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[bookmark: _Toc223317616][bookmark: _Toc224180740]ABSTRACT
Background: Immunization remains an important public health intervention for reducing vaccine-preventable morbidity and mortality among children under five years of age. Maternal knowledge and attitudes are important factors influencing adherence to childhood immunization schedules. This study assessed the influence of a nurse-led health education intervention on knowledge and attitudes toward immunization among mothers with under-five children attending Alex Ekwueme Federal University Teaching Hospital Abakaliki.
Methods: A quasi-experimental pre-test/post-test control group design was used. A total of 197 mothers completed the study, comprising 96 participants in the control group and 101 participants in the intervention group at endline. Data were collected using a structured questionnaire and analyzed using descriptive statistics and chi-square tests. Knowledge and attitude scores were compared before and after the intervention.
Results: At baseline, knowledge was comparable between the control and intervention groups. In the intervention group, the proportion of mothers with good knowledge increased from 75.0% at baseline to 99.0% at endline, while poor knowledge declined from 25.0% to 1.0%. This improvement was statistically significant (χ² = 25.932, p < 0.001). Attitudes also improved in the intervention group, with positive attitudes increasing from 46.3% at baseline to 69.3% at endline, while negative attitudes decreased from 53.7% to 30.7% (χ² = 11.303, p = 0.001). In the control group, knowledge remained largely unchanged, while positive attitudes declined from 49.1% to 35.4%.
Conclusion: The findings indicate that nurse-led health education was associated with improved maternal knowledge and attitudes toward childhood immunization. Integrating structured health education into routine maternal and child health services may support better immunization-related awareness and acceptance among mothers.
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[bookmark: _Toc223317625][bookmark: _Toc224180748]Immunization is the most efficient public health measure aimed at decreasing the morbidity and mortality of under-five children across the globe. Yet, vaccination coverage in many low- and middle-income countries-including Nigeria-falls far short of the WHO coverage target of 90%. According to WHO (2023), vaccines save 4-5 million lives each year by preventing the occurrence of diseases such as measles, diphtheria, and whooping cough, regardless of the fact that, due to parental resistance, health system barriers, and social-cultural factors, many children remain unimmunized.
Routine immunization delivery in Nigeria, however, falls short of expected standards, with fears that coverage could not reach the required level to ensure herd immunity. Results of the 2021 Multiple Indicator Cluster Survey/National Immunization Coverage Survey (MICS/NICS) presented that only around 57% of children aged 12–23 months had received full immunization, with considerable differences between urban and rural locations (National Bureau of Statistics [NBS] & UNICEF, 2021). This poor coverage has manifest as frequent outbreaks of VPDs (Vaccine Preventable Diseases) with the collateral effect of increasing under-five mortality, hence the crucial necessity of strategies that would mitigate immunization constraints. A number of factors have been identified, but one thing remains constant; maternal knowledge and attitude towards immunization constitute a fundamental determinant for whether or not children get their full course when vaccinated (Mohammed, Ibrahim & Umar, 2024).
Nurses are pivotal to the promotion of this role. They have remained basic health service providers at the antenatal, postnatal, and child welfare clinics, with sustained contact with mothers and an enviable position for giving enlightenment that can redress misconceptions and reshape negative attitudes (Balogun et al., 2022; Ismail et al., 2023). Maternity knowledge greatly improved with nurse-led health education interventions, such as counseling meetings, group discussions, visual demonstrations, and follow-up calls-all of which assist in molding positive attitudes towards immunization (Usman et al., 2023).
Health Belief Model (HBM) Theory is leading in the study. According to this model, behavior of people in accordance with diseases is the consequence of what they believe: they presume susceptibility to a disease, they comprehend the severity of a condition, they perceive such benefits at taking action to protect their future damage from occurring, and they likely enumerate the factors that might drive such action, such as cultural beliefs and fear of immunization. Regarding that understanding is the way that mothers get to decide whether or not their children should go for vaccination, given that a number of possible factors exist within this framework: child's susceptibility to preventable diseases, high severity of the diseases, and the relationship of various barriers such as fear of side effects or superstitions already oriented toward the prevention of such disease. Stimuli for action, such as a reminder from a nurse, and expected participatory skill—self-efficacy—would likewise have significant impact on the adoption of a positive attitude or more information (Rosenstock, 1974; Champion & Skinner, 2008). Focusing on these elements will improve mother's knowledge, with the education of nurses supporting a friendly stance and an increase in commitment towards immunization.
In AEFUTHA, immunizations are administered routinely and are integrated into the maternal and child health programs that are provided by nurse-led health education during regular clinic visits. One might argue or be concerned that immunization uptake remains low in Ebonyi State (EBSMOH 2004) due to programs with insufficient health education. Maternal perceptions and attitudes are assessed by gaining an understanding of how nurse-led interventions influence high to low patient knowledge regarding immunization. This means that there is a critical link in establishing an effective strategy in overcoming the immunization gap.
The potency of vaccines in prevention of childhood sickness and death can only be actualized and sustained by parent acceptance and following through the entire vaccination schedule. Strengthening maternal knowledge through health education through nurses and changing attitudes with the aid of the Health Belief Model offers a potential avenue for improving immunization culture in Nigeria. The results of our study will provide evidence to guide nursing practices, institutional strategies, and large public health policy.
Aim and Objectives of the Study
The aim of this study is to assess the influence of health education interventions by nurses on immunization uptake among mothers with under-five children at AEFUTHA.
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[bookmark: _Toc224180794]Study Area
This study was conducted at the Institute of Child Health (Immunization Clinic) of Alex Ekwueme Federal University Teaching Hospital Abakaliki (AEFUTHA), Ebonyi State, Nigeria. The clinic provides routine immunization services, including Bacille Calmette–Guérin (BCG) vaccination for infants. The setting was chosen because mothers are primary decision-makers in child health, and their knowledge significantly influences immunization uptake.
Study Design
A quasi-experimental pre-test/post-test control group design was employed. This design was selected to ethically allow justified comparison between intervention and control groups without withholding essential health services (Creswell & Creswell, 2018).
Study Population
The target population consisted of mothers with children under five years of age who attended the Institute of Child Health (immunization clinic) for BCG vaccination of newly presenting infants during the study period. This group was chosen because mothers usually decide what is in the best interest of their children regarding health, and their knowledge is a significant factor for immunization utilization (Balogun, Liu, et al., 2022).
Sampling Technique
Eligible participants were recruited consecutively from first-time attendees at the immunization clinic who met the inclusion criteria. To ensure reliability and avoid contamination, a pilot test was conducted at the University of Nigeria Teaching Hospital (UNTH), Enugu, which shares similar characteristics but lies outside the study site.
Sample Size
The sample size was determined using Cochran’s formula for comparing two proportions (Chow et al., 2017):

Where:
· = minimum sample size per group
· = standard normal deviate corresponding to the probability of Type I error at 5% = 1.96
· = standard normal deviate corresponding to the probability of Type II error at 10% (power = 90%) = 1.28
· = 76.9%, the level of utilization of immunization uptake among mothers of under-five children in Benue State (Iba et al., 2025)
· = 58.4%, assuming a 10% difference from 
· = minimum difference in the level of knowledge between both groups
Substituting values:



To account for non-response, the formula by Polit and Beck (2021) was applied:

Therefore, the estimated sample size was 108 respondents per group, giving a total of 216 mothers (intervention and control).

Method of Data Collection
Data were collected using a structured questionnaire. The instrument was pre-tested for clarity and reliability, yielding a Cronbach’s α coefficient of 0.82, indicating high internal consistency. Items with low item-total correlation were eliminated before the main study. Administrative approval was obtained from the Health Research and Ethics Committee (HREC) of AEFUTHA, and official permission was granted by the hospital management and clinic authorities. Informed consent was obtained from each participant before questionnaire administration.
Method of Data Analysis
Data were coded and analyzed using the Statistical Package for the Social Sciences (SPSS) version 30. Descriptive statistics (frequency, percentage, mean, and standard deviation) were used to summarize socio-demographic characteristics. Inferential statistics (such as chi-square tests and t-tests) were applied to compare pre-test and post-test outcomes between intervention and control groups. Results were presented in tables and charts for clarity.
RESULT
This chapter details the results of data analysis. A total of 197 women (96 in the intervention and 101 in the control) were retained at the end of the study, giving a response rate of 91.2%.
Socio-Demographic Characteristics of Respondents
The socio-demographic characteristics of mothers with under-five children were shown among those consulting at Alex Ekwueme Federal University Teaching Hospital Abakaliki in Table 1. Statistically, no differences were as seen between control and intervention groups based on either of the participant attributes. Age did not have a significant relationship with group allocation (χ² = 1.363, p = 0.714). Most of the respondents were in the age group of 30-39 years, having 1% less in control than in intervention (52.8% and 49.1% respectively), while a small portion was below 20 years (3.7% and 1.9% respectively). Marital status did not deviate a great deal (χ² = 2.186, p = 0.535). The majority of the mothers were married in both groups (82.4% in control and 84.3% in intervention), and a minute part were single, widowed, or divorced/separated. The distribution of educational level was similar in each group (χ² = 1.154, p = 0.764); the bulk of participants had tertiary education qualifications (60.2% in control and 59.3% in intervention), and only 1.9% with no formal education. Occupation was no significant (χ² = 3.194, p = 0.363), with the bulk of women indulging in the sale of goods (47.2% and 35.2% in control and intervention, respectively), followed closely by those in the civil service (27.4% and 34.3%). Number of children was seen to have borderline variation (χ² = 6.745, 0.08) with more mothers in the intervention having four or more children (43.5%) than in the control group (30.2%), although this was not statistically significant.
[bookmark: _Toc223929072][bookmark: _Toc224180318][bookmark: _Toc227062499]Table 1: Sociodemographic Characteristics of Mothers with Under-Five Children in Alex Ekwueme Federal University Teaching Hospital Abakaliki
	Characteristics
	Control
	Intervention
	Total
	ꭕ²
	P-Value

	
	N = 108
	N = 108
	N = 216
	
	

	
	n (%)
	n (%)
	n (%)
	
	

	Age
	
	
	
	
	

	<20 yrs
	4 (3.7)
	2 (1.9)
	6 (2.8)
	1.363
	0.714

	20-29yrs
	26 (24.1)
	27 (25)
	53 (24.5)
	
	

	30-39yrs
	57 (52.8)
	53 (49.1)
	110 (50.9)
	
	

	>=40yrs
	21 (19.4)
	26 (24.1)
	47 (21.8)
	
	

	Marital status
	
	
	
	
	

	Single
	6 (5.6)
	2 (1.9)
	8 (3.7)
	2.186
	0.535

	Married
	89 (82.4)
	91 (84.3)
	180 (83.3)
	
	

	Widowed
	9 (8.3)
	10 (9.3)
	19 (8.8)
	
	

	Divorced/Separated
	4 (3.7)
	5 (4.6)
	9 (4.2)
	
	

	Educational level
	
	
	
	
	

	No formal education
	3 (2.8)
	1 (0.9)
	4 (1.9)
	1.154
	0.764

	Primary
	5 (4.6)
	6 (5.6)
	11 (5.1)
	
	

	Secondary
	35 (32.4)
	37 (34.3)
	72 (33.3)
	
	

	Tertiary
	65 (60.2)
	64 (59.3)
	129 (59.7)
	
	

	Occupation
	
	
	
	
	

	Unemployed
	17 (16)
	19 (18.1)
	36 (17.1)
	3.194
	0.363

	Trader/Business
	50 (47.2)
	37 (35.2)
	87 (41.2)
	
	

	Civil servant
	29 (27.4)
	36 (34.3)
	65 (30.8)
	
	

	Artisan
	10 (9.4)
	13 (12.4)
	23 (10.9)
	
	

	Others (Banking, Farming
	2 (1.8)
	3 (2.8)
	5 (2.4)
	
	

	Number of children
	
	
	
	
	

	One
	20 (18.9)
	10 (9.3)
	30 (14)
	6.745
	0.08

	Two
	27 (25.5)
	29 (26.9)
	56 (26.2)
	
	

	Three
	27 (25.5)
	22 (20.4)
	49 (22.9)
	
	

	Four or more
	32 (30.2)
	47 (43.5)
	79 (36.9)
	 
	 



Knowledge of Immunization among Mothers with Under-Five Children in AEFUTHA between Control and Study Groups
At the beginning of the study, baseline knowledge of immunization among mothers with under-five children was generally high and comparable between the control and intervention groups, with no statistically significant differences observed. Nearly all respondents correctly acknowledged that immunization protects children from diseases (99.1% in both groups, χ² = 0.000, p = 1.000), and knowledge of vaccine-preventable diseases such as polio, measles, and tuberculosis was equally strong (94.4% each, χ² = 0.000, p = 1.000). Awareness that children should complete all doses in the immunization schedule was also high (89.8% in control vs. 88.9% in intervention, χ² = 0.049, p = 0.825), as was knowledge that vaccines are provided free of charge at government facilities (90.7% vs. 91.7%, χ² = 0.058, p = 0.810). However, fewer mothers recognized that missing doses puts children at risk of infection (80.6% vs. 75.9%, χ² = 0.680, p = 0.410) or that some vaccines require multiple doses (71.3% vs. 64.8%, χ² = 1.043, p = 0.307). Aggregated scores showed that 79.6% of mothers in the control group and 75.0% in the intervention group demonstrated good knowledge (≥6 correct responses), while 20.4% and 25.0% respectively had poor knowledge (<6 correct responses), with no statistically significant difference (χ² = 0.660, p = 0.417) (See Fig. 1).
By the end of the study, significant improvements were evident in the intervention group compared to the control. Recognition of vaccine-preventable diseases was higher among study mothers (99% vs. 93.8%, χ² = 3.973, p = 0.046), and awareness of completing all doses in the immunization schedule was universal in the intervention group (100% vs. 89.6%, χ² = 11.083, p = 0.001). Knowledge that vaccines are provided free of charge was significantly greater (100% vs. 89.6%, χ² = 11.083, p = 0.001), and understanding that missing doses puts children at risk of infection improved markedly (98% vs. 81.3%, χ² = 15.174, p < 0.001). Similarly, knowledge that some vaccines require multiple doses rose to 96% in the intervention group compared to 70.8% in control (χ² = 22.985, p < 0.001). Awareness of immunization safety was universal in the intervention group (100% vs. 94.8%, χ² = 5.397, p = 0.020), and recognition that immunization helps prevent community outbreaks was significantly higher (97% vs. 88.5%, χ² = 5.371, p = 0.020). Knowledge of the importance of keeping the child’s immunization card was also greater (99% vs. 88.5%, χ² = 9.429, p = 0.002). Aggregated scores revealed that 99% of mothers in the intervention group demonstrated good knowledge compared to 80.2% in the control group, while poor knowledge was reported by only 1% of study mothers compared to 19.8% of control mothers, a statistically significant difference (χ² = 19.074, p < 0.001) (See Fig. 2). 
Attitudes Towards Immunization Uptake Among Mothers in AEFUTHA
At baseline, attitudes towards immunization uptake showed no statistically significant differences between the control and intervention groups. Although beliefs such as the possibility of infection after vaccination (70.4% vs. 76.9%, χ² = 3.979, p = 0.264), recognition that vaccine-preventable diseases can cause disability or death (88.8% vs. 90.7%, χ² = 0.601, p = 0.896), and compliance with the immunization schedule (93.5% vs. 87%, χ² = 3.908, p = 0.272) were widely acknowledged, none of these differences reached statistical significance. Similarly, concerns about vaccine side effects, preferences for treating diseases rather than preventing them, perceptions that immunization is a waste of time, and distance to clinics as a barrier did not differ significantly across groups. Aggregated scores revealed that 46.3% of mothers in the intervention group and 35.4% in the control group demonstrated positive attitudes, but this difference was not statistically significant (χ² = 0.271, p = 0.603) (See Fig. 3).
By the end of the study, however, several attitudes showed statistically significant improvements in the intervention group compared to the control. The belief that a child could become infected after vaccination was strongly rejected by study mothers (94% disagreed vs. 59.4% agreed in control, χ² = 65.555, p < 0.001). Recognition that vaccine-preventable diseases can cause disability or death was significantly higher among study mothers (96% disagreed vs. 68.8% agreed in control, χ² = 104.184, p < 0.001). Concerns about vaccine side effects were markedly reduced (93.1% disagreed vs. 23.9% in control, χ² = 98.738, p < 0.001), and preference for treating diseases rather than preventing them through immunization was significantly lower (94% disagreed vs. 67.7% in control, χ² = 33.941, p < 0.001). Likewise, the perception that immunization is a waste of time was strongly rejected by study mothers (98% disagreed vs. 71.9% in control, χ² = 19.462, p < 0.001). Aggregated scores confirmed these improvements, with 69.3% of mothers in the intervention group demonstrating positive attitudes compared to 35.4% in the control group, a statistically significant difference (χ² = 29.721, p < 0.001) (See Fig. 4).







[bookmark: _Toc223929073][bookmark: _Toc224180319][bookmark: _Toc227062500]Table 2: Baseline and End of Study Knowledge of Immunization among Mothers with Under-Five Children in AEFUTHA between Control and Study Groups
	
	Beginning of the Study
	End of the Study

	Characteristics
	Control
N = 108
n (%)
	Study
N = 108
n (%)
	ꭕ²
(P-value)
	Control
N = 96
n (%)
	Study
N = 101
n (%)
	ꭕ²
(P-value)

	Immunization protects children from diseases
	
	
	
	
	
	

	Incorrect
	1 (0.9)
	1 (0.9)
	0.000
	1 (1)
	1 (1)
	0.001

	Correct
	107 (99.1)
	107 (99.1)
	(1.000)
	95 (99)
	100 (99)
	(0.971)

	Vaccine-preventable diseases include polio, measles, and tuberculosis
	
	
	
	
	
	

	Incorrect
	6 (5.6)
	6 (5.6)
	0.000
	6 (6.3)
	1 (1)
	3.973

	Correct
	102 (94.4)
	102 (94.4)
	(1.000)
	90 (93.8)
	100 (99)
	(0.046)

	A child should complete all doses in the immunization schedule
	
	
	
	
	
	

	Incorrect
	11 (10.2)
	12 (11.1)
	0.049
	10 (10.4)
	0 (0)
	11.083

	Correct
	97 (89.8)
	96 (88.9)
	(0.825)
	86 (89.6)
	101 (100)
	(0.001)

	Vaccines are provided free of charge at government health facilities
	
	
	
	
	
	

	Incorrect
	10 (9.3)
	9 (8.3)
	0.058
	10 (10.4)
	0 (0)
	11.083

	Correct
	98 (90.7)
	99 (91.7)
	(0.81)
	86 (89.6)
	101 (100)
	(0.001)

	Missing immunization doses puts children at risk of infection
	
	
	
	
	
	

	Incorrect
	21 (19.4)
	26 (24.1)
	0.68
	18 (18.8)
	2 (2)
	15.174

	Correct
	87 (80.6)
	82 (75.9)
	(0.41)
	78 (81.3)
	99 (98)
	(<0.001)

	Some vaccines require more than one dose to be effective
	
	
	
	
	
	

	Incorrect
	31 (28.7)
	38 (35.2)
	1.043
	28 (29.2)
	4 (4)
	22.985

	Correct
	77 (71.3)
	70 (64.8)
	(0.307)
	68 (70.8)
	97 (96)
	(<0.001)

	Immunization is safe for most children, including those who are healthy
	
	
	
	
	
	

	Incorrect
	7 (6.5)
	12 (11.1)
	1.443
	5 (5.2)
	0 (0)
	5.397

	Correct
	101 (93.5)
	96 (88.9)
	(0.23)
	91 (94.8)
	101 (100)
	(0.02)

	Immunization helps prevent disease outbreaks in the community
	
	
	
	
	
	

	Incorrect
	13 (12)
	12 (11.1)
	0.045
	11 (11.5)
	3 (3)
	5.371

	Correct
	95 (88)
	96 (88.9)
	(0.832)
	85 (88.5)
	98 (97)
	(0.02)

	Keeping the child’s immunization card helps track vaccine completion
	
	
	
	
	
	

	Incorrect
	12 (11.1)
	20 (18.5)
	2.348
	11 (11.5)
	1 (1)
	9.429

	Correct
	96 (88.9)
	88 (81.5)
	(0.125)
	85 (88.5)
	100 (99)
	(0.002)

	Immunization will keep my child healthy and free from preventable diseases
	
	
	
	
	
	

	Incorrect
	10 (9.3)
	12 (11.1)
	0.202
	9 (9.4)
	0 (0)
	9.922

	Correct
	98 (90.7)
	96 (88.9)
	(0.653)
	87 (90.6)
	101 (100)
	(0.002)
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Table 3: Baseline and End of Study Attitude towards Immunization Uptake among Mothers with Under-Five Children in AEFUTHA between Control and Study Groups
	
	
	Beginning of the Study
	End of the Study

	Item
	Group
	SA
	A
	D
	SD
	ꭕ² (P-Value)
	SA
	A
	D
	SD
	ꭕ² (P-Value)

	Child can become infected after vaccination with the disease against he/she was
	Control
	33
	43
	13
	19
	3.9790
	26
	31
	10
	29
	65.555

	
	Study
	38
	45
	5
	20
	(0.264)
	4
	2
	18
	77
	(<0.001)

	Vaccine-preventable diseases can cause disability or death
	Control
	48
	48
	5
	7
	0.601
	33
	33
	4
	26
	104.184

	
	Study
	47
	51
	3
	7
	(0.896)
	0
	1
	3
	97
	(<0.001)

	Compliance to immunization schedule will help my baby develop normal
	Control
	81
	20
	4
	3
	3.908
	76
	19
	1
	0
	0.12

	
	Study
	81
	13
	9
	5
	(0.272)
	81
	20
	0
	0
	(0.729)

	I worry about side effects of vaccines for my child
	Control
	62
	39
	4
	3
	3.281
	41
	32
	4
	19
	98.738

	
	Study
	56
	37
	9
	6
	(0.35)
	6
	1
	25
	69
	(<0.001)

	I would rather treat diseases when they occur than prevent them through immunization
	Control
	37
	8
	43
	20
	3.13
	24
	7
	33
	32
	33.941

	
	Study
	40
	10
	47
	11
	(0.372)
	1
	5
	68
	27
	(<0.001)

	Immunization is a waste of time because children still fall sick
	Control
	31
	13
	39
	25
	2.314
	12
	7
	34
	43
	19.462

	
	Study
	26
	19
	43
	20
	(0.510)
	1
	1
	31
	68
	(<0.001)

	Advice from nurses encourages me to take my child for immunization
	Control
	69
	37
	1
	1
	2.824
	67
	27
	1
	1
	189.187

	
	Study
	62
	43
	3
	0
	(0.420)
	0
	0
	28
	73
	(<0.001)

	Immunization clinics are too far, making it difficult for me to attend
	Control
	48
	23
	17
	20
	1.423
	49
	13
	17
	17
	5.089

	
	Study
	41
	22
	22
	23
	(0.700)
	36
	16
	22
	27
	(0.165)


SD = Strongly Agreed; A = Agreed; D = Disagreed; SD = Strongly Disagreed
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[bookmark: _Toc223929077][bookmark: _Toc224180323][bookmark: _Toc227062504]Table 4: Comparison of knowledge of immunization uptake among mothers with under-five children before and after the nurse-led health education intervention at AEFUTHA
	Title
	Poor (<6)
	Good (>=6)
	Total
	ꭕ² 
	P-Value

	Control
	 N = 41
n (%)
	 N = 163
n (%)
	 N = 204
n (%)
	 
	 

	Beginning
	22 (20.4)
	86 (79.6)
	108 (100)
	.011
	0.918

	End of study
	19 (19.8)
	77 (80.2)
	96 (100)
	 
	 

	Study
	 N = 28
n (%)
	 N = 181
n (%)
	 N = 209
n (%)
	 
	 

	Beginning
	27 (25)
	81 (75)
	108 (100)
	25.932
	<0.001

	End of study
	1 (1)
	100 (99)
	101 (100)
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Table 5: Comparison of attitude towards immunization uptake among mothers with under-five children before and after the nurse-led health education intervention at AEFUTHA
	Title
	Negative (<=2.5)
	Positive (>2.5)
	Total
	ꭕ²
	P-Value

	Control
	N = 120
n (%)
	N = 87
n (%)
	N = 204
n (%)
	
	

	Beginning
	55 (50.9)
	53 (49.1)
	108 (100)
	3.876
	0.049

	End of study
	62 (64.6)
	34 (35.4)
	96 (100)
	 
	 

	Study
	N = 89
n (%)
	N = 120
n (%)
	N = 209
n (%)
	
	

	Beginning
	58 (53.7)
	50 (46.3)
	108 (100)
	11.303
	0.001

	End of study
	31 (30.7)
	70 (69.3)
	101 (100)
	 
	 



Comparison of Level of Knowledge of Immunization Uptake Among Mothers in AEFUTHA Before and After Intervention
The results in Table 4 compared knowledge of immunization uptake among mothers in the control and intervention groups before and after the nurse-led health education intervention. In the control group, knowledge levels remained largely unchanged, with 79.6% demonstrating good knowledge at baseline compared to 80.2% at endline (χ² = 0.011, p = 0.918). This difference was not statistically significant, indicating that mothers in the control group did not experience any meaningful improvement in knowledge over the study period. However, the intervention group demonstrated a marked and statistically significant improvement (χ² = 25.932, p < 0.001). At baseline, 75% of mothers had good knowledge, while 25% exhibited poor knowledge. By the end of the study, 99% of mothers in the intervention group demonstrated good knowledge, with only 1% classified as poor. 
Comparison of Level of Attitudes Towards Immunization Uptake Among Mothers in AEFUTHA Before and After Intervention
The results in Table 5 compared attitudes towards immunization uptake among mothers in the control and intervention groups before and after the nurse-led health education intervention. In the control group, attitudes declined significantly, with positive attitudes decreasing from 49.1% at baseline to 35.4% at endline (χ² = 3.876, p = 0.049). However, the intervention group demonstrated a marked and statistically significant improvement. At baseline, only 46.3% of mothers had positive attitudes, while 53.7% exhibited poor attitudes. By the end of the study, 69.3% of mothers in the intervention group demonstrated positive attitudes, with only 30.7% classified as poor. This difference was highly significant (χ² = 11.303, p = 0.001), indicating that the nurse-led health education intervention had a substantial effect in improving mothers’ attitudes towards immunization uptake.
Discussion 
[bookmark: _Toc224180805]This study examined the effectiveness of nurse-led health education interventions on mothers’ immunization knowledge and attitudes at Alex Ekwueme Federal University Teaching Hospital Abakaliki. At baseline, mothers’ knowledge of routine immunization was generally high, but with notable gaps in specific areas such as the risks of missed doses and the need for multiple doses. In the control group, 79.6% of mothers demonstrated good knowledge compared to 75% in the intervention group, with no statistically significant difference (χ² = 0.660, p = 0.417). These findings are consistent with Oladepo et al. (2020), Larson et al. (2018), and Rainey et al. (2011), who reported that while awareness of vaccines was widespread, detailed knowledge of schedules and vaccine-preventable diseases was limited. By the end of the study, however, mothers in the intervention group demonstrated a significant increase in knowledge, with good knowledge rising to 99% and poor knowledge dropping to 1% (χ² = 25.932, p < 0.001). This improvement confirms the effectiveness of nurse-led health education interventions and corroborates Powell-Jackson et al. (2018) and Galadima et al. (2022), who found that structured maternal education programs significantly improved immunization knowledge. Barriers such as misconceptions about vaccine safety and multiple-dose requirements identified in this study are consistent with Abdulraheem et al. (2011) and Harmsen et al. (2013). The findings further support evidence from Favin et al. (2012), Esposito et al. (2014), and Sheikh et al. (2013) that maternal knowledge strongly influences immunization rates, appointment-keeping, and maintaining up-to-date immunization status.
Attitudes toward immunization at baseline were moderately positive, with 49.1% of mothers in the control group and 46.3% in the intervention group demonstrating positive attitudes, though concerns about side effects and misconceptions about infection after vaccination persisted. This aligns with Galadima et al. (2022), who reported similar attitudinal barriers, and Elbert et al. (2023), who found that negative maternal attitudes during the COVID-19 pandemic were associated with incomplete immunization. By the end of the study, attitudes in the intervention group improved dramatically, with positive attitudes rising to 69.3% and negative attitudes dropping to 30.7%, compared to a decline in the control group where positive attitudes fell to 35.4% (χ² = 11.303, p = 0.001). This demonstrates the effectiveness of nurse-led health education in reshaping maternal perceptions of immunization. These findings corroborate Iwu et al. (2021), who showed that empowering traditional birth attendants improved maternal attitudes, and Oyo-Ita et al. (2015), who found that provider training and mobile reminders enhanced immunization completion rates. They also align with Harmsen et al. (2013) and Esposito et al. (2014), who emphasized the role of targeted education in shifting parental attitudes. 

Conclusion
[bookmark: _Toc224180806]This study assessed the influence of a nurse-led health education intervention on mothers’ knowledge and attitudes toward childhood immunization at Alex Ekwueme Federal University Teaching Hospital Abakaliki. The findings showed that mothers in the control and intervention groups were broadly comparable at baseline. Following the intervention, mothers in the intervention group demonstrated substantial improvement in knowledge of immunization, including awareness of vaccine-preventable diseases, the importance of completing scheduled doses, the risks associated with missed doses, and the need to retain immunization cards for monitoring vaccine completion. The intervention was also associated with improved attitudes toward immunization. Compared with baseline findings, a higher proportion of mothers in the intervention group demonstrated positive attitudes at the end of the study. These findings suggest that structured education provided by nurses during routine maternal and child health services can help address knowledge gaps and improve maternal perceptions of childhood immunization. Nurse-led health education should therefore be strengthened within immunization clinics, antenatal clinics, postnatal clinics, and child welfare services to support informed decision-making among mothers.
Recommendations
Based on the findings of this study, the following recommendations are made to strengthen immunization uptake among mothers of under-five children:
· Health education interventions led by nurses should be incorporated into antenatal, postnatal, and child welfare clinics as a standard practice. 
· [bookmark: _Toc223317672][bookmark: _Toc224180809]Since this study was conducted in a tertiary hospital, similar interventions should be extended to primary health centers and rural communities where knowledge gaps and vaccine hesitancy may be more pronounced.
Limitations
This study had some limitations. It was conducted in a single tertiary health facility, and the findings may not fully represent mothers attending primary health centers, rural clinics, or community-based immunization services. The quasi-experimental design also limits the extent to which causal conclusions can be made, particularly because participants were not randomly assigned. Data were collected using a structured questionnaire, and responses may have been affected by recall bias or social desirability bias. The study focused mainly on knowledge and attitudes toward immunization rather than direct verification of complete immunization uptake through child health records. In addition, although the intervention was associated with improved outcomes, the duration of follow-up was limited, and the long-term retention of knowledge and attitudes could not be established. Future studies should include multiple health facilities, longer follow-up periods, and objective measures of immunization completion.
Ethical Approval and Consent 
Ethical approval for this study was obtained from the Health Research Ethics Committee (HREC) of Alex Ekwueme Federal University Teaching Hospital Abakaliki (AEFUTHA) and from the Research and Ethics Committee of ACE-PUTOR, University of Port Harcourt. Administrative permission was also secured from the hospital management and clinic authorities prior to data collection. All respondents provided written informed consent after being fully briefed on the study’s purpose, the voluntary nature of participation, and their right to withdraw at any time without penalty. Anonymity and confidentiality were assured, with no identifying information included in the dataset or final report. The study adhered strictly to ethical standards for research involving human subjects, ensuring respect, fairness, and transparency throughout.
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Fig. 3: Bar Chart Shoving Baseline Level of Attitude torards
Immunization Uptake among Mothers with Under-Five Children in
‘AEFUTHA betwreen Contral and Study Groups.
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Fig. 4: Bar Chart Showing End of Study Level of Attiude towards
Immunization Uptake among Mothers with Under-Five Children in
‘AEFUTHA betwreen Contral and Study Groups.
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