBV and its complications, prevention 
of vertical transmission and broader social protection 

through herd immunity as the major benefits of HBV 
vaccination. 

Although there is limited qualitative literature specifically 
examining HBV vaccine uptake among women of 
reproductive age, the findings of this study are consistent 
with studies on vaccine uptake elsewhere. For instance, 
previous studies have shown that individuals are 
motivated to uptake vaccines because of the desire to 
protect themselves, their families and their communities 
against vaccine preventable diseases. Observing others 
receiving vaccines has also been reported as a facilitator 
of vaccine uptake.24

Structural facilitators, including health promotion 
activates and affordable or free vaccination service 
have also been shown to encourage vaccine uptake. 
Furthermore, comprehensive health education through 
health facilities and communities improves awareness 
of vaccine preventable diseases and demystified 
misconceptions regarding vaccine safety and effectiveness. 
Comprehensive information about vaccines, including 
their benefits and potential side effects, may further 
improve vaccine acceptance.24

The consistency in the study’s findings may be attributed 
to the general health outcome of vaccination, that 
is, protection of individuals and communities against 
vaccine preventable diseases. The findings also support 
the Health Belief Model, which proposes that individuals 
are more likely to adopt preventive health behaviours 
when they perceive themselves to be at risk of an illness or 
disease and believe that the recommended intervention is 
effective in reducing that risk.25

Furthermore, this study revealed several barriers to HBV 
vaccine uptake, including lack of vaccine information, 
limited access to vaccination services, fear of adverse 
reactions, and financial constraints. Similar barriers have 
been reported in studies examining uptake of other adult 
vaccines. Lack of vaccine information remains one of 
the most frequently cited barrier, with many individuals 
being unaware of the existence of a vaccine, benefits, 
safety or eligibility requirements.26,27

Limited access to vaccination services also presents 
an important challenge. Unlike structured childhood 
vaccination programs, adult vaccination is often less 
routine and depends heavily on healthcare providers 
and service availability. Weak health infrastructure, 
economic inequality and geographic barriers may further 
limit access, particularly among indigenous and rural 
populations.26,28,29

Financial barriers were also identified as a major concern. 
Participants reported that vaccine costs and competing 
financial priorities limited their ability to obtain 
vaccination. In addition, tight work schedule hindered 
participation in vaccination exercises, for example, going 
to work early and closing late. As a result, vaccinees have 
to plan ahead and consider taking time off work to follow 
the recommended vaccination schedule. 28,24,29

Study Limitations
This study has several limitations. First, the cross-sectional 
design provided only a snapshot of HBV vaccine uptake 
among women of reproductive age and therefore could 
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not establish causal relationships between predictors and 
vaccine uptake. Secondary, the findings are generalizable 
primarily to women who accessed public health facilities 
in Juba city and may not fully represent women who 
do not utilise public health facilities or those residing in 
other parts of South Sudan.

CONCLUSION
The question focused on predictors of HBV vaccine uptake 
among women of reproductive age in Juba city, South 
Sudan. Although 37.7% of women reported receiving at 
least one dose of the vaccine, only 56.9% of the vaccinated 
women had completed the three-dose vaccination series. 
Key predictors of HBV vaccine uptake included level of 
education, employment status, contact with case of HBV, 
blood transfusion history, history of surgical operation, 
and alcohol consumption. The study recommends 
strengthening tailored health promotion interventions, 
expanding access to HBV vaccination services, enhancing 
antenatal HBV screening, and providing continuous in-
service training for health workers.
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