


DETERMINANTS OF CHILDHOOD IMMUNISATION ACCEPTABILITY AMONG MOTHERS ATTENDING PRIMARY HEALTHCARE CENTRES IN UDI AND AWGU LOCAL GOVERNMENT AREAS OF ENUGU STATE, NIGERIA


ABSTRACT
Childhood immunisation is a key public health intervention, yet its acceptability among caregivers may be shaped by maternal knowledge, socio-demographic conditions, cultural beliefs and healthcare system factors. This study investigated the determinants of childhood immunisation response among mothers attending primary healthcare centres in Udi and Awgu Local Government Areas of Enugu State, Nigeria. A descriptive cross-sectional survey design was adopted. The study involved 333 mothers of children aged 0–23 months attending selected primary healthcare centres. Data were collected using a researcher-developed, interviewer-administered questionnaire and analysed using descriptive statistics, chi-square tests and binary logistic regression at a 5% level of significance. The findings showed that 70.0% of respondents had good knowledge of childhood immunisation schedules. A significant relationship was observed between maternal knowledge of immunisation schedules and childhood immunisation response (p = .031). Socio-demographic characteristics were also significantly related to immunisation response (p < .001), with maternal age and marital status identified as significant predictors. Increasing maternal age reduced the odds of good immunisation response (AOR = .919, 95% CI = .885–.954), and single mothers had lower odds of good response than married mothers (AOR = .262, 95% CI = .133–.515). The study concludes that maternal knowledge and selected socio-demographic characteristics influence childhood immunisation response. Strengthened maternal education, reliable vaccine availability and culturally sensitive counselling may improve childhood immunisation acceptability in the study setting. 
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Introduction
Childhood immunisation 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; Centers for Disease Control and Prevention, 2020; Ophori et al., 2014; Ozawa et al., 2016; Plotkin et al., 2017; WHO, 2022). Despite concerted global efforts to increase vaccination coverage, many countries, particularly low- and middle-income countries, have not yet achieved optimal immunisation coverage (Adamu et al., 2020; Antai, 2012; Brown et al., 2017; Fagbamigbe et al., 2021; Uthman et al., 2017). Nigeria is among the countries that continue to experience low immunisation uptake, especially in some rural and hard-to-reach areas (United Nations Children’s Fund [UNICEF], 2022). The WHO indicates that immunisation helps to prevent 3.5 to 5 million deaths each year from diseases such as diphtheria, tetanus, pertussis, influenza and measles (WHO, 2023). However, these benefits are not fully realised in some settings because of factors that shape caregivers’ behaviour and attitudes towards childhood vaccination. In Nigeria, the national immunisation schedule recommends that children receive a series of vaccines from birth through early childhood, with each vaccine administered at a specific age (National Primary Health Care Development Agency [NPHCDA], 2020). Although the country has national policies and primary healthcare initiatives to promote adequate coverage, some states have not achieved full coverage. The 2021 Nigeria Demographic and Health Survey (NDHS) reported that, among children aged 12-23 months, only 31% had received all basic immunisations, with lower coverage in some rural and semi-urban settings (National Population Commission & ICF, 2021; NDHS, 2021; Nigeria Demographic and Health Survey [NDHS], 2021). This suboptimal childhood immunisation performance has been attributed to several factors, ranging from the socio-economic conditions of the affected population to health-system factors (Abdulraheem et al., 2011; Adeyinka et al., 2009; Ogundele et al., 2020; Obanewa & Newell, 2020; Yohannes, Mekonnen, & Kassa, 2018). Recent evidence from Nigeria further indicates that routine immunisation coverage remains uneven across settings and that maternal education, household socio-economic position and healthcare access are important considerations when interpreting childhood vaccination status (Williams et al., 2024).

Mothers and primary caregivers play an essential role in ensuring that their children are fully immunised. Several factors influence caregivers’ responses to immunisation, including whether vaccines are taken on time, delayed or not taken at all. These factors include maternal education, health literacy, cultural beliefs, religious orientation, household income, access to health services, the quality of counselling provided by health workers and the use of health services (Aminu et al., 2020; Brown et al., 2021; Eze & Maduka, 2020; Iliyasu et al., 2021; Maina et al., 2013; Nnenna et al., 2013; Oku et al., 2017; Onyia et al., 2021; Rosenstock, 1974; Yohannes, Mekonnen, & Alemayehu, 2018). Persistent myths and misinformation about vaccine safety have also contributed to vaccine refusal, particularly in some parts of Nigeria, including Enugu (Adetokunboh & Oluwasanu, 2021; Chukwuma & Okechukwu, 2021; Dubé et al., 2013; Fagbemi & Omotayo, 2022; Jegede, 2007; Wilson & Wiysonge, 2020; Yahya, 2007). Enugu State, located in south-eastern Nigeria, has a mix of urban and rural settlements and uses primary healthcare centres for maternal and child health services. Although maternity care is free at the point of delivery, children’s life-saving vaccines are not always sufficiently accessible or utilised within the maternal health system, even where they are intended to be provided free of charge or at reduced cost. The social, economic and cultural factors that contribute to the exclusion of childhood vaccination from available maternal and child health services are not adequately understood.
Caregiver perspectives from Nigerian immunisation programmes also show that myths, mistrust, religious concerns, mobility constraints, distance to health facilities and vaccine supply shortages can shape childhood immunisation decisions and service use (Etim et al., 2025). Evidence on vaccine-related misconceptions among mothers further supports the need for clear, context-sensitive counselling, particularly where misunderstandings about vaccine purpose, quality or safety may influence infant immunisation decisions (Giao et al., 2019).
Previous studies have tended to focus on national estimates or regional variations in coverage rates, with less attention to the context-specific cultural values and practices that inform vaccination behaviours (Adedokun et al., 2017). This study, therefore, addresses an existing gap by exploring maternal factors that influence immunisation decisions and practices in Enugu State. By investigating maternal awareness, attitudes, social background and the relationship with health service providers, the study aims to provide empirically supported suggestions that can help primary healthcare providers improve immunisation programmes. Addressing the childhood immunisation coverage gap in Enugu State requires a close examination of the factors influencing mothers’ responsiveness. This study contributes 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.
This gap is particularly relevant because childhood health outcomes in Nigeria are affected by interrelated socio-economic and access-related conditions, including poverty, caregiver education, healthcare availability and socio-cultural practices. Local evidence from PHC-attending mothers in Udi and Awgu LGAs is therefore needed to inform targeted immunisation responses (Sayomi et al., 2025).
Aim and Objectives
The primary aim of this study is to investigate the determinants influencing childhood immunisation response among mothers attending primary healthcare centres 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 immunisation schedules among mothers attending primary healthcare centres in Enugu State.
2. To examine the influence of socio-demographic characteristics, such as maternal age, education, marital status and household income, on childhood immunisation response.
Research Hypotheses
The following hypotheses were proposed for statistical testing:
H₀₁ (Null Hypothesis): There is no significant relationship between mothers’ level of knowledge about immunisation schedules and their childhood immunisation response.
H₀₂: Socio-demographic characteristics (age, education level, marital status and income) do not significantly influence childhood immunisation response.
		
METHODOLOGY
This study employed a descriptive cross-sectional survey design. The population 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 study. This group was targeted because mothers are directly responsible for making decisions regarding the immunisation of their children and are, therefore, the most relevant source of information for assessing knowledge, attitudes and practices related to childhood immunisation. 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 was approximately 2,000. This estimate was derived from monthly immunisation clinic attendance registers, which serve as the primary data source for planning maternal and child health services.
For the purposes of the present investigation, study participants were limited to mothers who brought their children to the immunisation clinics located within the selected primary health centres. This population was appropriate because it represented mothers from different social strata, including variations in age, educational level, marital status and household income. This diversity provided an opportunity to examine the extent to which socio-demographic factors, local healthcare provision, cultural beliefs and misinformation influenced childhood immunisation. The target population comprised mothers of infants aged 0-23 months who visited primary healthcare centres for immunisation services within Udi and Awgu Local Government Areas of Enugu State. From a total population of 2,000 mothers in the two Local Government Areas, the sample size was ascertained using Yamane’s (1967) formula for sample selection at a 95% confidence interval and 5% margin of error, resulting in a sample size of approximately 333 mothers. Data were collected using a structured questionnaire administered by trained interviewers. The questionnaire was developed by the researcher after reviewing relevant literature and adapting similar questions from earlier studies of this type (Al-lela et al., 2011; Babalola & Olabisi, 2004). The World Health Organization’s 2020 guidance on childhood immunisation informed the direct items used to assess understanding of specific vaccines (WHO, 2020). To ensure the comprehensiveness and accuracy of the data collected, the questionnaire was assessed for face and content validity before distribution. The structured questionnaire was pre-tested and then re-administered after two weeks to the same set of respondents under the same conditions. The reliability of the instrument was evaluated based on the level of agreement between the first and second test results. Subsequently, responses from the two tests were analysed using Cronbach’s alpha coefficient to determine internal consistency. A Cronbach’s alpha coefficient of 0.70 or higher was considered acceptable for confirming the reliability of the questionnaire items. An interviewer-administered questionnaire was used because some mothers attending the clinics might not have been literate, and this approach ensured that all participants could respond even if they were unable to read or write. Ethical approval was obtained from the Research Ethics Committee in Enugu, and the programme was conducted with appropriate authorisation from the Enugu State Ministry of Health and the PHC management teams in Udi and Awgu LGAs. Trained research personnel, preferably nurses or community health extension workers involved in maternal and child welfare services, were recruited and trained on the study objectives, questionnaire measures and ethical considerations, including privacy, consent and confidentiality. Data were collected from mothers who attended the facilities on immunisation days for children aged 0-23 months. All mothers of children aged 0-23 months were invited to participate, and upon entry into the PHC, each mother was approached individually. The purpose and benefits of the study were explained, and verbal and/or written consent was obtained. The respondent was then allowed to answer the interview questions, with the research assistant reading each question in English or the local dialect (Igbo), depending on the respondent’s preference. This approach was used to reduce recall bias, support accurate responses and ensure a high response rate. Each interview was scheduled to last an average of 15 to 20 minutes. Baseline enquiries and daily inspection of completed questionnaires were conducted under the personal supervision of the principal investigator to ensure quality. This data-gathering tool was organised to collect complete and credible data from respondents in a comfortable setting. After the questionnaires were completed, the data were coded, entered into the Statistical Package for the Social Sciences (SPSS), version 25.0, and analysed. Before analysis, the data were checked, inconsistencies were corrected and missing values were addressed. Frequencies, percentages, means and standard deviations were used to summarise the socio-demographic characteristics of respondents, including age, education, marital status and household income, as well as responses to questions on knowledge, awareness, health access and vaccination hesitancy. These descriptive statistics provided clear summaries and measures of central tendency for the data. For categorical variables, associations between the independent variables, including age, education and employment status, socio-cultural factors, knowledge, attitudes and misconceptions, were tested using chi-square tests. Where 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 ensured that the data were analysed systematically to address each research objective, identify key relationships and provide evidence-based conclusions.


PRESENTATION AND ANALYSIS OF DATA
This chapter presents the study findings. The results are presented in tabular form according to the research questions. A total of 333 questionnaires with checklists 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 the mothers. Their ages ranged from 15 to 49 years, with a mean and standard deviation of 28.45±8.03, and the modal age group was 21-25 years (36.0%). A greater proportion were married (59.2%), had more than 2 children (47.7%), had secondary education (31.8%), were traders/farmers (20.9%), earned a monthly household income of N20,000-49,999 (37.8%), and resided in rural localities (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 ages ranged from 2 days to 16 months, with a mean and standard deviation of 6.10±4.48 months and a modal age group of 0-3 months (40.5%). Overall, 55.3% were male and 44.7% were female. Most children had an immunisation card that was available at the time of the study (73.3%). The majority had also completed all immunisations required for their age (70.3%). Immunisation immediately after birth was received by 94.3% of the children; 80.5% had received the 6-week immunisation, 64.3% had received the 14-week immunisation, 50.5% had received the 6-month immunisation, 36.6% had received the 9-month immunisation, and 20.7% had received the 12-month immunisation.
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 

Tables 3 and 4 show that 70.0% of respondents had good overall knowledge of childhood immunisation. Most respondents knew that mothers should bring the child’s immunisation card when taking the child for immunisation and that immunisation protects children from dangerous diseases. Other frequently correct responses included that every child should be immunised (70.0%), the first immunisation should be given immediately after birth (69.4%), and the measles immunisation should be given at 9 months of age.

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
	
	


Table 5 shows a significant relationship between mothers’ knowledge of immunisation schedules and childhood immunisation response (p = .031). Good immunisation response was higher among mothers with good knowledge of the immunisation schedule than among 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 mothers’ socio-demographic characteristics and childhood immunisation response (p < .001, Table 6), with age (p < .001) and marital status (p = .001) identified as significant predictors. Specifically, increasing maternal age decreased the odds of a good childhood immunisation response (AOR = .919, 95% CI = .885-.954). The odds of a good childhood immunisation response among single mothers were also lower than those among married mothers (AOR = .262, 95% CI = .133-.515, p < .001).
[bookmark: _Toc213094952]
Discussion of Major Findings
Knowledge and awareness of childhood immunisation schedules
This study revealed that 70% of mothers had knowledge and awareness of the childhood immunisation schedule. Overall, a substantial proportion of mothers knew when vaccines should start and when subsequent doses should be administered; however, approximately three in ten mothers still lacked this important information, which may affect coverage rates and infant health outcomes. The relatively high level of awareness may partly reflect the efforts of the Ministry of Health and community health workers to provide education through antenatal care clinics, community talks and health-promotion campaigns. Another possible explanation is the use of health facilities for maternal care, as mothers who attend check-ups are more likely to receive information about immunisation, whereas those with limited access or attendance may receive less information. These findings underline the importance of health programmes and health-system functioning in shaping women’s knowledge of routine childhood immunisation. Adedire et al. (2021) provided similar evidence, reporting that 571 (76%) women had good knowledge of routine immunisation services and vaccine-preventable diseases. Similarly, Acac et al. (2025) showed that disease prevention was well recognised by 70.0% of participating mothers and that the timing of the first vaccine dose was appreciated. In another study, Idowu et al. (2024) found that 94.5% of the mothers interviewed were aware of immunisation, 86.9% knew why children were immunised and 80.8% were familiar with the schedule.
Conclusions
The study concludes that childhood immunisation response among mothers attending primary healthcare centres in Udi and Awgu Local Government Areas is influenced by maternal knowledge and selected socio-demographic characteristics. Although most respondents demonstrated good knowledge of childhood immunisation schedules, a notable proportion still had poor knowledge, indicating the need for sustained health education. The significant relationship between knowledge and immunisation response suggests that mothers who understand immunisation schedules are more likely to support timely and complete vaccination for their children. Maternal age and marital status also emerged as important predictors, indicating that older mothers and single mothers may require more targeted support. The findings also point to the relevance of health-system issues and misconceptions about vaccines, as reflected in the manuscript’s discussion of stock-outs, communication gaps and infertility-related beliefs. Improving childhood immunisation acceptability will therefore require coordinated strategies that combine maternal education, reliable vaccine supply, responsive primary healthcare services and culturally sensitive communication. Such efforts should prioritise vulnerable groups while strengthening routine immunisation services across rural and semi-urban communities.

Recommendations
The following recommendations are made based on the study findings:
1. Health authorities, including the 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 (Ameh et al., 2021; Okafor & Nwatu, 2020).
2. Healthcare providers should give clear, culturally sensitive explanations of immunisation schedules and actively counter misinformation during clinic visits (Kaufman et al., 2017).
3. Community leaders and religious institutions should engage in awareness campaigns to dispel myths, such as infertility concerns, and promote trust in vaccines.
4. Government policymakers should invest in rural health infrastructure, including the establishment of more accessible health centres to reduce travel distances for mothers.

Limitations
This study was limited to mothers attending selected primary healthcare centres in Udi and Awgu Local Government Areas; therefore, the findings may not represent mothers who do not use these facilities. The cross-sectional design also limits causal interpretation. Responses were based on self-report and may have been influenced by recall or social desirability bias. In addition, the study focused on selected maternal, cultural and health-system factors and may not capture all determinants of childhood immunisation acceptability.
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