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ABSTRACT
Childhood immunization remains a cornerstone of public health, yet uptake is influenced by maternal knowledge, cultural beliefs, and healthcare system factors. This study investigates determinants of childhood immunization response among mothers attending primary healthcare centers. The study adopted cross-sectional research design using sample size of 333 mothers in Awgu and Udi Local Government Area of Enugu State, Nigeria. Data was collected using researcher-developed questionnaire, and analysed descriptively using frequency and percentage, and inferentially using Chi-Square test and binary logistic regression at 5% level of significance using SPSS 27. The results show the level of knowledge of childhood immunization was 70.0%. There was a significant relationship between maternal knowledge of immunization schedules and childhood immunization response (p = .031). The odds of good immunization response decreased with maternal age increase (AOR = .919, 95% CI = .885-.954), decreased among single mothers compared to married mothers (AOR = .262, 95%CI = .133-.515), decreased among those that believed vaccine causes infertility (AOR = .234, 95% CI = .095-.575, p = .002), and increased among those asked to return because of vaccine stock-out (AOR = 2.040, 95% CI = 1.066-3.905). The study concludes that maternal knowledge, cultural beliefs, demographic characteristics, and healthcare system factors significantly influence childhood immunization uptake. It recommends that vaccine supply chains be strengthened, enhance maternal education, and address cultural misconceptions to ensure universal childhood immunization.
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Introduction
Childhood immunization remains one of the most cost-effective and powerful public health interventions for reducing morbidity and mortality from vaccine-preventable diseases (World Health Organization [WHO], 2021). Despite concerted efforts at the global level to enhance the coverage of vaccination programs, quite a number of the world’s countries even in the lower and middle-income category have not yet enjoyed the ideal standards of immunization activities. Take for instance Nigeria which is one of the many countries that are still faced with low immunization uptake, often more so in specific rural and cut-off areas (United Nations Children’s Fund (UNICEF), 2022). Recognizing the relevance of vaccination in health promotion, WHO indicates that immunization helps to prevent 3.5 to 5 million deaths each year due to diseases such as diphtheria, tetanus, whooping cough, most species of influenza, and measles (WHO, 2023). Even so, there are clearly some limitations in the realization of such advantages in some settings on account of the various factors that affect the behavior and attitude of caregivers towards their children’s vaccination. In Nigeria, the national immunization schedule recommends that children should get a series of vaccinations where every vaccine starts from a specific age, usually the fold into early childhood age. The vaccines are given in every phase the child attains several ages starting with birth. While the country boast of the existence of extant national policies and primary healthcare actions to facilitate good coverage, there are certain states that have not attained full coverage. The 2021 Nigeria Demographic and Health Survey (NDHS) disclosed that among the children aged 12-23 months, only 31% had received all the basic immunization, a percentage that is even lower in some rural and semi-urban settings (National Population Commission & ICF, 2021). This suboptimal performance of immunization among children has been attributed to a number of factors ranging from the social-economic conditions of the affected population to the health system status (Obanewa & Newell, 2017).

Mothers and the primary caregivers are essential in ensuring that their children are fully immunized. There are several factors that influence the respondent’s reaction to immunization-whether the immunization is taken on time, delayed, or not taken at all. Examples of those factors include maternal education, health literacy, cultural beliefs, religious orientation, income of the household, access to health services, nature of counseling by health workers and patronage of health services (Nnenna, et al., 2019; Oku et al., 2017). Also, there are chronic myths as well as wrong information concerning the safety of the vaccines which have largely worsened the vaccine refusal heresies especially in some parts of Nigeria including Enugu (Oluwadare, 2020). In Enugu State which is located in the south easterly part of Nigeria, it is a known fact that the people of Enugu are proud of their city, mix of urban and rural settlement and are well-utilised in the use of Primary Medical attention which is called PHC, i.e. primary health centre services with maternal and child health components. Although maternity care is free at the point of delivery, children’s life-saving vaccines are not sufficiently accessible and utilized at the maternal health system which is designated to be offered for free or reduced charges when the need arises. Social, economic, and cultural factors prompting the exclusion of childhood vaccination from the maternal and child health services available to the people are not adequately understood.
Most scholars have tended to focus on nationwide studies or regional variances in attenuation rates, consequently neglecting the context and idiosyncratic cultural values and practices that inform vaccination habits (Adedokun et al. 2017). Based on that premise, this particular study is oriented at addressing the existing gap by exploring factors that are unique to the mothers and that influence their immunization decisions and practices in the state of Enugu. By investigating the level of maternal awareness, attitudes, social background and the health service provider relation, the research aims to offer suggestions that are supported by empirical findings that can enable primary healthcare to improve its immunization programs. It is therefore largely understood that in order to make strides in child immunization coverage deficit in Enugu State, a close exploration of what influences mother’s responsiveness is necessary. This study will contribute to the growing body of literature on vaccine uptake and public health interventions in Nigeria, while offering practical insights for health planners, policymakers, and community health workers operating within the primary healthcare framework.
Aim and Objectives
The primary aim of this study is to investigate the determinants influencing childhood immunization response among mothers attending primary healthcare centers in Enugu State, Nigeria. 
Specific Objectives
To achieve the stated aim, the study is guided by the following specific objectives:
1. To assess the level of knowledge and awareness of childhood immunization schedules among mothers attending primary healthcare centers in Enugu State.
2. To examine the influence of socio-demographic characteristics—such as maternal age, education, marital status, and household income—on childhood immunization response.
Research Hypotheses
The following hypotheses are proposed to be tested statistically:
H₀₁ (Null Hypothesis): There is no significant relationship between mothers’ level of knowledge about immunization schedules and their childhood immunization response.
H₀₂: Socio-demographic characteristics (age, education level, marital status, and income) do not significantly influence childhood immunization response.
		
RESEARCH METHODOLOGY
This study employed a descriptive cross-sectional survey design. The population of this study comprised mothers of children aged 0–23 months attending selected primary healthcare centres (PHCs) in Udi and Awgu Local Government Areas of Enugu State at the time of the research. This group is targeted because they are directly responsible for making decisions regarding the immunization of their children and are, therefore, the most relevant source of information for assessing knowledge, attitudes, and practices relating to childhood immunization. According to records from the Enugu State Ministry of Health (2023), the total estimated number of mothers within this category attending PHCs in Udi and Awgu LGAs is approximately 2,000. This estimate is derived from monthly immunization clinic attendance registers, which serve as the primary data source for the planning of maternal and child health services.
For the purposes of the present investigation, study partipants were limited to the mothers who take their children to the immunization clinics located within the selected primary health centers. This is the best population to concentrate on for the reason that it represents mothers belonging to different social strata that is, age, education levels, marital statuses and household incomes also vary. Such variety provides an opportunity to go deeply and find out the extent of such influencing factors as social demographics, medical care offered in the area, and fallacy or delusion of information such as cultural beliefs about immunization. The target population of this study was the mothers of infants aged 0–24 rectus over one year of age who visited the primary health care centers for immunization services within the Udi and Awgu Local Government Areas of Enugu State. Out of a total of 2,000 mothers in the two Local Government Areas, the sample size was ascwetained using Yamane’s (1967) formula for sample selection at a 95% confidence interval and 5% marginal error. This constitutes a sample size of about 333 mothers. Data was collected for this study through the aid of a structured questionnaire that was administered by interviewers who are individuals trained in data collection. The questionnaire was developed by the researcher after reviewing various materials on the subject and includin additions of similar questions based on the materials that were used as the earlier references in studies of this type (Omoydo & Raso, 2011; Arulogun, Fatey, & Reign, 2009). Also, in reference to Babalola and Olabisi (2021); this organization recommended several items that were included in this tool. World Health Organization published the latest guide on childhood immunization in 2020 and also had these pointed out in there as the direct items in understanding of use of the specific vaccine. To guarantee the comprehensiveness and accuracy of the data collected, the questionnaire was modified in terms of face and content validty before actual distribution. In These circumstances, the structured questionnaire was administered in the pre-test and repeated after two weeks to the same set of respondents under the same conditions. The test and subsequent evaluation of the reliability of the instrument was based on the degree of agreement between the results derived from the first and the second test. Subsequently, the responses in the two tests were analyzed by way of the Cronbach’s alpha coefficient to ascertain that the values were consistent. It is advised that a Cronbach’s alpha coefficient of 0.70 and higher be maintained in order to confirm that the items used in the questionnaire are reliable. A questionnaire was used in this study to collect data in interviewer-administered format. This survey tool was chosen in the perspective of the fact that some of the mothers attending the clinics may be illiterate, therefore it ensures that all the participants can be able to answer questions even if they are unable to read or write. The research also got approval from the Research Ethics Committee in Enugu, and the programme was launched with appropriate cards by the Enugu State health ministry as well as the all PHCs management teams of Udi and Awgu LGAs. Trained research personnel who were preferably nurses or community health extension workers whose duties include both maternal and child welfare services, were recruited and given training on the study objectives, the questionnaire measures, and the ethical considerations in addition to issues of privacy, consent and confidentiality. Those who came to the facility on the immunization days targeting this group from 0–23 months age children, data were collected from mothers. All mothers of children aged 0–23 months will be requested to participate in the study and upon entry into the PHC, one mother will be addressed at a time, the objective of the study and benefits were explained and verbal and/or written consent was obtained. Having explained the above, the researcher will then allow the respondent to answer the interview questions with the research assistant helping by reading each question in either English or the local dialect (Igbo), depending on the choice of the informant. This was done to reduce recall bias so that the mothers could answer and assure high response rates. Every interview was scheduled to last on average but not exceeding 15 to 20 minutes. Baseline enquiry, before wound and wash learning the next day of interviews, within the Principal Investigators personal inspection and inspection of completed questionnaires for quality was instituted. This data-gathering tool was organized within the comfort zone policy to collect complete and credible data from the respondents. In other words, after the questionnaires had been filled, any existing data was categorized, entered into the Statistical Package for the Social Sciences (SPSS) in the 25.0 version and subsequently analyzed. Prior to running the analysis the data was checked and inconsistencies were corrected as well as any missing values were handled. Frequencies, percentage, mean and standard deviations were used in summarizing the socio-demographic characteristics (age, education, status of marriage, household income and the like) of the respondents as well as responses to questions asked on knowledge, awareness, health access and hesitation on the vaccination provided. Thus, clear display and central values of the data were provided. Using the categorical variables, the association between the independent variables (e.g. age, educational and employment status, socio-cultural factors, knowledge and attitudes and misconceptions) was tested with χ² tests. When relevant, logistic regression was used to assess the predictors of full and timely immunisation coverage. Narrative explanations accompanied all tables and figures to provide context and link the statistical results to the study objectives. This approach ensures that the data is analyzed systematically to address each research objective, identify key relationships, and provide evidence-based conclusions.


PRESENTATION AND ANALYSIS OF DATA
This chapter presented the results of the findings. The results are presented in a tabular foam according to research questions. 333questionnaires with checklist were distributed, retrieved, and sorted.
[bookmark: _Toc213094950]Table 1: Socio-demographic Characteristics of the Mothers				n = 333
	
	Frequency
	Percent
	Range
	M±SD

	Age
	
	
	15-49
	28.45±8.03

	≤ 20 years
	36
	10.8
	
	

	21-25 years 
	120
	36.0
	
	

	26-30 years 
	76
	22.8
	
	

	31+ years
	101
	30.3
	
	

	Marital status
	
	
	
	

	Single
	77
	23.1
	
	

	Married
	197
	59.2
	
	

	Divorced/Separated
	31
	9.3
	
	

	Widowed
	28
	8.4
	
	

	No. of children
	
	
	
	

	1 child
	72
	21.6
	
	

	2 children
	102
	30.6
	
	

	More than 2 children
	159
	47.7
	
	

	Educational level
	
	
	
	

	No school
	64
	19.2
	
	

	Primary
	91
	27.3
	
	

	Secondary
	106
	31.8
	
	

	Tertiary
	72
	21.6
	
	

	Occupation
	
	
	
	

	Apprentice/Student
	46
	13.8
	
	

	Trader/farmer
	103
	20.9
	
	

	Civil servant/Professional
	48
	14.4
	
	

	Non-professional employee
	39
	11.7
	
	

	Skilled worker
	63
	18.9
	
	

	Unemployed
	34
	10.2
	
	

	Average monthly household income
	
	
	
	

	Below 20,000
	60
	18.0
	
	

	20,000-49,999
	126
	37.8
	
	

	50,000-99,999
	103
	30.9
	
	

	100,000 and above
	44
	13.2
	
	

	Place of residence 
	
	
	
	

	Urban
	80
	24.0
	
	

	Semi-urban
	57
	17.1
	
	

	Rural
	196
	58.9
	
	


Table 1 presents the demographic data of mothers. Their age ranged from 15-49 years with mean and standard deviation, 28.45±8.03 and a modal age group of 21-25 years (36.0%). A greater proportion of them were married (59.2%), and with more than 2 children (47.7%), had secondary educational (31.8%), were trader/farmer (20.9%), were N20,000-49,999 monthly household income earners (37.8%), and resided in a rural locality (58.9%).
Table 2: Characteristics of the Mothers’ (Respondents’) Child			n = 333
	
	Frequency
	Percent
	Range
	M±SD

	Age of child
	
	
	2d-16m
	6.10±4.48

	0-3 months
	135
	40.5
	
	

	4-6 months
	55
	16.5
	
	

	7-9 months
	45
	13.5
	
	

	10-12 months
	87
	26.1
	
	

	> 12 months
	11
	3.3
	
	

	Gender of child
	
	
	
	

	Male
	184
	55.3
	
	

	Female
	149
	44.7
	
	

	Child has immunization card
	
	
	
	

	No
	41
	12.3
	
	

	Yes, but forgotten
	16
	4.8
	
	

	Yes, but lost
	32
	9.6
	
	

	Yes, and available here
	244
	73.3
	
	

	Child immunization response status
	
	
	
	

	Completed
	234
	70.3
	
	

	Not completed
	99
	29.7
	
	

	Immunizations received by child
	
	
	
	

	Immediately after birth
	314
	94.3
	
	

	6 weeks after birth
	268
	80.5
	
	

	14 weeks after birth
	214
	64.3
	
	

	6 months after birth
	168
	50.5
	
	

	9 months after birth
	122
	36.6
	
	

	12 months after birth
	69
	20.7
	
	


Table 2 presents the characteristics of the mothers’ (respondents’) children. Their age ranged from 2 days to 16 months with mean and standard deviation of 6.10±4.48 months and modal age group of 0-3 months (40.5%). 55.3% of them were males and 44.7% females. Majority of children had immunization card, which was available with them (73.3%). Majority have also completed all immunizations required of their age (70.3%). 94.3% of the children received immunization after birth, 80.5% have received 6 weeks after birth immunization, 64.3% have received 14 weeks after birth immunization, 50.5% have received 6 months after birth immunization, 36.6% have received 9 months after immunization while 20.7% have received 12 months after birth immunization.
Table 3: Knowledge of Childhood Immunization Schedules                                        n = 333
	
	Frequency
	Percent

	When should a baby receive the first immunization after birth?
	
	

	A week after birth
	69
	20.7

	Immediately after birth
	231
	69.4

	When the child is sick
	18
	5.4

	Don't know
	15
	4.5

	After the 1st immunization after birth, what is the next immunization schedule?
	
	

	4 weeks after birth
	77
	23.1

	6 weeks after birth
	181
	54.4

	3 months after birth
	62
	18.6

	Don't know
	13
	3.9

	At what age should a child receive the measles immunization?
	
	

	At birth
	22
	6.6

	3 Month
	88
	26.4

	9 months
	206
	61.9

	Don’t know
	17
	5.1

	Why are children given immunization?
	
	

	To make them gain weight
	41
	12.3

	To make them sleep well
	24
	7.2

	To protect them from dangerous diseases
	241
	72.4

	Don’t know
	24
	8.1

	If a child misses an immunization day, what should the mother do?
	
	

	Go to the health centre the next immunization day
	186
	55.9

	Wait if the child is not sick
	17
	5.1

	Include it in the next immunization schedule
	99
	29.7

	Don't know
	31
	9.3

	What should a mother do if the child’s immunization card is lost?
	
	

	Stop going to clinic if baby is strong and not sick
	86
	25.8

	Report it to the health worker at the clinic
	118
	35.4

	Start using a neighbor’s baby schedules dates or card
	79
	23.7

	Don't know
	48
	15.0


Correct answers, which denotes correct knowledge were marked 
Table 4: Knowledge about Childhood Immunization Contd.                                           n = 333
	
	Frequency 
	Percent 

	Which of these children should receive immunization?
	
	

	Sick babies
	10
	3.0

	First-born child
	78
	23.4

	Every child
	233
	70.0

	Don't know
	10
	3.6

	What should a mother bring when taking her child for immunization?
	
	

	Feeding bottles
	5
	1.5

	Immunization card
	283
	85.0

	Toy
	38
	11.4

	Don't know
	7
	2.1

	Should a child still be immunized if the child has mild fever or cough?
	
	

	No
	108
	32.4

	Yes
	180
	54.1

	Don't know
	45
	13.5

	Overall knowledge level: (M±SD)
	62.06±22.26

	Overall knowledge level grouped
	
	

	Good (knowledge score >50%)
	233
	70.0

	Poor (knowledge score ≤ 50%)
	100
	30.0


Correct answers, which denotes correct knowledge were marked 

In Table 3 and 4, it was found that 70.0% of respondents had a good knowledge of childhood immunization entirely. They were very much aware of the fact that which mother should bring the child immunization card when the child is taken for an immunization and which percent into dangerous disease attacks. The remained three questions were also frequently answered affirmatively; every child be immunized or otherwise a child should avail upon the services provided for children who require immunization services (70.0%), after which said child should be given the first shot at birth without waiting for any other instructions (69.4%), and the last group stated that children who were should be immunized can be reached at the age of 9 months and should be immunized.

Table 5: Relationship between Mothers’ Knowledge about Immunization Schedules and Childhood Immunization Response.
	
	Immunization Response
	
	Chi-square
	P-value

	
	Good
	Poor
	Total
	
	

	Knowledge
	
	
	
	4.679
	.031

	Good
	172(73.8)
	61(26.2)
	233
	
	

	Poor
	62(62.0)
	38(38.0)
	100
	
	


From Table 5, there was a significant relationship between mother’s knowledge about immunization schedules and childhood immunization response (p = .031). Good immunization response was higher among mothers with good knowledge of immunization schedule compare to those with poor knowledge.

Table 6: Relationship between Mothers’ Socio-demographic Characteristics (age, education level, marital status, and income) and Childhood Immunization Response.
	
	AOR
	95% CI Lower
	95%
CI Upper
	Chi-Square
	p-value

	Regression model test
	
	
	
	35.449
	< .001

	Hosmer and Lemeshow Test
	
	
	
	6.290
	.615

	Predictors
	
	
	
	
	

	Age
	.919
	.885
	.954
	
	< .001

	Educational level
	.891
	.654
	1.214
	
	.465

	Average monthly income
	1.215
	.865
	1.707
	
	.262

	Marital status ( ref. married)
	
	
	
	
	.001

	Single 
	.262
	.133
	.515
	
	< .001

	Divorced/separated
	.586
	.229
	1.498
	
	.264

	Widowed
	.556
	.216
	1.432
	
	.224

	Constant
	35.913
	
	
	
	< .001


There was a significant relationship between mother’s socio-demographic characteristic and their childhood immunization response (p <.001, Table 6), with age (p < .001) and marital status (p=.001) as the significant predictors. Specifically, the increased in maternal age decreased the odds of good childhood immunization response (AOR = .919, 95% CI = .885-.954). Also the odds of single mothers having good childhood immunization response was lesser compared to the married mothers (AOR = .262, 95%CI = .133-.515, p <.001).
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Discussions of Major Findings
Knowledge and awareness of childhood immunization schedules 
This study revealed that 70% of mothers had knowledge and awareness of the childhood immunization schedule. Indeed, on average, while a good number of mothers know when vaccines should start or should be administered to their children most of the times, there are still decent number of about three out of ten who are missing this important information and whose elimination from the equation might have an effect on the coverage rates and health of infants. The concerns can partly be accounted for by another cause for the high level of awareness – that is the strategies by the Ministry of Health and even Community Health Workers who put in efforts systematically to ensure mothers through the antenatal care clinics special talks in villages and even health promotional campaigns that many have in the recent past appreciated the importance of vaccines. One more cause can also be because they do not use health facilities for maternal care, it being a confirmed fact that those going for check ups can have information about immunization but those who are constrained in relation to observation and attendance of health facilities do not get any information. These underline the significance of both health programs and functioning of health system as regards the knowledge level of women towards routine childhood immunization. Adedire et al. (2021) has offered additional evidence in form of the number of 571 (76%) women who possessed good knowledge of routine immunization services and vaccine preventable diseases. In like fashion, Acac et al. (2025) showed that disease prevention was well referred to by 70.0% of the mothers participated and appreciated the time of administration of the first vaccine dose respectively. In another piece of research by Idowu et al. (2024), they found that 94.5% of the mothers interviewed were aware concerning immunization, 86.9% knew why children were immunized, and 80.8 % are familiar with the schedule.
Conclusion
The overall conclusion is that childhood immunization uptake is shaped by a complex interplay of maternal knowledge, cultural beliefs, demographic characteristics, and healthcare system factors. The findings demonstrate that mothers who are well-informed about immunization schedules are more likely to ensure their children are vaccinated, while misinformation, such as infertility myths and reliance on traditional medicine significantly reduce uptake. Structural barriers, including distance to health centres, vaccine unavailability, poor communication, and long waiting times, further hinder coverage, particularly among older and single mothers who face additional social and economic challenges. At the same time, the resilience of mothers who persist despite vaccine shortages shows that caregiver commitment can overcome systemic obstacles when supported appropriately. Taken together, the study underscores that improving immunization coverage requires not only strengthening healthcare delivery systems but also addressing cultural misconceptions, tailoring interventions to vulnerable groups, and enhancing maternal education. These findings highlight the urgent need for integrated strategies that combine health system improvements with community-based education and culturally sensitive engagement to achieve universal childhood immunization.
Recommendations
The following recommendations were made based on the study findings:
1. Health authorities (Ministry of Health and Local Government Health Departments) should strengthen vaccine supply chains to reduce stock-outs and ensure consistent availability in rural health centres.  
2. Healthcare providers should provide clear, culturally sensitive explanations of immunization schedules and actively counter misinformation during clinic visits.  
3. Community leaders and religious institutions should engage in awareness campaigns to dispel myths such as infertility fears and promote trust in vaccines.  
4. Government policymakers should invest in rural health infrastructure, including establishing more accessible health centres to reduce travel distance for mothers.  
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