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Abstract

The COVID-19 pandemic disrupted routine immunization services worldwide, including in Bayelsa
State, Nigeria. This study aims to identify the predictors of childhood vaccination uptake post-COVID-
19 and understand the factors associated with vaccine hesitancy in this region. A cross-sectional study
was conducted involving 810 parents and caregivers of children eligible for vaccination in Bayelsa
State. Data on demographic characteristics, attitudes towards vaccination, and vaccination uptake
were collected using structured questionnaires. Logistic regression analysis was performed to identify
significant predictors of vaccine hesitancy. The study found that female participation in child healthcare
was significantly higher (78%), with most participants being married (60.2%) and having secondary
education (55.1%). Positive attitudes towards childhood immunization were associated with higher
vaccination uptake (88.9%). Significant predictors of vaccine hesitancy included self-employment (aOR
1.3), rural residence (aOR 1.8), not believing in mandatory immunization (aOR 5.1), not advising other
parents to immunize (aOR 4.1), never taking children for scheduled immunizations (aOR 8.4), and not
participating in community programs (aOR 3.1). The study highlights the importance of parental
education, occupation, area of residence, and attitudes towards immunization in determining childhood
vaccination uptake. Targeted interventions addressing these factors, promoting positive attitudes, and
enhancing community engagement are essential to improve vaccination rates and reduce vaccine
hesitancy in Bayelsa State.
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Introduction vaccination  coverage and  increased
susceptibility to vaccine-preventable diseases
among children [5, 6]. Bayelsa State, like many
regions, faced challenges such as restricted
movement, reduced access to healthcare, and

The global rollout of COVID-19 vaccines
marked a turning point in the fight against the
pandemic. However, the success of vaccination

campaigns varies significantly across regions,

. . heightened fear of virus transmission, which
influenced by factors such as vaccine

e . . may have influenced parents' and caregivers'
availability, socioeconomic status, healthcare y p g

infrastructure, and individual behaviors [1, 2]. decisions about childhood vaccinations [7, 8].
The COVID-19 pandemic has significantly

impacted healthcare systems worldwide,

Child vaccinations are the administration of
vaccines to protect children from infectious
. . . . diseases. These vaccines stimulate the immune
including vaccination programs essential for ) ]
system to recognize and fight specific
pathogens, thereby preventing illnesses such as
measles, polio, diphtheria, and tuberculosis.

Vaccination is one of the most effective public

preventing childhood diseases [3, 4]. In Nigeria,
the pandemic disrupted routine immunization
services, leading to concerns about decreased
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health interventions, significantly reducing
morbidity and mortality from infectious
diseases [9, 10].

The public health importance of childhood
vaccinations cannot be overstated. They not
only protect individual children from
potentially severe illnesses but also contribute
to herd immunity, which helps prevent the
spread of diseases within communities [11].
High vaccination coverage is crucial for
maintaining disease eradication and controlling
outbreaks, particularly in regions with limited
healthcare resources [12].

Vaccination behavior is a complex
phenomenon influenced by a myriad of factors.
Sociodemographic characteristics, such as age,
gender, education level, and income, often play
a crucial role [13, 14]. Behavioral and
psychological factors, including perceived
susceptibility to disease, trust in healthcare
systems, and vaccine confidence, also
significantly impact decision-making [15, 16].
Furthermore, structural barriers, such as limited
access to healthcare facilities and challenges in
vaccine distribution, can hinder vaccine uptake,
particularly in rural and underserved areas like
Bayelsa State [8, 17].

In the post-COVID-19 era, understanding
the predictors of vaccination uptake has
become more urgent. The pandemic exposed
vulnerabilities in healthcare systems and
revealed widespread misinformation and
vaccine hesitancy [13, 18]. In Bayelsa State,
these issues are compounded by a history of
distrust in government-led health initiatives and
the influence of religious and cultural beliefs.
Identifying the specific predictors of
vaccination uptake in this context is critical for
developing targeted interventions that address
the unique challenges faced by the population.
This study aims to provide an evidence-based
understanding of the factors influencing
vaccination uptake post-COVID-19 in Bayelsa
State. By identifying key predictors, the
research seeks to guide policymakers,
healthcare providers, and public health
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practitioners in designing tailored strategies to
improve vaccine acceptance and coverage,
ultimately contributing to better health
outcomes in the region.

Methods
Study Population

The study included 810 parents or primary
caregivers of children aged 0 to 5 years residing
in Bayelsa State, Nigeria. This age group was
selected because it aligns with the period when
children typically receive early childhood
immunizations as outlined in the national
immunization schedule.

Study Procedure

Quantitative data were collected using a
(Appendix 1)
administered to parents and caregivers. The

structured  questionnaire
questionnaire captured demographic details,
perceptions of childhood immunization, fears
and attitudes toward vaccines, and knowledge
of immunization schedules. Attitudes toward
vaccination were categorized using Bloom’s
Taxonomy into two groups: Poor (Likert scale
average < 2.5) and Good (Likert scale average
= 2.5) [14]. Data collection was conducted at
community centers and healthcare facilities to
maximize accessibility and participation

Data Analysis

The quantitative data were analyzed using
the Statistical Package for the Social Sciences
(SPSS). Descriptive statistics, including
frequencies, percentages, means, and standard
deviations, were employed to summarize
respondents' socio-demographic characteristics
and their perceptions of immunization.
Inferential statistical methods, such as chi-
square tests and logistic regression, were used
to explore the relationships between
independent variables (parental characteristics,
perceptions, fears, and attitudes) and the

dependent variable (immunization uptake).



Results

Table 1
information of the study participants. The

summarizes the demographic
majority of participants were aged 30-39 years
(34.3%), followed by 19-29 years (29.9%), 40-
49 years (23%), and 50+ years (12.8%). A
higher proportion of participants were female
(78%) to male (22%). Most
participants were married (60.2%), with singles
(27.2%), divorced/separated (9.4%),
widowed (3.2%) making up the rest. The largest
group had secondary education (55.1%),

compared

and
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followed by tertiary education (28.9%), no
(8.4%),
education (7.7%). Self-employed participants

formal education and primary
formed the largest group (40.2%), followed by
those unemployed (18.5%), employed in the
private sector (23.2%), employed in the
government sector (17.3%), and students
(0.7%). A significant majority (84.4%) resided
in rural areas, while a smaller proportion
(15.6%) lived in urban areas. Most participants
identified with Christianity (93.3%), with
smaller percentages identifying with Islam
(3.2%) and traditional beliefs (3.5%).

Table 1. Demographic distribution of Study Participants

Demographic Variable Frequency (n=810) Percent (%)
Age groups

19-29 242 29.9
30-39 278 34.3
40 - 49 186 23
50 and above 104 12.8
Gender

Female 632 78
Male 178 22
Marital Status

Single 220 27.2
Married 488 60.2
Divorced/Separated 76 9.4
Widowed 26 3.2
Highest level of education

No formal education 68 8.4
Primary education 62 7.7
Secondary education 446 55.1
Tertiary education 234 28.9
Occupation

Unemployed 150 18.5
Self-employed 326 40.2
Employed (private sector) 188 23.2
Employed (government sector) 140 17.3
Student 6 0.7
Area of Residence
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Urban 126 15.6
Rural 684 84.4
Religious affiliation

Christianity 756 93.3
Islam 26 3.2
Traditional beliefs 28 35

Figure 1 shows that 518 respondents
(63.95%) reported their children had received

518, 63.95%

all vaccinations as scheduled, while 292
(36.05%) said they had not.

292, 36.05%

= No
m Yes

Figure 1. Distribution of Children that have Received all Vaccinations as Scheduled

The results from Table 2 show a strong
association between parents' attitudes towards
vaccination and child vaccination uptake.
Parents with a strongly positive attitude
towards childhood
highest vaccination rate (88.9%). In contrast,
those with a strongly negative attitude had none
of their children fully vaccinated. Similarly,
parents who believed that immunization should
be mandatory or would advise other parents to
immunize their children had higher vaccination
rates for their children (78.2% and 76.0%,
In terms of adherence to
children whose

immunization had the

respectively).

scheduled immunizations,

parents always took them on time had the
highest full vaccination rate (94.6%). Public
health centers
vaccination sites, with 65.0% of children
receiving all required vaccinations
Participation in community programs aimed at
increasing also
correlated with higher vaccination rates: 76.5%
of children whose parents participated in such
programs were fully vaccinated. The chi-square
test for these associations
statistically significant, indicating a strong
relationship between parents' positive attitudes
and higher vaccination uptake.

were the most common

there.
immunization

awareness

results were
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Table 2. Association of Parent's Attitudes towards Vaccination and Child Vaccination Uptake

Attitudes Child Received all Vaccination Required Chi-square
(p-value)
No n, (%) | Yesn, (%) ‘ Total n, (%)
How would you describe your attitude toward childhood immunization?
Strongly positive 14(11.1) 112(88.9) 126(100.0) 129.36 (0.001)*
Positive 128(28.6) 320(71.4) 448(100.0)
Neutral 106(60.2) 70(39.8) 176(100.0)
Negative 34(68.0) 16(32.0) 50(100.0)
Strongly negative 10(100.0) 0(0.0) 10(100.0)
Do you believe that immunization should be mandatory for all children?
No 188(56.3) 146(43.7) 334(100.0) 100.9 (0.0001)*
Yes 104(21.8) 372(78.2) 476(100.0)
Would you advise other parents to immunize their children?
No 164(59.4) 112(40.6) 276(100.0) 99.18 (0.0001)*
Yes 128(24.0) 406(76.0) 534(100.0)
How often do you take your child for scheduled immunizations?
Always on time 12(5.4) 212(94.6) 224(100.0) 200.70 (0.0001)*
Sometimes on time 122(34.7) 230(65.3) 352(100.0)
Rarely on time 120(63.2) 70(36.8) 190(100.0)
Never 38(86.4) 6(13.6) 44(100.0)
Where do you typically take your child for vaccinations?
public health centre 254(35.0) 472(65.0) 726(100.0) Fischer’s Exact=
Private clinic 22(32.4) 46(67.6) 68(100.0) 0.0001*
Don't believe in immunization 4(100.0) 0(0.0) 4(100.0)
Don't go to clinic 2(100.0) 0(0.0) 2(100.0)
No go to Hospital 2(100.0) 0(0.0) 2(100.0)
No visit 2(100.0) 0(0.0) 2(100.0)
None 6(100.0) 0(0.0) 6(100.0)

immunization?

Would you participate in community programs aimed at increasing awareness about

No 198(48.3) 212(51.7) 410(100.0) 53.98 (0.0001)*
Yes 94(23.5) 306(76.5) 400(100.0)
*Statistically significant (p<0.05)
The results from Table 3 indicate significant difference, though married parents

associations between parent's demographic
characteristics and child vaccination uptake.
Age groups showed varied vaccination uptake,
with parents aged 50 and above having the
highest percentage of fully vaccinated children
(69.2%). Gender did not show a significant
difference in vaccination uptake, with similar
percentages for female (63.6%) and male
(65.2%) parents. Marital status also showed no

had slightly lower vaccination uptake (61.9%)
than single (67.3%) and divorced/separated
(68.4%)
significantly associated, with parents with
the highest
vaccination uptake (70.9%) and those with no

parents. Education level was

tertiary education showing

formal education showing the lowest (44.1%).

Occupation also showed a significant

association:  parents employed in the



government sector had the highest vaccination
uptake (75.7%), while those unemployed had a
lower uptake (61.3%). Residence showed a
significant difference, with urban residents
having a higher vaccination uptake (76.2%)
compared to rural residents (61.7%). Religious
affiliation did not show a significant difference,
though parents affiliated with traditional beliefs
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had slightly higher vaccination uptake (64.3%)
than those affiliated with Christianity (64.6%)
or Islam (46.2%). Statistically significant
associations (p<0.05) were found for education
level, occupation, and area of residence,
highlighting their importance in predicting
child vaccination uptake.

Table 3. Association of Parent's Demographic Characteristics and Child Vaccination Uptake

Demographic Variable Child Received all Vaccination Required Chi-square
No Yes Total (p-value)
n,(%o) n,(%o) n,(%)

Age groups

19-29 82(33.9) 160(66.1) 242(100.0) 3.94 (0.268)

30-39 112(40.3) 166(59.7) 278(100.0)

40 - 49 66(35.5) 120(64.5) 186(100.0)

50 and above 32(30.8) 72(69.2) 104(100.0)

Gender

Female 230(36.4) 402(63.6) 632(100.0) 0.14 (0.702)

Male 62(34.8) 116(65.2) 178(100.0)

Marital Status

Single 72(32.7) 148(67.3) 220(100.0) 2.68 (0.444)

Married 186(38.1) 302(61.9) 488(100.0)

Divorced/Separated 24(31.6) 52(68.4) 76(100.0)

Widowed 10(38.5) 16(61.5) 26(100.0)

Highest level of education

No formal education 38(55.9) 30(44.1) 68(100.0) 17.49 (0.001)*

Primary education 26(41.9) 36(58.1) 62(100.0)

Secondary education 160(35.9) 286(64.1) 446(100.0)

Tertiary education 68(29.1) 166(70.9) 234(100.0)

Occupation

Unemployed 58(38.7) 92(61.3) 150(100.0) 10.94 (0.027)*

Self-employed 130(39.9) 196(60.1) 326(100.0)

Employed (private sector) 68(36.2) 120(63.8) 188(100.0)

Employed (government 34(24.3) 106(75.7) 140(100.0)

sector)

Student 2(33.3) 4(66.7) 6(100.0)

Area of Residence

Urban 30(23.8) 96(76.2) 126(100.0) 9.69 (0.002)*

Rural 262(38.3) 422(61.7) 684(100.0)

Religious affiliation
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Christianity 268(35.4) 488(64.6) 756(100.0) 3.69 (0.158)
Islam 14(53.8) 12(46.2) 26(100.0)
Traditional beliefs 10(35.7) 18(64.3) 28(100.0)

*Statistically significant (p<0.05)

The logistic regression analysis from Table 4
reveals various factors associated with vaccine
hesitancy. Education level shows no significant
association, as parents with no formal education
have an OR of 1.3 (p-value of 0.241) compared
to those with at least primary education. The
that
unemployed is not significantly associated with
vaccine hesitancy (OR of 1.3, p-value 0of 0.104),
whereas being self-employed is (OR of 1.4, p-

occupation analysis shows being

value of 0.018), indicating that self-employed
parents are more likely to exhibit vaccine
hesitancy. Living in rural areas significantly
increases vaccine hesitancy (OR of 1.9, p-value
of 0.001). Attitudes towards immunization
show no significant association for negative
attitudes (OR of 0.2, p-value of 0.133).

However, parents who do not believe
immunization should be mandatory have a
significantly higher likelihood of hesitancy
(OR 0of 4.6, p-value 0of 0.0001), as do those who
would not advise others to immunize their
children (OR of 4.6, p-value of 0.0001). Parents
who never take their children for scheduled
immunizations are significantly more likely to
be hesitant (OR of 12.7, p-value of 0.0001).
Those who do not believe in vaccination or do
not visit hospitals have the highest odds of
hesitancy (OR of 29.7, p-value of 0.0001).
Lastly, non-participation in community
programs aimed at increasing awareness is
significantly associated with vaccine hesitancy

(OR of 3.0, p-value of 0.001).

Table 4. Logistic Regression of Factors Associated with Vaccine Hesitancy

Variable Child Received all VVaccination Chi-square OR
Required (p-value) (95% CI)
No Yes Total
n,(%o) n,(%) n,(%)
Highest level of education
No formal education 38(55.9) 30(44.1) 68(100.0) 1.37 (0.241) 1.3(0.8-2.2)
At least Primary Education 254(49.2) | 262(50.8) | 516(100.0)
Occupation
Unemployed 58(38.7) 92(61.3) 150(100.0) | 2.63 (0.104) 1.3(0.9-2.0)
Self-employed 130(39.9) | 196(60.1) | 326(100.0) | 5.50 (0.018)* 1.4 (1.0-2.0)
Student's/Employed 104(31.1) | 230(68.9) | 334(100.0)
(Private/Government)R
Area of Residence
Rural 262(38.3) | 422(61.7) | 684(100.0) | 9.69 (0.001)* 1.9(1.2-3.1)
Urban 30(23.8) 96(76.2) 126(100.0)
How would you describe your attitude toward childhood immunization?
Negative 35(68.6) 16(31.4) 51(100.0) 2.25(0.133) 0.2 (0.02-1.8)
Neutral/Positive® 10(100.0) | 0(0.0) 10(100.0)
Do you believe that immunization should be mandatory for all children?
No 188(56.3) | 146(43.7) | 334(100.0) | 101.0(0.0001)* | 4.6(3.3-6.2)
Yes® 104(21.8) | 372(78.2) | 476(100.0)

Would you advise other parents to immunize their children?
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No

164(59.4)

112(40.6)

276(100.0)

99.1 (0.0001)*

4.6 (3.4-6.3)

YesR

128(24.0)

406(76.0)

534(100.0)

How often do you take your ¢

hild for scheduled immunizations?

Never

38(86.4)

6(13.6)

44(100.0)

51.1 (0.0001)*

12.7 (5.3 - 30.6)

Always/Rarely/Sometimes®

254(33.2)

512(66.8)

766(100.0)

Where do you typically take your child for

vaccinations?

Don't believe in 16(100.0) | 0(0.0) 16(100.0) 25.11 (0.0001)* | 29.7 (3.9 — 225.6)
immunization/No hospital

visit

public health centre/private 254(35.0) | 472(65.0) | 726(100.0)

clinicr

Would you participate in community programs aimed at increasing awareness about immunization?

No

198(48.3)

212(51.7)

410(100.0)

53.98 (0.001)*

3.0(2.2-4.1)

YesR

94(23.5)

306(76.5)

400(100.0)

*Statistically significant (p<0.05) R Reference Variable OR: Odds Ratio

Table 5 identifies key predictors of vaccine
hesitancy, highlighting significant factors and
their adjusted odds (aOR). Self-
employment is a significant predictor, with an
aOR of 1.3 (p-value = 0.018), indicating that
self-employed parents are more likely to exhibit
vaccine hesitancy than employed parents in
other sectors.
significant predictor, with an aOR of 1.8 (p-
value = 0.001), suggesting that parents in rural
areas are more hesitant about vaccines than

ratios

Rural residence is another

those in wurban areas. Not believing in
mandatory immunization is strongly associated
with vaccine hesitancy, with an aOR of 5.1 (p-
of 0.0001). who oppose
mandatory vaccination are more likely to be
hesitant. Similarly, not advising other parents to
immunize their children is a significant

predictor, with an aOR of 4.1 (p-value of

value Parents

0.0001), indicating that these parents are more
likely to be hesitant. Never taking children for
scheduled
predictor, with an aOR of 8.4 (p-value of
0.0001). Parents who do not adhere to
immunization schedules are more likely to
exhibit  hesitancy. Not  believing in
immunization or not visiting hospitals is also
strongly associated with vaccine hesitancy,
with an aOR of 10.1 (p-value = 0.0001). Finally,
not participating in community programs aimed

immunizations is a significant

at increasing immunization awareness is a
significant predictor, with an aOR of 3.1 (p-
value = 0.001). Parents who do not engage in
these programs are more likely to be hesitant.
These findings underscore the importance of
addressing these factors to reduce vaccine
hesitancy among parents.

Table 5. Predictors of Vaccine Hesitancy

Variable OR aOR p-value
(95% CI) (95% ClI)

Occupation

a. Unemployed 1.3(0.9-2.0) 1.1(0.6-1.9) 0.104

b. Self-employed 1.4(1.0-2.0) 1.3(1.0-21) 0.018*

Student's/Employed

(Private/Government)®

Area of Residence
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b. Rural 1.9(1.2-3.1) 1.8(1.2-3.6) 0.001*
a. Urban

Do you believe that immunization should be mandatory for all children?

No 4.6(3.3-6.2) 51(2.6-7.1) 0.0001*
Yes?

Would you advise other parents to immunize their children?

No 4.6(3.4-6.3) 41(31-7.1) 0.0001*
Yes?

How often do you take your child for scheduled immunizations?

d. Never 12.7 (5.3 - 30.6) 8.4(4.1-16.1) 0.0001*
Always/Rarely/Sometimes®

Where do you typically take your child for vaccinations?

Don't believe in 29.7(3.9-225.6) | 10.1(5.1-16.8) 0.0001*
immunization/No hospital

visit

a. public health centre/private

clinic®

Would you participate in community programs aimed at increasing awareness about
immunization?

No 3.0(22-41) 3.1(22-6.1) 0.001*
Yes?

*Statistically significant (p<0.05) R Reference Variable; OR: Odds Ratio aOR: Adjusted Odds Ratio

Discussion

The demographic distribution of study
participants showed a higher proportion of
females (78%) compared to males (22%). This
is consistent with other studies that have found
women to be more involved in child healthcare
decisions [19, 20]. The majority of participants
married (60.2%),
associated with greater stability and support
systems for child healthcare. The largest group
had secondary education (55.1%), followed by
tertiary education (28.9%), indicating a
educated population. This is

were which is often

relatively
significant as higher educational levels are
generally associated with better healthcare
practices, including vaccination uptake. The
results of this study align with several other
studies that have explored factors influencing
vaccination uptake and hesitancy. For example,
the significant impact of parental education and

urban residency on vaccination rates is well-
documented in literature [21, 22].

Self-employment  (40.2%) and rural
residence (84.4%) were prominent among
participants. The high rural population reflects
the state's geographical characteristics. Rural
residence has been associated with lower
vaccination rates due to limited healthcare
access, as corroborated by studies such as [23]
and [24], which found that rural dwellers in
Nigeria are less likely to fully vaccinate their
children.

The study revealed a significant association
between parents' attitudes towards vaccination
and child vaccination uptake. Strongly positive
attitudes towards childhood immunization were
associated with a high percentage of children
receiving all required vaccinations (88.9%). In
contrast, strongly negative attitudes resulted in
none of the children being fully vaccinated.
This aligns with findings by [25], who reported
that positive parental attitudes significantly



improve vaccination rates. Belief in mandatory
immunization showed that parents who
opposed it were more likely to exhibit vaccine
hesitancy (OR = 4.6). This is consistent with
previous research [15, 26, 27] that highlighted
the impact of mandatory vaccination policies
on improving immunization rates. The
association between positive parental attitudes
and higher vaccination uptake has been
emphasized in multiple studies, including [28]
and [24]. These studies highlight the
importance of educational interventions to
improve parental attitudes towards vaccination.

Education level was a significant predictor
of child vaccination uptake, with parents having
tertiary education showing the highest
vaccination uptake (70.9%). This finding is
consistent with earlier studies, such as [29]
which identified parental education as a critical
factor in improving vaccination coverage.
Occupation also played a role, with government
sector employees having the highest
vaccination uptake (75.7%), likely due to better
access to healthcare services and information.
Area of residence was another significant factor,
with urban residents having higher vaccination
uptake (76.2%) than rural residents (61.7%).
This finding is in line with studies [29-31] that
reported that urban dwellers have better access
to vaccination services, leading to higher
vaccination coverage.

The logistic regression analysis identified
self-employment, rural residence, not believing
in mandatory immunization, not advising other
parents to immunize, never taking children for
scheduled immunizations, and not participating
in community programs as significant
predictors of vaccine hesitancy. Self-employed
parents were more likely to exhibit vaccine
hesitancy (aOR of 1.3), possibly due to
irregular income and a lack of employer-
provided healthcare benefits, as suggested by
studies such as [31]. Living in rural areas
significantly increased vaccine hesitancy (aOR
of 1.8), aligning with research by [30] that
found rural residents face more barriers to
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accessing vaccination services. The belief that
immunization should not be mandatory was a
strong predictor of hesitancy (aOR of 5.1),
consistent with findings by [21] which
emphasized the role of perceived autonomy in
vaccination decisions.

Parents who never took their children for
scheduled immunizations were significantly
more likely to be hesitant (aOR of 8.4). This is
supported by findings from [23], which
highlighted the
healthcare practices in ensuring complete

importance of routine

vaccination. Not participating in community
programs aimed at increasing immunization
awareness was also a significant predictor of
vaccine hesitancy (aOR of 3.1), underscoring
the importance of community engagement in
improving vaccination rates, as noted in
previous studies [22, 23].

Conclusion

The study highlights significant predictors of
childhood vaccination uptake and vaccine
hesitancy in Bayelsa State, Nigeria. Factors
such as parental education, occupation, area of
residence, and attitudes towards immunization
play crucial roles in determining vaccination
coverage. The findings emphasize the
importance of positive parental attitudes,
support for mandatory vaccination, timely
adherence to immunization schedules, and
participation  in awareness
programs. These elements are essential for

community

improving vaccination rates and reducing
vaccine hesitancy. Based on these findings, it is
recommended that targeted interventions be
designed to address the specific barriers faced
by self-employed and rural-dwelling parents.
Efforts should be made to enhance educational
programs that promote the benefits of
immunization and address misconceptions
about vaccines. Community engagement
initiatives should be strengthened to increase
participation  in = awareness  programs.
Additionally, policies that support mandatory

immunization and improve access to



vaccination services in rural areas are essential.
By implementing these recommendations, it is
possible to enhance childhood vaccination
uptake and protect children from preventable
diseases, ultimately contributing to better
public health outcomes in the region.

Ethical Considerations

Ethical approval for the study was obtained
from the Research and Ethics Committee of the
Bayelsa State Primary Healthcare Board.
Participants were fully informed about the
study's objectives and procedures before
participation. A comprehensive explanation of
their rights, including the voluntary nature of
participation and their ability to withdraw at

References

[1]. Limbu, Y. B., Gautam, R. K., & Pham, L., 2022,
The Health Belief Model applied to COVID-19
vaccine hesitancy: A systematic review. Vaccines,
10(6), 973.
https://doi.org/10.3390/vaccines10060973

[2]. Sallam, M., 2021, COVID-19 vaccine hesitancy
worldwide: A concise systematic review of vaccine
acceptance  rates. Vaccines, 9(2), 160.
https://doi.org/10.3390/vaccines9020160

[3]. Uket, H. O., Ekanem, E. E., & Okpara, H. C.,
2018, Comparative tetanus antibody response of
Nigerian children to diphtheria-pertussis-tetanus
and pentavalent vaccines. Nigerian Postgraduate
Medical Journal, 25(3), 137-142.
https://doi.org/10.4103/npmj.npm;j_95 18

[4]. James, B. C., Ede, S. S., & Aroh, C. M., 2022,
Attitudes and perceptions of Nigerians regarding
receiving COVID-19 vaccines: An online cross-
sectional study. Pan African Medical Journal, 41,
247.
https://doi.org/10.11604/pam;j.2022.41.247.33286
[5]. Hlesanmi, O., Afolabi, A., & Uchendu, O., 2021.
The prospective COVID-19 vaccine: Willingness to
pay and perception of community members in
Ibadan, Nigeria. PeerJ, 9, ell153.
https://doi.org/10.7717/peerj.11153

Journal: Texila International Journal of Public Health
Volume 13 Issue 4, 2025

any time without penalty, was provided.
Informed consent, either written or verbal, was
obtained from all participants before data
collection. Confidentiality was maintained by
assigning unique study IDs to anonymize
participants' personal information, preventing
data from being traced back to individuals.

Conflict of Interest

The authors declare that there is no conflict
of interest for this study.

Acknowledgement

We would like to appreciate all community

gatekeepers, community  leaders, and

participants who participated in this study.

[6]. Orok, E., Ndem, E., & Daniel, E., 2022,
Knowledge, attitude and perception of medical
students on COVID-19 vaccines: A study carried out
in a Nigerian university. Frontiers in Public Health,
10, 942283.
https://doi.org/10.3389/fpubh.2022.942283

[7]. Ohareri, B., Adefolaju, A. O., & Onyeneho, C.
A., 2020, Knowledge, attitudes and perceptions of
Nigerian parents towards human papilloma virus
(HPV) vaccines. European Journal of Midwifery, 4,
4. https://doi.org/10.18332/ejm/114886

[8]. Ogundele, O. T., & Beloved, O., 2020, Vaccine
hesitancy in Nigeria: Contributing factors — Way
forward. Nigerian Journal of General Practice,
18(1), 1-6. https://doi.org/10.4103/njgp.njgp 2 20
[9]. Lestari, F. B., Vongpunsawad, S., &
Wanlapakorn, N., 2020, Rotavirus infection in
children in Southeast Asia 2008-2018: Disease
burden, genotype distribution, seasonality, and
vaccination. Journal of Biomedical Science, 27, 66.
https://doi.org/10.1186/512929-020-00666-2

[10]. Speth, F., Hinze, C. H., & Andel, S., 2018,
Varicella-zoster-virus vaccination in
immunosuppressed  children with rheumatic
diseases using a pre-vaccination checklist. Pediatric
Rheumatology, 16, 15.
https://doi.org/10.1186/s12969-018-0231-2

[11]. Ogbuanu, I. U., Li, A. J., Anya, B. P. M.,
Tamadji, M., Chirwa, G., Chiwaya, K. W., &


https://doi.org/10.3390/vaccines10060973
https://doi.org/10.3390/vaccines9020160
https://doi.org/10.4103/npmj.npmj_95_18
https://doi.org/10.11604/pamj.2022.41.247.33286
https://doi.org/10.7717/peerj.11153
https://doi.org/10.3389/fpubh.2022.942283
https://doi.org/10.18332/ejm/114886
https://doi.org/10.4103/njgp.njgp_2_20
https://doi.org/10.1186/s12929-020-00666-2
https://doi.org/10.1186/s12969-018-0231-2

Wallace, A. S., 2019, Can vaccination coverage be
improved by reducing missed opportunities for
vaccination? Findings from assessments in Chad
and Malawi using the new WHO methodology.
PLoS ONE, 14(1), €0210648.
https://doi.org/10.1371/journal.pone.0210648

[12]. Wong, C. K. H., Liao, Q., & Guo, V. Y. W,
2017, Cost-effectiveness analysis of vaccinations
and decision makings on vaccination programmes in
Hong Kong: A systematic review. Vaccine, 35(25),
3153-3161.
https://doi.org/10.1016/j.vaccine.2017.04.060

[13]. Olson, O., Berry, C., & Kumar, N., 2020,
Addressing parental vaccine hesitancy towards
childhood vaccines in the United States: A
systematic literature review of communication
interventions and strategies. Vaccines, 8(4), 590.
https://doi.org/10.3390/vaccines8040590

[14]. Larson, H. J., Jarrett, C., Eckersberger, E.,
Smith, D. M. D., & Paterson, P., 2014,
Understanding vaccine hesitancy around vaccines
and vaccination from a global perspective: A
systematic review of published literature, 2007—
2012. Vaccine, 32(19), 2150-2159.
https://doi.org/10.1016/j.vaccine.2014.01.081

[15]. Jarrett, C., Wilson, R., O’Leary, M.,
Eckersberger, E., & Larson, H. J., 2015, Strategies
for addressing vaccine hesitancy—A systematic
review. Vaccine, 33(34), 4180-4190.
https://doi.org/10.1016/j.vaccine.2015.04.040

[16]. Sadaf, A., Richards, J. L., Glanz, J., Salmon, D.

A., & Omer, S. B., 2013, A systematic review of
interventions for reducing parental vaccine refusal
and vaccine hesitancy. Vaccine, 31(40), 4293-4304.
https://doi.org/10.1016/j.vaccine.2013.07.013

[17]. Adigwe, O. P, 2021, COVID-19 vaccine
hesitancy and willingness to pay: Emergent factors
from a cross-sectional study in Nigeria. Vaccine X,
9, 100112.
https://doi.org/10.1016/j.jvacx.2021.100112

[18]. Vaughan, A., 2020, How to stop vaccine
hesitancy. New Scientist, 248(3305), 12-13.
https://doi.org/10.1016/S0262-4079(20)30663-1
[19]. Chiappini, E., Parigi, S., & Galli, L., 2021,
Impact that the COVID-19 pandemic on routine
childhood vaccinations and challenges ahead: A

Journal: Texila International Journal of Public Health
Volume 13 Issue 4, 2025

narrative review. Acta Paediatrica, 110(9), 2529—
2535. https://doi.org/10.1111/apa.16012

[20]. Kagoné, M., Y¢é, M., Nébi¢, E., Sié, A,
Millogo, O., & Miiller, O., 2018, Community
perception regarding childhood vaccinations and its
implications for effectiveness: A qualitative study in
rural Burkina Faso. BMC Public Health, 18, 324.
https://doi.org/10.1186/s12889-018-5244-9

[21]. Sato, R., & Fintan, B., 2020, Fear, knowledge,
and vaccination behaviors among women in
Northern Vaccines &
Immunotherapeutics, 16(10), 2438-2448.
https://doi.org/10.1080/21645515.2020.1723362
[22]. Gunnala, R., Ogbuanu, 1. U., Adegoke, O. J.,
Scobie, H. M., Uba, B. V., Wannemuehler, K. A.,
Cairns, K. L., 2016, Routine vaccination coverage in

Nigeria.  Human

northern Nigeria: Results from 40 district-level
cluster surveys, 2014-2015. PLoS ONE, 11(12),
e0167835.
https://doi.org/10.1371/journal.pone.0167835

[23]. Oku, A., Oyo-Ita, A., Glenton, C., Fretheim, A.,
Ames, H., Muloliwa, A. M., Lewin, S., 2017,
Factors affecting the implementation of childhood
vaccination communication strategies in Nigeria: A
qualitative study. BMC Public Health, 17, 200.
https://doi.org/10.1186/s12889-017-4020-6

[24]. Alabi, M. A., Fasasi, M. 1., & Obiora, R. U.,
2024, Factors associated with full childhood
vaccination coverage among young mothers in
Northern Nigeria. Pan African Medical Journal,
47(4), 47.
https://doi.org/10.11604/pam;j.2024.47.4.37517
[25]. Afolabi, R. F., Salawu, M. M., & Gbadebo, B.
M., 2021, Ethnicity as a cultural factor influencing
complete vaccination among children aged 12-23
months in  Nigeria. Human Vaccines &
Immunotherapeutics, 17(7), 2008-2015.
https://doi.org/10.1080/21645515.2020.1865477
[26]. Dzieciolowska, S., Hamel, D., Gadio, S.,
Dionne, M., Gagnon, D., Robitaille, L., Dubé, E.
2021, Covid-19 vaccine acceptance, hesitancy, and
refusal among Canadian healthcare workers: A
multicenter survey. American Journal of Infection
Control, 49(9), 1152-1157.
https://doi.org/10.1016/j.ajic.2021.04.079


https://doi.org/10.1371/journal.pone.0210648
https://doi.org/10.1016/j.vaccine.2017.04.060
https://doi.org/10.3390/vaccines8040590
https://doi.org/10.1016/j.vaccine.2014.01.081
https://doi.org/10.1016/j.vaccine.2015.04.040
https://doi.org/10.1016/j.vaccine.2013.07.013
https://doi.org/10.1016/j.jvacx.2021.100112
https://doi.org/10.1016/S0262-4079(20)30663-1
https://doi.org/10.1111/apa.16012
https://doi.org/10.1186/s12889-018-5244-9
https://doi.org/10.1080/21645515.2020.1723362
https://doi.org/10.1371/journal.pone.0167835
https://doi.org/10.1186/s12889-017-4020-6
https://doi.org/10.11604/pamj.2024.47.4.37517
https://doi.org/10.1080/21645515.2020.1865477
https://doi.org/10.1016/j.ajic.2021.04.079

[27]. Dror, A. A., Eisenbach, N., Taiber, S., Morozov,
N. G., Mizrachi, M., Zigron, A., Sela, E., 2020,
Vaccine hesitancy: The next challenge in the fight
against COVID-19. FEuropean Journal of
Epidemiology, 35(8), 775-T779.
https://doi.org/10.1007/s10654-020-00671-y

[28]. Akinyemi, P. A., Fajobi, O., & Owoade, 1. A.,
2021, Community perception and determinants of
willingness to uptake COVID-19 vaccines among
residents of Osun State, South-West Nigeria.

International Journal of Community Medicine and

Public Health, 8(4), 1551-1557.
https://doi.org/10.18203/2394-
6040.ijcmph20211227

Journal: Texila International Journal of Public Health
Volume 13 Issue 4, 2025

[29]. Adedeji-Adenola, H., & Adeosun, S. A., 2022,
Factors influencing COVID-19 vaccine uptake
among adults in Nigeria. PLoS ONE, 17(2),
€0264371.
https://doi.org/10.1371/journal.pone.0264371

[30]. Anorue, L. L., Ugwu, A. C., & Ugboaja, S. U.,
2021, Communicating COVID-19 vaccine safety:
Knowledge and attitude among residents of South
East, Nigeria. Infection and Drug Resistance, 14,
3785-3794. https://doi.org/10.2147/IDR.S335903
[31]. Odusanya, O. O., Alufohai, E. F., Meurice, F.
P., Ahonkhai, V. 1., Clemens, J. D., & Stoeckel, P.
2008, Determinants of vaccination coverage in rural
Nigeria. BMC  Public  Health, 8, 38l1.
https://doi.org/10.1186/1471-2458-8-381


https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.18203/2394-6040.ijcmph20211227
https://doi.org/10.18203/2394-6040.ijcmph20211227
https://doi.org/10.1371/journal.pone.0264371
https://doi.org/10.2147/IDR.S335903
https://doi.org/10.1186/1471-2458-8-381

