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ABSTRACT:

Childhood vaccination is essential for preventing infectious diseases and reducing child mortality, yet adherence to immunization schedules remains inconsistent
among mothers in Ifelodun Local Government Area, Nigeria. This study sought to investigate the key factors influencing adherence to childhood immunization
schedules, focusing on maternal education, knowledge of immunization, poverty, distance to healthcare facilities, occupational status, access to antenatal care,
and attitudes and beliefs surrounding vaccination. The study revealed that higher maternal education levels significantly improved adherence, as did better access
to healthcare services and antenatal care. Conversely, poverty, long distances to healthcare facilities, and demanding occupational statuses emerged as substantial
barriers. Additionally, cultural attitudes, beliefs, and misinformation about vaccines negatively impacted immunization rates, while supportive community
practices and proper education on immunization positively influenced adherence. The findings underscore the need for targeted interventions that address these
multifaceted barriers while enhancing facilitators to improve vaccination coverage. By focusing on educational initiatives, healthcare access, and community
engagement, public health strategies can be better tailored to address the specific challenges faced by women in Ifelodun, ultimately reducing the incidence of
vaccine-preventable diseases and improving overall child health outcomes in the region.
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Introduction

Immunization is a cornerstone of public health, crucial for controlling the spread of infectious diseases and preventing a range of health conditions,
including cancers and chronic ailments [14]. Globally, vaccines are recognized for their life-saving impact, having prevented millions of deaths
annually [39]. However, vaccination coverage has faced setbacks in recent years, particularly during the COVID-19 pandemic, which disrupted routine
immunization programs and led to declines in vaccination rates [6]. Addressing these challenges requires overcoming structural and socioeconomic
barriers to vaccination, enhancing vaccine acceptance through targeted education, and improving communication strategies [36]. The Immunization
Agenda 2030 provides a strategic global framework aimed at achieving universal vaccination coverage and improving overall health outcomes [40].
Implementing this agenda effectively demands collaborative efforts and a strong monitoring and evaluation system [40].

In Nigeria, childhood vaccination is essential for reducing child mortality and preventing infectious diseases. Despite its importance, adherence to
immunization schedules among women in Ifelodun Local Government Area remains inconsistent. Understanding the factors that influence this
adherence is crucial for developing targeted interventions. Recent studies have identified various factors affecting immunization adherence, including
maternal education, knowledge about vaccines, socioeconomic status, distance to healthcare facilities, and attitudes towards vaccination
[8][21][22][27][28]. This research aims to synthesize these factors to provide a comprehensive understanding of the barriers and facilitators of
vaccination adherence in Ifelodun. The insights gained will help inform strategies to improve vaccination coverage and reduce vaccine-preventable
diseases in the region.
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Research Questions

1. What is the level of knowledge among mothers regarding the immunization of children under five in Ifelodun Local Government Area?

2. What factors influence adherence to immunization schedules among mothers with children under five in Ifelodun Local Government Area?

3. What are the public health implications of the factors identified affecting immunization schedules for children under five in Ifelodun Local
Government Area?

4. How can awareness and knowledge of immunization schedules among mothers in Ifelodun Local Government Area be improved to enhance
vaccination coverage for children under five?

5. What are the potential public health and economic consequences of low vaccination rates among children under five in Ifelodun Local
Government Area?

Objectives of the Study

1. Assess the knowledge of respondents regarding childhood immunization.

2. Evaluate the attitudes of respondents toward childhood immunization.

3. Examine the practices of respondents in relation to childhood immunization.

4. Determine the level of awareness of immunization schedules among mothers with children under five in Ifelodun Local Government Area.

5. Assess the health implications associated with the non-vaccination of children under five.

Research Hypothesis

H0: There is no significant relationship between the knowledge and attitudes of mothers with children under five and the public health implications of
factors affecting adherence to immunization schedules in Ifelodun Local Government Area.

Materials and Methods

This study employed a descriptive cross-sectional design and was conducted among women aged 15 to 50 years visiting Primary Health Care Centres
in Ifelodun Local Government Area, Ikirun, on immunization schedule dates. Ifelodun LGA covers an area of 114 km² and had a population of 96,748
according to the 2006 Census. The LGA headquarters in Ikirun is approximately a 10-minute drive north of Osogbo, the state capital. Ifelodun LGA is
divided into 18 wards.

Study Population

The study population comprised women aged 15 to 50 years who were present at the Primary Health Care Centers of Ifelodun Local Government Area,
Ikirun, on immunization schedule dates, as well as those within the targeted age bracket present during the research period.

Criteria for Inclusion

Participants were included if they were present at the selected Primary Health Care Centers in Ifelodun Local Government Area, Ikirun, during the
research period.

Criteria for Exclusion

Participants were excluded if they were not present at the selected Primary Health Care Centers in Ifelodun Local Government Area, Ikirun, during the
research period.

SAMPLE SIZE DETERMINATION

The quantitative sample size was used to determine the sample size using a sample calculation formula known as Leslie-Kish formula:

N =Za2pq
d2

Where Za = Standard normal deviate corresponding to level of significant (usually 5%) 1.28 80% level of significant

P= Standard deviation 50%, P = 0.5), and

Q=1-P

d=precision confidence interval (margin of error) of 5%, d= 0.05).

Therefore N = (1.28)2 x 0,5 x 1-0.5
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(0,05)2

N =1.6384 x 0.5 (0.5)
0.0025

N =163.84

N = 164

To take care of the attrition, 10 percent of the calculated selections will be added to give a new random of sample of 180.

Data Collection

Data were collected using a structured questionnaire administered to individuals within the study area. The questionnaire was designed for cross-
sectional data collection, and translations were provided in native languages for respondents who had difficulties understanding. A simple random
sampling technique was used to select participants from the total population of women aged 15 to 50 attending the Primary Health Care Centers in
Ifelodun LGA, Ikirun, during immunization sessions.

Data collection was conducted using a standardized questionnaire through interviews at selected Primary Health Care Centers and public places. Data
were analyzed using IBM SPSS version 23. Ethical approval was obtained from the Adeleke University Ethical Review Committee. Comprehensive
data collection was achieved, although some respondents were hesitant to provide complete responses.

Results

Table 1: Socio-Economic Variables of Mothers (N=172)

Variable Frequency Percent (%)

AGE

15-25 yrs 126 73.3

26-40 yrs 43 25.0

41-50 yrs 3 1.7

MOTHER'S EDUCATION

None 3 1.7

Primary education 26 15.1

Secondary education 85 49.4

Others 58 33.7

OCCUPATION

Trading/business 86 50.0

Artisans 57 33.1

Teaching 29 16.9

NUMBER OF CHILDREN

1 (one) 57 33.1

2 or 3 (two or three) 114 66.3

More than three 1 0.6

INDEX CHILD AGE

Less than 1 year 85 49.4

1 year 3 1.7
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Variable Frequency Percent (%)

2-5 yrs 55 32.0

6-10 yrs 29 16.9

FAMILY TYPE

Nuclear 114 66.3

Extended 58 33.7

RELIGION

Christianity 31 18.0

Islamic 141 82.0

MONTHLY INCOME

Less than 30,000 66.9 66.9

30,000 32.0 32.0

More than 30,000 1.2 1.2

CHILD SEX

Male 68.6 68.6

Female 48.3 48.3

BIRTH ORDER

First 115 66.9

Second 55 32.0

Third 2 1.2

TOTAL 172 100

Source: Field Work, 2023

Table 1 presents the demographic characteristics of the respondents. The majority (73.3%) are aged 15-25 years. About half (49.4%) have completed
secondary education, and half (50.0%) are engaged in trading or business activities. Most respondents (66.3%) have 2 or 3 children, and a significant
majority (82.0%) practice Islam. Approximately two-thirds (66.9%) have a monthly income below 30,000, and the majority (68.6%) have female
children. Birth order analysis revealed that 48.3% are first-borns, 35.5% are second-borns, and approximately 16.3% are third-borns.

Table 2: Assessment of Knowledge Regarding Childhood Immunization (N=172)

Variables Frequency (n) Yes (%) Frequency (n) No (%) Mean S.D

The required vaccinations have been given to your child. 155 (90.1%) 17 (9.9%) 1.0988 0.29931

It is vital for children to receive vaccinations from birth. 158 (91.9%) 14 (8.1%) 1.0814 0.27424

Immunization is designed to protect against contagious diseases. 161 (93.6%) 11 (6.4%) 1.0640 0.24538

Vaccination prevents, lessens death and disabilities. 160 (96.5%) 6 (3.5%) 1.0349 0.18402

Vaccination prevents, lessens fatalities and disability. 135 (78.5%) 37 (21.5%) 1.2151 0.41210

Immunization prevents diphtheria, tetanus, and pertussis. 110 (64.0%) 62 (36.0%) 1.3605 0.48154
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Variables Frequency (n) Yes (%) Frequency (n) No (%) Mean S.D

Immunization protects against hepatitis B. 139 (80.8%) 33 (19.2%) 1.1919 0.39491

Measles can be prevented in children with immunization. 135 (78.5%) 37 (21.5%) 1.2151 0.41210

Mild fever, diarrhea, and malnutrition are not reasons to avoid being
vaccinated.

134 (77.9%) 38 (22.1%) 1.2209 0.41608

Some immunizations are linked to fever and pains. 112 (65.1%) 60 (34.9%) 1.3488 0.47799

Some vaccinations can lead to rashes and cramps. 136 (79.1%) 36 (20.9%) 1.2093 0.40800

Healthy children require vaccinations. 139 (80.8%) 33 (19.2%) 1.1919 0.39491

The source of my knowledge includes information from the following:

PHC Center 144 (83.7%) 28 (16.3%) 1.4884 1.11076

Study and Research 28 (16.3%) 144 (83.7%)

I have administered the BCG vaccine to my child. 169 (98.3%) 3 (1.7%) 1.0174 0.13129

I have administered the DPT vaccine to my child. 114 (66.3%) 58 (33.7%) 1.3372 0.47414

I have administered the Polio vaccine to my child. 100 (100.0%) 0 1.0000 0.00000

I have administered the Measles vaccine to my child. 100 (100.0%) 0 1.0000 0.00000

I have administered the Hepatitis B vaccine to my child. 100 (100.0%) 0 1.0000 0.00000

I have administered the Yellow Fever vaccine to my child. 100 (100.0%) 0 1.0000 0.00000

Source: Field Work, 2023

Table 2 presents the assessment of respondents' knowledge regarding childhood immunization. The majority confirmed that their child had received the
required vaccinations, and there was strong awareness of the importance of vaccinating children from birth. High vaccination rates for specific vaccines
were noted. However, there are knowledge gaps regarding the preventive effects of certain vaccines and potential side effects, suggesting a need for
targeted public health interventions and education campaigns.

Table 3: Evaluation of Attitudes Towards Childhood Immunization (N=172)

Question Yes No Mean S.D

I have heard about immunization. 172 (100%) 0 1.00 0.000

I know about the immunization schedule. 172 (100%) 0 1.00 0.000

I am aware of the purpose of immunization. 172 (100%) 0 1.00 0.000

I understand how vaccines work. 118 (68.6%) 54 (31.4%) 1.31 0.465

I am familiar with recommended vaccines for children. 115 (66.9%) 57 (33.1%) 1.33 0.473

I am aware of the importance of following the immunization schedule. 118 (68.6%) 54 (31.4%) 1.31 0.465

I am confident in the safety and efficacy of vaccines. 119 (69.2%) 53 (30.8%) 1.31 0.463

I believe vaccination is necessary to protect children from diseases. 172 (100%) 0 1.00 0.000

Source: Field Work, 2023

Table 3 assesses respondents' attitudes towards childhood immunization. All respondents reported awareness of immunization and its purpose, with
strong confidence in the necessity of vaccinations. However, while understanding of how vaccines work and the importance of adhering to
immunization schedules was generally high, there were notable gaps in specific vaccine knowledge and perceived safety, which may require further
educational efforts.
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Table 4: Evaluation of Practices Regarding Childhood Immunization (N=172)

Questions Frequency (n) Yes (%) Frequency (n) No (%) Mean S.D

My child received their routine immunizations. 171 (99.4%) 1 (0.6%) 1.006 0.077

I have kept a record of my child’s vaccinations. 158 (91.9%) 14 (8.1%) 1.081 0.274

I ensured that my child was vaccinated according to the schedule. 158 (91.9%) 14 (8.1%) 1.081 0.274

I visited health facilities regularly for my child's immunization. 147 (85.5%) 25 (14.5%) 1.145 0.358

I consult health professionals for advice on immunization. 164 (95.3%) 8 (4.7%) 1.047 0.220

Source: Field Work, 2023

Table 4 provides insights into the practical aspects of immunization practices among respondents. Most parents reported having their child receive
routine immunizations, maintaining records, adhering to vaccination schedules, and regularly visiting health facilities. The high percentage of
consultations with health professionals suggests strong engagement with healthcare services for immunization-related advice.

Test of Research Hypotheses

Hypothesis 1: Relationship Between Knowledge, Attitude, and Public Health Implications

Null Hypothesis (H₀): There is no significant relationship between the knowledge and attitude of mothers with under-five children and the public
health implications on factors affecting the immunization schedule in Ifelodun Local Government Area.

Table 5 presents the regression analysis results for these variables. The analysis revealed a moderate positive correlation (R = 0.498) between the
predictors (knowledge and monthly income) and the dependent variable (assessment). The coefficient of determination (R² = 0.248) indicates that
approximately 24.8% of the variance in the assessment is explained by the predictors. The ANOVA results showed a significant F-statistic of 27.849 (p
< 0.001), suggesting that the model effectively predicts the dependent variable. Both predictors, "Knowledge" (β = 0.334, p < 0.001) and "Monthly
Income" (β = 0.438, p < 0.001), demonstrated significant positive relationships with the dependent variable. These results support the hypothesis that
both knowledge and monthly income significantly influence the assessment of immunization schedules.

Table 5: Regression Analysis of the Relationship Between the Dependent Variable "Assessment" and Two Predictor Variables: "Knowledge" and
"Monthly Income" (N=172)

Model R R Square Adjusted R Square Std. Error of the Estimate R Square ChangeF
Change df1 df2 Sig. F Change
1 0.498 0.248 0.239 0.12904 0.248 27.849 2 169 < 0.001
ANOVA

Model Sum of Squares df Mean Square F Sig.

1 0.927 2 0.464 27.849 < 0.001

Coefficients

Model Variable Unstandardized Coefficients Standardized Coefficients t Sig.

1 Constant 0.519 5.246 < 0.001

Knowledge 0.394 0.334 4.911 < 0.001

Monthly Income 0.129 0.438 6.444 < 0.001

Hypothesis 2: Relationship Between Multiple Factors and Public Health Implications

Null Hypothesis (H₀): There is no significant relationship between the knowledge and attitude of mothers with under-five children and other factors
affecting the immunization schedule in Ifelodun Local Government Area.

Table 6 presents the results of this regression analysis. The analysis revealed a strong positive correlation (R = 0.913) between the predictors and the
dependent variable. The coefficient of determination (R² = 0.833) suggests that approximately 83.3% of the variance in the assessment is explained by
the combined effect of these predictors. The ANOVA results yielded a highly significant F-statistic of 166.130 (p < 0.001), indicating that the model
effectively predicts the dependent variable. All five predictor variables demonstrated statistically significant associations with the dependent variable,
highlighting their importance in assessing immunization practices.
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Table 6: Regression Analysis of the Relationship Between the Dependent Variable "Assessment" and Five Predictor Variables: "Mother’s Practice of
Immunization," "Monthly Income," "Health Implications," "Mother’s Distance," and "Knowledge" (N=172)

Model R R Square Adjusted R Square Std. Error of the Estimate R Square Change F Change df1 df2 Sig.`
F Change

1 0.913 0.833 0.828 0.06127 0.833 166.130 5 166 < 0.001

ANOVA

Model Sum of Squares df Mean Square F Sig.

1 3.118 5 0.624 166.130 < 0.001

Coefficients

Model Variable Unstandardized Coefficients Standardized Coefficients t Sig.

1 Constant - 0.453 -5.625 < 0.001

Knowledge -1.802 -1.526 -6.651 < 0.001

Monthly Income 0.109 0.367 9.246 < 0.001

Health Implications 1.023 1.049 11.545 < 0.001

Mother’s Distance 0.480 1.783 11.636 < 0.001

Mother’s Practice of Immunization 1.061 2.493 8.135 < 0.001

Discussion

The results of this study offer valuable insights into the knowledge, attitudes, and public health implications of childhood immunization among mothers
in Ifelodun Local Government Area, Nigeria. The integrated analysis of our hypotheses and findings provides a comprehensive understanding of the
factors influencing adherence to immunization schedules and highlights areas for targeted public health interventions.

Knowledge, Awareness and Attitudes Towards Immunization

The survey findings demonstrate a robust level of awareness and understanding of immunization among the respondents. All 172 participants affirmed
their awareness of immunization, with a significant majority (83.1%) familiar with the recommended immunization schedule for children. This high
level of awareness is promising and reflects positively on the general public's knowledge regarding the importance of vaccinations. Nevertheless,
16.9% of respondents lacking knowledge about the immunization schedule suggests the need for ongoing educational efforts to address these gaps. In
terms of understanding vaccine mechanisms, 68.6% of respondents exhibited a clear comprehension, while 31.4% had limited understanding. This
indicates a critical need for targeted educational programs to enhance the knowledge base of the less informed segment. Similarly, while 66.9% of
respondents were familiar with the recommended vaccines, 33.1% were not. This discrepancy underscores the importance of continuous awareness
campaigns to ensure comprehensive knowledge of essential childhood vaccines.

The regression analysis results confirm the significant role of knowledge and monthly income in influencing the assessment of immunization practices.
Specifically, our hypothesis (H0) proposed that there would be no significant relationship between mothers' knowledge and attitude towards
immunization and the public health implications affecting adherence to immunization schedules. However, the findings rejected this null hypothesis,
demonstrating a moderate positive correlation (R = 0.498) between these predictors and the dependent variable, "Assessment."

The coefficient of determination (R² = 0.248) suggests that approximately 24.8% of the variance in the assessment can be explained by knowledge and
monthly income. This significant relationship indicates that both knowledge about immunization and monthly income play crucial roles in shaping
attitudes and behaviors related to immunization. Specifically, both predictors—knowledge (β = 0.334, p < 0.001) and monthly income (β = 0.438, p <
0.001)—showed significant positive associations with the assessment, underscoring their importance in influencing adherence to immunization
schedules.

Perceptions of Immunization and Public Health Implications

The study revealed that all respondents recognized the potential risks and benefits associated with immunization, underscoring a general
acknowledgment of the importance of vaccines in disease prevention. Additionally, 83.7% of respondents demonstrated an understanding of herd
immunity, although 16.3% lacked this knowledge. This finding highlights the need for further education on the broader implications of immunization,
such as herd immunity, to reinforce the collective benefits of vaccination.
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The prevalence of misconceptions about immunization was also noted, with 83.7% of respondents acknowledging these myths. Addressing these
misconceptions through evidence-based education is crucial to dispel misinformation and improve public perceptions of immunization. The awareness
of potential vaccine side effects among 83.1% of respondents signifies informed decision-making, yet it is essential to continue providing clear and
accurate information about vaccine safety and efficacy.

Comprehensive Analysis of Multiple Factors

Further regression analysis, incorporating additional predictors such as "Mother’s Practice of Immunization," "Health Implications," "Mother’s
Distance," and "Knowledge," revealed a strong positive correlation (R = 0.913) between these variables and the assessment of immunization practices.
This model explains approximately 83.3% of the variance in the assessment (R² = 0.833), highlighting the complex interplay between multiple factors
affecting immunization adherence. The high R² value indicates that the combined effect of these predictors provides a robust explanation of the
variance in immunization practices. The significant associations observed with all five predictor variables, including mother's practice of immunization
(β = 2.493, p < 0.001), health implications (β = 1.049, p < 0.001), mother's distance (β = 1.783, p < 0.001), knowledge (β = -1.526, p < 0.001), and
monthly income (β = 0.367, p < 0.001), reinforce the importance of considering multiple dimensions when evaluating immunization adherence.

Implications for Public Health and Educational Interventions

The findings underscore the need for targeted educational and public health initiatives. The moderate correlation between knowledge, income, and
immunization assessment suggests that while there is a solid foundation of knowledge about immunization among respondents, gaps remain—
particularly concerning the understanding of the immunization schedule and addressing misconceptions.

Educational programs should focus on bridging the knowledge gap for those less informed about vaccine mechanisms and the recommended
immunization schedule. Additionally, addressing myths and misconceptions about vaccines through evidence-based campaigns is crucial for improving
public perceptions and increasing adherence to immunization schedules. The significant role of monthly income also points to socioeconomic factors
influencing immunization practices. Public health interventions should consider these factors and provide support to lower-income families to ensure
equitable access to immunization services.

Future Research Directions

While the study provides a comprehensive view of the current state of immunization knowledge and practices, further research is needed to explore the
underlying factors influencing these perceptions more deeply. Investigating how targeted educational initiatives impact actual immunization practices
and examining the role of socioeconomic factors in more detail will contribute to a more nuanced understanding of immunization adherence.

Conclusions

This study highlights key factors influencing childhood immunization adherence among mothers in Ifelodun Local Government Area, Nigeria. The
research confirms that both knowledge and monthly income significantly impact mothers' assessments of immunization practices. The strong
correlation among multiple predictors—knowledge, practice of immunization, health implications, distance, and income—demonstrates the
multifaceted nature of immunization adherence.

Significance

The findings validate the importance of targeted educational efforts and addressing socioeconomic barriers to improve vaccination rates. While there is
substantial awareness of immunization among respondents, gaps remain in understanding the immunization schedule and addressing misconceptions.

Future Research

Further studies should focus on:

i. Evaluating the impact of targeted educational programs on immunization practices.

ii. Investigating socioeconomic barriers to vaccination access.

iii. Conducting longitudinal research to assess long-term trends.

iv. Exploring regional variations and the effectiveness of myth-busting interventions.

These steps will help refine public health strategies and enhance vaccination adherence.
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