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Introduction

Definition and description of the hepatitis B
virus

Hepatitis is a severe hepatic disorder caused by specific
infectious viruses and noninfectious agents. The World
Health Organization (WHO) current prevalence revealed
that 254 million people would be diagnosed with chronic
hepatitis B in 2022, with 1.2 million new infections occur-
ring each year, resulting in an expected 1.1 million deaths.

The prevalence of the hepatitis B virus

The report also revealed that in Africa, approximately
65 million people were affected by hepatitis B.!? Hepatitis
can be caused by one of five viral strains: A, B, C, D, or E.>*
However, hepatitis B virus (HBV) is highly contagious and
potentially fatal. It can lead to acute or chronic conditions
such as cirrhosis and hepatocellular carcinoma, and is con-
sidered the sixth leading cause of death worldwide. Fortu-
nately, it can be prevented with a vaccination.>” HBV can
spread by blood and other bodily fluids, such as seminal
fluid, vaginal fluids, nasopharyngeal excretions, and saliva.
It can also be transmitted through injections during birth or
pregnancy.® Some previous studies conducted in Indonesia
and Oman have found that hepatitis B inside a household
significantly increases the likelihood of intrafamilial trans-
mission.!*!! Prior research also reported that more than 80%
of people with chronic HBV infection are unaware of their
condition, which prevents them from receiving necessary
medical support, therapy, and actions intended to reduce the
risk of further transmission.'

Factors influencing the vaccination

Vaccination is a highly effective and low-cost public
health intervention. From 1990 to 2017, deaths from vaccine-
preventable diseases in children under 5 decreased from 5.1
to 1.8 million annually." In 2016, the WHO approved vacci-
nation as the most effective approach to prevent and eliminate
HBV. They set a goal to eliminate HBV infection as a public
health issue globally by 2030, aiming to reduce its incidence
by 90% and its mortality by 65%.'* The monovalent HBV
vaccine birth dose should be administered immediately after
birth, within the first 24 hours of life; this dose should be fol-
lowed by two or three additional doses of combined vaccine
(either pentavalent or hexavalent) scheduled at 6-10 and 14
weeks or 8-12 and 16 weeks. The vaccine is 98% to 100% ef-
fective and safe in preventing transmission of hepatitis B from
mother to child.>!> The vaccine has significantly reduced
global hepatitis B infection rates and can potentially lower
chronic infection rates.'®!” Therefore, the WHO and other in-
ternational guidelines advocate comprehensive HBV screen-
ing for pregnant women and the immunization of all
non-immune newborns and adolescents.'®2

Situation in Sudan

Despite efforts to boost baby immunization adoption in
Sudan over the last decade, the country still has a high
prevalence of hepatitis B.?! Children aged 12-23 months
have a higher risk of contracting hepatitis B because the in-

[Italian Journal of Medicine 2025; 19:1976]

press

N

fection can be transmitted from mother to child (vertical
transmission) or through close contact with infected indi-
viduals (horizontal transmission) in the first few months of
life.?2? Studies found that the prevalence of hepatitis B anti-
gen is low in children vaccinated within the first 24 months
of life, especially if they received the birth dose.*** Several
factors can influence the rate of HBV vaccination. These
factors include family-related attributes, such as residence,
maternal age, education, and other relevant factors, includ-
ing household attitudes and knowledge about vaccination
programs. It is essential to recognize the significance of vac-
cinations in preventing diseases.?

Study aim

To the best of our knowledge, there are no previous re-
ports assessing the factors associated with HBV vaccination
in Sudan. Therefore, the primary aim of the current study is
to investigate these factors among Sudanese children aged
12 to 23 months.

Materials and Methods
Study design and setting

This research employs a cross-sectional design, utilizing
secondary data collected retrospectively from the 2014 Sudan
Multiple Indicator Cluster Survey (MICS). The current survey
is the most recent comprehensive nationwide survey carried
out by UNICEF and the Central Bureau of Statistics, covering
all 18 states of Sudan. The survey used a two-stage sampling
method: first, selecting census enumeration areas, and then,
within each selected area, choosing households for interviews.
This approach produced robust, reliable, comprehensive, and
nationally representative data on children, women, and hous-
ing characteristics, which is also internationally comparable.
Detailed information about the survey and the general report
is available in MICS 2014.”” The data is accessible for re-
search purposes upon request from UNICEF.?®

Ethical issues

The present study utilizes data from the 2014 MICS,
which, after being registered for research purposes, is
anonymized and made publicly available through the MICS
portal (http://mics.unicef.org/surveys). When the data were
first obtained, participants provided informed consent, and
ethical approval was granted, ensuring that no additional
clearance was required for using the resulting dataset.

Data and variables

The total number of children aged 12 to 23 months was
2672. The dependent (outcome) variable is receiving the
third dose of Pentavalent, including DPT, hepatitis B, and
Haemophilus influenzae type b antigen, categorized as
“Yes” or “No”. “Yes” indicates that the child received the
third dose of Pentavalent, while “No” indicates that the child
did not. Potential variables that could influence immuniza-
tion with the third dose of Pentavalent include mother’s age
and educational level, marital status, polygyny, place of de-
livery, number of antenatal visits, household head’s aca-
demic level, area of residence, state, child’s sex, birth order,
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ever been breastfed, civil registration, and household wealth
index which is defined as a combined indicator of a house-
hold’s overall standard of life, access to improved sources
of drinking water and improved sanitation.

Statistical analysis

Two types of analysis were performed: descriptive statis-
tics and analytical statistics. The descriptive part enables us
to describe the sample characteristics and estimate the preva-
lence of receiving the third dose of Pentavalent across differ-
ent categories of explanatory variables. The analytical part
includes statistical tests and regression. The Chi-square test
was used to test potential associations between the dependent
and explanatory variables. Survey logistics regression was
used to determine factors associated with receiving the third
dose of Pentavalent. The regression was applied in two steps.
Initially, the explanatory variables were introduced into the
model individually to calculate the unadjusted odds ratios

Table 1. The demographic and selected sample characteristics.

Variables Frequency (n) Percent (%)
Area
Urban 726 272
Rural 1946 72.8
Sex
Male 1337 50.0
Female 1335 50.0
Birth order
1 431 16.5
2-3 808 30.9
4-6 897 343
7+ 480 18.4
Birth registration
Not registered 822 30.8
Registered 1850 69.2
Child ever been breastfed
Yes 2607 97.6
No 50 1.9
DK 1 0.0
Missing 15 0.5
Age of mother
15-19 141 53
20-24 514 19.5
25-29 737 27.9
30-34 586 222
35-39 457 17.3
40-44 153 5.8
45-49 52 2.0
Marital status
Currently married 2593 98.2
Formerly married 36 1.4
Never married 9 0.3
Missing 1 0.1
Polygyny
No 2082 80.3
Yes 511 19.7
Place of delivery
Public sector health facility 740 28.7
Private sector health facility 36 1.4
Home 1786 69.3
Other 3 0.1
Missing/DK 13 0.5

OPEN a ACCESS

(UORs), which determined which variables should be in-
cluded in the multivariable logistic regression. Variables with
p-values below 0.25 were considered for inclusion in the mul-
tivariable model, where adjusted odds ratios (AOR) were cal-
culated.” Unlike standard logistic regression, survey logistic
regression adjusts for the complex survey design by account-
ing for sample weights, clustering, and strata.

Results

The demographic data, selected sample
characteristics, and hepatitis B immunization
coverage

Tables 1 and 2 summarize the characteristics of the
study population. Among the 2672 children in the study,
who were between the ages of 12 and 23 months, 50% were
male, 72.8% resided in rural areas, 34.3% were 4-6 birth or-

Variables Frequency (n) Percent (%)
Number of antenatal visits
No antenatal care visits 501 19.4
One visit 111 43
Two visits 202 7.8
Three visits 358 13.9
4 or more Vvisits 1381 53.6
Missing/DK 25 1.0
Mother’s education
None 1049 393
Primary 929 34.8
Secondary 481 18.0
Higher 211 7.9
Missing/DK 1 0.0
Education of household head
None 1058 39.6
Primary 878 329
Secondary 532 19.9
Higher 188 7.1
Missing/DK 16 0.6
Improved sources of drinking water
Unimproved water 909 34.0
Improved water 1762 66.0
Improved sanitation
Unimproved sanitation 1931 723
Improved sanitation 741 27.7
Wealth index quintile
Poorest 536 20.1
Second 591 22.1
Middle 560 21.0
Fourth 553 20.7
Richest 432 16.2
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ders, 97.6% had ever been breastfed, 69.2% had their births
registered, 66% used improved drinking water, and 27.7%
had improved sanitation. Regarding mothers’/caregivers’
characteristics, 39.3% of mothers or caregivers had no for-
mal education, 27.9% of them were 25-29 years old, 98.2%
of them were currently married, 80.3% of them living with
a husband without polygamy, 69.3% of them gave birth at
home, and 53.6% of them had four or more antenatal visits.

As presented in Figure 1, the national level of hepatitis
B immunization coverage in Sudan is 73.9%, with the high-
est coverage in Blue Nile State (96.1%) followed by Gezira
(91.4%), and the lowest coverage in South Darfur (42.9%),
followed by West Kordofan followed by (46.5%). Table 2
presents statistically significant variations in immunization
prevalence according to exploratory variables. The preva-
lence was higher in urban areas (82.1% vs. 70.8% in rural
areas), most affluent households (88.7%), registered chil-
dren (81.8%), higher educated household head (87.2%),
mothers with secondary education (85.9%) and higher edu-
cation (82.9%), mothers of 35-39 years of age (80.4%), cur-
rently married mothers (74.4%), mothers not in polygamy
marriage (77.1%), mothers giving birth in the private sector
(88.3%), mothers visiting four or more antenatal visits
(81.3%), households with improved water sources (77.6%),
and households with improved sanitation (83.5%).

The analysis of the significant association
between study variables

Table 3 shows the results of the logistic regression analy-
sis, which contains both unadjusted prevalence odds ratios

South Darfor
West Kordofan
Central Darfor
Red Sea

East Darfor
Sinnar

Kassala

North Darfor
West Darfor
South Kordofan
North Kordofan
National level
‘White Nile
Gadarif

River Nile
Northern
Khartoum
Gezira

Blue Nile
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obtained from a univariate logistic regression with one pre-
dictor and adjusted prevalence odds ratios obtained from mul-
tivariable logistic regression. Birth order, marital status, and
ever-been breastfed variables have p>0.25 in univariate logis-
tic regression, so they were omitted from the final model.

Area and child registration

The unadjusted logistic regression results show that the
likelihood of immunization is significantly higher in urban
[UOR: 1.89; 95% confidence interval (CI):1.43-2.52] com-
pared to rural, registered children (UOR: 3.54; 95% CI:
2.73-4.58) compared to unregistered children.

Mother demographic characteristics

In comparison to mothers aged 15-19, children of mothers
aged 20-24 (UOR: 1.66; 95% CI: 1.06-2.61) and 35-39 (UOR:
2.29; 95% CI: 1.38-3.79) and those not in polygamy marriage
(UOR: 1.94; 95% CI: 1.50-2.50) were compared to those in
polygamy marriage. For antenatal visits, the odds of immu-
nization are significantly higher in all numbers of antenatal
visits compared to no antenatal care visits, and it is the highest
in four or more visits (UOR: 3.42; 95% CI: 2.45-4.77). Re-
garding mothers’ education, all educational levels have higher
odds of coverage compared to no education, with the highest
odds in secondary education (UOR: 3.54; 95% CI: 2.43-5.17).

Socioeconomic impact on immunization coverage

The likelihood of immunization was almost eight times
higher for the wealthiest households compared to the poorest

42.9
46.5

49.1

57.7
60.7
62.8
67.3

68.6

73.9
79.6
87.2
88.5

89.6

91.4
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Figure 1. Hepatitis B immunization coverage at the national level and per state.
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(UOR: 7.74; 95% CI: 4.72-12.70). Also, the odds of immu-
nization are significantly higher between children who have
access to improved sources of water (UOR: 1.75; 95% CI:
1.31-2.32) compared to those who do not, and for those who
have access to improved sanitation (UOR: 2.14; 95% CI:
1.49-3.09) compared to those who do not. The odds of im-
munization are significantly lower when the place of deliv-
ery is home (UOR: 0.36; 95% CI: 0.27-0.49) compared to
public and private health sector facilities. After adjusting for
socio-demographic and household characteristics, the results
show that the odds of immunization are significantly higher
in registered children (AOR: 1.69; 95% CI: 1.26-2.27).
Compared to women in the 15-19 age range, mothers in the
20-24, 25-29, 35-39, and 40-44 age ranges had the highest
probability of receiving vaccinations (AOR: 2.48; 95% CI:
1.43-4.32). Additionally, the odds of hepatitis B immuniza-
tion were highest among women who received antenatal
care visits 2, 3, 4, or more, compared to those with no ante-
natal care visits, and were highest for women with four or
more antenatal visits (AOR: 1.95; 95% CI: 1.39-2.74). Re-

garding the wealth index, the likelihood of immunization
was higher at all wealth levels compared to the poorest, and
it was highest for the richest (AOR: 4.97; 95% CI: 2.08-
11.85). Also, the odds of immunization are significantly
lower when the place of delivery is home (AOR: 0.67; 95%
CI: 0.47-0.95) compared to public or private sector health
facilities.

Discussion

The study highlights a significant improvement in HBV
vaccination coverage in Sudan, about a 20% increase from
2006 to 2014 for the complete three-dose series, demonstrat-
ing progress in expanding immunization services. However,
disparities persist, particularly by region and socioeconomic
status, indicating areas that need focused intervention. The
national hepatitis B immunization coverage in Sudan was
73.9%, lower than in several West African countries, such
as Senegal (93%), The Gambia (88%), Burkina Faso (91%),

Table 2. The demographic and selected sample characteristics distributed by Hepatitis B immunization coverage.

Variables

Hepatitis B
immunization
coverage (%)

Hepatitis B
immunization
coverage (%)
Area <0.000
Urban 82.1
Rural 70.8
Sex 0.121
Male 72.6
Female 75.2
Birth order 0.088
1 74.5
2-3 75.4
4-6 75.1
7+ 69.5
Birth registration <0.000
Not registered 56.0
Registered 81.8
Child ever been breastfed 0.145
Yes 74.1
No 82.5
Age of mother 0.001
15-19 64.3
20-24 74.9
25-29 72.4
30-34 73.1
35-39 80.4
40-44 76.0
45-49 61.5
Marital status 0.002
Currently married 74.4
Formerly married 52.8
Never married 41.1
Polygyny <0.000
No 77.1
Yes 63.5
Place of delivery <0.000
Public sector health facility 86.2
Private sector health facility 88.3
Home 69.3

OPEN a ACCESS

Number of antenatal visits <0.000
No antenatal care visits 56.0
One visit 70.7
Two visits 732
Three visits 75.7
4 or more Vvisits 81.3
Mother’s education <0.000
None 63.2
Primary 77.6
Secondary 85.9
Higher 82.9
Education of household head <0.000
None 65.4
Primary 75.8
Secondary 83.0
Higher 87.2
Improved sources of drinking water <0.000
Unimproved water 66.5
Improved water 77.6
Improved sanitation <0.000
Unimproved sanitation 70.2
Improved sanitation 83.5
Wealth index quintile <0.000
Poorest 50.3
Second 63.2
Middle 83.1
Fourth 86.7
Richest 88.7
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and Mali (77%). However, Sudan’s national coverage for
hepatitis immunization was higher compared to Sierra
Leone, Liberia, and Guinea, as they reported 70.3%, 64.7%,

and 40%, respectively.’

In 2021, the WHO reported that only 14 out of 47 coun-
tries in the African region had integrated the HBV birth dose

Table 3. The logistic regression analysis results for the association investigation.

Variable

Area
Rural
Urban

Child sex
Male
Female

N

press

vaccine into their national programs, with only 1 in 5 new-
borns in the region receiving it. The birth dosage was just
established in Sudan in 2021; hence, it was not one of these

14 nations.?'-*In countries where the HBV birth dose is im-

Unadjusted prevalence odds ratio

1.00
1.89% (1.43,2.52)

1.00
1.15 (0.94,1.41)

1.00
0.77 (0.53,1.14)

1.00
1.14 (0.90,1.44)

plemented, barriers such as high costs, home births, limited
access to skilled birth attendants, and low awareness of HBV

Adjusted prevalence odds ratio

Birth registration

Not registered 1.00 1.00

Registered 3.54* (2.73,4.58) 1.69* (1.26,2.27)
Mother age

15-19 1.00 1.00

20-24 1.66* (1.06,2.61) 1.88%* (1.09,3.25)

25-29 1.46 (0.94,2.26) 1.68* (1.03,2.72)

30-34 1.51 (0.96,2.38) 1.49 (0.89,2.48)

35-39 2.29* (1.38,3.79) 2.48%* (1.43,4.32)

40-44 1.76 (0.96,3.24) 2.26* (1.19,4.30)

45-49 0.89 (0.39,2.05) 1.05 (0.38,2.91)
Polygyny

Yes 1.00 1.00

No 1.94* (1.50,2.50) 1.24 (0.95,1.63)
Place of delivery

Public sector health facility 1.00 1.00

Private sector health facility 1.20 (0.29,4.96) 0.98 (0.24,3.96)

Home 0.36* (0.27,0.49) 0.67* (0.47,0.95)
Number of antenatal visits

No antenatal care visits 1.00 1.00

One visit

Two visits
Three visits

4 or more Vvisits

Mother education
None
Primary
Secondary
Higher

1.90* (1.08,3.32)
2.15% (1.35,3.40)
2.44% (1.52,3.94)
3.42% (2.45,4.77)

1.00
2.02* (1.52,2.68)
3.54*% (2.43,5.17)
2.83* (1.57,5.08)

1.41 (0.82,2.43)
1.77* (1.09,2.86)
1.81% (1.13,2.91)
1.95% (1.39,2.74)

1.00
1.05 (0.77,1.43)
0.91 (0.57,1.43)
0.51 (0.22,1.17)

Education of household head
None
Primary
Secondary
Higher
Improved sources of drinking water
Unimproved
Improved

1.00
1.66% (1.23,2.22)
2.59% (1.87,3.59)
3.59% (2.13,6.06)

1.00
1.75* (1.31,2.32)

1.00
1.03 (0.77,1.38)
0.96 (0.62,1.50)
1.33 (0.74,2.40)

1.00
1.05 (0.78,1.43)

Improved sanitation
Unimproved
Improved

Wealth index
Poorest
Second
Middle
Fourth
Richest

1.00
2.14* (1.49,3.09)

1.00
1.70* (1.19,2.43)
4.86* (3.32,7.11)
6.46* (4.31,9.68)

7.74% (4.72,12.70)

1.00
0.90 (0.54,1.48)

1.00
1.51* (1.05,2.16)
4.46* (2.19,6.84)
4.12% (232,7.32)

4.97* (2.08,11.85)

*Significant at less than 0.05.
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among healthcare workers and parents remain significant
obstacles to successful vaccination efforts. Significant vac-
cination barriers exist during at-home births, primarily due
to communication gaps between community members and
healthcare facilities. Community health workers can bridge
these fissures, improving vaccine awareness and knowledge
in a community.**

Our study offers valuable insights into the prevalence
and sociodemographic and healthcare factors associated
with childhood HBV vaccination coverage across 18 states
in Sudan. Significant disparities were observed across re-
gions; South and Central Sudan reported higher coverage
compared to Kordofan and Darfur states. Vaccination rates
were 12% higher in urban areas compared to rural areas, and
children from higher socioeconomic classes showed higher
vaccination coverage. Furthermore, maternal characteristics,
including older age, marital status, absence of polygamy,
home births in the private sector, antenatal care visits, and
improved household water and sanitation, were associated
with higher vaccination coverage rates. Logistic regression
analysis revealed that children from wealthier households
were nearly five times more likely to be vaccinated than
those from poorer households, and maternal education sig-
nificantly increased the likelihood of vaccination. In the few
sub-Saharan African countries where the HBV birth dose
has been implemented, impact assessments have identified
barriers such as implementation costs, a high percentage of
births occurring outside healthcare facilities (e.g., home
births), limited access to skilled birth attendants, and insuf-
ficient HBV awareness among health workers and parents
as key challenges to the successful administration of the vac-
cination.’33%3¢ The result revealed that in Sudan, the place
of delivery was very highly significant (p<0.00), impacting
the coverage of HBV vaccination. However, the coverage
range was found to be from 86.2 to 88.3 at health services,
whether public or private, whereas at-home delivery was ob-
served as one of the barriers to HBV vaccine coverage, with
arate of 69.3 in this study (Table 1). The logistic regression
analysis, as presented in Table 2, confirmed the same result.
The odds of immunization were significantly lower when
the place of delivery was home (UOR: 0.36; 95% CI: 0.27-
0.49) compared to public and private health sector facilities
(Table 2).

These findings are consistent with other studies, such as
one conducted in Uganda, which reported an HBV vaccina-
tion uptake of 41.9% and identified barriers to vaccine ac-
cess. Similar trends were observed in West Africa, with
countries such as Nigeria (14.2%) and Ethiopia (4%) ex-
hibiting lower vaccination rates, while Ghana demonstrated
higher coverage at 53.4%. These disparities reflect varia-
tions in healthcare access, economic conditions, and cultural
beliefs across different regions.

As highlighted in Table 1, of the 1850 registered chil-
dren, approximately 1,513 (81.8%) received the third dose
of the Pentavalent vaccination, while only 56% (460 chil-
dren) of the non-registered children (822 children) received
this vaccination. The differences between the two study
groups regarding vaccination for their children are highly
significant (p < 0.00). This finding is from a previous study
that showed a significant difference between registered and
floating children (p < 0.001) regarding vaccination, and this
variation was attributed to the disadvantage of floating peo-
ple in accessing public health services.?” Despite the second-

OPEN 8 ACCESS

ary level of mother education showing a higher percentage
of children’s immunization, this result indicated that the in-
crease in the education level of both mother and household
head was proportional to children’s immunization. Along
with this educational level, the mother’s age also signifi-
cantly affected childhood vaccination, as the age range of
35-39 years showed the highest children’s immunization
rate. This result aligns with previous studies that have re-
ported the effects of maternal age and education on child-
hood vaccination rates.***! Unlike polygamous families,
children living in single-woman households in this study
showed a higher immunization rate. Similar findings were
reported in earlier research by [jarotimi et al. in 2018, which
examined Nigerian children. The immunization rate among
children born at home was very low in the current study;
however, an increase in immunization rates among children
delivered in private or public health facilities had been pre-
viously reported.* The study also indicated that the rate of
children’s vaccination was increasing with the increase in
antenatal visit times. This study is similar to other studies
conducted in Ethiopia, which have shown that various fac-
tors, including antenatal care visits, influence vaccination
coverage.’® According to different previous studies, the
study showed that the wealth index had a significant effect
on the childhood vaccination rate, as the children of the rich-
est wealth quintile were vaccinated more than those of the
poorest ones. >

After adjusting for socio-demographic and household
characteristics, as presented in Table 2, the results indicate
that registered children had significantly higher odds of
being immunized (AOR: 1.69; 95% CI: 1.26-2.27) com-
pared to non-registered children. Additionally, mothers aged
20-24, 25-29, 35-39, and 40-44 had higher odds of immu-
nizing their children compared to mothers aged 15-19, with
the highest likelihood of immunization observed in the 35-
39 age group (AOR: 2.48; 95% CI: 1.43-4.32). Similar find-
ings were reported by Etana and Deressa,*? who noted an
equal proportion of children of both sexes completing the
immunization card (17% vs. 18%). Children from wealthier
households were more likely to be fully immunized com-
pared to those from lower-income households, with many
children from upper socioeconomic classes receiving full
immunization, as shown by Malkar et al.*?

The findings of this study have significant implications
for public health policies aimed at increasing HBV vaccina-
tion coverage in Sudan. Targeted interventions, such as en-
hancing maternal education, promoting birth registration, and
improving access to healthcare, particularly in rural areas, are
essential to addressing the disparities identified in this study.
Additionally, increasing the number of antenatal visits and en-
couraging institutional deliveries could improve vaccination
coverage. The WHO’s goal of reducing HBV incidence by
90% by 2030 necessitates focused efforts to overcome the
socio-economic and logistical barriers to vaccination in
Sudan. Addressing these barriers, particularly in underserved
rural populations, is critical to achieving this goal.

Table 1 also revealed that the coverage of the third dose
of Pentavalent in the urban population (82.1%) was higher
compared to the rural population (70.8%). However, there
was a significant difference (p<0.00) between the two
groups in the study in their response to receiving the third
Pentavalent vaccination for their children. This result sug-
gests that urban populations are more likely to vaccinate
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their children compared to rural ones. Lower vaccination of the third dosage of the Pentavalent vaccination compared
rates in rural areas compared to urban areas have been re- to non-registered children. Moreover, marital status, polyg-
ported in many studies.***! A previous study suggested peo- yny, low mothers’ education, and poor wealth index are the
ple in urban areas have an advantage in access to main barriers to HBV vaccine coverage.

immunization services in comparison to their counterparts.®
On the other hand, as shown in the results of this study, sev-
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