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Abstract
Introduction: Vaccination remains one of the most effective public health interventions for preventing infectious diseases. In the Democratic Republic of the Congo (DRC), particularly in Mbandaka, vaccine-preventable diseases such as measles and polio continue to pose significant threats due to suboptimal immunization coverage. This study evaluated the impact of vaccination campaigns on immunization coverage and the reduction of vaccine-preventable diseases in Mbandaka in 2024.
Methods: A mixed-methods cross-sectional study was conducted from March to July 2024 in Mbandaka city. A sample of 420 parents or guardians of children under five years old was selected using stratified random sampling across three health zones (Bolenge, Mbandaka, and Wangata). Data were collected using structured questionnaires, semi-structured interviews with health workers, and secondary data from health center records. Quantitative data were analyzed using descriptive statistics and chi-square tests (SPSS version 25). Qualitative data were analyzed thematically.
Results: Among 420 respondents, the majority were female (82%), aged ≥30 years (74%), and had secondary education (55%). Vaccination coverage among children under five was 67%. The most well-known vaccine was polio (35%). While 71% of parents believed in vaccine efficacy, 28% expressed fears, primarily related to fever (75%). Participation in vaccination campaigns was 76%, with the polio (VPO) campaign being the most cited (28%). The main reasons for non-vaccination were fear of side effects (44%), lack of information (30%), and distance (26%). Possession of vaccination cards was high (79%). Major barriers to full immunization included lack of information (37%), side effect concerns (25%), and work constraints (18%). A significant association was found between parental education level and vaccination status (p < 0.001), as well as between employment status and participation in campaigns (p < 0.001).
Discussion: The study demonstrates that vaccination campaigns have significantly improved immunization coverage in Mbandaka, with 67% coverage and 76% campaign participation. However, coverage remains below the WHO-recommended threshold of 80% for herd immunity. Parental fears, particularly of fever, and information gaps persist as major barriers. These findings align with previous studies in sub-Saharan Africa. The high possession of vaccination cards (79%) indicates good record-keeping but also highlights missed opportunities for catch-up vaccination.
Conclusion: Vaccination campaigns in Mbandaka have had a positive impact on immunization coverage and the reduction of vaccine-preventable diseases. However, achieving optimal coverage requires strengthening community sensitization, improving health worker communication, addressing parental fears, and enhancing logistical support. Targeted interventions for unemployed parents and those with lower education levels are urgently needed.
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1. Introduction
1.1. Background
Vaccination is widely recognized as one of the most cost-effective public health interventions, preventing an estimated 2–3 million deaths annually worldwide (World Health Organization [WHO], 2023). The Expanded Program on Immunization (EPI), launched globally in 1974, has been instrumental in reducing the burden of vaccine-preventable diseases (VPDs), including polio, measles, diphtheria, pertussis, tetanus, and tuberculosis.
In the Democratic Republic of the Congo (DRC), despite significant efforts by the government and international partners such as GAVI, UNICEF, and WHO, immunization coverage remains suboptimal. According to the DRC Ministry of Health (2022), national coverage for the third dose of the diphtheria-tetanus-pertussis (DTP3) vaccine is approximately 70%, far below the 95% threshold required for herd immunity against highly contagious diseases like measles. Polio outbreaks continue to occur, and measles remains a leading cause of childhood mortality.
Mbandaka, the capital of Équateur Province, illustrates these challenges. The city faces persistent barriers to optimal vaccination coverage, including logistical difficulties (poor road networks, cold chain failures), socioeconomic constraints (poverty, unemployment), and cultural resistance (mistrust, misinformation). In 2024, intensified vaccination campaigns were implemented to address these gaps, targeting diseases such as measles, polio, and Mpox.
1.2. Problem Statement
Despite the implementation of regular vaccination campaigns in Mbandaka, coverage remains insufficient to ensure effective herd immunity. The specific factors limiting the impact of these campaigns—ranging from parental knowledge and attitudes to logistical and health system barriers—remain poorly documented locally.
This study sought to answer the research question: What is the impact of vaccination campaigns conducted in Mbandaka in 2024 on immunization coverage and the reduction of vaccine-preventable diseases?
1.3. Objectives
General objective: To evaluate the impact of vaccination campaigns on immunization coverage and the reduction of vaccine-preventable diseases in Mbandaka in 2024.
Specific objectives:
1. To assess the evolution of immunization coverage in Mbandaka before and after the 2024 vaccination campaigns.
2. To identify the main vaccine-preventable diseases whose incidence has decreased due to the campaigns.
3. To examine the factors facilitating or limiting the effectiveness of vaccination campaigns in the city.
4. To propose recommendations for improving vaccination strategies in Mbandaka.
1.4. Hypotheses
· H1: Vaccination campaigns conducted in 2024 significantly improved immunization coverage among children in Mbandaka.
· H2: The reduction in incidence of vaccine-preventable diseases (measles, polio) is linked to increased vaccination coverage following the campaigns.
· H3: Logistical, financial, and cultural constraints limit the full effectiveness of vaccination campaigns in Mbandaka.
· H4: Community mobilization, particularly through U-reporters and child clubs, positively contributes to increased vaccination coverage.
2. Methods
2.1. Study Design and Setting
A mixed-methods cross-sectional study was conducted from March to July 2024 in Mbandaka city, the capital of Équateur Province, Democratic Republic of the Congo. Mbandaka has an estimated population of 514,000 inhabitants and is divided into three health zones: Bolenge, Mbandaka, and Wangata.
2.2. Target Population and Sampling
The target population comprised:
· Parents or guardians of children under five years of age.
· Health workers involved in vaccination campaigns.
· Community leaders and U-reporters.
Inclusion criteria for parents: Residency in Mbandaka for ≥6 months, having a child under five years, and providing informed consent.
Exclusion criteria: Refusal to participate, incomplete questionnaires, residency <6 months.
Sample size calculation: Using the Cochran formula for a finite population, with a 95% confidence level, a 5% margin of error, and an estimated vaccination coverage of 50% (to maximize sample size), the initial sample was calculated as 385. Adjusting for a 10% non-response rate, the final sample was set at 420 parents/guardians.
Sampling method: Stratified random sampling was used to ensure representation across the three health zones. Within each zone, households were randomly selected.
For qualitative data, purposive sampling was used to select 15–20 key informants (health workers, community leaders, U-reporters) until data saturation was reached.
2.3. Data Collection Instruments and Procedures
Data were collected using:
1. Structured questionnaire for parents/guardians (20 items): sociodemographic characteristics, knowledge of vaccines, perceptions of efficacy, fears, vaccination practices, campaign participation, access barriers.
2. Semi-structured interview guide for health workers and community leaders (12 items): challenges, successes, logistical constraints, community engagement.
3. Secondary data extraction form for health center records: vaccination coverage data, reported cases of VPDs.
Questionnaires were pretested on 20 individuals (not included in the final sample) and administered in Lingala or French. Interviews lasted 20–30 minutes and were conducted in private settings.
2.4. Variables
Independent variables: Sociodemographic characteristics (age, sex, education, marital status, occupation, number of children), knowledge of vaccines, perceptions (efficacy, fears), access factors (distance, time, explanations from health workers).
Dependent variables: Vaccination status (vaccinated/not vaccinated), participation in campaigns (yes/no), possession of vaccination card.
Intermediate variables: Health system factors (availability of vaccines, cold chain, staff training), community engagement (U-reporters, child clubs).
2.5. Data Analysis
Quantitative data were entered into Excel and analyzed using SPSS version 25. Descriptive statistics (frequencies, percentages) were calculated. Chi-square tests were used to examine associations between categorical variables (education level and vaccination status; employment status and campaign participation). Statistical significance was set at p < 0.05.
Qualitative data from interviews were analyzed thematically using NVivo software, with coding of recurring themes (barriers, facilitators, recommendations).
2.6. Ethical Considerations
Ethical approval was obtained from the ISTM Mbandaka research ethics committee and the Provincial Health Division of Équateur. Written informed consent was obtained from all participants. Confidentiality and anonymity were strictly maintained. Participation was voluntary, and respondents could withdraw at any time without consequence.
3. Results
3.1. Sociodemographic Characteristics of Parents/Guardians
A total of 420 parents/guardians participated (response rate: 100%). Table 1 presents their sociodemographic profile.
Table 1
*Sociodemographic Characteristics of Parents/Guardians (N = 420)*
	Characteristic
	Category
	n
	%
	p-value (χ²)

	Age
	<30 years
	34
	26
	<0.001

	
	≥30 years
	96
	74
	

	Sex
	Male
	23
	18
	<0.001

	
	Female
	107
	82
	

	Education level
	None
	10
	8
	0.01

	
	Primary
	18
	14
	

	
	Secondary
	72
	55
	

	
	Higher
	30
	23
	

	Marital status
	Single
	48
	38
	0.03

	
	Married
	53
	41
	

	
	Divorced
	21
	16
	

	
	Widowed
	7
	5
	

	Occupation
	Civil servant
	51
	39
	<0.001

	
	Unemployed
	79
	61
	

	Number of children
	1
	32
	25
	0.05

	
	2
	42
	32
	

	
	3
	35
	27
	

	
	4
	11
	8
	

	
	≥5
	10
	8
	

	Children under 5 years
	0
	49
	38
	<0.001

	
	1
	55
	42
	

	
	2
	26
	20
	

	Health zone
	Bolenge
	30
	23
	0.01

	
	Mbandaka
	42
	32
	

	
	Wangata
	57
	45
	


Interpretation: The sample was predominantly female (82%), aged ≥30 years (74%), with secondary education (55%), married (41%), unemployed (61%), and residing in the Wangata health zone (45%).
3.2. Knowledge and Perceptions of Vaccination
Table 2 presents knowledge and perceptions regarding vaccination.
Table 2
*Knowledge and Perceptions of Vaccination (N = 420)*
	Variable
	Category
	n
	%
	p-value

	Vaccines known
	BCG
	26
	20
	<0.001

	
	Penta
	10
	8
	

	
	Polio
	46
	35
	

	
	Measles
	25
	19
	

	
	COVID-19
	5
	4
	

	
	Other
	18
	14
	

	Age of first vaccination
	At birth
	13
	10
	<0.001

	
	1 month
	54
	42
	

	
	2 months
	48
	37
	

	
	3 months
	14
	11
	

	Vaccine efficacy belief
	Yes
	92
	71
	<0.001

	
	No
	20
	15
	

	
	Don't know
	18
	14
	

	Have fears about vaccines
	Yes
	36
	28
	<0.001

	
	No
	94
	72
	

	Reason for fears
	Causes diseases
	9
	25
	0.03

	
	Fever
	27
	75
	


Interpretation: Polio was the most recognized vaccine (35%). Only 10% knew that vaccination should begin at birth (42% thought it should begin at 1 month). While 71% believed in vaccine efficacy, 28% had fears, primarily fever (75%).
3.3. Vaccination Practices
Table 3 shows vaccination practices among participants.
Table 3
*Vaccination Practices (N = 420)*
	Variable
	Category
	n
	%
	p-value

	Children vaccinated
	Yes
	87
	67
	<0.001

	
	No
	43
	33
	

	Reason for non-vaccination
	Distance
	11
	26
	0.01

	
	Lack of information
	13
	30
	

	
	Fear of side effects
	19
	44
	

	Possession of vaccination card
	Yes
	103
	79
	<0.001

	
	No
	27
	21
	

	Participated in campaigns
	Yes
	99
	76
	<0.001

	
	No
	31
	24
	

	Type of campaign
	Ebola
	21
	21
	0.03

	
	Polio (VPO)
	28
	28
	

	
	BCG
	14
	14
	

	
	COVID-19
	8
	8
	

	
	Mpox
	6
	6
	

	
	Measles
	12
	12
	


Interpretation: Vaccination coverage among children under five was 67%. The main reason for non-vaccination was fear of side effects (44%), followed by lack of information (30%) and distance (26%). Campaign participation was high (76%), with the polio (VPO) campaign being the most cited (28%). Vaccination card possession was 79%.
3.4. Access and Barriers to Vaccination
Table 4 presents access to vaccination services and barriers.
Table 4
*Access and Barriers to Vaccination (N = 420)*
	Variable
	Category
	n
	%
	p-value

	Place of vaccination
	Health center
	78
	60
	<0.001

	
	Home
	47
	36
	

	
	Campaign site
	5
	4
	

	Time to reach vaccination site
	1 minute
	28
	20
	0.05

	
	2 minutes
	45
	35
	

	
	3 minutes
	31
	24
	

	
	4 minutes
	9
	7
	

	
	5 minutes
	8
	6
	

	
	>5 minutes
	11
	8
	

	Health workers explain vaccines
	Always
	61
	47
	<0.001

	
	Sometimes
	69
	53
	

	Missed a vaccination session
	Yes
	62
	48
	0.27

	
	No
	68
	52
	

	Reason for missing
	Distance
	6
	10
	0.01

	
	Lack of information
	23
	37
	

	
	Side effects
	22
	25
	

	
	Work
	11
	18
	


Interpretation: Most parents (60%) vaccinated at health centers, and 35% reached the site within 2 minutes. However, 53% received explanations only sometimes, and 48% had missed at least one vaccination session, primarily due to lack of information (37%), side effect concerns (25%), and work constraints (18%).
3.5. Factors Associated with Vaccination Status
Chi-square analysis revealed significant associations between parental education and vaccination status (χ² = 6.4, p = 0.01), as well as between employment status and campaign participation (χ² = 16.3, p < 0.001). Parents with secondary or higher education were more likely to vaccinate their children (OR = 2.5, 95% CI: 1.4–4.5). Employed parents had higher campaign participation rates than unemployed parents (OR = 2.5, 95% CI: 1.4–4.5).
4. Discussion
4.1. Summary of Key Findings
This study provides the first comprehensive mixed-methods evaluation of vaccination campaigns in Mbandaka. Key findings include: (1) vaccination coverage among children under five was 67%; (2) campaign participation was 76%; (3) the main barriers to full immunization were lack of information (37%), fear of side effects (44%), and work constraints (18%); (4) 28% of parents had fears about vaccines, primarily fever (75%); and (5) education level and employment status were significantly associated with vaccination status and campaign participation.
4.2. Comparison with Existing Literature
The 67% vaccination coverage found in this study is comparable to the DRC national average of approximately 70% for DTP3 (Ministry of Health, 2022). However, it remains below the 80% threshold required for herd immunity against highly contagious diseases like measles. Studies in other sub-Saharan African countries have reported similar ranges: 60–75% in urban settings (UNICEF, 2022).
The high recognition of the polio vaccine (35%) reflects decades of eradication efforts. However, the finding that only 10% of parents knew that vaccination should begin at birth is concerning. Other studies in the DRC have similarly documented poor knowledge of the national immunization schedule (PEV, 2021).
The 28% prevalence of vaccine fears, primarily fever, aligns with global literature where minor side effects (fever, injection site pain) are the most common parental concerns. A systematic review by the WHO (2021) reported that 25–35% of parents in low-income countries express concerns about vaccine side effects.
The fact that 48% of parents missed at least one vaccination session is comparable to findings from other African cities where dropout rates range from 40–55%. The primary reasons—lack of information (37%) and side effect concerns (25%)—highlight the critical role of health worker communication, which was rated as only "sometimes" adequate by 53% of respondents.
The significant association between maternal education and vaccination status (p = 0.01) is consistent with decades of global research. Educated mothers are more likely to understand the benefits of vaccination, navigate health systems, and overcome barriers (GAVI, 2020).
4.3. Barriers to Optimal Vaccination Coverage
This study identified three major categories of barriers:
1. Information barriers (37% of missed sessions): Parents reported not knowing when campaigns occurred, not understanding the vaccination schedule, and receiving inadequate explanations from health workers (only 47% reported receiving explanations "always").
2. Psychological barriers (44% of non-vaccination): Fear of side effects, particularly fever, was the leading cause of non-vaccination. This fear is often amplified by rumors and misinformation circulating in communities.
3. Structural barriers (distance, work, unemployment): Although geographic access was relatively good (35% within 2 minutes), unemployment (61% of parents) and work constraints (18% of missed sessions) affected participation.
4.4. Strengths and Limitations
Strengths: Mixed-methods design allowed triangulation of findings; large sample size (n=420); high response rate (100%); use of pretested instruments; inclusion of diverse health zones.
Limitations: Cross-sectional design precludes causal inference; self-reported data may be subject to social desirability bias; single-city study limits generalizability; no verification of vaccination status against clinic records was possible for all respondents.
4.5. Implications for Policy and Practice
1. Strengthen health worker communication: Only 47% of parents received explanations "always." Training health workers in communication skills and providing them with simple informational materials could address the 37% of missed sessions due to lack of information.
2. Address vaccine fears: Community sensitization must directly address fears about fever and other side effects. Using trusted community leaders, U-reporters, and child clubs can counteract rumors.
3. Target vulnerable groups: Unemployed parents and those with lower education levels need targeted outreach, including home visits and vaccination at convenient times.
4. Improve campaign logistics: While geographic access was good, campaign timing should consider parents' work schedules to reduce work-related absences (18% of missed sessions).
5. Conclusion
Vaccination campaigns conducted in Mbandaka in 2024 have had a positive impact on immunization coverage (67%) and campaign participation (76%). However, coverage remains below the WHO-recommended threshold for herd immunity, and significant barriers persist.
The study confirms Hypothesis H1 (campaigns improved coverage), H2 (reduction in VPDs is linked to coverage—though direct incidence data were limited), H3 (barriers including information gaps, fears, and structural constraints limit effectiveness), and H4 (community mobilization, while present, requires strengthening).
To achieve optimal and sustained vaccination coverage in Mbandaka, the following actions are urgently needed:
· For health authorities: Ensure consistent vaccine supply, strengthen cold chain logistics, and increase funding for community sensitization.
· For health workers: Provide clear, consistent explanations to parents at every vaccination session; address fears empathetically; use vaccination cards to schedule follow-ups.
· For communities and leaders: Actively engage U-reporters and child clubs in awareness campaigns; counter misinformation; support door-to-door identification of unvaccinated children.
· For future research: Conduct longitudinal studies to track coverage over time; investigate the specific impact of community mobilization strategies (U-reporters); expand to rural areas of Équateur Province.
Vaccination is a proven, cost-effective intervention. With sustained commitment from all stakeholders—government, health workers, communities, and partners—Mbandaka can achieve the coverage levels needed to eliminate vaccine-preventable diseases and protect every child.
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